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The Wikidata knowledge base provides a public infras-
tructure for creating and syndicating machine-readable
metadata about computing resources. We have prepared
a set of queries that can be used to gather data sets rel-
evant to digital preservation from Wikidata. We present
these data sets in the context of the Wikidata for Digital
Preservation portal. This free software portal allows peo-
ple to explore data related to digital preservation from
the Wikidata knowledge base. Structured data about file
formats, the many versions of software titles, and com-
puting environments, are already available in Wikidata.
The content of Wikidata is licensed under the Creative
Commons Zero (CCo) license, meaning that anyone can
reuse the data for any purpose. The content in Wikidata
is available in more than 350 human languages. The data
in Wikidata is FAIR data, and it is linked open data. Our
portal provides a streamlined interface designed for the
needs of the digital preservation community. We publish
the source code for the Wikidata for Digital Preservation
portal under the Gnu General Public License, v3 ' to en-
sure that this tool will remain in the public domain. We
aligned our licensing decision with those of other tools
in the Wikidata ecosystem to ensure the sustainability of
this infrastructure over time. Active developer communi-
ties maintain this public infrastructure. Cultural heritage
organizations are able to freely reuse the structured data
related to resources in the domain of digital preservation
in hundreds of human languages.

Wikidata, digital preservation, linked open data

Designing and Delivering Sustainable Digital Preserva-
tion; Building Capacity, Capability and Community

l. INTRODUCTION

Wikidata is the knowledge base that anyone can edit.
Twenty thousand people edit Wikidata each month [1].
These editors add structured data in the form of state-
ments of facts, and references for those statements, to
the knowledge base. The Wikidata community has cre-
ated more than five thousand properties for the knowl-
edge base, and editors compose statements using these
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properties. Many people in the Wikidata community are
personally interested in the domain of computing. Collec-
tively, these editors have curated hundreds of thousands
of statements related to software and hardware.

. WHAT IS WIKIDATA?

Wikidata is a cross-domain knowledge base of struc-
tured data. Simply put, it is a database of facts that both
humans and machines can edit and consume. Wikidata
went live in late 2012 [2]. The infrastructure of Wikidata is
collaboratively built via commons-based peer production
[3]-[5]. Commons-based peer production is the name
given to open collaboration systems where users are cre-
ating content under the agreement that all content will
remain in the public domain. This means that all of the
work products of the community are free to be reused
by others. The peer production aspect refers to how
users coordinate work themselves. Wikidata is edited
by volunteers from all over the world in more than 350
languages [6].

In addition to a free software infrastructure, the Wiki-
data community also publishes all content in the knowl-
edge base under a Creative Commons Zero License. The
Wikidata community makes dumps of previous versions
of the content of the knowledge base available. The
infrastructure of the Wikidata knowledge base is main-
tained by an international community of people. For
cultural heritage institutions who find structured data
in Wikidata relevant for their work flows, this mans that
there will be much less staff time necessary to design,
build and maintain infrastructure for this data. For cul-
tural heritage institutions will limited digital preservation
budgets, this means that they can now access descriptive
and technical metadata for tens of thousands software
titles and more than three thousand file formats without
having to create manage or maintain that data locally.

1. WHAT DATA CAN | REUSE FROM WIKIDATA?

The Wikidata community maintains a public SPARQL
endpoint. As of October, 2017 the endpoint was consis-
tently handling 8.5 million SPARQL queries per day [7].
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Writing SPARQL queries for the Wikidata endpoint allows
users to search for data about resources in a flexible way.
SPARQL queries enable us to search for file formats by
media type, or by file extension, etc. They allow users
to search for software titles by their readable file for-
mats, or to search for software titles published within
specific windows of time. We can use SPARQL queries to
search for software titles by genre, to search for technical
specifications that describe a particular file format, or
to search for a digitized copy of a user guide for a piece
of legacy software. Because Wikidata is a cross-domain
knowledge base, the range of data combinations allow
users to query data that span technical metadata as well
as descriptive metadata aspects of these resources.

A Getting Data from Wikidata

Humans can view data in Wikidata via any of the
wiki pages. To access data in bulk, users can access the
MediaWiki API ? or the Wikidata Query Service 3. Users of
the Wikidata Query Service SPARQL endpoint can request
subsets of the data contained in Wikidata that match
desired patterns. Users can design queries that take
advantage of different Wikidata properties such as the
examples in the Figures below.

1. Return all software titles known to read .dxf files,
see Figure 1.

2. File formats used for 3D graphics, see Figure 2.

3. Sequence alignment software with date of publi-
cation, programming language and license, see Figure 3.

4. File formats to which the defining ISO standard
been linked, see Figure ??.

5. What is the signature of the SteroLithography file
format, see Figure 5.

V. WIKIDP REPORTS

The Wikidata for Digital Preservation portal (Wikidp)
is a specialized interface that provides a view of the data
in Wikidata tailored to the domain of digital preservation
4, The Wikidata for Digital Preservation portal can be
used to access and download multiple datasets derived
from Wikidata. Users will find reports on a dedicated
portal page . Each time a person runs a query, the
result set is computed live, thus results for many queries
will change over time. The purpose of this page is to
gather queries that return datasets of potential interest
to the digital preservation community.

Reusing these queries over time allows us to gain
a deeper understanding of how the data changes over
time.

The reports featured on the portal website are a sub-

2https://www.mediawiki.org/wiki/APl:Main_page
3http://query.wikidata.org/

4A description of the Wikidp system.
Swww.wikidp.org/reports
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set of the total reports we track °. As we write additional
queries this inventory of useful datasets will also grow.

V. FAIR DATA

Long-term preservation and governance of metadata
for the domain of computing is an importantissue for the
digital preservation community [8], [9]. Centralization of
technical metadata for the domain of computing bene-
fits all creators and users of this metadata. Wikidata is a
multilingual knowledge base, leveraging the mappings
created through years of conceptual alignment among
the different language versions of Wikipedia and Wiki-
data items [10]. This means that more users will have
access to metadata related to the domain of comput-
ing in their language, an important step in reducing the
dominance of the English language which disadvantages
other linguistic communities.

The data contributed to Wikidata is compliant with
the FAIR data principles [11]. By creating data that aligns
with the FAIR data principles, we ensure that this meta-
data is easy to find and easy to reuse. This technical
metadata describing the software and file formats all dig-
ital preservation professionals must be able to identify
and refer to, will be more complete if we distribute our
effort. Redundant, fragmented descriptions in siloed
repositories are frustratingly incomplete. Many gov-
ernmental bodies and international consortia have en-
dorsed the FAIR data principles as a key aspect of their
open science or open data initiatives [12]. The data con-
tributed to Wikidata is linked open data 7. Experts from
libraries, archives, museums and technologists of the
World Wide Web Consortium (W3C) recommend linked
data for library metadata published on the web[13].

FAIR is an acronym for findable, accessible, interoper-
able and reusable. Metadata for the domain of comput-
ing that we contribute to Wikidata are findable in that
Wikidata items are indexed by all large search engines.
The Qids assigned to Wikidata items are their unique,
persistent identifiers.

These metadata are accessible because the entity
data associated with their unique ids (all statements and
references asserted about an item) are dereferencable
via the HTTP protocol. They are interoperable in that
they link to many other databases and systems through
the collection of external ids as seen in Figure 7.

These metadata are reusable due to the use of the
CCO license for the content of Wikidata. Anyone can
reuse Wikidata data for any purpose. Publishing data in
the Wikidata knowledge base fulfills the most complete
degree of FAIRness, level F, “FAIR data, Open Access, Func-
tionally Linked", as described in [12].

The Wikidata for Digital Preservation Portal provides
direct links to items in Wikidata. If a user would like to
consult Wikidata to view additional information related

6For a more complete list see https://github.com/emulatingkat/SPARQL
7https://www.w3.org/DesignIssues/LinkedData.html
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1 SELECT DISTINCT ?app ?applLabel WHERE {
2 ?Papp wdt:P31/wdt:P279* wd:(Q7397.
3 ?app wdt:P1872 wd:0691652.

4 SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE],en". }
5}

Figure 1: A screenshot of a SPARQL query to request software titles that can read .dxf files.
Try this query!
Code for this query.

1 SELECT ?item 7itemLabel WHERE {
?item wdt:P31 wd:Q235557.
?item wdt:P366 wd:Q189177.

SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE], en". }
}
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Figure 2: A screenshot of a SPARQL query to request file formats used for 3D data.
Try this query!
Code for this query.

1 SELECT DISTINCT ?software ?softwareLabel ?licenselLabel ?langLabel WHERE {
2 ?software (wdt:P31/wdt:P279*) wd:0Q7397.

{ ?software wdt:P366 wd:Q827246. }

UNION

{ ?software wdt:P366 wd:Q1377767. }

OPTIONAL { ?software wdt:P275 ?license. }

OPTIONAL { ?software wdt:P277 ?lang. }

SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE], en". }
}

[T R T Y]

Figure 3: A screenshot of a SPARQL query to request sequence alignment software with date of publication, program-
ming language and license.

Try this query!

Code for this query.

1 SELECT ?format 7?formatLabel ?standardLabel WHERE {
2 ?format (wdt:P31/wdt:P279%) wd:(235557.

?format wdt:P503 ?standard.

SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE],en". }
}

Figure 4: A screenshot of a SPARQL query to request the a list of file formats described by ISO standards.
Try this query!
Code for this query.

w

L8 [ -

1 SELECT ?signature ?codinglabel WHERE {

2 wd:01238229 p:P4152 ?signatureStmt.

3 7signatureStmt ps:P4152 ?signature.

?signatureStmt pq:P3294 7coding.

SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE], en". ]

un

6|}
Figure 5: A screenshot of a SPARQL query to request the file format signature of the .stl file format.
Try this query!
Code for this query.
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Figure 6: This is a screenshot of the Wikidp Reports page. When a user selects a report, a query is performed on WQS
and the most recent result set is returned.

reports support

STereolLithography
property checklist file format

Current Data About STereoLithography other details

+
+
+

External Links

Freebase Id

File Format Wiki Page
Id

Pronom File Format

actions Identifier

preview Pronom File Format
Identifier

Figure 7: A screenshot of the Wikidata Item for the Sterolithography file format showing the collection of links to
external resources that also describe the format on the right-hand side of the interface.
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to vocabularies that have been stored, they may consult
the item of interest by following the links provided in the
Portal.

VI. DiscussION: A CENTRALIZED REPOSITORY OF FAIR,
LINKED OPEN DATA

Wikidata is growing. We have been participating in
Wikidata structuring data in the domain of computing
since August, 2016. In the years of our participation we
have seen growth in Wikidata as a whole, and improved
data coverage for computing topics.

Wikidata is a project of Wikimedia Deutschland® and
has been supported by the chapter budget, grant awards
and donations. In 2016 the Wikimedia Foundation an-
nounced that it would begin funding the software en-
gineering activity for Wikidata °. This is a strong signal
that the infrastructure of Wikidata will continue to be
supported in the future.

A Infrastructure and Maintenance

The Wikidata for Digital Preservation portal can sup-
port the work of many users, and only one local devel-
oper [14] with knowledge of Wikidata is required. The
local developer inspects the data models and the infras-
tructure of Wikidata in order to make recommendations
about the user interface and the interaction design of
the portal, effectively articulating work for many users.

We conclude that reusing the infrastructure of the
Wikidata knowledge base, which has been assigned to
the public domain, is a compelling model for cultural her-
itage institutions looking for a centralized repository for
metadata. Commons-based peer production of infras-
tructure allows for distributed stakeholders to collabora-
tively maintain the infrastructure [4]. The wiki software is
developed by engineers who have agreed to make their
work available to all by releasing it under free software
licenses.

The Wikidata community maintains a public SPARQL
endpoint for the knowledge base. This SPARQL endpoint
allows users to write flexible, powerful queries to retrieve
subsets of the data in the knowledge base. In contrast,
maintaining a public SPARQL endpoint is not often feasi-
ble for a software or format registry developed within an
institution or project context. The Wikidata community
has enhanced the SPARQL endpoint by providing multi-
ple visualization options for the data returned in queries,
from bubble charts to graphs of many varieties. The
developers who work on the SPARQL endpoint have also
created an interface that supports users who do not yet
know SPARQL in writing or modifying SPARQL queries™.

8https://wikimedia.de/wiki/Hauptseite

9https://blog.wikimedia.org/2016/10/04/
supporting-the-future-of-wikidata/

https://wuw.wikidata.org/wiki/Wikidata:SPARQL_query_
service
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B. Collaboration

The structure of Wikidata allows the crowd to col-
laborate. A boundary object is a tool for thinking that
allows people from different communities of practice
to use a shared form to bridge the differences in their
experiences and effectively collaborate [15]. When multi-
ple boundary objects are used in conjunction they can
become parts of systems of boundary objects [16]. Star
and Bowker introduced the concept of “boundary infras-
tructure" to theorize about systems of boundary objects.
Boundary infrastructure allows for collaboration with-
out consensus [16]. Wikidata, the knowledge base of
structured data that anyone can edit, is an example of
boundary infrastructure that allows people from many
communities of practice, from many walks of life, special-
ists and non-specialists across many domains, to effec-
tively collaborate to structure data, and make it available
for reuse.

C Sustainability

Digital Preservation is a expensive activity for many
institutions. Institutions with limited budgets for dig-
ital preservation can reuse this data at no cost. The
boundary infrastructure of Wikidata provides a means
for digital preservation professionals from different parts
of the world, working in different languages, to collabo-
rate by creating structured data in the knowledge base.
This reduces the risk of redundant effort to describe the
same file format in numerous local format registries. The
boundary infrastructure of the knowledge base also sup-
ports contributions from the crowd, people who have
interest in, and information about, the domain of com-
puting. This allows for collaborations that otherwise
might not happen without the boundary infrastructure
that facilitates communication in a community of prac-
tice.

Members of the general public will also have access
to this information. Having this information in an ac-
cessible, structured repository will allow more people to
consult it, which could lead to people making different
computing choices in their lives, for example choosing an
open format, which could impact the work of future gen-
erations of digital preservation professionals. Wikidata's
CCo license ensures that this data will have an equalizing
force, as it will not be controlled by any single institution,
or even any consortium of institutions. Anyone with ac-
cess to the internet will be able to inspect and reuse this
data for their own projects or systems. Institutions that
do not yet have budgets for digital preservation will have
access to this metadata and will not have to recreate it
in their local systems.

VII. CONCLUSION

The Wikidata for Digital Preservation Portal facilitates
increased communication between members of the Wiki-
data community and the international digital preserva-
tion community.
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Centralizing the metadata for the domain of comput-
ing, eliminates redundant labor of individual institutions
creating structured data within their local systems. When
we collaboratively create metadata and publish it in Wiki-
data, anyone can reuse it. This allows metadata profes-
sionals to focus on the administrative, preservation, and
use metadata pertinent to their local settings.

Making use of infrastructure supported by the Wiki-
media foundation, built and maintained by an active
community of tens of thousands of contributors is a new
option for cultural heritage institutions. The fact that this
infrastructure is built in conformance to open standards
and is comprised of free software means that we can
audit this system and to see if we can continue to trust it
to store and access our data.
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