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FIGURE 11. The Passage Explorer view of translations of “Sein und Zeit.” View a larger image online.

The pilot participants discussed the merits of a best practice recommendation to include
reciprocal links for every translation. But this solution was rejected as too di icult to maintain
because the translation source would have to be updated with a “translated to” property
whenever a new translation item entity for Sein und Zeit is added to the dataset. The Explorer
display is a proof of concept that the missing links can be computed instead.”™

As a related exercise in knowledge discovery, OCLC issued a query on the Passage RDF dataset
using the SPARQL query interface installed with the Wikibase platform. This query requested
Passage entities that represent the translations of Sein und Zeit. Each result included, if present,
the title and translator expressed in the target language and script, the displayable English name
of the target language, and the earliest known date associated with the work. The results were
formatted with a Wikibase visualization tool that generates a timeline. An excerpt is shown in
figure 12.

FIGURE 12. A timeline of Passage descriptions of translations from “Sein und Zeit.” View image
source online.
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Many details of this visualization are important for scholarly inquiry. First, the visual history
provides a snapshot of the path traveled by Sein und Zeit across linguistic and cultural
boundaries. The image also identifies multiple translations into the same language. For example,
the four entities highlighted in yellow represent Japanese translations, each by a di erent
translator. When languages are as di erent as German and Japanese, there can be marked

di erences in translations, which is why it is crucial to identify the respective translators. Finally,
and perhaps most fundamentally, the item entities for translations into languages expressed in
non-Latin scripts, such as Eivau kaw Xpovog (Greek)™ and (jlo ) ¢ s (Persian),’”” show that the
Wikibase platform promotes accessibility for readers of these texts in di erent languages. In
contrast, the corresponding WorldCat records for these translations contain only romanizations,
which are less meaningful to native speakers.

In sum, the visualizations generated by SPARQL queries on descriptions of works and their
translations as represented in the Passage pilot are already compelling and exceed what can be
accomplished with raw MARC records.

Wikibase “person’” and “place” entities in Chinese

Catalogers at the University of California Davis examined the implications of the Wikibase
solution for non-English resource description in the authority-control workflow.

A person: Sun Yat-sen

In the first test, a UC Davis cataloger created a Passage entity for Sun Yat-sen (f2#LL), a
physician, author, philosopher, and the founding father of the Republic of China. Working first
in the English display and later in the Chinese display, the cataloger created many di erent
forms of Sun Yat-sen’s name and entered them as fingerprint data. The entity was populated
with statements containing the properties glossed in the English display as “occupation,” “sex
or gender,” “birth date,” “death date,” and “place of death” but were simultaneously available in
the Chinese display with Chinese-language glosses. An additional statement links to the image
shown in figure 13 in a statement using the “Wikimedia Commons” property. After populating

S the entity with English and Chinese text, the UC Davis team

4 tested the e ects of their changes on search and retrieval in

the editing interface.

Significantly, the native support of non-Latin writing systems
o ered by the Wikibase software platform challenges the
usefulness of the current library practice of designating a
single authorized text string for a Chinese person. For the item
associated with identifier Q459121, the Davis team found that
either “Sun Yat-sen” or “FZ/ 111" could be used as a preferred
label, depending on the language setting of the interface for
display or searching.

FIGURE 13. A photograph of Sun Yat-sen. View Image source on
Wikimedia Commons. View the item in the Passage Explorer or
Passage Wikidata Ul.

Figure 14 shows the browser displays available for English and Chinese. “Sun Yat-sen” is the
preferred label when the display language is set to English, while “FzALL" is the preferred label
when the display language is set to Chinese “FX.” Similarly, when the interface language

is set to English, “Sun Yat-sen” appears as the first entry on the search results; but when the
interface language is Chinese (), “fRHLLI” appears as the first entry in the search results. The
simplified forms of the name (such as #\&# Lll) are also listed as aliases.
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Sun Yixian
Sun Yi Xian
Sun Wen
Sun Zhongshan
Sun Yat Sen
Sun, Yat-sen
HE Sun Yat-sen politicien et révolutionnaire chinois, co-fondateur avec Song ~ Sun I-hsien
Jiaoren du Tonamenghui Sun Yixian

FIGURE 14. English and Chinese displays of the entity representing Sun Yat-sen in the Wikibase
editor.

This case convinced the UC Davis team that it may not be the best use of a cataloger’s time to
dictate a single authorized name string for a person or other real-world object in every language.
Perhaps a more important task is to create fingerprint data in as many languages as possible so
users can choose what works best for them. This case also demonstrates that Chinese-language
catalogers need not take time to provide romanizations of Chinese resources, as speakers of
Hindi, Korean, Russian, and other languages would create their own transliterations for the
names of globally important people such as Sun Yat-sen:

g9 A1d-89 (Hindi)
£ 2| (Korean)

CyHb SATceH (Russian)

Figure 15 shows additional gaps that could be filled. Data imported from Wikidata shows that
the Spanish and German fingerprints have already been improved with language-appropriate
descriptions, but do not contain “Also known as” strings. The Polish data shows only an altered
label, but is associated with the description inherited from English, the default display language.
And the Tok Pisin fingerprint shows only the label and description imported from English,
indicating that it has not yet been touched by a native speaker.
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label: Sun Yat-sen
description: politico chino

|I German |I

label: Sun Yat-sen
description: chinesischer Revolutionsfiihrer und Staatsmann

label: Sun Jat-sen | Polish |

description: Chinese politician and revolutionary

label: Sun Yat-sen | Tok Pisin |

description: Chinese politician and revolutionary

FIGURE 15. Fingerprint data for Sun Yat-sen in languages other than Chinese or English. View
Wikidata source online.

The enhanced fingerprint data would improve the search and retrieval experience for speakers
of languages other than Chinese, English, Spanish, and German. Authorized name strings would
no longer be required for the task of disambiguation in the metadata creation workflow because
the Wikibase multilingual functionality would do the work instead. By increasing the number of
text strings associated with the founder of the Republic of China, the cataloger increases the
odds that an information seeker will hit one of them.

In summary, the work on Sun Yat-sen was done by a cataloger who had minimal training on how
to use the Wikibase editing tool, but she reported that the act of creating a “person” entity in the
Passage editing interface was straightforward. The main task was to identify a person’s essential
attributes and apply the best predicates for encoding them, all of which were defined in the
ontology ingested into Passage from Wikidata. Once created, it was an easy task for a bilingual
speaker to switch back and forth between the English and Chinese displays and enhance them
with additional fingerprint data.

A place: Bianliang

In the second use case, the UC Davis team compared the procedure for describing a historical
Chinese place name in Passage with that prescribed by the current authority-control workflow.
With its long history, China has many ancient place names that are no longer in use. But
catalogers have been creating authority records for these names because they appear in
works of literature, visual art, and other library resources that are important to researchers.
One complication is that many historical Chinese place names lasted only as long as a named
historical period. This fact cannot be represented as machine-actionable data in a MARC
authority record, but it can be recorded as a structured statement in a Passage entity, as the
next two figures show. In figure 16, which shows an image of the OCLC Connexion interface for
NACO participants, text in the 670 “Source Data” field of the MARC authority record states only
that Bianliang was later known by a di erent name.
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FIGURE 16. OCLC Connexion screen showing a MARC authority record for “Bianliang.”

In contrast, the same information in the Passage entity, excerpted in figure 17, is fully encoded
for machine consumption. A statement containing the “instance of” property states that
Bianliang is a city; and a statement with the “time period” property specifies that the name was
extant only during the Northern Song Dynasty (960-1127), when Bianliang was its capital.

http://18.218.102.193/entity/Q1225678
S
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maE Bianliang capital of Northern Song Dynasty, today Kaifeng Bianjing
Chinese (Hong Kong) REEVRE REENAEA
Chinese (Singapore) RaEERE RaE AR
time period =& ¢ dux /&ia
M=
Northern Song Dynasty s
+ RINE

FIGURE 17. A Chinese-language view of the fingerprint data and time period statement in the
Wikibase editing interface for the historical Chinese place name Romanized as “Bianliang.” View the
full data in English or Chinese.

The cataloger who created the Passage entity commented that metadata could be created
much more easily in the Passage editing interface than in a MARC authority record. The Passage
entity also seems more useful because it has more detail. And most important, the built-in
Wikibase features for multilingual support allowed direct input in the language and writing
system that is most natural to Chinese catalogers and information-seekers.

This is an observation about a single historical place name, but it addresses a problem that is
important in many fields of study, including history, archeology, and cartography. In China, and
in most geographic locations that have a long recorded history of human settlement, place
names are likely to have changed over time, but this detail is seldom encoded as structured data
in the current cataloging environment.
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VISUAL RESOURCES

Four visual resources—a map, a poster, a postcard, and a photograph—were subjects of
use cases. In each case, the original object is managed in a library’s special collection, and
the content of the resource is more image than text. In cases where the object has been
digitized, the focus of description is the original object, not the digitization—a scoping
decision encouraged by OCLC, as mentioned in the introduction to this section. OCLC

also recommended a set of guidelines for describing creative works,” which includes a
recommended list of properties and creator roles relevant to maps, photographs, and other
resources that are primarily visual. Most of these attributes were defined in Wikidata and
imported into Passage:

* instance of (map, poster, postcard, photograph, scrapbook, movie)

* published title and subtitle; or when not available, an assigned image caption

* photographer, cartographer, surveyor, engraver, designer

» depicts

* a URL that resolves to the digital representation; to Wikimedia Commons, if available
* aproduction date, or earliest known publication date

e owned by

 identifiers from id.loc.gov, VIAF, and other library-community or relevant external sources

The map is presented first, followed by a joint consideration of the poster, postcard, and
photograph. This organization recognizes that the map and the other three images present
slightly di erent challenges. For example, maps and other cartographic images have
well-established curatorial conventions that result in MARC records for individual maps,
which contain extensive structured data for properties such as “projection” or “relief” and
subclasses of cartographic material, which can be mapped to Wikibase items and properties.
In contrast, non-map images are generally not associated with individual MARC records

or other detailed machine-understandable metadata. Posters have traditionally presented
special challenges for bibliographic description because their ephemeral nature has made
intellectual and physical control di icult. In addition, a poster’s emphasis on imagery has
never readily lent itself to string-based textual descriptions. Moreover, all three images make
critical references to the ontologically complex “event” item, which is not an important
feature of the map described here.

A historical map

A team at Harvard Library led by Marc McGee shared the experience of describing a digitally
scanned map published in 1852, a representative resource from the Harvard Map Collection.”™ It
is shown as a thumbnail image in figure 18.

The map is city scale and shows natural features, man-made structures, names of landowners,

roads, and districts boundaries. It also includes an inset map of the town center of Concord,

a vignette of the Monument at the Old North Bridge,
WAR and indicates building features of the homes of some

coxcorn| famous Concord residents, including authors Ralph

¥ Waldo Emerson and Nathaniel Hawthorne. In addition,

it includes a note that White Pond and Walden Pond are

described from surveys made by Henry David Thoreau.

FIGURE 18. Map of the town of Concord, Middlesex County,
Mass.: Surveyed by authority of the town by H.F. Walling,
1852. View a larger image online. View the item in the
Passage Explorer or the Passage Wikibase Editing Ul.
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The fingerprint data, shown below, is designed to anticipate the terms that information

seekers who may not be familiar with the collection might issue as queries. In this example,

the resources mentioned in the fingerprint data have already been defined in Wikidata

and were imported into Passage, including Concord, Middlesex County, and Henry Francis
Walling.” These resources were linked with named relationships to the Wikibase entity that was
developed for the map. The analysis produced entity-relationship pairs for map (instance of),
H.F. Walling (cartographer), Concord, Mass. Middlesex County, and Massachusetts (depicts).

In e ect, the fingerprint data represents a human-readable but disambiguated overview of the
most important connections that are expressed more rigorously in the structured data. This
observation was also made in the case of Sein und Zeit.

Label: Map of Concord, Massachusetts, 1852, by H.F. Walling

Description: Map of the town of Concord, Mass. 1852—showing landowners and distinct
boundaries

Also known as: Map of the town of Concord, Middlesex County

The published title, Map of the town of Concord, Middlesex County, Mass, was omitted from the
fingerprint data because a string for a relatively obscure resource would likely be unfamiliar to
most information seekers. But it is encoded in a structured “title” statement, where it is available
for deeper knowledge discovery via SPARQL queries.

The Wikibase statements representing physical and technical metadata were patterned after
MARC cataloging practice. For example, geocoordinates and scale are important structured
data for maps. They are captured in typical MARC cataloging, and were expressed in Passage
using the “scale” and “coordinate location” properties imported from the Wikidata ontology. The
denominator of the scale “18400” was captured as a “quantity” datatype property, making it a
machine-processable data point to allow for searching or sorting on scale ranges. Coordinates,
expressed as latitude and longitude points, were recorded in a standard “geographic
coordinate” data type property, which structures the data for re-use with geographic
information systems applications. This data was used to generate the location of present-day
Concord on the Google map displayed on the corresponding Explorer page.

Also typical of MARC map cataloging is the inclusion of a bounding box representing the
greatest extent of the map west to east and north to south encoded as four geographic
coordinate locations (e.g., represented in a human readable format in MARC for this map as:
W 71°26’30"—W 71°14’36"/N 42°31'12"—N 42°24'03"). A bounding box has the advantage of
providing a more specific representation of the map, i.e., as an area instead of a point. Figure
19 shows a bounding box area of geographic coverage of the map using a Leaflet map plug-
in.”¢ This image is associated with a MARC record created at Harvard Library.

MAP ¥ 4
Map of the town of Concord, Middlesex County, Mass. : surveyed by authority of the town

Walling, Henry Francis, 1825-1888. / Boston : H.F. Walling
1852

Available at Harvard Map Collection MAP-LC (G3764.C72 1852 .W3 ) and other locations
VIEW ONLINE
Geographic coverage
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FIGURE 19. A map superimposed with a bounding box showing the location of Concord, Mass.,
accessible from a Harvard Library catalog record. View source online.
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The encoding of the bounding box in the Wikibase entity for the map was only partially
successful. As the Passage participants discovered, the “coordinate location” property defined
in the Wikidata ontology requires a “geographic coordinates” data type, which does not
provide for the encoding of bounding boxes. This issue was addressed when OCLC added the
“geographic shape” data type property to the Passage ontology and defined it as a permissible
type for the “geoshape” property. The “geoshape” property takes a Wikimedia Commons data
file as an object that details the geometry of the entity in the form of a geographic file, such as
the shape of the state of Massachusetts. But in the end, the “geoshape” property was not used
on this map description, as a geoshape for Concord, Mass., was not available as a Wikimedia
Commons file. Nevertheless, this example demonstrates one possibility for representing the
geographic extent of a map.

OCLC also added Wikidata properties that would allow for physical description of the original
object from which the digital object was derived, such as “height” and “width.” This was a
response to feedback obtained from the o ice hours discussions.

Content relationships were added using the Wikidata “depicts” property, which does not have
a clear correspondence in MARC. In the Passage studies, this property was used in all image
resources highlighted in this section. In MARC, the descriptor closest in meaning to “depicts” is
“subject.” But the two properties are applied in di erent circumstances, as the descriptions of
three other digital images summarized below reveal.

In the Concord map example, “depicts” is used in two contexts. In the first, the main map
depicts Concord and a segment of Middlesex County, as well as a dwelling owned by Emerson.
But the sheet containing the map also contains an inset image. Since the illustration is ancillary
to the main part of the map, an “image caption” qualifier was added to the “depicts” property
for the entity “Obelisk Monument (Concord, Massachusetts),” referenced here using the title of
the illustration. The inset map of “Concord Village” could similarly be described with a “depicts”
property pointing to an entity for the village of Concord more specifically (rather than the entire
town) and with an “image caption” property transcribing the inset title, “Concord Village.” These
relationships permit the expression of searchable captions for each image in a compound image
file, achieving a level of granularity that exceeds what can be expressed in MARC in a machine-
understandable encoding.

The Concord map illustrates another nuance that can be recorded as structured data in
Passage. An element commonly found on older maps and other types of materials is the
inclusion of a street address for the location of the bookseller, publisher, or printer of the
material (e.g., “No. 81 Washington Street Boston” on this map example). When establishing
or maintaining corporate entities, recording the street address and date would facilitate
historic geographic research by allowing for library material data to be sources for the
building of historic geographic information systems.

During the walkthrough session, OCLC recommended the addition of an entity for the publisher
(Henry Francis Walling), to which the “located at street address” property was added. In
addition, the address property was modified using the predefined “point in time” qualifier, which
enables a precise statement asserting that circa 1852, the address of Henry Francis Walling, the
publisher of the map, was “no. 81 Washington Street, Boston.” Thus, the complex connections
between the map and the publisher, location, and date are rendered as accurately as possible
even though the publisher and address no longer exist. These relations are captured for
browsing in the Passage Explorer page for Henry Francis Walling.”

Many of the content relationships discussed so far are illustrated in figure 20, which is patterned
after the schematic knowledge graph introduced in figure 8. Here, as in the previous image,

the entity for the item of interest is the map and is highlighted with a yellow background;

and the items that provide additional interpretive context for the map are shown with a white
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background, linked with arrows indicating property relationships. In both kinds of entities,
quoted text represents fingerprint data. The description is populated with references to
some already defined Wikibase items located at other nodes in the graph, including Henry
David Thoreau and Ralph Waldo Emerson. Others, such as Henry Francis Walling and Obelisk
Monument, were newly defined in this case.

“Map of Concord, Massachusetts, 1852 by H.F. Walling”

instance of: map

title: Map of the town of Concord, Middlesex County, Mass. (English)
cartographer: Henry Francis Walling

“civil engineer in Boston, ca. 1852”
instance of: person

surveyor: Henry David Thoreau &———> instance of: person death date: 1888
scale: 18,400 occupation: philosopher, poet
coordinate location: death date: 1862
42°27'37"N, 71°20'58"W |
depicts: dwelling owned by: Ralph Waldo Emerson instance of: monument
depicts: Obelisk Monument production date: 1837
location: Concord, Massachusetts

FIGURE 20. Relationships among Wikibase items for a historical map of Concord, Massachusetts.
View the Passage Wikibase Editing Ul.

To capture other relevant real-world relationships represented in the map, the Passage team
modified the ontology imported from Wikidata. For example, Thoreau, the surveyor of two
ponds on the map, was initially connected to the description by the “contributor” property, as
“surveyor” was not defined as a property. Maps, especially older materials, often have multiple,
specialty roles of contribution that are of research interest including: cartographer, surveyor,
engraver, bookseller, etc. Having the option to be more specific than “contributor” for the roles
of surveyor, engraver, etc., was desired. OCLC'’s engineers were able to add “surveyor” and
“engraver” as properties to the Passage ontology, allowing for a more precise description of
Thoreau’s contribution to the map.

The map also presented the first of many opportunities to discuss date relationships during the
Passage o ice hours. Since the publication date was printed on the map (1852), the relationship
could be captured using the property “earliest known publication date” defined in the Wikidata
ontology. But other “date” properties were also considered:

* “Inception date” describes the date that an object was brought into existence through an
unspecified process, a property that would have been appropriate if the origin of the map
had been unknown.

* “Production date” was added to the Passage ontology from Wikidata after the walkthrough
of this use case. “Production date,” defined as “year or date of production of a creative
work, if di erent from the publication date,” is more appropriate for creative works than
“inception date” because the mode of creation is almost always known.

« “Date of situation” is a concept in map cataloging that represents the date of the
content, or the date that the map data represents. This concept, represented by the “date
depicted” property in Wikidata, was imported into Passage.

» “Point in time (date)” is defined in the Wikidata ontology as a qualifier on the “depicts”
property. This encoding would establish a temporal range during which the “depicts”
property is applicable.

These properties show some of the detail that can be captured by metadata librarians working
with the Wikibase editing interface—in a process that is, of course, open-ended. For the map,
the representation of the date was guided by MARC precedent, but the pilot participants who
described the other image objects discussed below made di erent choices. For example, the
entity for Maria Josepha illustrates the use of the “point in time” qualifiers, and the entities for
archives include statements with the “inception date” property.
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In summary, the Passage entity for a 19th-century map of Concord, Massachusetts, preserves
nearly all the structured data in a MARC record. The Passage editing workflow also enables

the open-ended addition of many other details and relationships, such as features visually
represented on the map, that would be di icult or impossible to express be expressed in MARC,
except as free text.

Photographs, a postcard, and a poster

The exploration of visual resources was continued in Passage o ice hour discussions led by
librarians at the University of Minnesota, the National Library of Medicine, and Temple University.
Like the map, descriptions of these resources focus on the physical object. If the object was
digitized, it was associated with the online resource through the “digital representation”
property defined in the Wikidata ontology.

R & e or Ao Ve ¥ W The Passage team from the University of Minnesota Library
Tuesday, July 27 .
LAKESIDE BALLROOM explored issues related to posters and events. Kalan Knudson
GLENWOOD, MINN. Davis and her colleagues selected two posters from materials

included in Minnesota Reflections,’ a database of digitized
original materials shared by cultural heritage organizations
across the state. The example selected for discussion here is a
poster for an Everly Brothers concert at the Lakeside Ballroom
in Glenwood, Minnesota, in 1965. A thumbnail image of the
poster for the Everly Brothers event is shown in figure 21. The

i caption has links to the full-sized image in the collection, and
EVE RLY the relevant Passage descriptions.
FIGURE 21. A digitized image of a poster for an Everly Brothers
concert in Glenwood, Minnesota, in 1965. Image source: Minnesota

Reflections. View a larger image online. View the item in the
WARNER BROTHERS RECORDING STARS Passage Explorer or Passage Wikibase Editing Ul.

Karen Detling and her colleagues at the National Library of Medicine (NLM) contributed a
description of a historic postcard. The postcard belongs to an archive managed by NLM'’s
History of Medicine division, the Zwerdling Postcard Collection,” which contains over 2,588
postcards depicting nurses and nursing. The postcards span the decades from the 1890s to the
2010s, with many of the items dating to the golden age of the postcard, approximately 1907

to 1920. NLM is digitizing a selection of the cards for an online exhibition, including the one
discussed here.

The postcard, reproduced as the digital image shown in
figure 22, is a photograph of Princess Maria Josepha of
Saxony. After she married Archduke Otto Franz of Austria,
her title changed to Archduchess of Austria. Her brother-
in-law was Franz Ferdinand, the Archduke of Austria,
whose assassination in Sarajevo, Serbia, in July 1914 was
one of the triggering events that started World War |I.
Maria Josepha worked as a nurse in World | and is shown
in her uniform.

FIGURE 22. Postcard showing Princess Maria Josepha of
Saxony in a nursing uniform. Image source: U.S. National
Library of Medicine Digital Collections, Erzherxogin Maria
Josefa. View a larger image online. View the item in Passage
Explorer or the Passage Wikibase Editing Ul.
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The Temple University Libraries team headed
by Holly Tomren created descriptions in
Passage for two photographs represented in
their digital collections: “Reverend Dr. Martin
Luther King Jr. and Cecil B. Moore attend a
protest rally at Girard College,”®° shown in
figure 23; and “Gay Student Movement Group”
at Temple University shown in figure 26.

FIGURE 23. A digital image of a photograph
taken at a protest rally at Girard College;
Philadelphia, Pennsylvania, July 1965. Image
source: Temple Digital Collections. View a larger
image online. View the item in Passage Explorer
or the Passage Wikibase Editing Ul.

Fingerprint data for the entities representing three of the images is shown below and is
populated with labels that might be entered as search queries in an application such as

the Wikibase editing interface or the Passage Explorer. As in the case of the map, the pilot
participants agreed that labels and descriptions should mention people, places, and events
relevant to the interpretation of the image, providing readers an overview of the details encoded
in the structured statements. Some are notable and were already defined in Wikidata, including
the Everly Brothers, Maria Josepha, Dr. Martin Luther King Jr., Philadelphia, Girard College, and
Minnesota. But others were not defined, such as the Lakeside Ballroom; Glenwood, Minnesota;
and the protest rally at Girard College. Entities for these items were created during the process
of describing the images.

Label: Everly Brothers performance poster, Lakeside Ballroom, Glenwood, Minn., July 27, 1965
Description: Everly Brothers performance poster, appearing with Burch Ray and the Walkers at the
Lakeside Ballroom, Glenwood, Minn., July 27, 1965

Also known as: In person, the Everly Brothers

Label: Postcard of Maria Josepha

Description: Postcard of Maria Josepha in her nursing uniform during World War |

Also known as: Postkarte von Erzherzogin Maria Josefa; Postcard of Archduchess Maria Josepha;
Postcard of Princess Maria Josepha; Postkarte von Prinzessin Maria Josef

Label: Reverend Dr. Martin Luther King Jr. and Cecil B. Moore attend a protest rally at Girard College
Description: Photograph of Reverend Dr. Martin Luther King Jr. and Cecil B. Moore attending a protest
rally at Girard College, Philadelphia, Pennsylvania, 1965

These cases revealed that names entered as fingerprint data are potentially di icult to
disambiguate or reconcile by human readers. The problem persists even if Wikibase items

have been defined, because some people or places have similar names. For example, there

are five historic figures named Maria Josepha of Saxony, who may be referred to by the name
“Maria Josefa” or other spelling variants, according to the Wikipedia disambiguation page.®
The item of interest in the NLM use case was the Maria Josepha who served as a nurse during
World War I. This problem implies that fingerprint data may be of limited utility because it is not
granular enough. When a query such as “Einstein” is submitted as a search term, the fingerprint
descriptions returned as results are e ective in distinguishing Albert Einstein the German-born
physicist from Harry Einstein the American comedian. But when multiple Wikibase items have
similar characteristics, users must do more work to distinguish among them.

After the fingerprint data was completed, attention turned to the creation of statements for
each of the three objects. The creation of structured data turned out to be both easier and
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more challenging than current practice. The University of Minnesota team reported that this
task forces metadata specialists to think about the item of interest and its named relationships
to other items. It is easier in Passage because the editing interface empowers the declaration
of items in a process that is much more lightweight and democratic than NACO registration
or other established conventions for library authority control. But the intellectual task is more
di icult because the human editor must decide how much e ort is worth investing and when
it makes sense to stop. In the process, Wikibase entities were established for secondary items
associated with all three items of interest:

« For the poster: The Lakeside Ballroom; The Everly Brothers concert; Glenwood,
Minnesota®?

» For the postcard: nurse, Michael Zwerdling, and Postcards of Nursing®?

« For the photograph of the civil rights demonstration: The Civil Rights demonstration at
Girard College, August 3, 1965; the Charles L. Blockson Afro-American Collection; John W.
Mosley Photographs; John W. Mosley?®*

These new entities accomplished important goals related to creating machine-understandable
data about the content of the resource.

Establishing a reference with uniquely identifying data

The entity for Princess Maria Josepha of Saxony establishes the correct reference and is
connected to the postcard by the “depicts” property. In the image, Maria Josepha is wearing
her nursing uniform, highlighting her work as a nurse during World War I. The initial proposal
was that the “nurse” role belonged to the entity for Maria Josepha, as the object of the property
“occupation.” But the NLM team argued that this solution did not give enough historical context
for interpreting the item of interest, i.e., the postcard. This need was addressed by adding a
qualifier on the “depicts” role in the postcard entity, shown in figure 24. In the diagram, the
additional qualifications are shown in the box with the dotted outline.

Together, the expanded definition of “depicts” with the object “Princess Maria Josepha of
Saxony” produces a statement that can be paraphrased as “The postcard depicts Princess Maria
Josepha of Saxony in the role of a nurse, circa 1914-1918.” But this role was temporary, and in her
longer-lasting career she performed multiple roles as a member of a royal family.

instance of: postcard
depicts: person . » Princess Maria Josepha of Saxony

depicts: e portrait I
significantevent: 9 | ———— = 3o °--

object hasrole: ~ e————— nurse
earliest date 1914 !
latest date: 1918 :
sourcing circumstances: circa

I
|
|
»  World War | |
:
|

FIGURE 24. Wikibase entities for content relationships in the postcard. View the Passage Wikibase
Editing Ul.

Defining and naming events

The Passage help portal gives clear instruction on the treatment and description of named
events.®® The descriptions of some events, such as World War 1,26 were inherited from Wikidata,
which may also be associated with established headings defined in the library community. Thus,
as figure 24 shows, World War | can be entered as the predicate of a statement in the postcard
entity using the Wikidata “significant event” property. In MARC, events are mentioned in the
relatively new X47 series of tags, the historical use of the 650, and/or X11 series of tags for
events, meetings, and meeting names.
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In 2016, OCLC presented a discussion paper® to the MARC Advisory Committee that raised
issues relevant to the design of FAST, which requires subjects to be separated into distinct
facets, including events. This discussion paper addressed the coding of named events in the
MARC 21 authority and bibliographic formats. One outcome was a new series of X47 fields in the
MARC authority and bibliographic formats denoting named events. For example, the MARC field
647 identifies a named event used in a subject capacity expressed as a FAST heading. These
fields are not currently approved for use in NACO authority records.

However, events whose headings have not been previously established, such as the Everly
Brothers concert at the Lakeside Ballroom on 27 July 1965, or the civil rights demonstration

at Girard College on 3 August 1965, are not well represented in traditional library cataloging
practice or in MARC as structured data. Fortunately, the process is straightforward in the
Wikibase editing interface. An “event” item is defined, and the Wikibase entity is populated,
first with fingerprint labels and descriptions, and subsequently with structured statements that
identify the date, time, and location of the event. Subjects can also be included, such as the
headings listed in the description of the demonstration: school integration, African-American
civil rights movement, and civil and political rights. Once defined, the event items simplify the
descriptions of the photograph and poster. Now it is possible to say that the images “depict” an
event, in addition to key participants, such as the Everly Brothers, Dr. Martin Luther King, and
Cecil B. Moore. This relationship is illustrated in figure 25 below.

Building a context for interpretation

The items defined for the poster connect nationally known people and musical groups such as
the Everly Brothers with relatively obscure places such as the Lakeside Ballroom and support
serendipitous discovery. The same can be said about the other two images. Thus, every item
relevant to the descriptions of the three images can be defined in Passage, and the only free
text associated with these descriptions appears in the fingerprint data. The rest is structured,
machine-understandable, and available for knowledge discovery by SPARQL queries like
those that produced the timeline for the translations of Sein und Zeit described in the section
on “Works, translations, and Chinese-language descriptions” on page 28 of this report. The
same points can be also made about the description of a performance of ecclesiastical music,
described below, which has more detail about the modeling of events.

These results imply that much of the text that appears in currently produced library metadata
can be encoded in Passage as structured data. But the task of creating graph-organized data
for image objects was sometimes disorienting or counterintuitive to the pilot participants. For
example, the descriptions of photographs accessible from Temple’s digital library included a
variety of subject headings. In Passage, however, some of those subject headings were not
applied to the description of the photograph itself, but to the people, places, or events depicted
in the photograph. In some cases, the original subject could be three or four “skips” away

from the entity for the photograph. For example, the image of the protest rally does not depict
Philadelphia directly, but it depicts an event that took place at Girard College, which is located
in Philadelphia. Thus, the Temple photograph also needed a “subject” relationship to other
Wikibase entities to convey the context of the civil rights movement, desegregation of schools,
and a direct connection with Philadelphia.

Some of the key relationships in this example are illustrated schematically in figure 25. Here, as
in previous knowledge graph excerpts, the entity for the item of interest is in the yellow box and
the related items are shown in white boxes. Fingerprint text is enclosed in quotes, and all other
text represents items or properties that are linked through named relationships to Wikibase
entities. The image suggests that most of the interpretive context for this image is encoded in
the “depicts” statements, which have the e ect of pushing critical details several nodes in the
graph beyond the item of interest. Figure 25 also shows that, in contrast to the map description
covered previously, the “depicts” statements do not replace but rather complement the
“subject” statements inherited from the existing metadata record for this image.
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instance of: photograph
photographer: John W. Mosley “photojournalist who extensively documented the everyday

production date: 3 August 1965 Activities of the African-American community in Philadelphia,

digital representation: digital.temple.edu Pennsylvania”

depicts: event occupation: photographer
depicts: Martin Luther King, Jr. N

depicts: Cecil B. Moore ’\ “Civil Rights demonstration at Girard College, August 3, 1965”
] instance of: demonstration -
- location: Girard College e— | mstance.of. sc_hool .

“American lawyer” “American clergyman, subject: desegregation located in: Philadelphia
instance of: person activist, and leader in subject: civil and political rights

ﬂ.‘e American C'V'lﬂ sponsored by: National Association for the Advancement of

Rights Movement Colored People

birth name: Michael

King (English)

FIGURE 25. Wikibase entities for a photograph depicting an event. View the Passage Wikidata
Editing Ul.

It is clear that the photo of the civil rights demonstration reveals issues about context-building
for items in a collection that were not fully resolved by the use of the “depicts” or “subject”
properties. The experience raises questions about whether the issues can be addressed in
structured data at all. For example, the second photograph discussed by Temple team—figure
26—showed a group of members of a Gay Movement student group at Temple University in
1974.88 Because there was insu icient information to create separate entities for every named
and unnamed student in the |mage or the student groups to which they belonged, the Passage

s item entity for this photograph lists only “Temple
University” and “activist group” as objects of the
“depicts” property, failing to capture the LGBTQ
context. The meaning was conveyed instead as
free text in the fingerprint data, which contained
the description “Photograph of students from Gay
Movement at Temple University running a kissing
booth on Valentine’s Day.”

FIGURE 26. A digital image of a gay student group
at Temple University in 1974. Image source: Temple
Digital Collections. View a larger image online.

The NLM group also reported a need to add textual annotations for images in the postcard
collection, which are provided in the 520 field in a MARC record.® For example, one postcard
in the NLM collection has the title “Ces anges des champs de bataille,” which would provide no
clue as to the exact nature of the image. The 520 field o ers a wealth of information, not only
about the image but its context:

This is a hand-tinted French real photo studio postcard. It depicts a French nun, who
is also a nurse, leaving a military hospital. She is dressed in a long gray dress, tied
at the waist, with a large white collar, and long gray veil. She carries her belongings
tied up in a cloth in her right hand. Her left hand holds a handkerchief and she
looks sadly downward. A French soldier in blue and red uniform, is saluting her. The
postcard refers to the fact that at the start of World War | military authorities believed
it inappropriate for religious nursing orders to serve at military field hospitals.®°

The description of creative works in the Passage pilot focused on the creation of structured
statements that capture persistent and verifiable facts about a resource and links to related
resources, as well as the labels that facilitate discovery of this data through a keyword search.
But a full description may also have narrative or expository text about the resource, which
establishes context, identifies content, and engages in commentary. How should such text be
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Statements were also created to cover the temporal and spatial aspects of the event. In both
cases, property qualifiers defined in the Wikidata ontology were used to make the values of
these properties more explicit; they were also used in the map and postcard descriptions
discussed earlier. Thus, the Consecration of Florence Cathedral had an inception of 25 March
1436, which is an instance of the Feast of the Annunciation (this date chosen due to the
dedication of the Cathedral to the Virgin Mary). Likewise, the event took place at the location
of Florence Cathedral. The event commemorates both Brunelleschi’s dome (an entity brought
in from Wikidata via the Passage Retriever utility) and Florence Cathedral (which was already
defined in Passage).

Turning to the musical work, the Harvard team noted that although there was no Passage
item for Nuper rosarum flores, a brief entity for the work could be imported into Passage
from Wikidata via the Retriever. The editing process added such essential information as
the statements concerning the work itself (composer, title, language, genres, and subjects)
as well as event-related information concerning the first performance of this work. The
OCLC Passage team brought in the properties “date of first performance” and “location of
first performance” from Wikidata upon request from a Passage participant. The entity also
includes statements that:

 link to the Wikimedia Commons image shown in figure 28

 link the musical work to the initial event, using the Wikidata property “commemorates” to
assert the “has part” relationship between Nuper rosarum flores and the Gregorian chant,
Terribilis est locus iste, which necessitated the creation of a new Passage item

 link Nuper rosarum flores with corresponding authoritative metadata sources
defined elsewhere, including those for the original Wikidata entity, the LCCN, and
the VIAF identifier®®

Figure 29 illustrates some important content relationships between the two items of interest
just discussed. The outcome is the most densely populated knowledge graph developed in

the Passage use cases discussed in this report. This result is perhaps a consequence of the
scholarship in history and musicology that has established a set of verifiable facts about the
two items shown in yellow boxes in the figure—the motet and the consecration—as well as an
especially detailed ontology of events and musical genres available from Wikidata, which could
also be easily extended with the terms required for this example.

“Nuper rosarum flores (Latin)”
instance of: motet o—t‘ “Choral musical composition”
language: Latin

date of first performance: “1436”
composer: Guillaume Dufay
has part: Terribilis est locus iste e—|

commemorates: —|—’( instance of: Gregorian chant ‘

“Consecration of Florence Cathedral” I
!nstance of: i '_" consecration ceremony H event ‘
instance of: dedication

inception: “25 March 1436”
location: Florence Cathedral “Santa Maria del Fiore (Cathedral : Florence, Italy)”

commemorates: Brunelleschi’s dome ? architect: Filippo Brunelleschi

| “Dome of Florence Cathedral”
part of:

“Netherlandish Renaissance composer”
instance of: person

FIGURE 29. Relationships between Nuper rosarum flores (view the Passage Wikibase Editing Ul)
and the Consecration of Florence Cathedral (view the Passage Wikibase Editing Ul) expressed as
Wikibase item entities.
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In fact, the figure under-represents the true set of connections because it shows only one-way
relationships. As shown, Nuper rosarum flores commemorates the consecration of the Florence
cathedral, but the inverse relationship is also true: the consecration is commemorated by the
motet.®® As in the study of Sein und Zeit, the inverse relationship can be automatically generated
via a SPARQL query in the Passage dataset and revealed in the Passage Explorer, as shown in
figure 30.

Project Passage

Search for items in project passage

Consecration of Florence Cathedral

About A Significant event of A

Elorence Cathedral

Consecration of Florence cathedral, 25 March 1436, on the occasion of the completion of ——

the dome built under the instructions of Filippo Brunelleschi
Brunelleschi's dome

Also known as: Dedication of dome (Florence Cathedral) | Dedication of Florence dome of Florence cathedral

Cathedral | Consecration of dome (Florence Cathedral)

Commemorated by ~
Statements )

Nuper rosarum flores
Instance of motet composed by Guillaume Dufay for the 25 March 1436 consecration of the Florence cathedral,

n yakion on the occasion of the completion of the dome built under the instructions of Filippo Brunelleschi

dedication
Inception
25 March 1436

instance of: Feast of the Annunciation

Location
Florence Cathedral
location: Florence

FIGURE 30. Passage Explorer view of the Consecration of Florence Cathedral, showing the
computed “Commemorated by” relationship to Nuper rosarum flores.

The use case also reinforced the conclusion that catalogers should expect concepts in Passage
and Wikidata to be organized di erently than their counterparts in Library of Congress Subject
Headings (LCSH) and the Library of Congress Genre/Form Terms, or LCGFT. For example, the
broad musical terms, “choral music,” “religious music,” “vocal music,” and “Renaissance music”
were imported from Wikidata and are members of the “genre” class. The more specific term,
“motet,” however, is considered to be both an “instance” of “musical form” and a member of
the ontological class “musical composition.” By contrast, “motets” and “musical compositions”
(the latter as a variant access point for “music”) are considered to be form/genre headings in
LCGFT.1°° The heading “motets” is also considered to be a subject heading denoting a broad
musical form in LCSH. It is because of the placement of “motet” within the Passage/Wikidata
music ontology that Nuper rosarum flores was asserted to be an “instance of” a motet. Asserting
that it was a member of the “genre” motet would have been a constraint violation. This drove
home the additional point that it is always important to ensure that one’s assertions are
ontologically accurate by carefully examining the Passage item for the desired term or concept.

To summarize in table 4, the description was built on the following entities imported from
Wikidata and edited when necessary:
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TABLE 4. Entities imported from Wikidata

Named works of music Nuper rosarum flores

Cantus firmus, Choral music, Introit, Motet, Religious

Music ontology music, Renaissance music, Vocal music

Named works of architecture Brunelleschi’s dome
Event ontology Consecration, Dedication
Named events Feast of the Annunciation

In addition, new entities were created for the event named Consecration of Florence Cathedral
and the Gregorian Chant titled Terribilis est locus iste. Finally, the properties “date of first
performance” and “location of first performance” were imported from Wikidata by OCLC sta .
These items and properties create a network of relationships that can far exceed the detail
currently represented in the corresponding MARC-based library authority files.

For example, the Library of Congress subject authority record for “motet” (sh 85087515)
positions the term in a knowledge organization scheme that shows a relatedness to sacred
vocal music (550 field, “Part songs, Sacred”). But the relationships are static, defined in the
“broader” and “narrower” terms of a thesaurus. In contrast, relationships in the Wikibase entities
are dynamic, encoded as named relationships that link directly to the items for motet, religious
music, and related concepts defined in the Wikidata ontology and extended in Passage.

Authority records also lack machine-understandable detail associating the musical work with the
15th-century consecration event in Florence or with the topics mentioned in the accompanying
lyrics, such as Brunelleschi’s dome, Florence Cathedral, the Virgin Mary, and Pope Eugene

IV. This sort of information might appear as text in a notes field, but such text often becomes
scattered or lost. In contrast, the Wikibase entities defined in Passage for Nuper rosarum flores
and the Consecration of Florence Cathedral act as collection points that make the relationships
persistent and discoverable through keyword searching or SPARQL queries.

These relationships illustrate what can be added to a library resource description in the Wikibase
editing interface by a cataloger with domain expertise. But even in the scope of current
practice, the data can be improved with more explicit detail about creators, creative works, and
the relationships among them. For example, the string “Dufay, Guillaume,id 1397-1474.1t Terribilis
est locus iste” is listed as an alternate name in the Library of Congress name authority record

(no 98013583). But it does not contain the relationship with Nuper rosarum flores captured in
the Passage description—namely, that Dufay is the composer of the motet into which he had
incorporated a pre-existing Gregorian chant. Although the authority record identifies a “creator”
relationship between Dufay and the two musical works as a by-product of the personal-name

di erentiation process, the association is only implied in the 100 field of the MARC 21 Format for
Authority Data standard for personal names.°! But in the Passage description, Dufay is explicitly
related to Nuper rosaurm flores with the “composer” property.
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SUMMARY OF USE CASES AND FIRST IMPRESSIONS

These use cases show that some were clearly successful and conducted with relative ease, an
a irmation that the task of creating structured data and putting it to use makes sense in the
library resource-description workflow and can be executed. But other studies were challenging
and sometimes frustrating, a signal that the editing environment for creating structured data is
still immature, or that the rationale for creating structured data is not always compelling. These
issues can be explored in follow-up research.

One observation that is true of every use case is that all were motivated by the need to
describe an especially compelling “thing,” or item of interest, and establish its ground truth.
But, once engaged, the participants realized that the task is open ended. As one Passage
participant said, the framework implemented by the Wikibase platform is “protean,” and one of
the most vexing questions raised in the pilot was knowing when to stop the act of description.
One consequence is that the library-community source might bear little resemblance to

the Passage output, as the case of Nuper rosarum flores showed. Thus, the line between
librarianship and scholarship is blurred, a realization that has significant consequences for
library resource-description workflows.

Lessons Learned and Reflections

HOW PASSAGE DIFFERS FROM OTHER LINKED DATA PROJECTS IN THE
LIBRARY COMMUNITY

Project Passage allowed editors to gain valuable insight into how to build the relationships

that form the connections in structured, machine-understandable semantic data and obtain
instant feedback about their work in a discovery interface. It provided a much-needed sandbox
for metadata specialists to experiment freely and share their experiences with one other. This
collaboration was beneficial both to the pilot participants and to OCLC sta . The pilot can be
judged a success if the results inform community discussion, identify requirements, and set
directions for appropriate standards and best practices, as well as products and services by
OCLC and other service providers in the library sector.

Table 5 lists responses to OCLC’s prompt for reflections on how the experience with
Passage di ered from other library linked data projects. The quotations identify the largely
positive reactions to the technical characteristics of the sandbox, as well as to the modes of
engagement featured in the pilot.
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Di erence

TABLE 5. Participants’ comments about how Passage compared to other library linked data projects.

Sample quotes

Maturity

Openness

Simplicity

Built-in support
for multilingual
description

Opportunity for
feedback

User-driven
development

Connection to library
patrons

Focus on new
description

Pilot design

“The Passage editor is further along than many linked data editors.”
“Non-buggy, easy to use software”
“All components were in place on the back and front end.”

“Linked data was once reserved for the ‘have’ libraries and scoped
at the institution level. Now we have the beginnings of something
new. We can see and share the fruit.”

“Very easy to connect theory and practice”

“Usability, editor/interface better than any other project”
“Style of editor so di erent, but intuitive”

“The use of qualifiers hides some of the complexity for users.”

“This one focused on multilingual data entry . . ”

“With the built-in SPARQL endpoint and query builder, it was easier
to test consequences of ontology and data entry choices.”

“Direct access to OCLC technologists”
“Rapid, iterative software development”

“The Explorer o ered many of us a first taste of an actual public
interface for a system based on native linked data.”

“Not primarily focused on automated conversion or reconciliation
pipelines.”
“Focus on entities and non-linguistic data.”

“Hands-on experience, homework assignments and o ice hours,

community collaboration”

The shorter list of what did not work so well, as compiled by Pace and Tomren,'°? is largely a
consequence of the design of Passage as an open-ended exploration. For example, the ontology
isn’t rich enough, and the Explorer and Retriever applications need more functionality. Another
issue is that the pilot ended before the librarians whose work is most deeply a ected by the
transition from records to knowledge graphs had enough time to think about the implications of
this change. But the end date also provided an opportunity for assessment.

Passage was unique because it created an environment for practitioners to experience their
first deep encounter with linked data concepts in their current jobs, enabling them to make
head-to-head comparisons between current and new standards of practice. The use cases
abound with examples of the fine-grained analysis that was produced in every resource
description that was undertaken.
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But even looking beyond the property or statement in an individual Wikibase entity, the pilot
participants were able to map current practices to the new paradigm, preserving some of the
most important values of librarianship. For example, Fernsebner Eslao, et al., argued that the
robust solution in the Wikibase platform for establishing provenance, authority, and trust at

the level of the individual statement is technologically more sophisticated than corresponding
library-community solutions.'°® This solution is available to librarians who are not engineers,

but accomplishes a fundamental technical goal in the linked data environment: declaring the
existence of an item as a linked data real-world object about which facts can be assembled and
associated with a globally unique URI. Additional items and properties can also be declared in
the moment, for a wide range of resource types, in a multitude of human languages and writing
systems. The descriptions can link to library-community datasets, as well as to vocabularies and
ontologies maintained elsewhere.

SEVEN LESSONS LEARNED

As a research study, the Passage experience provides an initial reality-check, both on the
promises of linked data in the library cataloging workflow, and on the gaps that must be
addressed before machine-understandable semantic data can be fully adopted as a production
goal. The most important lessons learned are listed below. These are quick impressions, gleaned
from the immediate experience of conducting the use cases.

Lesson 1: The building blocks of a Wikibase item entity can be
translated into a straightforward procedure for creating structured
data with a precision that exceeds the expressive power of current
library standards. But can this data be used to build the context
required to discover and interpret a resource?

Although the Wikibase editing environment was intuitive and easy to use, the pilot participants
concluded that it is not ready to serve as a turnkey solution for the metadata creation workflow.

The essential task is to identify an item of interest—such as a person, organization, place, event,
creative work—and to make factual statements about it. Each of the use cases started here, but
a description of the thing of interest often demands the definition of related things. And even

a simple description also demanded enhancements to the ontology. Thus, the linear task of
assembling statements turned out to be complex because the concept space in a knowledge
graph under construction is both multidimensional and full of gaps.

This is an issue of maturity, both of the ontology and the instance data that expresses it. But
the impact was uneven in the Passage use cases. For example, gaps could be addressed
easily in the description of Nuper rosarum flores and the event that inspired it because the
Wikidata ontology was already richly populated with relevant concepts in musicology and
types of events. But archives and special collections presented greater challenges because it
was not obvious what should be expressed as structured data and how this information could
be used in a discovery interface to build an interpretation that is superior to the products of
existing practice.

This outcome points to gaps in models of library special collections and the functionality of
applications such as the Passage Explorer for some classes of resources. The outcome also
suggests that human-readable narrative or expository text will continue to serve a useful
function even after linked data has been adopted. Expert communities will need to determine
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where to redraw the line between structured data and text, now that a software solution such
as the Wikibase platform makes it easier to create structured data than is possible with current
standards and tools.

In addition to structured data, the editing workflow also requires the creation of fingerprint data,
the labels and textual descriptions designed to match a user’s query in a keyword search and
serve as a human-readable summary at the top of a Wikibase entity. The need for fingerprint
data required little justification, and its creation was often straightforward, but the use cases
also raised many questions and concerns.

For example, the case of Sein und Zeit and its translations revealed the need to be clear about
the language of display and how it is created. For structured data, the language of display

is generated from a table when the user changes a browser setting. This request transforms
the English property “author” to the German property “Schriftsteller,” for example, and makes
concomitant changes to the writing system if the requested language is expressed in a non-
roman script. But the fingerprint data contains only string literals that are hand-coded by
editors who are fluent in the selected language of display, as highlighted in the case of Sun
Yat-sen. Fingerprint data usually matches the language of display, but it does not have a
formally assigned language tag. To manage potential confusion, the Passage studies explored
conventions for the selective and disciplined use of mixed-language labels.

Additional conventions were developed to manage the description of image resources that
had no pre-defined labels, such as a poster or an unpublished photograph in a collection. To
compensate, the pilot studies experimented with fingerprint data containing lists of Wikibase
items, or linked data real-world objects, that were important for understanding the context

of the object. But a fingerprint label is not guaranteed to be reconciled, disambiguated, or
associated with a persistent URI. As a result, this convention generated an additional obligation
to create Wikibase entities for many relatively obscure people, places, things, or events, such
as the civil rights protest rally at Girard College depicted in the Temple University photograph.
This obligation initiated some of the non-linear workflows described above. The use cases also
showed that detailed fingerprint descriptions were sometimes created because there was no
other place to put expository or narrative text in a Wikibase entity.

Taken together, the task of creating fingerprint data, like the task of creating structured data,
could either be easy or di icult. How much work is required to verify that a fingerprint is
uniquely associated with a resource in a production environment featuring datasets that are
orders of magnitude larger than Passage or Wikidata, as well as multiple peer applications? Is
fingerprint data that conforms to the conventions that evolved during the course of the Passage
pilot optimized for search and retrieval? In the worst cases, the participants noticed that
retrieval was e ective only if the searcher succeeded in second-guessing the cataloger’s input.
Nevertheless, the creation of natural-language labels that are designed to match the language
of a user’s queries represents an important entry point into the dataset created by the Wikibase
editing workflow. The problems identified by the pilot participants are identified as issues for
future discussion.

Lesson 2: User-driven ontology design enabled by the Wikibase
platform is a good thing. But how should it be managed for long-
term sustainability?

The Passage pilot showed that a workflow centered on the creation of verifiable facts about
an item of interest can produce exquisite detail. Credit for this result is due in large part to the
Wikidata ontology, which is already rich enough to support innovation but is also designed to be
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extensible with community input. New Wikibase items and properties could be easily inserted
into the ontology that Passage inherited from Wikidata to define nuances that addressed
immediate needs. For example, maps, posters, and photographs led to new “date” subtypes
such as “inception” and “production,” as the pilot participants grappled with how to say that
objects can come into being through channels that do not involve formal publication. Likewise,
the musical work use case prompted the addition of event-related properties such as “date of
first performance” and “location of first performance” as well as the addition of musical forms
such as “motet.”

The pilot participants also saw benefits in incorporating contributions from outside the

library domain as properties and terminologies expand and change over time. For example,
vocabularies used in social media are culturally current and apt to change more quickly than
those used in bibliographic description. Incorporating new vocabulary and ensuring that

it is widely understood are important goals for both the application of new terms and the
specification of guidelines for how others use them. In addition, some practices in traditional
authority work might be imported into the ontology, such as “use for” references, scope notes,
“follows,” “supersedes,” and “superseded by.” The application of these concepts builds a revision
history that is useful for understanding the context for a term and how its meaning has changed.

Nevertheless, the pilot produced many hints that management of the ontology will be a major
concern after the Passage experiment has matured. For example, some form of continuous
maintenance is required to ensure that community-supplied terms do not clash. More
significantly, the Wikidata ontology needs a model of creative works that addresses the library
community’s use cases. The Passage pilot restricted the scope of creative work to assertions
that could be made about the earliest known realization of the creative impulse. But the larger
issue of how to represent detail in hierarchical or tiered models of creative works such as
FRBR,°4 RDA,°® or the Library Reference Model°® remains unaddressed. Finally, the use case
on archives reported that the Wikidata and the library-community vocabularies all exhibit
mixed results in their sensitivity to equity, diversity, and inclusion issues and could benefit
from remediation.

In the end, the participants acknowledged the benefits of a democratically governed
vocabulary while also voicing reservations about it. Democratic governance could generate
conflicting proposals and multiple overlapping, but still incomplete, ontologies that would
not be sustainable. Or such a model might require even more rules than the current resource-
description environment has. To avoid these problems, ontologies and terminologies would
perhaps need to be managed through a governance structure similar to the oversight of
MARC by the MARC Advisory Committee and the PCC. If so, the library community would
adopt practices similar to those that govern the creation of content in the Wikimedia
ecosystem, where anyone can create a Wikipedia article or a Wikidata item, but only a

small group is permitted to curate the most important features of the ontology. And those
who contribute content to Wikimedia applications must learn how to bridge the cultural

di erences between ontology management in the library community and a more open model
of ontology management.

Lesson 3: The Wikibase platform, supplemented with OCLC'’s
enhancements and stand-alone utilities, represents a step forward in
enabling librarians to obtain feedback as they work.

The Passage experience demonstrated that the discovery layer provided by the Explorer
interface is crucial to the workflow for creating and editing entities and their relationships.
With this, too, catalogers could gauge the impact of their work on the user experience as they
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worked. And the Explorer display could also o er hints that the act of description was nearing
closure if it could be judged fit for purpose. For example, the Explorer view of the Sein und Zeit
example showed the list of translations of the original German edition, which was mined from
the Passage dataset and did not have to be added by catalogers at all.

Lesson 4: Robust tools are required for local data management.

The creation of MARC records and other textual descriptions that conform to library-community
standards is a “what you see is what you get” experience: catalogers can see the total output

of their e ort, expressed in a compact and easily understood template. In contrast, linked data
is always a mediated experience because it must be generated, mapped, sampled, or queried.
As a result, practitioners may have di iculty seeing what an entity for a given item of interest
contains and where the e ort of one editor is distinguished from that of other contributors.
Editors may not be able to view the nuances that they have just added, or they may discover a
statement that they did not create. And if they wish to consume the data at a later step in the
metadata-creation workflow, what do they request if a clearly demarcated database record is no
longer an option?

This issue shows up in the missing translated-to and translated-from links in the Sein und

Zeit use case. Fortunately, that problem was remediated with a SPARQL query issued by the
Explorer across the entire Passage corpus. In fact, the SPARQL query interface and associated
visualization tools may provide a useful stand-in until robust tools for local data management
are built. SPARQL queries can help metadata creators discover knowledge, view subsets of
data, and spot and correct errors. And SPARQL can help engineers envision what a future
interface could be designed to deliver.

Lesson 5: To populate knowledge graphs with library metadata, tools
that facilitate the reuse and enhancement of data created elsewhere
are recommended.

To address this need, OCLC introduced the Retriever application, which issues a cataloger’s
string searches associated with an item of interest to Wikidata, VIAF, and local or national library
authority files. Catalogers performed the essential task of reconciliation on the results list to
identify items that had the same real-world references as their items of interest. Descriptions
that matched their queries could be imported into the Wikibase software environment for
enhancement. In a production environment, no one wants to duplicate work that has already
been done. A data architecture that minimizes duplicates is one of the most important reasons
for adopting a linked data representation of library resources, and was mentioned as a key
objective by the participants on the first day of the Passage pilot.

When feasible, the extraction of knowledge from legacy library data should be a high
priority in the import process. To illustrate, consider a university professor who retires
from the Department of Mathematics and donates her personal papers, teaching files, and
publications to the university’s archives. She might have an authority record that reflects
her dates of birth and death in the 046 [Special Coded Dates] field. These are recorded

in Extended Date Time (EDTF) format,°” so they can be processed as data. The place of
birth is recorded in 370 $a [Place of birth] and the professor’s field of research—number
theory—can be recorded in the 372 field [Field of Activity]. Because this is a personal name
record, it is also possible to record the professor’s occupation in the 374 field [Occupation],
the universities where she earned her degrees, and the university at which she taught are
recorded in the 373 field [Associated Group].
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In the current environment, catalogers add these fields in the hope that they will be used

to identify persons and corporate bodies very clearly. This information can be imperative in

di erentiating between authors with the same name or in determining whether authors with
publications on very disparate topics are the same person. But catalogers also enter this data
in good faith, putting in the extra e ort to enter controlled vocabulary terms and use formatted
dates, so that these fields will be searchable in future systems. That future has not yet arrived,
but the Passage applications show how these fields can now be used.

Currently, the Wikibase editing interface allows for the assignment of these properties for

a person or corporate body, but they are not automatically populated when an authority
record is imported via the Retriever. However, because the Retriever has undergone so much
improvement in the short time it was in use, it is natural to recommend that this functionality
be added. If the Retriever could populate fields defined the in the Library of Congress Name
Authority standard for RDA elements, then catalogers will be able to envision what their e orts
can do and would be, in turn, more likely to include such useful information. This detail about
relationships between creators and creative works can enhance the linked data that can be
generated from this metadata.

Lesson 6: The pilot underscored the need for interoperability
between resources, both for ingest and export.

One of the recurring questions that arose during the pilot was how information added to data
that had been ingested from Wikidata could be exported and added back to the original source,
a question also raised by data imported from library authority files. This is an instance of the
synchronization problem for data publishers, articulated for the library community in Section 5
of the white paper National Strategy for Shareable Local Name Authorities, published in 2018.1°8

Lesson 7: The descriptions created in the Wikibase editing interface
make the traditional distinction between authority and bibliographic

records disappear.

People, places, things, organizations, and events are linked data real-world objects represented
as Wikibase items, and so are creative works. All can be represented as a Wikibase entity,
which is associated with a system-generated Wikibase item URL, commonly interpreted as

a linked data URI, and is populated with a list of statements that refer to other entities. This
common ground is why the process for describing Nuper rosarum flores is the same as that

for Maria Josepha and Sun Yat-sen, and is the same as that for photographs of these historical
figures, as well as for digitized images of these photographs and for collections of these
images. In other words, one of the most important distinctions in traditional library metadata
management vanishes when human-readable records are replaced with knowledge graphs.
The consequences for education and training, professional specialization, the establishment of
workflows, and community-wide governance and best practices remain to be analyzed.

The commonalities identified in the workflow for the description of a self-selected and disparate
set of library resources can also be interpreted as a hint that Passage could gracefully shut
down because the pilot succeeded in identifying and evaluating a repeatable process. But it
also generated issues that demand more immediate attention.
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REFLECTIONS AND PERSPECTIVES

In the final month of the Passage pilot, the team of authors for this report was assembled. Nearly
all of the authors had also contributed use cases. After the o ice hours sessions ended, they
regrouped to discuss long-term issues raised by the Passage experience, and, more generally,
the adoption of linked data in the library resource description workflow.

The transition from human-readable records to knowledge graphs as a
paradigm shift

The intellectual work undertaken by catalogers to describe resources in the current and new
workflows has many similarities, even if the outputs look di erent. It is thus natural to ask: Is
the transition from record creation to the management of knowledge graphs a paradigm shift?
The short answer is a qualified yes. To formulate a more nuanced answer, the authors of this
report discussed individual tasks in the metadata creation workflow and assigned them to three
categories: new tasks; current tasks that will become obsolete; and the tasks, practices, and
values that are still necessary.

New tasks

The most important new task is the materialization of a novel concept. Kalan Knudson Davis
identifies the problem in her examination of the poster for an Everly Brothers concert in

the Minnesota Memories collection. “As we catalog in this new environment,” she said, “we

are forced to think through the answer to the question: What entities matter to this object?”
Identifying “the entities that matter” will drive the construction of the future bibliographic
universe. This imperative will perhaps supersede the traditional rationale for bibliographic
description, which focuses on the “item in hand” and is informally referred to Cutter’s now-
infamous “cult of the title page.”°® In the linked data environment, the new imperative is to
identify the relationships among the entities relevant to the item of interest, which Davis
characterizes as “a reconceptualization of the concept of bibliographic significance.” This is the
foundation of the view that the transition from records to knowledge graphs is a paradigm shift.

Tasks that become obsolete

Current tasks that will become obsolete cluster around the creation and normalization of natural
language text strings in bibliographic and authority records. Some current practices now appear
trivial and pointless. For example, some of the Passage co-authors admitted that the time they
have spent on ISBD punctuation of text strings in MARC records was “cringe-worthy,”° and they
welcomed a metadata creation workflow that makes this practice obsolete. But practices that
enlist text strings to accomplish processing goals such as matching, linking, and disambiguation
are perhaps more di icult to abolish from the current workflow. In a linked data environment,
however, natural language strings are intended for human readers and do not need to be
overloaded in the service of computational goals. Instead, machine-understandable identifiers
do most of the work.

For example, Wikibase properties, defined with the same rigor as Wikibase items, establish
machine-processable relationships between di erent versions of an object, such as a print
publication and its digitized counterpart. One statement that results from this analysis links
the digital image of the Everly Brothers poster with a paper copy. The first statement below is
encoded with data available from the Passage dataset, and the second is a human-readable
gloss assembled from English-language fingerprint data.

1. <https://reflections.mndigital.org/catalog/pch:57#/image/0><P235>< Q1225138>

2. The Everly Brothers at the Lakeside Ballroom, Glennwood, Minnesota—digital
representation—Everly Brothers performance poster, July 27, 1965
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In a MARC record, the same relationship is not guaranteed to be fully encoded because
references to the subject or object are often ambiguous, and the relationship may be expressed
in uncontrolled text.

But perhaps the most significant string-curation tasks that are now obsolete involve describing
non-English language resources. For example, the transliteration of text from resources written
in non-Latin scripts helps those who cannot understand or pronounce non-Latin scripts, but is
not necessary for those who can. In a linked data environment such as Wikibase, transliteration
is redundant because the data model is natively multilingual. Any need that remains for
transliteration can be addressed more easily with generic tools such as Google Translate, which
also supplies recorded pronunciations.

A corollary is that the MARC concept of “language of cataloging” is almost obsolete. Since a
Wikibase entity consists mostly of structured data that is already associated with multilingual
labels, the human editor need not specify a language of cataloging because the data is
automatically available in any language supported by the Wikibase platform. Thus, when an
English-speaking editor publishes the machine-understandable statement “Albert Einstein—
occupation—physicist,” the same statement is viewable in Spanish as “Albert Einstein—
ocupacion—fisico,” in Polish as “Albert—Einstein—occupation—fizyk,” and so on. The user can
see the di erent results simply by changing the language of display on the editing interface.

Nevertheless, a literal text string that can be interpreted as a language of cataloging must

still be entered by the human editor as fingerprint data and in a few structured statements.

This feature is confusing in some cases—as when an English speaker is confronted with the
statement on the English-language display that Being and Time is a translation of Being and
Time (instead of the German Sein und Zeit). But an abundance of labels with linguistic identity is
essential for the search experience, as the case of Sun Yat-sen showed.

This case also argued that identifiers make some tasks in the workflow for authority control
obsolete. In a linked data environment, catalogers no longer need to establish a single
preferred name string in each language of description as an unambiguous reference for the
founding father of the Republic of China (such as Sun Yat-sen, Z&H(L1, or #h5LL). The goal of
di erentiation is accomplished with machine-understandable identifiers instead. As a result,
identifiers serve in Wikibase as a form of “shorthand for the ensemble of metadata that is
collected to describe and di erentiate an identity.”*! Researchers are only beginning to
explore the consequences of this observation.

What is still necessary

The category of tasks and practices that are still necessary is the most densely populated of the
three. This outcome is consistent with the argument that linked data—or more broadly, a data
architecture that reveals deeper semantic relationships to machine processes than is possible
with current solutions—is a good fit with the domain of library resource description because
core values are preserved. But the transformation from records to knowledge graphs introduces
more sophisticated technological solutions to address existing requirements. Nevertheless, as
Christine Fernsebner Eslao said,

We observed that Wikibase required less training and practice than moving from one
ILS (integrated library system)!? to another. There’s a conceptual shift involved, but
the actual practices of description here felt like they evolved naturally out of current
practice, with an emphasis on ‘entification’ and reuse beyond ‘access points.

Interpretive context

Interpretive context is still needed for most types of resources, especially for digital images
and archival collections. As the Temple University team reported, the “depicts” property
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may di er from a traditional “subject” used in existing metadata in a digital library, but both
may still be necessary. Fingerprint labels and structured statements about people, places, or
things depicted in images may facilitate access and categorization, but they may not be fully
successful in providing cultural and historical context. The Temple use case also showed that
important structured statements in a knowledge graph may be many steps away from the
entity for the primary item of interest. A mediated view or query must be designed to reveal
this deeply buried relationship, which seems more complex and less trustworthy than a human-
readable page.

Structured and narrative data

It is a truism that structured data facilitates machine understanding and interoperability. But
the tools that make structured data easy to produce and render in a sophisticated discovery
interface remain to be written. Perhaps this realization is also reflected in the configuration of
the Wikimedia ecosystem. There, Wikidata is the designated place for a graph of structured
data featuring factual, verified statements about items and properties. Wikipedia is a
repository for human-readable exposition that provides additional context for understanding
items of interest. And Wikimedia Commons contains structured data about digital media,
including rights statements and technical metadata.

The division of labor can be illustrated by comparing the descriptions of Alfred Bierstadt’s
painting The Rocky Mountains, Lander’s Peak in the three data stores. The Wikidata item
entity!'® contains structured statements about the painting and its current location in the

Fogg Museum, as well as key biographical facts about the artist. Additional structured data
about images of the painting is available from Wikimedia Commons,*# such as file sizes and
licensing information. Finally, the Wikipedia article contains a narrative about Alfred Bierstadt,"s
the Hudson River School painter who was born in Germany. In 1850, he had an artistic
breakthrough on a trip to the Rocky Mountains, where he realized that he was experiencing
“the best material for the artist in the world.” These statements could, in principle, be rendered
as structured data, but the exercise would probably require the definition of items and
properties that are not otherwise useful.

The interplay between structured and narrative data was a persistent theme in the Passage
use cases. The pilot participants concluded that while both are necessary for library resource
description, the creation of structured data is the more urgent need. Nevertheless, Washburn
and Mixter showed how the tripartite configuration of Wikipedia, Wikidata, and Wikimedia
Commons can be mapped to library-community data stores such as CONTENTdm.*¢ This
thought experiment can be explored more deeply when the time is right to reimagine the role
of narrative or expository data.

Best practices are still important

Every use case revealed that the act of creating structured data in the Wikibase required
shaping. OCLC o ered some guidance in the Passage help portal, but many recommendations
for best practices also emerged from group discussion. Here are some examples:

» Each resource type should include statements containing key properties.

» Each structured statement should be associated with a link to a source, which provides
input for calculations of authoritativeness or veracity.

» Use the terms defined in the Wikibase ontology. If an additional nuance is required for a
particular task, propose an addition, but be conservative about it.

e Add fingerprint labels for real-world objects that are important for interpreting the item of
interest. If these objects have not been defined, create Wikibase item entities for them.
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*  When describing a translated work, include an “also known as” fingerprint label in the
original language and script. This convention would ensure that a result from an English-
language search would reveal that Being and Time is a translation of Sein und Zeit.

The list of recommendations that could be promoted to best practices grew organically during
the course of the pilot. But this list can be supplemented more deliberately by mapping the
wisdom of current practice to the new workflow. For example, the concept of a uniform title
serves as a hormalized work title. In Passage, the entity’s fingerprint data also serves to collate
works and helps avoid the creation of duplicate entities. Another bibliographic concept that
can be mapped to the new paradigm is the concept of “core,” which can be used to define a
scope for a description. Otherwise, the protean character of Passage runs the risk of creating
elements that are bibliographically insignificant. Svenonius (2000) notes that the cost of making
descriptions increases in proportion to the number of data elements they contain.’ In the
future, Lubetzky’s question—*“Is this rule necessary?”—can be rephrased as the question: “Is this
[linked data] entity or relationship necessary?”'®

Svenonius also notes that when bibliographic reality conflicts with existential reality, the

real world wins out. Traditionally, it has been part of the cataloger’s job to explain or correct
ambiguous, unintelligible, and inaccurate statements through the use of notes or annotations
in brackets. A Wikibase recommendation has a similar goal: “Wikibase will not be about the
truth, but about statements and their references.”*!® This recommendation is often applied in
cataloging practice through the decisions surrounding preferred names. Catalogers know that
a preferred form of a name doesn’t necessarily vary by language, but by the rules governing the
National Bibliography that has created the bibliographic description. In Wikibase, the labels that
appear when the language is set to a given value in the browser interface can be accompanied
with statements of provenance. In the future, perhaps cataloging ethics will govern how and
when such references and statements will be deprecated.

Once established, best practices can be translated into common-sense guidelines for subject-
matter experts who may not be trained as librarians. As several use cases showed, the line
between librarianship and scholarship is blurred in the production of a knowledge graph. If
subject-matter experts step forward to o er even more detail, why not take advantage of the
features in the Wikibase platform that empower crowd-sourcing? The outcome will be more

e ective, however, if the work is guided by an outline or template. In Passage, OCLC sta
recommended best practices by acting primarily as mentors, writing help pages that suggested
a list of key properties for each resource type. In a larger implementation, the guidelines would
be established in an appropriate expert community.

Librarians will still uphold the values of authoritativeness and quality

A first encounter with the Wikimedia Foundation’s content-creation culture leaves many with

the impression that “anybody can say anything about anything,” which appears to clash with

the librarian’s need to establish trust, truthfulness, authority, and quality. Of course, library
“authority” files are a significant artifact of this vetting process. OCLC’s engineers challenged
this impression by introducing the participants to the Wikibase utilities for ensuring quality. They
argued that these utilities address the same goals that librarians strive for and recommended
that they be incorporated into the editing workflow. For example, OCLC recommended that
each statement be annotated with a source, from which a Wikibase utility computes a reliability
score that can break a tie when statements conflict. Statements can also be deprecated when
there is evidence to do so.

In addition, Wikibase has an open-ended solution for incorporating identifiers into a single item

entity, which invites the inference that a well-established real-world object is represented in
many more datasets than a poorly documented one. Finally, the Wikibase audit trail provides
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human-readable evidence for gauging the trustworthiness of the data, which is implemented
in the change-history log and the discussion pages. Experience with these utilities changed the
initial perception of the Wiki editing culture for many pilot participants.

Reinventing crowd-sourcing

The Passage participants saw the potential of crowd-sourcing for enriching the knowledge
graphs created in the Wikibase editing interface. This e ort could be supported by the revision
history and discussion pages that track every edit for a given Wikibase entity, each associated
with a registered username and time stamp. In contrast, quality management is hampered in
current resource description workflows by the fact that a MARC record can be marked only as
“touched,” with no written trace of what was changed by whom. And discussion takes place
outside the editing environment, typically on professional listservs, where the connection to the
a ected content is lost. Additional e ort is required to incorporate commentary from museum
professionals, subject matter experts, and other interested third parties who do not usually
participate in library-community listserv discussions.

Despite the robust implementation of editing history, however, the pilot participants raised
concerns that crowd-sourcing in the Wikibase environment could still add unvetted information
from unknown sources that would dilute the integrity of curated library data. The essential
human-resources issue is that a self-selected crowd may have a range of skills and expertise, not
all of which are suited to a given description task or use case. But some members of the crowd
undoubtedly do have knowledge that complements or supplements that of library sta . For
example, scholars who are familiar with non-English and non-Latin script materials could enrich
the metadata created by librarians and archivists who lack this expertise. Even more productive
relationships would be fostered if such community experts continue to interact with the sta

and their patrons.

A more theoretical problem is that crowd-sourced terms may not be reflected in the
controlled vocabularies managed by the library community, and may therefore lack the
identifiers or URIs that maximize machine understanding of the data being created. For
example, the crowd may contribute new terms that originate in social media but appear in
the library community’s controlled vocabularies only years later. Or the crowd-sourced terms
may include acronyms that are not widely understood. But such language could make its first
appearance in so-called LibGuides, or web pages used to share information and organize a
library’s discipline-specific resources.

To maximize the potential of crowd-sourcing while minimizing the risks, the report’s co-authors
identified traditional and new solutions.

An obvious starting point is a review of published research. For example, Social Metadata for
Libraries, Archives and Museums,*?° an OCLC Research report, recommends that crowd-sourced
contributions be solicited for a given purpose and with clear objectives that are governed by
existing or new policies. Library sta should motivate volunteers and leverage their interest in
contributing. Perhaps counterintuitively, the authors recommend that the library community
should be relatively less concerned about spam or abuse because their experience suggested
that most volunteers contribute in good faith. Finally, the report recommends the use of metrics
that measure the usage of crowd-contributed content, a proxy of success.

Of course, another starting point is the functionality of Wikibase. How well do the utilities for
scoring structured statements mentioned in the section on the Wikibase editing interface on
page 15 perform when the contributor is not a librarian who is motivated enough to act on these
values even without the aid of supporting technology? This question was beyond the scope

of the Passage pilot and is a potentially rich topic for investigation. An attractive hypothesis

is that the self-governing culture of Wikipedia and Wikidata is a model for adoption in the
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library resource description workflow because it demonstrates how high-quality work might
be endorsed and enhanced by the crowd, while bad-faith or mediocre work can be ignored,
downgraded, deprecated, or flagged for deletion.

Nevertheless, dispute resolution of crowd-sourced content in these applications is contentious
because an editing culture that privileges authoritativeness and even objectivity may also
propagate the biases of dominant social groups, leading to a failure to acknowledge alternative
viewpoints. This issue arose in the case of the photograph of the gay student group at Temple
University, which could not be fully populated with structured data because the Wikidata
ontology lacks su icient terminology for LGBTQ concepts. The problem of underrepresentation
was also featured prominently in the program for WikiConference North America 2018 in
sessions about the coverage of people with marginalized identities, gender equity, and right-of-
center topics. 2

If the Wikipedia/Wikidata model turns out to be inadequate for managing crowd-sourced

data that addresses library-community use cases, a narrower set of issues about the shape,
configuration, and oversight of third-party contributions might yield a more satisfactory
solution. For example, to address the problem of uncontrolled terminology, advocates of library-
community crowd-sourcing initiatives might recommend that terminology be restricted to
Wikibase fingerprint data for already defined items. Such a decision would create a collection
point for alternative labels and descriptions that already have identifiers.

Community contributions that are more textual than structured but exceed the scope of
fingerprint data could be stored separately and treated as complementary additions that would
be reviewed or curated by library metadata specialists. If so, the problem of crowd-sourced
description could be construed as another argument for maintaining narrative or expository
descriptions in a resource that accompanies structured data. On a larger scale, crowd-sourcing
could be managed by governance structures or cooperation agreements. The PCC’s Task Group
on Identity Management in NACO is already investigating how the PCC could benefit from
strategic partnerships and collaborations with Wikidata.!??

But regardless of how crowd-sourcing is activated in the library community after linked
data has been adopted, mature tools and applications that already populate the Wikibase
software platform only expand the options for soliciting, accepting, evaluating, and
managing the contributions.

Interoperability with Wikidata and other sources of linked data

At the beginning of the Passage pilot, OCLC’s engineers made two decisions: to use the
Wikibase platform that implements Wikidata, and to install a local instance of the software
instead of contributing to Wikidata directly. The introduction of this report lists the arguments
for using the Wikibase platform: the functionality reveals more of the benefits of linked data
than do current library-community solutions; it is the foundation for mature applications that
can be used even by those who do not have a deep technical knowledge of linked data; and it
has many built-in features that support crowd-sourcing by a global and multilingual community
of contributors. But the decision to create a dataset separate from Wikidata required more
justification. At the outset, OCLC argued that a separate dataset was an expedient solution

for the purposes of a short-lived pilot because a separate instance created a fully featured but
private and configurable space to try out a wide range of ideas and minimize the consequences
of failure.

Local Wikibase instances

As the Passage pilot advanced, however, more substantive arguments emerged that a separate
Wikibase instance is also a reasonable long-term decision. For example, the library community
has requirements and values that are separate from the Wikidata community for notability,
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authority, trustworthiness, and modeling. And the Wikibase editing interface did not fully

meet the needs of the library resource-description workflow; the fingerprint data, in particular,
presented challenges in nearly every use case. Conversely, some discussion in the Wikidata
community implies that Wikidata may not have the capacity to serve as the library community’s
dedicated backbone because it is designed to represent all domains of human endeavor.'?®

Local Wikibase instances are also being installed elsewhere in the library community. For
example, a local Wikibase instance is the technical backbone for the Mellon-funded digital
humanities project Enslaved.org,*?* led by researchers from Michigan State University.
Experiments with Wikibase are being planned by the French consortium ABES and the
Bibliothéque nationale de France,'?® as well as the Deutsche Nationalbibliothek.'?® A related

e ortis the recently announced FactGrid project,'?” conducted by researchers at the Universitat
Erfurt, which uses a local Wikibase instance to collect factual data of interest to historians. In
April 2019, the university announced a Memorandum of Understanding*?® with the Deutsche
Nationalbibliothek to base the FactGrid on the GND,*?° the integrated authority file managed
cooperatively by the Deutsche Nationalbibliothek, German-speaking library networks, and
associated libraries.

If this trend accelerates, library resource descriptions will continue to be represented in
separate datasets even after the transition from human-readable database records to knowledge
graphs has been implemented. With this in mind, it is not premature to think about how the new
datasets will interoperate. In the Passage use cases, entities imported from Wikidata for Sein
und Zeit, Sun Yat-sen, and Nuper rosarum flores were improved. Should they be exported back
to Wikidata? Or should the corresponding Wikidata entities be enhanced only with the URIs that
resolve to these library-community entities, following the examples established by FAST, VIAF,
and id.loc.gov?

Direct collaboration with Wikidata

The above questions could also be interpreted as issues that are more about governance and
reputation management than the logistics of data management. If so, it is relevant to note the
special status of Wikidata URIs, which are already recognized in library-community linked data
projects as canonical references to Albert Einstein, New York City, and many other real-world
objects in the bibliographic universe. This status is codified in the proposal‘*° approved by the
MARC Advisory Committee in 2017 that defines the $1 subfield as a placeholder for URIs that
resolve to RDF-encoded statements about real-world objects. In the examples discussed in
the proposal and in follow-up documentation,'® the $1 MARC subfield is often populated with
Wikidata URIs.

Another endorsement of Wikidata is expressed in the PCC'’s Strategic Directions for 2018-2021,%2
which includes a directive to “accelerate the movement toward ubiquitous identifier creation
and identity management at the network level.” This statement supplements the PCC-sponsored
Linked Data Advisory Committee’s 2017 white paper, Linked Data Infrastructure Models: Areas

of Focus for PCC Strategies,'3® which listed Wikidata among the “hub datasets” playing an
“important role” in making connections among identifiers on the semantic web. Wikidata was
also named by the OCLC Research Library Partners Metadata Managers Focus Group'®* as an
option for minting identifiers for names not already represented in library authority files.'3®

In 2018, the Andrew W. Mellon Foundation funded the project Linked Data for Production:
Pathway to Implementation, or LD4P Phase 2, which, in collaboration with the PCC, plans to
develop “a cloud-based sandbox editing environment in support of an expanded cohort of
libraries to create and reuse linked data” and integrate “library metadata and identifiers with the
Web through collaboration with Wikidata.”**¢
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Taken together, these trends suggest that the relationship between Wikidata and local
installations such as Project Passage is one of the most significant questions deserving follow-
up investigation. Some hint at a solution that recommends registration in Wikidata for the
most notable people, places, organizations, and events mentioned in library data, with local
management of other resources. But an alternative is a closer collaboration and a merging of
concerns in the library and Wikidata and Wikimedia communities. Arguments supporting both
positions are listed in the ARL white paper mentioned earlier.®* Much more work is required
to identify the most productive relationships to advance the goal of creating more and better
resource descriptions that benefit both groups.

From a technical perspective, this discussion reignites the classic debate about centralized
vs. federated data repositories. This topic was explored in the IMLS-funded National Strategy
for Shareable Local Name Authorities National Forum, and is documented in the 2018 report
and reference model.’*® Regardless of the outcome, however, the datasets being developed
will likely have an architecture that is compatible with linked data principles, which o ers the
promise of a deeper interoperability with data published both inside and outside the library
community than is possible with current library standards.
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LOOKING FORWARD

In April 2019, as this report was going to press, the surge of interest in Wikidata by the library
community mentioned in the section on “The pilot study participants” on page 13 was becoming
more evident. For example, the PCC was planning to host the seminar Intro to Wikidata'*® at

the Library of Congress, with support from the National Library of Medicine, several Wikimedia
communities in the United States, and Wikimedians in Residence at the University of Virginia
and the National Institute of Occupational Safety and Health. The goal of the workshop is to
guide members of the library community through the process of creating Wikidata entities for
persons or corporate bodies, and to reflect on how the result compares with existing library-
community modes of description.

On 23 April 2019, Hilary K. Thorsen, the Wikimedian in Residence for the Linked Data for
Production project,'#° conducted the inaugural meeting of the LD4 Wikidata A inity Group.!#
The Wikimedian will facilitate contributions of item entities to Wikidata and coordinate with

the Wikidata community on issues involving notability, maturation of the ontology, and tools
development. Many of the Passage pilot participants from the library community are engaged in
these activities.

OCLC researchers are also playing leadership roles to foster closer ties between library

and Wikimedia communities. For example, the project reported in Klein and Kyrios (2013)42
automatically produced hundreds of thousands of links between Wikipedia and VIAF. The
authors argued that this result “represents an opportunity for libraries to present their
traditionally siloed data, such as catalog and authority records, in more openly accessible web
platforms.” More recently, the OCLC Research program Libraries Leverage Wikimedia*® has
received grant funding from the Wikimedia Foundation to produce a training curriculum for
libraries. In 2016, OCLC won the John S. and James L. Knight Foundation’s 2016 News Challenge
for Libraries award** with the project Wikipedia + Libraries: Better Together. And in June 2018,
OCLC researchers worked with Andrew Lih and Robert Fernandez of the Wikimedia District of
Columbia to produce the webinar Introduction to Wikidata for Librarians: Structuring Wikipedia
and Beyond.!#®

As a follow up to the Passage pilot, OCLC is continuing to explore the technical implications of
library resource description using Wikibase. Research sta have given presentations on their
experience with installing and deploying Wikibase,*¢ and more knowledge-sharing events are
being planned.

Resource description projects inspired by Passage are also underway at OCLC, all with
collaborators in the library community. For example:

* Relationships are among structured, narrative, and image data inspired by the interplay
of Wikidata, Wikipedia, and Wikimedia Commons are being explored in CONTENTdmM®,
which was enhanced with support for the International Image Interoperability Framework
(INF) in 2018.147 llIF is an industry-standard set of specifications for application program
interfaces, or APIs, designed to enable a richer and more contextualized experience of
digital images. llIF is fully compatible with the machine-understandable semantic data
that is the subject of this report.

A community-developed ontology of archives!#® proposed as an extension of Schema.
org has been harmonized with the Wikidata ontology and is being implemented in
ArchiveGrid. Several of the extensions have been promoted to “pending” in Schema.
org (Issues 1758 and 1759).14°

» Studies of model development that ease the transition from the current generation of
library-community data resources to an entity/relationship-based architecture are being
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conducted. For example, Wikidata and other Wikibase URIs can be added to MARC
records through the $1 subfield, according to a proposal approved by the MARC Advisory
Committee in 2017.15° This proposal was developed with input from OCLC research and
product management sta .:%

The Passage pilot represented an opportunity for all participants to gain hands-on experience
creating structured data that could be exported as linked data. Among the outcomes were
hundreds of new Wikibase item entities and new tools for creating and viewing results. The
experience also produced knowledge and wisdom that could be shared, as well as a multitude
of concrete ideas that are already giving shape to follow-up investigations. The results of

this e ort will help materialize the paradigm shift that is evoked by the name of the pilot. The
shared goal is a “passage” from standards introduced in the 1960s to a 21st-century solution
featuring structured semantic data that promises better connections between libraries and
the world beyond.
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