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INTRODUCTION

The difference between seeing and understanding anything lies in knowing the context.
Who were the people involved? Where was this place? What else was going on at or before this
time? Why was this event significant? . . . and so on. Large reference collections reveal the
massive cumulative investment of effort and expertise in rich genres of reference resources to
provide contextualizing explanations. But the benefit reaped, the return on this investment,
depends on the use actually made of these expensive resources. Even effective tools will be little
used unless they are extremely easy to use and they are conveniently accessible within users’
working habits.

The move to a digital environment offers exciting new technical options for the
publication, access, and use of trustworthy, specialized scholarly reference resources, but the
impact has instead been mainly to focus attention and use on the resources that are easiest to use,
notably Google and Wikipedia. The rich resources of the reference library have become less
visible and the extreme convenience of Google and Wikipedia provide a seductive and very
popular alternative. The reference resources and the resource guides and pathfinders crafted by
librarians and scholars remain underutilized. The return on investment in reference resources will
remain much less than it could be without a dramatic increase in use. Use is likely to increase
significantly only if there is a substantial improvement in ease of use. And, as with any retail or
service situation, substantially increased demand can be handled economically only by moving
customers towards increased self-service. The design challenge we have addressed is this: How
can the use of trustworthy, scholarly reference resources be made as easy and convenient to use
as Google and Wikipedia?
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The Student in the Dorm

A student struggles to complete an assignment in her dorm room at 3:00 a.m. Closely
related texts exist, as do relevant reference resources and library guides that could help her. She
may be aware they exist, but unaware of the details and, in practice, she makes no use of them.

Usually, just a few reference resources suffice if they are the optimal selection for that
particular purpose and for that particular person. In a print on paper environment her situation
would be transformed if she were working in a good reference library or if, just when she needed
them, a librarian delivered to her the few best resources for her for this assignment and a
different set for a different assignment and different again for another student with different
knowledge and skills. The central question for this project was: How could we provide that
amenity in a digital environment?

Our iconic student working at 3:00 a.m. is mythic, but the design challenge is of great
significance because the need is pervasive. For most people in most places most of the time
finding the few best reference resources for any task is not conveniently practical on paper or
online, but that is what is needed and what should be provided. We will demonstrate how the
reader can become connected with pertinent resources

THE CONTEXT FINDER

The central concept of this project is an innovation that we have called the “Context
Finder” envisioned as a tool for quickly accessing reference resources while reading any
unfamiliar text. During the course of this project, we implemented three prototype Context
Finders.

Prototype I: Finding Context in Web Pages

Using the first Context Finder prototype, one could access encyclopedia articles from
Wikipedia and Citizendium through a Web proxy. When the Context Finder proxy received a
request for an article, it first checked its database to see if information about the article was
stored there. If not, it fetched the article content from Wikipedia or Citizendium and analyzed it
for names of people and places using the OpenCalais web service. These names and their
locations were stored in the Context Finder database. The prototype then generated and displayed
an interface showing the original article text with a sidebar on the left listing the person and
place names that had been identified (see Figure 1).
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From Citizendium, the Citizens' Compendium

Edward |, 1272-1307, also known as Edward
'the Longshanks' for his distinguishable
tallness and Edward 'Hammer of the Scots' as
a result of his dealings with Scotland, was
named after the legendary Anglo-Saxon King,
Edward the Confessor, one of the last of the
Anglo-Saxon Kings by his father Henry Il1.
Edward is often regarded as one of England's
finest medieval Kings, but has in recent years
received heavy criticism from certain historians
and from Hollywood in the epic film Braveheart.
Edward's reign saw a host of internal reform,
notably the abalition of coin clipping, extensive
statutes, local county militia reform and also
the advent and increased role of Parliament in
English society. In relation to foreign policy,
Edward oversaw the conquest of Wales, a
military expedition which finally brought the last
Welsh principalities to their knees, and
interference in Scotland which ultimately failed
under his son, Edward Il at the Battle of Bannockburn, 24th June 1314.

Pencil sketch of King Edward |
(Edward 'the Longshanks') of
England

Early Life

Edward was born in June 1238 at Westminster. He received a good education,
due to the devotion of his parents to the arts (notably Eleanor of Provence) with
emphasis on Latin and French. In 1254 he travelled to Spain to marry Eleanor of
Castille and at around the same time he received Gascony from his father, a
land he would share a lot of love for in the future and which would influence his
foreign policy quite profoundly.

Civil War

Figure 1: Displaying named entities identified in a Citizendium article.

Hovering over items in the sidebar highlighted all the locations in the article where that
name (or a variant name or pronoun referring to that name) appeared (see Figure 2).
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WorldCat Identities

Who which Charles, the Dauphin and heir to the French throne, was disinherited and
the French royal succession was granted to the heirs of King of
i England. In 1422 [Henry V| died leaving an infant son as heir to bo e English
Bertrand de Poulengy  edt| e rench thrones.
Wikipedia
WorldCat Identities By the Fall of 1428, the English and their Burgundian allies controlled nearly all
of France north of the Loire River as well as Aguitaine in the southwest and had
Charles edit laid siege to Orléans, the only French city on the Loire still loyal to Charles. The
o fall of Orléans was imminently expected, opening the way to an invasion of the
Wikipedia remaining French territory. This was the situation when Joan of Arc first stepped
WorldCat Identities onto the stage of world history.
edit =
Charles VII Life
WorldCat Identities Childhood
edit
Durand Laxart Joan of Arc was one of five children (3 brothers and 2 sisters) born to Jacques
Wikipedia d'Arc and Isabelle Romée in Domrémy, then a small village on the banks of the
WorldCat Identities River Meuse in northeastern France. The village, which remained loyal to the
French crown, was in an area of patchwork loyalties surrounded by Burgundian
Henry V edit lands. Several local raids occurred during Joan of Arc's childhood and on one
. occasion her village was burned.
Wikipedia
WorldCat Identities Her parents were prosperous peasants who had a small landholding and her
: father, in addition to his farming work, held a minor position of authority in the
Henry VI edit local village.
Wikipedia

Joan herself had an outwardly normal, unremarkable childhood. She
experienced a religious upbringing from her devout mother and was noted for

Figure 2: Highlighting person names in the text of an article.

Each name in the sidebar also included links to resources where more information about
that name could be found. Personal names were linked to Wikipedia and WorldCat Identities,
and place names were linked to Wikipedia and the GeoNames gazetteer. Initially, these links
were simply “search” links for the resource: following them would execute a keyword search for
the name within the specified resource. For example, following the WorldCat Identities link from
the “Henry V" item, one would be presented with a list of search results for “Henry VV”,
including both Henry V King of England 1387-1422 and Henry V Holy Roman Emperor 1086-

1125 (see Figure 3).
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Flgure 3: Searching WorldCat for information about “Henry V.”
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However, by clicking the “edit” link on an item in the sidebar, one could disambiguate
the name by choosing a specific identifier. Persons’ names were disambiguated using identifiers
from WorldCat Identities, and place names were disambiguated using identifiers from
GeoNames. To continue the example above, one could disambiguate “Henry V”* by selecting
Henry V King of England 1387-1422 from a list of identifiers (see Figure 4). The selected
identifier would then be stored in the Context Finder database and associated with the URL of
the article. The next time someone viewed that article, the disambiguating identifier for that
name would be used to construct more precise links to related resources. In this case, the link to
WorldCat identities would lead directly to the page about Henry V King of England 1387-1422
rather than to a page of keyword search results.

Charles VII car| Life
R Childhood
WONOLAl 10entitle
i
Durand Laxart edit Edit person
Wikipedia Aliases:
WorldCat Identitie IH enry vV
O ol Link to Worldcat Identity:
Wikipedia IHenryVKing of England 1387-1422 =
WaorldCat Identities
Henry VI edit Resources: hitp://en.citizendium.org/wiki/Joan_of_Arc
Wikipedia = e \
WorldCat Identiti avel ance | '

: acflivities for girls of that time and place - spinning, weaving, and tending or
Jacques d'Arc edit watching over the animals.

Figure 4: Disambiguating a person name by linking it to a WorldCat identity.

Prototype I1: Finding Context in Scanned Texts

The second iteration of the Context Finder prototype extended the context finding
functionality from Web pages to scanned texts such as books and journal articles. Because the
documents being annotated were not simple Web pages, but bundles of page images and OCR
data, the primary challenge for this prototype was the interface. Since the quality of the OCR text
was often quite poor, we wanted users to see the page images rather than the OCR text. Yet we
needed to enable the highlighting and selection of arbitrary locations in the text. To achieve this,
we created an interface which could dynamically overlay transparent highlights over the
displayed page image. Using the page coordinate information from the OCR data, the interface
could generate overlays for any word or sequence of words. The interface could also allow users
to select regions in the page image, and then translate their selection into a sequence of words
from the underlying OCR data. Figure 5 shows an example of the Context Finder interface for a
scanned text.

A button labeled Find names in current page initiates a program to identify place
names and personal names in the page displayed.




Berkeley: Buckland: Context and Relationships. Final Report.

The Irish Review 1911+

Find names in current page |

has undoubtedly been the peculiar genius of Mr. W. B. Yeats.
The meeting in modern Ireland of the modern with the
ancient spirit is an important event, not only in the literary but
in the spiritual history of Ireland, and perhaps the full
significance of the work of Mr. Yeats and /& will only be
apparent eventually. Mr. Yeats in particular understands the
ancient Celtic spirit as Ronsard understood Grzco-Roman
antiquity, and is imbued with it in much the same way; and
just as it was only when the modern world had learned to
understand the ancient classics that it began to strike out in
every direction on lines of its own, so perhaps the spirit of
Ireland, through its self-recovery in this last poet of the line
of Senchan Torpeist, is being made ready for new beginnings.
Meanwhile if we ask whether the voluminous literary

What

Where

Ireland

Links to more info

Concord

Links to more info

Westport

Links to more info

When

Who

Aubrey De Vere

Links to more info

27 W. B. Yeats

Links to more info

Standish O'Grady

Links to more info

Figure 5: Finding context for named entities in a scanned text.

The interface of the second prototype was similar to the interface of the first, except that
the sidebar was moved to the right to be adjacent to the page image scrollbar. We also took
advantage of the expanded capabilities of the OpenCalais web service to add “What” (topic) and
“When” (event) names to the sidebar. Since the collection of texts was focused on Ireland, we
also expanded the menu of related resources shown with each item to include Ireland-specific
reference resources. See Figure 6 in which clicking on the Links to more info line has opened a
menu of searchable online resources relating to Ireland.

Then clicking on the first-listed resource Ask about Ireland has triggered a search of that
resource with the query W. B. Yeats. It is important to note that this specific search was
generated by the Context Finder, which is a significant improvement over merely taking the user
to the resources home page. Because the Context Finder interface sent a specific query for W. B.
Yeats, material relating to Yeats is what the viewer immediately sees in a new window in which
the user can also explore the Ask about Ireland site at will. (Note that resources are not stable.
Since this screen shot was made, this site has been changed and although the same resources can
still be found, they are now not quite so quickly retrieved.)

Clicking on any other of the resources listed under Links to more info will yield
comparable resources at each site if and as available.



Berkeley: Buckland: Context and Relationships. Final Report. 8

| Find names in current page |

f Mr. W. B. Yeats. r
modern with the
y in the literary but
perhaps the full
d E ']] l b There were 31 results from
1 w1 on }' < Aubrey De Vere your search for:
ilar understands the

TOPICS PLACES STUDENT ZONE RESOURCES INFORMATION HOME

you are here >> home > media bank

Media Bank - Browse Search Results - 31 items

JHHH

Page 1 - Showing Results 1 To 24

¥ Links te more info Canh Tarran
tood Grzco-Roman : v
the same way; and M= Areats
irld had learned to ||| Links to more info ¥ Show results with
-an to strike out in | Agk about Ireland thumbnails SV
! i 4 Irish Resources in = - N ”E'
erhaps the spirit of the Humnanities [} Restrict search results to = {Copy)
2 following topics or places: Jack B.Yests by
ist poet of the line CELT (Corpus of Photogranh =
P o Electronic Texts) ) M::Gm:ew
: new beginnings. COPAC ORI —
. . Architecture '
VOlllmanL'lS lltcrary Google Books Big Houses of Ireland ?| "
Gocgle Scholar Built Heritage 1700 - Toda'« |
Wikipedia L. S

To select more than one option, hold

De Valera going
down ‘ctrl’ or 'emd’ and click

to Yeats'
funeral,

Standish O'Grady

Yeats' Grave

b Links to more info Places
Carlow County Library n
Kathleen ni Houlihan Clare County'l fordry |
Cork Archives Institute 3|
b Links te more info Cork City Library M|
To select more than ane option, holﬂ
down ‘ctrl' or ‘'emd” and dlick
£ o

Figure 6: Linking from a textual reference to W. B. Yeats to library items related to him.

Because our interface supported the selection of a location within a page by clicking on
the scanned page image, we also added the ability to add additional named entities that had not
been identified by OpenCalais (see Figure 7). These additions were stored in the Context Finder
database to be displayed to future users.

blanketings, in which our sympathies
the rebel against the despotism of fact !
who but Kathleen ni Houlihan her-

an the

more Add new person reference x
who,
f wra

Name: Kathleen ni Houlihan

B o |
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hcr Danmh Saxnn or Sr:otch has had a

Flgure 7: Addlng a textual reference to a person.

To explore the scalability of our approach to dealing with scanned texts, we built a small
digital library using the full text of one hundred books on Irish topics from the Internet Archive’s
Ebook and Texts archive and several hundred articles scanned at the Centre for Data Digitisation
and Analysis at the Queen’s University, Belfast. (This Belfast material subsequently became
JSTOR’s Ireland Collection). We found that we could process the source page images and OCR
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data to generate the context-finding interface in a reasonable amount of time, and that the
interface was fast and responsive even with large books of several hundred pages. However, we
also found that simply highlighting the appearances of a named entity in the text when it was
selected in the sidebar was no longer sufficient for long texts such as book chapters or journal
articles, where appearances could be many pages apart. To deal with this, we changed the sidebar
interface to show the total number of times that entity appeared in the text, and the index of the
currently displayed appearance. Clicking repeatedly on the menu item cycles through the
appearances, scrolling pages to the location of each (see Figure 8).
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d41

Figure 8: Iterating through the appearances of a name in a longer text.

Prototype I11: Describing and Packaging Reference Resources

A significant weakness of the first two prototypes was the fact that the menu of related
reference resources shown with each item was hard-coded. Ideally, reference resources could be
dynamically selected by knowledgeable librarians, teachers, and experts and personalized by
individual users. For our third iteration of the prototype, we sought to realize this vision.

Based on our experiences using the first two prototypes, we also made a decision to
significantly change our approach to context finding with the third prototype. First, we decided
that automated named entity recognition, while technically impressive, was not really necessary
for what we wanted to achieve. Human users are better than machines at recognizing names in a
text and do not need automated assistance. Furthermore, there is no reason to limit context-
finding to named entities. Any word or sequence of words in a text could need explanation.
While named entity recognition still has a role to play in the batch analysis of entire text



Berkeley: Buckland: Context and Relationships. Final Report. 10

collections, e.g. for automated linking to reference resources, we decided that for the user-driven
linking we were interested in it was a distraction within our limited resources.

Second, we decided that a general-purpose Context Finder needed to work with arbitrary
text content on the Web without any special processing of that content, as was required by the
earlier prototypes. Thus the third prototype was implemented not as a standalone Web site as the
earlier prototypes were, but as a Firefox browser extension.

The third prototype of the Context Finder had three components:

-- a Web service providing read/write access to database of reference resource search interface
descriptions,

-- a user interface for creating reference resource search interface descriptions and bundling
them into menus of “packages” (the package builder), and

-- the Firefox browser extension.

The following sub-sections describe and explain each of these components.

Web service

Many reference resources provide some means for searching their contents, i.e. search
interfaces. Typically, these search interfaces accept query terms as HTTP GET parameters. But
parameter names are not standardized across the search interfaces provided by different
resources. One interface may use the parameter name “au” for an author name, while another
may use “auth”. This makes it impossible for a third party to submit searches to different
resources in an automated fashion. An OpenSearch description is a solution to this problem
which allows anyone to use XML to describe a search interface, the parameters it accepts, and
how they can be combined into valid URIs for querying the interface.

OpenSearch was developed by Amazon in order to add metasearch functionality to their
A9 search engine and has been released to the public under a Creative Commons license. The
Firefox, Internet Explorer, and Google Chrome Web browsers use OpenSearch to enable
customizable search functionality. Users can browse databases of OpenSearch description
documents (such as the Mycroft database) and download these descriptions to add custom search
functionality to their browsers. Being XML, OpenSearch is extensible, allowing specific
communities to add additional fields to description documents beyond what is included in the
core specification. In particular, the Library of Congress has developed a SRU (Search and
Retrieval via URL) extension in coordination with the SRU 2.0 specification. (SRU is the Web-
based successor to Z39.50.)

We stored OpenSearch descriptions of reference resources in a PostgreSQL database,
using PostgreSQL’s support for native XML storage. This gave us the power, speed and
efficiency of relational querying while allowing us to store arbitrary OpenSearch description
documents, including those with extensions unknown to us.

Description documents were organized into “packages” (menus), along with descriptive
metadata such as the name and purpose of the package and the name of its creator. A package
was simply a set of OpenSearch descriptions that described similar, related, or complementary
reference resources. For example, one package could bundle a number of resources which
contain information related to Irish history, while another could bundle resources related to
Indian Classical Music. Clients could read from and write to the database via a Web service. Any
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client could retrieve individual search descriptions as OpenSearch XML documents and could
retrieve packages and other sets of descriptions as Atom XML documents. (Atom is a widely
used open standard for publishing lists of Web resources.) Clients that had authenticated with the
Web service could also add new search descriptions or packages using standard HTTP methods.
Although XML was the standard format for the OpenSearch and Atom documents read from and
written to the Web service, the documents could also be serialized as JSON (JavaScript Object
Notation) for easier integration with browser-based software.

Package builder

The Web service simply provided a standard interface through which search descriptions
and packages could be read from and written to the database. It did not provide any authoring
support for creating search descriptions or packages. This was the function provided by the
package builder interface. The package builder was a server-side Web application, accessed
through a browser, that enabled users to easily create new search descriptions and packages of
search descriptions.

Databases like Mycroft already contain thousands of search descriptions that can be used
as-is with the Context Finder. However, there are always new search engines and databases
being created for which OpenSearch descriptions may not yet exist. The package builder allowed
users to create new search descriptions without having to author XML by hand. The user simply
executed a search on the resource she would like to create a description for, and then copied into
the interface the URL of the search results page along with the query term for which she had
searched. The package builder then generated an OpenSearch description document and stored it
in the database.

To create a package of search descriptions, the user could search the database of
description documents to quickly add the desired ones. If the desired descriptions were not in the
database, they could be loaded from an external database such as Mycroft or manually added as
described above. Users could quickly and easily edit existing packages, adding or removing
descriptions and editing descriptive metadata.

Browser extension

The browser extension communicated with the Context Finder Web service to load a
specific package and provide an interface for searching in the context of a text being read in the
browser. The extension was developed using Jetpack, a toolkit from Mozilla Labs for quickly
developing Firefox extensions using standard user interface patterns. Jetpack extensions are
written in standard JavaScript and HTML.

The browser extension enhanced the browser’s context menu, which is typically
displayed when the user right-clicks on a web page. If the user had selected some text in the
page, a “Query [package name] for [text]...” item appeared in the context menu, with the name of
the currently loaded package and the selected text substituted in the expected places (see Figure
9).
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Colloquy with the Ancients

translated by Standish Hayes O’Grady

In parentheses Publications

Medieval Irish Series

Cambridge, Ontario 1999

CS138 note: the O'Grady and Dooley/Roe translations are not a perfect match, some stories are

emphasized differently, some are told at greater or lesser length. Sections were split up with
respect to chapter beginnings, if you have any comments please email feedback.

Prologue

When the battle of Comar, the battle of Gowra, and the batile of Ollarba had been

fought, and after that the Fianna for the most part were extingui  Start Aardvark

them in small bands and in companies had dispersed throughou  Copy

the point of time which concerns us there remained not any but - Select All

only of the last of the Fianna: Ossian son of Finn, and Caeilte son  search Google for "Ollarba”
Ronan (whose lusty vigour and power of spear-throwing weren  View Selection Source

i Inspect Element

Zotero | 4
Web Developer >
& Linky S

Query Celtic Studies 138 for "Ollarba"

Figure 9: Selecting text and choosing a package of resources to query.

If the user selected this menu item, a sidebar appeared showing all the resources
described by the currently loaded package. At this point the browser extension would begin
silently querying each resource in the background, using the selected text as its query parameter
(the other parameters being provided by the search description). Using a custom extension to the
OpenSearch description standard, the extension tried to determine whether a given query had
returned zero results. If the background query returned one or more results, the resource was
highlighted in green. If the background query returned zero results, the resource was highlighted
in red in the sidebar. If the extension could not determine whether the query returned any results
or not (for example, because the search description did not include the custom extension), the
resource was not highlighted. Using color-coded highlights to indicate resources with zero
results helps the user to avoid wasting time opening tabs without useful information. In Figure 10
we see that three resources (the Onomasticon Goedelicum, Ireland’s History and Maps, and the
Corpus of Electronic Texts) have matching results, while the other resources do not. By clicking
on individual resources in the sidebar, the user could open tabs displaying the search results (or
lack thereof) from each resource.
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Query: Ollarba
Choose a resource below.

Colloquy with the Ancients

translated by Standish Hayes O’Grady

In parentheses Publications

Medieval Irish Series

Cambridge, Ontario 1999

CS5138 note: the O’Grady and Dooley/Roe translations are not a perfect match, some stories are

emphasized differently, some are told at greater or lesser length. Sections were split up with
respect to chapter beginnings, if you have any comments please email feedback.

Prologue

Sapusct eckonic T (CELD,,)

_When the battle of Comar, the battle of Gowra, and the battle of Ollarba had been
fought, and after that the Fianna for the most part were extinguished, the residue of
them in small bands and in companies had dispersed throughout all Ireland, until at
the point of time which concerns us there remained not any but two good warriors
only of the last of the Fianna: Ossian son of Finn, and Caeilte son of Crunnchu son of
Ronan (whose lusty vigour and power of spear-throwing were now dwindled down)

Figure 10: Showing which of the Celtic Studies resources have information about “Ollarba

Clicking in the first green item, the Onomasticon Goedelicum immediately displays a
relevant extract from that source in a new window. See Figure 11.

Query: Ollarba
Choose a resource below.

olabard ratho
part of the dowry of the dau. of Holywood, wife of Baron of Delvin, Fir. 840 (b); § ? Hollywood §
Dublin. olar; § al. Ollar, the Six-mile-water, c. Antr.; § Olor, L1. 24 a; J the Six-mile-water which
junction-point of the bb. Upr. Antr., Upr. Glenarm and Lr. Belfast, and flows SW. for 13m. betw. b.
on the right, and the bb. Lr. Belfast and Lr. Massarene on the left, and enters L. Neagh, nr Antr., Pg
Jjunction-point" is a little SW. of Ballyclare station, and here also at Mdin in Chatha rises the r. Ola
Larne, which runs NE., forming the N. boundary of the p. of Inver, dividing it fr. the p. and post-to
and entering the N. of Larne Loch at Inver Olarba (Larne) fr. which the p. of Inver is named; § v.2
9 Olar and Olarba in Dalaraide, Lec. 41, 598, Lg. 141,Bb. 31 a,L1.24 3,129b,296ab, Sc. 31 b,
100;9 inLine, L1. 24 a,Lg. 156, 173;J in Mag Line, L1. 129 b, Fm. i. 120, Fen. 8, Hc. 2, 543, Of
g Oularpa, in SE. of Mag Line, Lbl. 550; ¥ al.in Linemag, Bb. 31 a; 9 is ar. opposite Rdith Mér (
Lu. 133 b, Lbl. 913, 954; § 8)IETT was S. of Latharnu, L1. 186;J Ollarbi, in Ulst., betw. Duin Rig
Macha, L1. 263 b; § the ds. or as. 8177, L1. 186, Ollarbi, Lu. in fine; § v. Inber n8JIFT:F, Trach
either (0IFTi7, or Ollar, the harbour of Larne, has been corrupted into Wolder-frith and Older-fleet,
Ollar-frith; § however, Tracht®IFTiiT, Traig #JIFTT and Inber [@JIETE point to the sea L. at Larne
Neagh; § LI 186 shows ®)IFTii as S. of Larne; § O'D. (Fm. i. 100) says "there can be no doubt as
names."

olarba
OIIFSE, 9 r.Larne, al. Inver r.; J v. Olar.

olbha
Mi.; J leg. Odba.

olbri maige fea
Fea buried i n-Olbrib M.F,, Lec. 545; 9 in Olrib M. F., Sc. 6 a, 8d. 5 b, Hz. 145; 9 v. Oilbri M. F.,

Figure 11: Displaying information from the Onomasticon Goedelicum about “Ollarba.”
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Clicking on the second green item in the menu, Ireland’s History in Maps shows what
that resource has to say about “Ollarba.” See Figure 12.

ts —... €3 | — DOL Onomasticon Goedelicu... € | “5% Ireland's History in Maps (30... @

285 AD - Fothadh was one year over Ireland, when Fothadh Cairptheach was slain by Fothadh Airgtheach. Fothadh
Airgtheach was afterwards slain in the battle of Ollarba, in Magh Line, by Caeilte.

286 AD - The first year of the reign of Fiacha Sraibhtine over Ireland.

322 AD - Fiacha Sraibhtine, after having been thirty seven years as king over Ireland, was slain by the Collas, in the
battle of Dubhchomar, in Crioch Rois, in Breagh.

323 AD - The first year of Colla Uais, son of Eochaidh Doimhlen, as king over Ireland.

326 AD - The fourth year of Colla Uais, in the sovereignty of Ireland, when Muireadhach Tireach expelled him and
his brothers into Alba Scotland with three hundred along with them.

327 AD - The first year of Muireadhach Tireach in the sovereignty of Ireland. At the end of this year the three Collas
came to Ireland; and there lived not of their forces but thrice nine persons only. They then went to Muireadhach,
having been instructed by a druid. And they scolded at him, and expressed evil words, that he might kill them, and
W that it might be on him the curse of the finghal should alight. As he did not oppose them, they tarried with him, and

were faithful to him.

N

331 AD - The battle of Achadh Leithdheirg, in Fearnmhagh, was fought by the three Collas against the Ulstermen, in
which fell Fearghus Fogha, son of Fraechar Foirtriun, the last king of Ulster, who resided at Eamhain. They

eDIL ) afterwards burned Eamhain, and the Ulstermen did not dwell therein since. They also took from the Ulstermen that
art of the province extending from the Righe and Loch nEathach westwards. Colla Meann fell in this battle.

Figure 12: Clicking on the second green resource (lreland’s History in Maps (fetches an
explanation of the chronological and political context of the battle of Ollarba and presents it in a
new window.

In this example the geographical and historical context of Ollarba has been provided
from two of the most respected academic resources with just four clicks, no keying, and no real
prior knowledge of what the best resources would be. With such an amenity the student working
in the dorm in might well start using the best scholarly resources rather than only the most
popular familiar resources.

The examples given above derive from the deployment of the Context Builder for an
upper division undergraduate course offered by Berkeley’s Celtic Studies Program taught by Co-
P.I. Professor Daniel F. Melia: Celtic Studies 138: Irish Literature, which covers Gaelic literature
700-1800 in translation, including study of the prose saga-cycles, satire, classical lyric poetry,
and bardic poetry, that developed the mythological and traditional background of modern Irish
literature. An attempt was made to evaluate the third prototype though its use by students taking
this course. The requisite permission from the campus Committee for the Protection of Human
Subjects was received after three months of negotiation and the imposition of so many
restrictions that, in the end, little was learned from the evaluation.

FUTURE DEVELOPMENT OF THE CONTEXT FINDER

Based on our experience we have identified three areas on which we believe future work
should focus.

Package switching and customization
Changing the package used by the browser extension involved re-installing a new version
of the extension. Obviously it would be preferable if users could change the currently loaded
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package at will, by browsing a gallery of packages and choosing the desired one. Even better
would be if users would customize any currently loaded package without having to use the full
package builder interface. Customization would involve adding new descriptions to or removing
descriptions from a package directly from the browser extension. This would be a simpler
operation than using the package builder interface, as the user would be working from an
existing package rather than building “from scratch.” Ideally, customizations could be tracked
via “derived from” links among packages, enabling package authors to see how others have
modified their packages and offering them the option of incorporating these changes back into
their original package.

Shared annotations

It is possible for a community of users using (customized versions of) the same Context
Finder package to share information with one another about relevant resources that they have
found by writing information back to a shared database. In our project, this kind of functionality
was used to implement logging for research purposes, and the shared database was visible only
to researchers. However, there is no reason to limit the shared database to this function. For
example, the browser extension could allow users to indicate that they “like” (i.e., are happy
with) particular results. Information about liked results could be aggregated in the shared
database, and statistics displayed to package users in the browser extension. So, for example, a
class of students using the same Celtic Studies package could easily see which resources have
proved most useful to their fellow classmates. Arbitrary variations of this idea are possible,
enabling users to annotate packages, resources, search results, and web pages with any kind of
information to be shared with other package users.

Description and package building

Although the package builder was fairly easy to use, a number of improvements could be
made. The technique of pasting a search results page into the interface to generate a search
description did not work with all sites, particularly those that did not follow Web standards by
using HTTP GET for their search interfaces. In these cases a more comprehensive “wizard”
interface for helping users author search descriptions may be necessary.

While the browser extension provided a useful interface for using Context Finder
packages within the browser, there is no reason that packages could not be used in other ways as
well. For example, an instructor may wish to embed a package in her course Web site so that it
can be used to query resources even by students who have not installed the browser extension.

An advanced package builder interface could allow users to specify how such a package
“widget” would be displayed and assist them in embedding the widget in a Web page.

Finally, we would like to experiment with ways to extend search descriptions to include
structured metadata describing the content of individual resources. For example, in our third
prototype a user could specify in a textual description that a resource was a database containing
biographical articles about 19th century German philosophers. A system that allowed
descriptions to be expressed as structured metadata might include descriptors such as “entity
type: Person,” “time period: 19th Century,” and “place: Germany.” These descriptors would
enable enhanced searching for resources, so that (for example) one could search the Context
Finder database for all descriptions of resources with information on 19th-century people.
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The Context Finder was at the center of our project and the primary focus of our attention
and resources, but two derivative developments, which we called the Context Builder and the
Context Provider, were always intended. Although the design complexities of the Context Finder
dominated our efforts, we have also provided proof-of-concept of the Context Builder and the
Context Provider.

THE CONTEXT BUILDER

The Context Finder is designed to enable anyone to go find explanatory descriptions of
anything at any time and to find an explanation as up-to-date as the selected resource is at the
time it is queried. This emphasis on live, real-time searching has a significant advantage over the
inherent tendency to obsolescence in designs that depend on caching and storing resources.

There is, however, benefit in noting any resources that proved satisfactory for some
particular query so that it is available for the next reading and/or the next reader. The ability to
accumulate notes on what resources proved useful we call the Context Builder. See Figure 13
where

%) Colloguy with the Ancients - CS 138 - Mozilla Firefox
File Edit ‘Wiew Hiskory Bookmarks Tools  Help

GE hd c fot ) http:fmetadata,berkeley edufcontext-buider/indes. html R -‘l - ernet archive open library ).'
(&) Michael Buckland Homn... V1 Gmail - Inbox - buckla... |_1'] 206a-1 Schedule - Se... 4= SF Gate: Weather Ber... ri-. Melwyl - Basic Search W/ Wikipedia, the Free en... »
L |_1‘] Michael Buckland bio Page ] Colloquy with the Ancients - C5 133@ - -

-

Colloquy with the Ancients

translated by Standish Hayes O'Grady Prologue
[n parentheses Fublications Chapter 1
[tedieval Irish Series Chapter 2
Cambridge, Ontario 1999 Chapter 3
Chapter 4

Chapter 5

Click on the highlighted Chapter 6
phrases to see context links. Chapter 7
Click again to hide them.

v Chapter &

Chapter 9
Chapter 10
Chapter 11-12

i x
(C5138 note: the O Grady and Dooley/Ro L Th ey ST re

emphasized diffevently, some are told at g
espect to chapler be ginmings, if you haoe

[Prologue

VWhen the battle of Comar, the battle of Gowra, and the battle of Ollarba had been
fought, and after that the Fianna for the most part were extinguished, the residue of
therm in small bands and in companies had dispersed throughout all Ireland, until at
i he . . . . . E}m%

point of time which concerns us there remained not any but two good warriors only
of the last of the Fianna: Ossian son of Finn, and Caetlie son of Crunnchu son of Eonan
(whose lusty vigour and power of spear-throwing were now dwindled down) and so
many fighting men as with themselves made twice nine. These twice nine came out of v

Done

Figure 13: The Context Builder
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So, for example, clicking on the first highlighted text, Colloquy with the Ancients,
opens a menu of contextualizing resources that have “built into” the text, as shown in Figure 14.

Colloquy with the Ancients
Timeless Myths
Wikipedia 0'Grady
Dictionary of Celtic Mythalogy

Figure 14: A Context Builder menu.

Clicking on the first link, to Timeless Myths, causes the interface to find and display in
a new window the relevant text from that resource. See Figure 15.

Colloquy of the Ancients

Alzo known as The Inferrogation of the Old Men (Acallam na Senorach), the story told how the  Title

heroes Cailte Mac Fonan and Qisin, the son of Finn, met St Patrick. Though it was probably Acafiam na Sendrach-
first composed in 1200, Acallam na Sendrach survived only in the 16th century manuscript, "Colloguy of the Ancients”,
knowin as the Book of Dean Lismore.

Sources
Acaliaim na Sencrach
(Colloguy ofthe Ancients)
composed inc. 1200, is found

Cailte and Qisin were only twio heroes who survived the Battle of Gabhra. They emerged from
the woods of the Fews Mountains; each hero accompanied by nine old warriars, They decided

to part company after visiting Finn's nurse, Cama. Qisin set out to visit his maother Blai, i the Book of the Dean
daughter of Derg Dianscothach (Quick of Speech), at the Sid of the Breast of Cleitech, in Co. Lismara (16th century).
Meath.

Related Articles
In his journey, Cailte decided to stop by Finn's burial mound. There the hera encountered St Lailte htac Ronan, Qisin, 5t
Patrick and his followers. The priests were frightened by the strange appearance of these Eatrick.

warriars with huge hounds. Patrick sprinkled haly water on these warriars, exorcising the
demons fram them.

Fatrick was seeking pure water to baptize the people. Cailte decided to accompany Patrick in
hi= mis=innane thrnnphnit reland At earch din rnad winnds and river thes nass b Cailte tnln

Figure 15. Explanation provided by the Context Builder.

THE CONTEXT PROVIDER

The Context Builder enables a text to be enriched with numerous links to one or more
explanatory, contextualizing resources. Each link is from a specific word or phrase in the text
and points to a specific point in a specific resource. What if these links are also provided in the
reverse direction? All the needed ingredients are present, always assuming that permission to
enrich the resource(s) is granted or not needed. One can readily imagine procedures for
extracting from the text the links inserted by the Context Builder that point to one particular
resource, sorting them into the right order, then embedding them into the resource so that they
point back to the words mentioning the name or topic in the original text. This second derivative
of the Context Finder we called the Context Provider. Because of the priority given to the
Context Builder within the project, we were unable to spend much time on the Context Provider
beyond demonstrating proof-of-concept.
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Figure 16 shows the entry in the Dictionary of Celtic Mythology for Sliab Fuait (aka
Sliabh Fuiad). We have added the Mentions in the Text box as an implementation of the Context
Provider.

2) Sliah Fuiait : Oxford Reference Online - Mozilla Firefox

File Edt Wew History Bookmarks Toals Help
= c {at '] http:fimetadata berkeley. edufcontext-pravider! ﬁ:_‘f - '-.lv

Q Michael Buckland Hom... [ Gmail - Inbox - buckla.. |j 296a-1 Schedule - Se... 45 SF Gate: Weather Ber ... l"- Meheyl - Basic Search W/ wikipedia, the free en... 32 San Frandisco Bay Are.. »

» \j Michael Buckland Home Page 3 ’] Sliab Fiait : Oxford Reference Onl... B3

¢ OXFORD Reference Quick Search |

PREMIUM [+ ole database @ 5 ok

| HOME | ADVANCEDSEARCH | SUBJECTS & BOOKS | TIMELINES | BROWSE | LINKS | LOGOUT | HELP

" Entry | Book homepage | Abbreviations | Contributors

s ADictionary of Celtic Mythology @) sliab Faait ()

Sliab Fuait, Sliabh Fuaid, Slieve Fuad Slieve Fuadh. Highest point in the Fews [Ir. Na Feadha, the woods] mountains near
Mewtawnharilton, Co. Armagh, narmed for the Milesian invader Fuad, son of Breogan, and rich in mythological and legendary

associations. Adjacent to the hill is Finnachad, reputed residence of Aillen mac Midgna and Lir, father of the Children of Lir.
Conall Cearnach defends Ulster from this point in the Tain Bé Cuailnge [Cattle Raid of Cooley). Fingein (1), physician of

EVAIL THIS ENTRY Conchobar mac Nessa, heals Cachulainn of his wounds on the mountain. Findldm, the herdsman of Tara, has a house here.

Deirdre, Fionn mac Cumhaill, and Conan mac Morna all have adventures here. Liath Macha [grey of Macha)] and Saingliu,

See also Cichulainn's horses, rose from a lake near the mountain

Aillén rmac Midgna

Braoga } )

Conall Camach Mentions in Texts B

g””?hubar "E:‘C Messa ... Fuad son of Breoghan, from whom Sliabh Fuaid is called ...

032:3\::; mina Geoffrey Keating, The History of frefand, part 31, section 21, p.81.

Deairdra There fell from the sons of Milidh, on the other hand, twio illustrious chieftains, in following up the rout, namely

Finnachad Fuad at Sliabh Fuaid, and Cuailgne at Sliabh Cuailgne.

Fionn mac Curnhaill Annals of the Four Masters, part 5 annal M3500, p 27,

Fingein The man (Baile) came from the north to mest her, from Emain macha, across Sliabh Fuaid, over Murthemne

t'a‘h Machs to Tréig Bail

p Scdl Baili Binnbérialg, p 224, Irish text line 10.
Milesians

Figure 16: The Context Provider. Proof-of-concept using an entry from A Dictionary of Celtic
Mythology. http://metadata.berkeley.edu/context-provider/ In the ““Mentions” box the sources in
blue italics are links to the texts where Sliabh Fuaid is mentioned.

The practice of citing sources in scholarly reference works such as place name gazeteers
is long-established. Edmund Hogan’s Onomasticon Goedelicum, shown in Figure 11, is
noteworthy for its many (greatly abbreviated) references to mentions in of each place name in
any of the hundreds of early texts that he examined. Our adoption of this practice of providing
links is not new, but rather a matter of enabling the continuation of that practice as an
economical by-product of the reading of texts for other purposes. The adding of such links can

be done cumulatively and gradually a web of myriad links can be built up in a way that would be
difficult by other methods.

DOCUMENTATION AND DISSEMINATION

The project is documented at a prject website http://ecai.org/neh2007/. This project
website includes the original proposal, acknowledgment of the funding, a link to openly
accessible prototypes, and details of numerous presentations and reports.
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Because of the perceived strategic importance of the work performed in this project an
effort was made to disseminate the work widely. The list of “Related publications” includes
presentations in nine different states and twelve foreign countries on four continents, including
one presented and published in French. Of these, five have been selected and are listed below.
Additional publications are intended.

CONCLUSIONS AND FUTURE WORK
Here we add some comments on what we see as implications of our work.

1. In the research and development advancing the transition of library services to a digital
environment the emphasis on using new technology to empower reference librarians to
use reference resources deftly needs to be complemented by an increased effort to
empower library users to assist themselves. Library users tend to prefer selfhelp and self-
service scales more cost-effectively than does provision of a human intermediary.

2. The move from isolated silos with bespoke search support to network-accessible
resources with standard search protocols has been far slower for reference works than for
library catalogs. We suspect a decline in the provision of local search engines in favor of
keyword access by internet search engines restricted to the local domain. This provides a
useful, economical service, but more effective discovery requires facetted search support.
The OpenSearch and Mycroft approach offers promise. We started to examine the
addition of search term recommender services which will be needed to get beyond the use
of keywords.

3. Librarians have a long and strong tradition of providing guides to reference resources, not
only in person but also through published guides, some general, some specialized, and
some tailored to local needs. These guides have been moved online. They typically
provide a live link to each resources’ home page, but much more could be done to couple
individual words in any text being read with search results specific to that word in
trustworthy resources appropriate to both the topic and the knowledge and cognitive
skills of the individual reader.

4. There are significant opportunities to improve the presentation of geographical contexts
because now, as never before, place names can be combined with map displays and
geographically-based time series of historical statistical data, such as successive censuses
of population. We explored this aspect through preliminary work on dynamic map
displays of data from successive Irish population censuses.

5. Discussion of the potential usefulness of the Context Finder for editors preparing
scholarly editions of historically-important texts led to a new multi-institutional project
entitled “Editorial Practices and the Web” supported by a $457,000 grant from the
Andrew W. Mellon Foundation. The project is concerned to evolve editorial work
practices in ways that will increase the return on investment by reducing duplicative
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research and through the quicker, fuller, and wider publication of editors’ explanatory
notes. Details are at http://ecai.org/mellon2010/

6. Only services that are closely integrated with individuals’ personal work environments
are likely to increase use substantially. Search support incorporated into browsers and the
ability to create personal virtual “reference libraries” with an ease comparable with book
marking are required. There are significant differences between usable, useful, and
actually used. It is only actual use that brings benefits and constitutes the return on the
large investments made.

We believe that the work performed during this project provides the basis for a
significant change in digital support for scholarship and for enabling learners to understand the
context and relationships of whatever they are interested in. This project, with its emphasis on
establishing links to related records as a way to illuminate context, converges on the more useful
aspects of the Semantic Web. We are seeking to continue and to extend this work.
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