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ABSTRACT
Exploring the Biography and Artworks of Picassohwit
Interactive Calendars and Timelines. (August 2007)
Luis Meneses, B.S., Escuela Superior Poletecnichitdeal

Chair of Advisory Committee: Dr. Richard Furuta

Searching for resources that are related to timeqgt® or events can be frustrating and
even problematic since it is often bound to keywmatching or prior knowledge of the
exact dates of occurrence. Additionally, the ordeesd itemized list that is often
returned as a result is unable to provide the reduaffordances and constraints that
users need and desire to conduct scholarly resqamgberly. The following thesis
proposes the implementation of timelines and calebhdsed interfaces to browse and

search through the life events and artworks doctsden the Online Picasso Project.

The affordances, constraints and inherent visuairaaof the proposed interfaces aid
scholars and general users in answering questgasding the relationship between life
events and artworks of the famous Spanish artidte temporal interfaces are used
specifically in the context of the Online Picassojéct and provide several advantages

over standard HTML interfaces.
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CHAPTER |
INTRODUCTION
Scholars and general users of digital editions fackfficult and problematic scenario
when browsing and searching for resources tharedated to time periods or events.
Scrolling continuously through a long list of iterad search results does not constitute
an unusual practice for users when dealing with type of situation. The problem with
this searching mechanism is that a notion of theesponding dates or keywords
associated with the event are required and cotestauprecondition to a successful

search.

An ordered list is unable to provide the requiréidrdances and constraints that users
need and desire to conduct scholarly research gyopeis a common practice among
users to utilize the search mechanism present st meb browsers, and then perform
another search among the obtained results to “‘wadawn” or limit the results to a
smaller working set that is easier to manage. HBeeafl an external search mechanism in
a digital edition is a strong indicator that impedvinterfaces must be designed,
conceived and implemented, just to achieve the palpose of facilitating scholarly

research.

This thesis follows the style éferaclitus: A Framework for Semantic Web Adaptation



Aim

The purpose of this research effort is to develdpriaces that take into account the
temporal metadata of the documents in a focuseeéatmn and use them to provide
enhanced browsing mechanisms. The time-based ane=mfare implemented in the
Online Picasso Project (OPP) [1], a digital coll@ttand repository, which document

the life and artistic output of Spanish artist, Baicasso.

Research Approach

To achieve this aim, Chapter Il will introduce priwork and current practices. Chapter
lll describes the implementation and use of Calemd&rfaces in a digital collection.
Special interest will be given to different visuzaliion options and metadata filtering
mechanisms. Next, Chapter IV focuses on the u3enoélines in an artwork document
collection. Additional metadata has been includedrovide clues related to aspects that
could have influenced the creation and outcoménefartist's creation. Chapter V is a
discussion of the advantages derived from the dstheo proposed temporal- based
interfaces. Finally, Chapter VI presents an outtfiéhe main contributions, and future

directions of research.



CHAPTER Il
BACKGROUND
The OPP is a digital collection and repository rneimed by the Department of Hispanic
Studies and the Center for the Study of Digitalraiies at Texas A&M University. As
of May 2007, it contains 12691 catalogued artwo884 detailed biographical entries,
a list of references about Picasso’s life and woeksd a collection of articles from

various sources regarding the renowned Spanidt.arti

The OPP includes an interface that allows schadand users in general to browse
through the significant events in his life, artw&rland a list of museums and collections
that hold ownership to the various art objects teddy the artist during his lifetime.
The implemented navigation scheme, shown in Figyrevorks well for experienced
scholars who have a deep knowledge of Picassasdifd works. The amount of
available information can be overwhelming to thejgect audience, composed primarily
of art scholars and historians, because of its ihadg and painstaking detail. The
deployment of calendar and timeline interfaces hedfegorize the huge amounts of

documents and metadata related to Picasso’s artvamidk biographical events.

Artworks and events related to Picasso’s artistitpot and life are stored in the OPP
have date metadata associated with them. This mtetddr artworks includes title,
location, medium, dimension, collection, inventongtes, commentaries, start date and

end date. Each biographical record is describedveynt description, commentary, start



date and end date. Start and end date metadatspéxially important, since they
constitute the main discriminating factors usedtlhg temporal interfaces to display
documents. For this reason, they will receive iasegl focus during this thesis.

On-line Picasso Project Homepage

"6
«- @J ‘1" ﬁ TAG! @) htp://picasso.tamu.edu:8070/picasso/f v > @' Google Q

Getting Started  Latest Headlines =

€ PICASSO PROJECT
| BIOGRAPHY | ARTWORKS | COLLECTIONS | REFEREMCES | ARCHIVES |
COMPREHENSIVE ILLUSTRATED CATALOGUE

12,691 3,603 1,420 604

CATALOGUED ARTWORK NOTES ARTWORK LIsTED
ARTWORKS COMMENTARIES COLLECTIONS
9,284 1,057 4,000 4,548
BICGRAPHICAL BIOGRAPHICAL SELECTED ARCHIVED
ENTRIES COMMENTARIES REFERENCES ARTICLES

“Celebro que el Dr. Enrique Mallen se haya preocupado
para divuigar, a través de Internet, una imagen de Picasso
extensa y asequible a todos los piblicos, como la
personalidad del artista se merece. Mi enhorabuena. ™

— Josep Palau i Fabre

Home | Collaborators ® 1957-2007 Prof. Dr. Enrlgue Mallen

Copyright | Contact Us

N

Done

Figure 1: Online Picasso Project homepage

The temporal metadata in the OPP has a degreeceftamty in some cases, since some
of the events in Picasso’s life were undocumentetheir time of occurrence. The

timeline interface has a mechanism for dealing whfs uncertainty, and will be

described in Chapter IV.



The OPP uses several different software packaggzawde its content. The most
crucial and important are Apache Tomcat, MySQL aJservlets, Extensible Stylesheet
Language Transformations and Cascading Style ShEe¢ssystem architecture of the

OPP is represented in Figure 2.

HTTP
REQUEST

APACHE

<'----- TOMCAT
XML
Ccss

BROWSER WEB SERVER

Figure 2: Online Picasso Project architecture

An Apache Tomcat web server [2] provides supparttiie data interfaces of the OPP.
Apache Tomcat is a servlet container used for dapjoJava servlet and Java Server

pages. It is an open source project developeddypgache Software Foundation.

Servlets [3] are Java [4] classes that provide ehax@ism for extending the functions of
a web server. Java Servlets run completely on teges side, and are platform

independent. Additionally, Java Servlets can conteaatabases to provide dynamic
content. This means that a Servlet can outputréifitecontent to web users depending

upon different parameters and values.



Every Java Servilet in the OPP produces its outpuExtensive Markup Language
(XML) [5]. XML is defined as a subset of the SGM&xt format, and is commonly used
for the exchange of data between web based infmaystems. The XML format is an
open-standard, composed by user-specified tagstamoutes. Additionally, the use of
XML as a data exchange format is encouraged byMBeConsortium. The structure of

the XML output is not defined by a Document Typdibigon (DTD) in the OPP.

The XML formatted data is transformed into HypexiT®larkup Language (HTML) [6]
elements, by using Extensible Stylesheet Languagesiormations (XSLT) [7]. XSLT
is a language used for the transformation of XMkuwtoents. XSLT is able to transform
XML into HTML, since the later is a subset of théa®lard Generalized Markup
Language (SGML) [8]. It is important to point odnat the web browser on the client

side performs this transformation.

The presentation facet of the transformed HTMLasayated by Cascading Style Sheets
(CSS) [9], which is a mechanism that facilitategliag styles to web documents. With
the combination of XSLT and CSS, separation of @éshaind presentation is achieved.
This means that if presentation changes are retjumedifications should only concern
the XSLT and CSS files. This is especially usefuthe OPP, since XSLT and CSS files
can be used and shared by multiple web documenrtsgghe project consistency in its

affordances and presentation.



The data stored in the OPP repository resides bty@QL database [10]. MySQL is
also an open source project, known for its speedralmbility. Minor alterations to the
database structure were performed in order to gtegathe normal operation of the
deployed components of the Picasso Project duriegeldpment and testing and

development phases.

Additionally, the OPP has a separate scenariolfertésting and development of new
features. The development and initial testing & bhterfaces was carried out in the
development server using a duplicate copy of thaldse. After stable versions were
achieved and important features had been implemerftether testing and final

deployment moved into the main production servdrictv serves the digital edition to

its users all over the world.



CHAPTER 1l

CALENDARS
A calendar is a physical device used to displayetlents in single days, weeks, months,
or years. The primary practical use of a calendaoiidentify days and to specify a
moment in time. Additionally, calendars are resjaesfor the introduction of order

into modern societies [11] and hold important el value to their users [12].

Calendars have become ubiquitous and are presesteiryday planning of activities.
Reasons for their widespread use include:

- Ease of use and efficiency

- Intuitive and natural affordances

- Large amounts of information can be presentexhee.

Hypothesis

Users in general carry out actions and systemgaictiens intuitively when using
interfaces known a priori. How can this be achievfedsers are not used to a new
interface? The solution is to design an interfagascstent with the conceptual model

formulated in the mindset of the user.

The conceptual models for calendars and timelimesweell established and known
widely. Temporal metadata is very valuable infatiorain digital repositories [13]. By

using interfaces that take advantage of time-basetddata and bring forward the native



characteristics and usage if interfaces, scholanstake full advantage of the available
documents in their research. The new affordancdsanstraints could potentially allow
them to discover answers and possible links betwesents and artworks, impossible to

fathom before due to the nature and limitationthefinterfaces and browsing schemes.

The proposed research will be of great benefit te humanities in general. The
Humanities rely profoundly on dates to create angfrrelationship between events and
documents. Studies have shown that users have bettdl when dealing with an image
collection if temporal metadata is used to enhaheebrowsing mechanism [14]. A
calendar-resembling interface will provide strongual clues to answer many research-

oriented questions in the humanities.

In the OPP, the time-based interfaces provide ctoethe relationship between the
artworks and life events of the renowned Spanisiktalt is obvious to assume that key
events influenced Picasso in such a way, that taeged significant changes in artistic
style and expression. The OPP contains a vast anebumformation that could be used

in conjunction with the proposed interfaces, inasrtb help answer this type of inquiry.

The research questions associated with the propossthces address if visual aids and
well-known browsing structures can be used as & tmaanswer research-oriented
inquiries. These interfaces will help find answ#rat have eluded scholars because of

inappropriate browsing mechanisms.
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Calendars

The calendar interfaces were developed to providématable for the creation of
artworks and occurrence of events catalogued ifOtBE. Their purpose is to provide
with a quick glance, relevant biographical andséididates. Additionally, the calendars
provide means for formulating direct comparisonsMeen dates within a single year.
This is achieved through stratification of visukdreents, and through surrogates. Figure
3 shows the year selection interface for the calendvhile Figure 4 shows the artwork

calendar visualization for the year 1936.

| 3 3 ;
s ¥ala) On-line Picasso Project Homepage (=]

«- @J ‘1" @ TAG! @) htp://picasso.tamu.edu:8070/picasso/f v > @' Google Q s

Getting Started  Latest Headlines =

2) On-une PICASSO PROJECT

| BIOGRAPHY | ARTWORKS | COLLECTIONS | REFERENCES | ARCHIVES |

D) rwow | e

[, vear incex ] 18, Search } [E, Concorgance } [, catendar l
TALOGUE

1881 | 1882 | 1B83 | 1884 | 18BS | 1886 1887 | 1888 | 1885
1850 [ 1851 | 1852 | 1863 | 1864 | 1855 | 1896 | 1857 | 1898 | 1859 604
1500 [ 1501 | 1502 | 1503 | 1504 | 1505 | 1906 | 1307 | 1508 | 1509 s
1910 [ 1911 (1912 [ 1813 [ 1914 [ 1915 [ 1516 | 1817 [ 1918 | 1919 COLLECTIONS
1620 (1921 (1922 (1523 [ 1524 (1925 [ 1926 | 1527 [ 1528 | 1929
1630 [ 1931 | 1932 (1533 | 1534 | 1935 | 1936 1937 | 1538 | 1939 4,548
1940 [ 1541 | 1542 | 1943 [ 1944 | 1545 | 1546 | 1947 | 1948 | 1548 ArcHIvED
1850 1851 (1552 | 1853 [ 1554 [ 1955 | 1556 | 1857 | 1558 | 1859 ARTICLES
1980 | 1981 | 1962 | 1563 [ 1564 | 1965 | 1966 | 1567 | 1568 | 1968
1570 | 1971 | 1872 | 1973 eupado

! e Picasso

personalidad del artista se merece. Mi enhorabuena. ™
— Josep Palau i Fabre

Home | Callaborators

Copyright | Contact Us © 19572007 Prof. Dr. Enrigue Mallen

Figure 3: Calendar year selection interface
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@06 Artwork Calendar (=]
\vJ' ej /" E e ‘@ htp://picasso.tamu.edu:8070/picassofArtCalendar?Year=1936&Show=1 v B @' Google Q
Getting Started  Latest Headlines &
-~
s | BIOGRAPHY | ARTWORKS | COLLECTIONS | REFERENCES | ARCHIVES |
[y Blography ‘ [&, Artwork Display | [IBy Artwork Summary | By Concordance
1935- 1936 -1937
Eerly Spring Surmner Fall inter
Jariuary Fabruary March
Su Mo Tu e Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
12 4 1 1234567
s 6 7 8 91011 2 3456878 & 9 10 1213 14
1213 14 1617 18 8101112 131415 15 16 17 16 1320 21
19 20 21 2324 25 16 17 18 18 20 21 22 22 2324 25 26 27 28
26 27 28 20 30 31 25 24 25 26 27 25 29 3031
April May Juns
Su Mo Tu e Th Fr Sa Su ko Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1 34 12 3 4 B
78 9 T T8 9101 13
13 18 111213 14 1518 14 15 16 17 18 19 20
149 o 28 1716 18 2122 21 22 23 24 25 28 27
28 24 25 28 27 28 30 28 29 30
31
July August September
Su to Tu e Th Fr Sa Su ko Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
123 4 e I
s 6 7 8 91011 2 3 4 6 7 8 E 7 &8 9 10 12
12 13 14 15 16 17 18 9 10 1112 13 1415 13 1516 17 18 13
19 20 21 22 23 24 25 16 17 18 19 20 21 22 20 21 22 23 24 25 26
26 27 28 29 3031 23 24 25 26 27 28 28 27 29 30
30 31
October Nowember December
Su Mo Tu'We Th Fr Sa Su ko Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1234 5E8 12 3435
4 5 T80 8 9 1011 1215314 B 7 9 1012
1213 14 1516 17 15 16 17 18 20 21 13 16 47 1¢
18 13 21222324 22 23 24 25 28 27 28 20 21 23 242526
25 26 27 28 203031 20 30 28 29 30 31
Options:
£ Show only start date and end date
" Show either start date or end cate
" Show start date only
{" Show end date only
" Show ranges of dates
Home | Collsborators = 4
Copyright | Contact Us © 1957-2007 Prof. Dr. Enrigue Mallen =
“Done. 7

Figure 4: Artwork calendar

Both calendars, artistic and biographical, wereetliyed using Java Servlet technology.
Unlike the CaTTS framework [15], they are basedcsjally on Gregorian time and
take advantage of the GregorianCalendar classGFégorianCalendar Java class [16] is

especially useful, since it takes care of all tlaedcalculations required. To name an
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example, it is used to calculate the number of daifkin a given month, the day

distribution within a week, the number of days gbFuary, etc.

Given a specific year, the deployed Calendar Jaral& runs a loop that starts with
January 1st, and ends with December 31st. Insidddbp, a date iterator is used in the
execution of a query which compares the datestheeithe artworks or biographical
table. Hits are included in the resulting XML outpwhich is formatted through XSL
transformations. For example, April 301934 has 4 artworks that were started and

finished on that day. This result will be clearhggent in the resulting XML file.

Besides showing information related to single délys,deployed interfaces also provide
information related to events and artworks in menéimd seasons. This feature was

included, since it increases the usability facforadendars [17].



Source of: http://picasso.tamu.edu/picasso/ArtCalendar?Year=1934
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<year number="1934"
<season number="0" name="Early" start="1934-01-01" end="1934-03-20" events="
<season number="1" i 1934-06-21" events=
<season number= " start="1934-06-22" end="1934-09-23" events=
<season number= 934-09-24" end="1934-12-21" events=
<season numbe " gtart="1934-12-22" 1935-03-20" events=

info="pull"/>
" info="1#N#opp34-002+*2#Niopp34-013+"/>

info="1#N#opp34-093+"/>
info="1#Nfopp34-001*2#N#opp34-065+"/>

<month numbexr=" "January" maxDays="11" events="1" info="l1#N#opp34-019=">
<wesk>
>0</day>
">1</day>
'>2</day>
1934-1-3" events="1" info="1#N#opp34d-121*">3</day>
>4</day>
>5</day>
">6</day>
</week>
<week>

"">7</day>
">B</day>
'>9</day>
1934=1=10" events="1" info="1#N#opp34=-102*">10</day>
1934-1-11" * 3 "1#N#opp34-085%">11</day>
'>12</day>

1934-1-13" events=

" 1#N#opp34-030+">13</day>
</week>
<week>
""s14</day>

1934-1-15" events="2" i
1934-1-16" events
events
' events
" events

" 1#N#opp34-026*2#NfoppId-103+">15</day>
1#N#opp34-104%">16</day>
1#N#opp34-023*2#N#opp34-024+3#Nfoppl4-123*">17</day>

¥
1#N#opp34-046+2#Ndopp3d-055+">19</day>
1#N#opp34-095+">20</day>

</week>
<week>
" info="1#N#opp34-047*2#Nfopp34-048+*">21</day>

" events="
" events="1

"1#N#opp34-025+">24</day>
" 1#N#opp34-049%">25</day>

" events="2" i " 1#N#opp34-035*2#Nfopp34-044+*">27</day>
</week>
<week>
"">28</day>

1934-1-29" events
934-1-30" events
1934-1-31" events="2

" 1#N#opp34-033+2#NfoppI4-086*">29</day>
" 1#N#opp34-010+2#N#opp34-021+3#Nfopp34-087+">30</day>
" 1#N#opp34-027+2#N#opp34-043+">31</day>

</weak>
</month>
<month number="1" name="February" maxDays="28" events="0" info="1#N#oppl4-027+2#NFoppIi-043+">
<week>
<day link="">0</day>

Figure 5: XML calendar output

" info="1#Nfopp34-004+*2#Nfopp34-014+=3#Nkopp34-063*4#Nko

As shown in Figure 5, the XML output divides eaaary hierarchically into seasons,

months, weeks, and days. Except for the weeks, eatiiese year subdivisions has an

events attribute that indicates the number of esvémdt occurred on that lapse of time.

Consequently, the XSLT produces a marker in thenckdrs that produces detailed

information through an HTML hyperlink.

Additionally, through the use of XML and XSL transfations, total separation of

content from presentation is achieved. Further ficadions related to the presentation

could be carried out by only modifying the XSLTaWng the information extraction

mechanism unchanged.
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Query Options
The calendar interfaces have 5 display possilsliteefilter results, which apply to the

artworks and to the narrative:

Walalal Artwork Calendar e

- g % ¥ . @ hup:/fpicasso.tamu.edu:B070 fpicasso/ArtCalendarT¥ear=1936&Show=1 v & (G~ Google Q

Genting Started  Latest Headlines 5

PN
BIOGRAPHY ARTWORKS | COLLECTIONS | REFERENCES ARCHIVES
[y, Blography 1 [B, Artwork Display I Iy, Artwork Summary I Concordance
1935- 1936 -1537
Eorly Spring Sumimer Fall inter
5 artworks
dainiary Febiuary
Suto Tu'e Th Fr Sa Su Mo Tu e Th Fr
12 04
S 678 9101 234567
121314 15 1617 19 3101112 1314
1920 21 2 25 24 25 16 17 18 18 20 21
26 27 28 29 30 31 25 2425 26 27 26
Apr| ey
Su Mo Tu e Th Fr Sa Su ko Tu We Th Fr
1 34 1
78 910 ! 78 TOB 91011713
13 18 111213 14 15 18 1415 16 17 1319 20
19 20 21 24 ot 171819 02122 21 22 23 24 2526 27
26 29 2425 26 27 10 2930 28 29 30
31
July August September
S0 Mo Tu'e Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Ty We Th Fr 3a
1234 1 12034
§ 6 7 8 9101 2034 678 6 7 & 9 107112
1213 14 15 1617 13 3 101112 131415 13 415 16 1718 19
19 20 21 22 23 24 25 1617 18 19 20 21 22 20 2122 23 24 25 26
26 27 26 29 30 31 23 24 25 26 27 26 28 27 2 29 30
30 31
October November December
Su Mo Tu e Th Fr Sa Su Mo Tu We Th Fr 5a Su Mo Tu We Th Fr Sa
103 123458 1235458
4 58784 309 1011121314 6 7T & 9 101112
12 13 14 15 16 17 15 16 17 18 (0 20 21 13 1617 1
1819 021222324 22 2324 25 26 27 28 20 2120 25 242526
25 26 27 28 2030 31 29 30 28 29 3031
Options:
{¥ Show only start date and end date
{7 Show either start date or end date
{" Show start date only
{" Show end date only
{" Show ranges of dates
ol SR ® 1587-2007 Prof. Dr. Enrlgue Mall re
Copyright | Contact Us IR ) £
Done 4

Figure 6: Artwork surrogates — start and end dates
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1.- Show start date and end date: used to dispbegct matches". Exact matches refer to
artworks or events that were started and terminatéde same day, month or season. In
the case of months, this rule applies to the &rgt last day of the calendar month; while
in the case of seasons, it refers to days that tharktart and end of the season. Initially,
this was the only display option allowed by thesrfaces, and is the default visualization
option. Figure 6 provides a screen shot of therfate, along with the artwork

surrogates produced by the default visualizatidioap

2.- Show start date or end date: refers to artwanksevents that were started or
terminated on any given day during the selected. yedhe case of months and seasons,

the filtering is applied to the first or last daspectively.

3.- Show start date only: highlights artworks asdyaphical events that were started on
a given day during the selected year. The highhghschema is applied to the first day

of the month or season.
4.- Show end date only: highlights artworks or loagghical events that were finished on
a given day during the selected year. The highhghschema is applied to the last day

of the month or season.

5.- Show ranges of dates: displays selected arsvorlevents, which were in progress
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for any given day of the year. In the case of merathd season, items are displayed if

they were in progress during the entire time span.

It is very important to discuss response times wWhit@ interface, as the filtering and
visualization mechanism become more complicated T©ha direct consequence of the
complexity of the database queries. For exampggtrery in option 4 involves a direct
comparison of end dates; while option 5 deals carafd comparisons involving

ranges of dates.

Interestingly, using ranges of dates yielded thestmiteresting visualization from a
Computer Science point of view since it displaye #volution of Picasso’s artistic
output through time. Following this analysis, tliase should have been used as a
default visualization option. However, from a hunti@s point of view, this
visualization could potentially lead into some degof confusion, since thumbnails of
the artworks are displayed through consecutive tdagtenote their progress. For this
reason, it was not included the option given byadkfeven though it is valuable as a

research aid.

Surrogates
In terms of output, a condensed event view is piteseto the user. If multiple events

occurred, or several artworks were produced simatiasly, the interface produces only
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a single marker. This marker acts as a surrogaerdpresents multiple occurrences,

from which detailed information can be accessed.

The developed calendar interfaces highlight a datems that match the visualization
criteria are found. It is often the case that npldtitems are found under a specific date.

How can representations be provided for the matdieets?

Through the use of CSS Tooltips, surrogates areiged in the form of artwork
thumbnails and textual description of the eventsesE surrogates are shown when a
mouse over event is detected. Clicking on theipdaate, month or season produces
a web page, where detailed descriptions can bessede Three-dimensional
representations [18] could not be applied to thewvsing scheme of the collection, due

to the fact that the interfaces are used on stdndab browsers.
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Figure 7: Artwork surrogates — ranges of dates

Injecting the surrogates into the developed calefrdanework proved to be extremely
difficult. The possibility of event and artwork sagates was not foreseen in the design

stages, so the XML format used as an output didfamlitate their inclusion. A more

straightforward approach would have involved a maplementation.
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To circumvent this problem, information relatedth® surrogates was included as an
attribute in the XML tags, and each entry was ladiby a separator token. However, the
XSLT standard does not include a tokenizer functwwhich was extremely difficult to

implement. An optimized XML output would have takgreater implementation effort.

Despite the challenges faced in their implementatibe retrieval of information to
produce the surrogates does not impose a consldedacrease in performance and

response time from the interfaces.

Stratification by Colors

Colors were added to the dates containing itemshaoov the distribution of the artworks
and events. The design decision to include additistratification schemes relates to the
research goal of providing an enhanced browsinghar@em. The inclusion of this
feature does not implicate any greater additionatgssing of the data, but it provides a
richer environment for browsing the document caitec Figure 7 shows the color
stratification in the artwork calendar interfacehem ranges of dates are shown for the

year 1936.

The maximum number of events is extracted indiviighfar seasons, months and days.
Colors are assigned for dates that contain itentisarfollowing percentage ranges:

(0,1/3): purple ; [1/3,2/3): orange; [2/3,3/3]: red
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Figure 8: Event surrogates — start and end dates

The choices made for the color stratification assdal upon the fact that the original
selections must harmoniously blend with the exgstiramework of the OPP. More

contrasting colors, such as yellow, green and rekwriginally chosen. The decision to
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change them also follows that they do not providadea of progression. Purple gives
visual clues related to a lower intensity when casted with orange and red; yellow and

green fail to propagate this important charactetrist

This scheme for color assignment produces a viewrgsembles a statistical histogram
graph, and allows pointing out the dates where nadrgorks were produced or events
occurred, and if there is periodic nature in the@currence [19]. Figure 8 shows color

stratification produced the biographical calendéeiface for the year 1936.

Even though additional modifications to the exigtotatabase were not foreseen, minor
adjustments had to be made. When initially deplotteel calendar interfaces took longer
than expected to render and present the data. Wéssa consequence of the query
intensive operations that were carried in the bemkgd: for each day of the year, a
guery was executed on either the artworks or bpigydables. To speed up the process,
indexes were added to the MySQL tables. The speeltgined in the rendering of the

calendars was in the 1/100 magnitude.
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CHAPTER IV

TIMELINES
A timeline is a visualization tool that facilitatése plotting of events along a time axis.
In contrast to calendars, timelines are primardgdito quickly identify events according
to their time occurrence and to analyze their i@fahip to other events. They also help

visualize time that transpired between a series/efts.

The OPP has a vast collection of artworks and evexated to the life of the Spanish
artist Picasso. Due to the dynamic nature of thestenic edition, new artworks and
events are constantly being incorporated into tbkection. The implementation of

interfaces for this type of content is usually atrout to incorporate several features
from physical pages, which are found in printedieds. However these interfaces do
not provide mechanisms that aid scholars and userthe discovery of hidden

relationships, or how subtle changes in his enwiremt affected the outcome of

Picasso’s artworks.

This new browsing mechanism in the OPP was intreduby placing artworks as
markers in a time frame. It was designed to allosers to examine the artworks
produced, along with the recorded events of a giear. Certain artworks have a high
degree of uncertainty related to their dates oatoma. The timeline interface provides a

mechanism to deal with the uncertainty in datesis Tinechanism and additional
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functionality will be described in future sections.

Implementation

The Simile Project [20] provides a set of open seudata visualization tools. The
included Timeline [21] tool, which was used, isiexly written in JavaScript. In a
similar fashion as the Interactive Timeline View@2] and xTG [23], the timeline
produces a rectangular visualization that spansutir the time span in which the
artwork was created. Figure 9 shows the year sefedhterface for the deployed

timelines.

Further modifications were necessary, since thal&itimeline was designed to support
single events occurring in one day. Focusing oag3c's artworks, many artifacts were
produced on similar time spans. These artworks weoeiped together, and ordered
accordingly to their creation dates. Unlike the diimes produced with the ITER

framework [24], the user is not allowed to selé &ttributes that could be displayed.
Clicking on the time marker brings forth a seriésnosage surrogates for the artifacts.
Each of these surrogates can be accessed to exploitbdetail the metadata associated

with them.
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Figure 9: Timeline year selection interface

Additional Features

Initially, the timeline was designed to focus omyg Picasso’s artworks. This design
choice gave users great freedom to explore largeuata of information in a
manipulable visual space. However, the biographeeahts were being excluded. These
events included in the OPP, are particularly imgrartsince provide a historical
framework, which is crucial to the understandingtled artist's legacy and are tightly
bound to his work rhythm [25, 26]. Figure 10 diggmlea screen shot of the timeline

interface and the stratification that differentmsetworks and life events.
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The idea of including historical events into thedline incorporated new problems into
the interface. The addition of events was a gregirovement, but as a tradeoff the

distinction between artworks and events becamemaihiThis led to confusion in the
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Figure 10: Timeline — year 1971

user’s conceptual model.




26

lalalls)] Timeline

\‘-‘a' @ !I‘ E TAG! @) hup://picasso.tamu.edu:8070/picassof/TimeLine?StartYear=1969 v | > ' Google Q

Getting Started  Latest Headlil 2

O PROJECT

COLLECTIONS | REFERENCES | ARCHIVES

TIMELINE

k Display I [y Artwork Summary ] [Ey Concordance }

1955- 1969 -1570
Bep 20

Sep 20

Makes the drawings In pencll
Nu couché [OPP.59: 163] and
Nu couché 11 [PP.69:448];
and In pancil and chalk Nu
couché 11I [PP.69:447].

Fen 14 Eep 30
|- [ep 15 [ep 27
[pep 20 pet 1
Ben 7 Eep 16

Timeline @ SIMILE

Home | Callaborators

1857-2007 Prof, Dr. Er Mall
Copyright | Contact Us e rof. Dr. Enrique Mallen

IR 4

Figure 11: Exploring artwork - event correlation

To solve this important issue, there were two pgaesalternatives: coming up with a
way of representing artworks and events on the s@meline but making them
graphically distinguishable, or separating artwosksl events into different horizontal
bands. The later alternative was chosen due téatiig¢hat it could be incorporated into
the context provided by the Simile timeline. Figuté shows how the correlation

between artifacts and biographical events can peoeed.
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Additionally, event and artwork labels were addedhe time bands. These labels are
positioned at the beginning and end of the yean,spad are clearly visible and when
the timeline is loaded. Additional labeling to ttime bands was not required, because
the timeline does provide clues to the user abbetdisplayed items in the form of

surrogates.

Additionally, some of the artworks produced by Bgm have a certain degree of
uncertainty in their dates of creation, since thsiart and end dates were not
documented. The timelines provide a mechanismeatiag with uncertainty, where the
artworks are represented with a time bar with aelolgvel of saturation in their color.
This gives a visual clue that the start and enéglare not fixed, and are subject to
speculation. A similar color-fading scheme to hangihcertainty in dated artworks was

also used in the ItLv [27].

Two servlets are used to generate the xml outputtfe servliet: TimeEvents and
TimeLine. The TimeLine servlet is used primarily pass the start year and year as
parameters. This servlet is associated to an X&istormation that renders the elements

of the page.
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The TimeEvents servlet is responsible of all thecfionality and data capabilities of the
timelines. This servlet is used exclusively to agtrartwork and event-related metadata
from the database. It uses 3 parameters: start gedryear, and source. The Source
parameter indicates the source of the informatimch can be from the artworks or
from the narrative. Because of this separation, TimeEvents servlet is instantiated
twice, one for each time band: to extract artwalated information, and then to
retrieve biographical-related data. TimeEventssdoet require any additional query
strings, since it parses the entirety documentkimvia given year without any keyword

summarization [28].

This modular separation achieved with this desgpmes along with a trade-off in
response time. This is a consequence of the largruiat of information that must be
pulled from the database. Increased response tamnesevident, despite the known

efficiency of key technologies used: Java Sendet$ MySQL databases.

Additional information such as changes in style docation were injected to the
timeline, which were extracted from the artist'®dmaphy. Their purpose if to provide
an additional layer of information that can be usedhterpret the events that lead to the

creation and mood of certain artifacts, and thusaning the browsing environment.
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Figure 12: Changes in location

Triangular icons are used to denote changes ia atyl location. They are differentiated
by their color intensity and different hues. Cliofion these icons produces a hyperlink
that leads to a detailed description of the evielgiures 12 and 13 highlights changes in

style and location in the year 1906 that occurrétliwa single month.
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The modular mechanism, by which additional metadataadded to the timeline,
facilitates the introduction of new information &s into the interface. Through this

scheme, information related to Picasso's writirR§ fould potentially be added to the

Figure 13: Changes in style

timeline as future work.
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CHAPTER V

DISCUSSION
The purpose of this chapter is to summarize thestdges that the use of time-based
interfaces, specifically calendars and timelinesjtebutes to the browsing of focused
document collection. This discussion section iseaimat the documents and developed
browsing structures in the OPP. Formal conclusisitisnot be formulated, since they

are reserved for the last chapter of this thesis.

Advantages — Calendars
The use of calendar interfaces provides new pdsiEbi for scholars and users in
general: the discovery of relationships betweenudwmnts, which standard HTML

interfaces do not facilitate. The main advantagassdd from their use include:

1. The possibility of visualizing an entire year irc&so's biography and artistic career.

Picasso's extensive artwork legacy poses a vis@iz challenge. Browsing his artistic
output can be carried out by linearly inspecting lhiography. This type of interface is
effective in its task, since it facilitates the tgation of his artworks; yet it is not
efficient, since it requires the user to navigdie®ugh multiple pages in order to view

the complete set of artworks.
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Through the use of a Calendar-based interface,ogktncan be visually identified to
their specific dates of creation. This providessualization mechanism that allows the
user to navigate through a potentially large numbfeartworks in one screen. The
number of artworks that can be accessed, depentswresthetically prolific the artist

was in that specific year.

Additionally, this interface allows the users oétproject to quickly determine periods
where the artist was more prolific. Dates whereaBso was "active" are clearly visible
and identifiable, since they are clickable and eddéhtiated by colors. This data
stratification gives users an additional layerrdbrmation. Figure 14 shows the artwork
creation distribution for March 1935, where Picasss clearly more productive first 20

days of the month.

bdarch

Subo TuWe Th Fr Sa

i 2
3% BB §TO®| 9
011 1213 14 15 16
el i

Figure 14: Artwork creation distribution — March3®
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For the case of biographical events, a similar @gens created. Users can navigate
through an entire year of events, and the inforomais presented in a way that affords
quick navigation and encourages interaction. Vigugberiods where more events

occurred in Picasso's life are easily identifiable.

In both cases, jumping from one year to the next ba performed through the

navigational hyperlinks situated at the top ofititerface.

2. The possibility of moving to specific day, montlseason within a year in one single

interaction with the interface.

Users can compare his artistic output within a yeauping back and forth from one date
to the next. Users can also read about specifioitevim his biography by visually

selecting concrete dates.

Through the use of information surrogates, useke liae possibility of moving to a
specific day, month or season within a year wigingle click. The actions produced by
scrolling through multiple screens are eliminatadd users can view the artifacts
produced on a specific date with ease. Consequamtgparisons between artworks can
be achieved fluidly due to the enhancements inbttosvsing environment. Similarly,
users can read about the specific events in Pisaksagraphy by visually selecting

concrete dates.
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Advantages — Timelines
The use of timelines proposes a new exploratioerseh which relies on the temporal-
related metadata of documents. Its use allows ueeesplore the correlation between

artworks, events, locations, and painting styles.

The advantages gained through the use of timeiimoésde:

1. The possibility of grasping visually time-extensiam Picasso's output.

Picasso worked on several artworks at times, whidre a similar theme. Even though
they share common characteristics, they are naiticdd. Each of these artworks has

variations, which differentiate them.

The OPP already offers mechanisms that allow tmepemison of artworks. Artworks
can be placed virtually in a "basket", to creasdide show animation similar to the one
provided by the ItLV [30]. This requires that th#meorks must be selected a priori. Even
though artworks can be added and deleted to tmgexbat will, interactions are not

encouraged and constrained since the visualizatiost be halted and initiated again.

On the other hand, the timelines allows users ¢elyr explore all the artworks and

events within a given year, and point out theirisinde and differences. Pointing at a
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specific marked date brings forth a surrogate efdhtworks produced on that specific

day. All of these interactions do not require adgiional intervention from the user.

Visualization tools, specifically timelines, allowsers to fully explore and compare the
relationships between events [31]. This browsingcmeism, which enhances the
comparison and analysis process, affords furtham@xation regarding the evolution of
the common and shared theme. Since the artworkspa@fically placed in time, it can

be determined when the series is exhausted and ameis taken upon.

2. The possibility of visually comparing works ordereathronological order.

Pablo Picasso was a very prolific artist, who pstla large number of artworks. These
artifacts are not limited to paintings, and includeramics, sculptures, and even

handwritten poems.

Due to the large number of items present in th&ak collection, navigating through
them can be daunting. The artwork collection caordered chronologically through the
Biography, but the artworks are represented exadlisiby their names. The Artwork
collection does provide a browsing mechanism thHetwa artworks to be ordered
chronologically, but the interface does not givedigack about their relation to a specific

time stamp.
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The timelines provide a mechanism that filters ar8 according to their year of
creation. The enhanced navigational scheme proyalémivs scholars to view artifacts
in chronological order. The addition of surrogasdiews users to point out a specific

item, and then compare them in relation to othersugh and their time correlation.

3. The possibility of seeing correlations between deaf location and artwork

creation.

The frequent travels of the Spanish artist are dwried in his biography. Traveling,
and the discovery of new ideas and ways of thougdn, change the perception of an
artist towards the world. It is not unexpected ttf@nges in Picasso's painting style are
tightly bound to his travel itinerary. Interestigglthis relationship has only been

formally explored on specific cubism periods [33].3

Changes in location are visible when navigating dhigst's biography. New locations
were highlighted in the text, and when activatedvjated information related to it
through a hyperlink. This type of navigation, thbueffective in its purpose, does not

allow further exploration of relationships and @bations.

The deployed timelines allow the exploration ofretations between location changes
and the creation of specific artworks. Changesaation are marked in the timelines,

and clearly denote a point in time where exposareatnew or recurring context
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occurred. These location marks, can be furtheroeggl and give a detailed description

of the event that led to a location change.

4. The possibility of comparing different stylisticripels as they relate to concrete

artworks and specific locations.

Picasso's frequent changes of style in his artwarksdocumented in the biographical
section of the OPP. In a similar fashion to thenges in location, they are clearly
identified, and give a detailed description of tkatlistic period when activated. This
type of interface does not provide the tools tHifard the comparison of stylistic periods

and how they relate to specific artworks and dcstiacations.

On the other hand, timelines offer a visual mecdranto analyze these relationships.
They produce a visualization that puts changel@ematic periods and in locations in a
common context, along with the artworks that wdeberated in that time span. This
tool is augmented with the navigational ease akalig through a series of artworks, to

compare their characteristics and perform a despalysis if necessary.

This gives scholars a tool that allows them to esgpland discover new relationships
between thematic periods and artworks. Additionatlgme artworks have uncertain
production dates. Through the use of this visual, tthis uncertainty can be eliminated

in some cases by estimating their dates when cadpdongside to other artworks. This
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type of analysis could not be carried out by praesip implemented browsing

mechanisms in the collection.
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CHAPTER VI
CONCLUSIONS
The aim of this research effort is to develop if#ees that take into account the
temporal metadata of the documents in a focuseeéatmn and use them to provide

enhanced browsing mechanisms.

This thesis presents how time based interfaceseamsed to enhance the interactions
between users and a focused digital collection. Tdraporal interfaces are used
specifically in the context of the OPP, and provslveral advantages over standard

HTML interfaces.

For the calendars, these advantages include wsuglian entire year in Picasso's
biography and artistic career, and the possibditynoving to specific day, month or

season within a year in one single interaction whininterface.

In the case of the timelines, the advantages d#rik@m its use with this document
collection are grasping time-extensions visuallyPilcasso's output, comparing works
ordered in chronologically, the possibility of segicorrelations between change of
location and artwork creation, and the possibtyomparing different stylistic periods

as they relate to concrete artworks and specibatlons.
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Main Contribution

The main contribution of this effort is to includeowsing mechanisms that will aid
scholars and users to discover new relationshigg/des the artworks and events
produced by Pablo Picasso This is accomplishedutfirahe use of interfaces that rely

on temporal metadata, such as calendars and teselin

The amount of information in the OPP is expanding will include different facets of
the artist that will give a more rich documentatminhis life. Currently, work is being
conducted into including his writings and poems itite document collection. Interfaces
that use unexplored metadata in a certain contexteguired since they provide focused

access to documents in a large corpus.

Before the addition of calendars and timelinesgdatated metadata was practically
being ignored as a filtering mechanism, and wasipanly primarily used as an
ordering criterion. This approach relies heavily temporal metadata, and uses it to
provide mechanisms and interfaces that allow righicgation of the artist's legacy and

get a more whole and concise understanding offhis |

Future Work
The interfaces have been deployed taking into addbat additional functionality could
be introduced with ease. As a consequence, infwmatgarding Picasso’s writings and

poems will be included into the timelines. Thishaillow a deeper understanding of his
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legacy, since it could potentially provide a greataderstanding of his artworks and
biography. The writings and poems constitute a cmpum of his thoughts and

insights, extremely valuable because they werdewiby the artist himself.

Additionally, surrogates of biographical events Idobe included into the existing

calendar of artworks. This will provide the usefstlie OPP, with a sense of events
occurring in the background and forefront of Picésdife. The events that occurred
around the artist’'s environment obviously affected outcome of his artworks. The
events that will be included into the interface igise a clear idea of the atmosphere
that surrounded Picasso at certain times. The lelvgtanularity of the events that will

be included into the artwork calendars is still emain and will be addressed in the

future.

Finally, time bars could be incorporated into thelendars, to give users a visual
surrogate of the position of the artwork given mdirame of a specific year. This
feature would be very beneficial for visualizatibrthrough 4, which do not focus on
date ranges. By explicitly presenting a time framdditional inferences could be

formulated and research questions could be answered
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