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ABSTRACT 
Wikidata, now a decade old, is the largest public knowledge graph, 
with data on more than 100 million concepts contributed by over 
560,000 editors. It is widely used in applications and research. At 
its launch in late 2012, however, it was little more than a hopeful 
new Wikimedia project, with no content, almost no community, 
and a severely restricted platform. Seven years earlier still, in 2005, 
it was merely a rough idea of a few PhD students, a conceptual 
nucleus that had yet to pick up many important infuences from 
others to turn into what is now called Wikidata. In this paper, we 
try to recount this remarkable journey, and we review what has 
been accomplished, what has been given up on, and what is yet left 
to do for the future. 

CCS CONCEPTS 
• Human-centered computing → Wikis; • Social and profes-
sional topics → Socio-technical systems; History of software; 
• Information systems → Wikis. 
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1 INTRODUCTION 
For many practitioners and researchers, Wikidata [68] simply is the 
largest freely available knowledge graph today. Indeed, with more 
than 1.4 billion statements about over 100 million concepts across 
all domains of human knowledge,1 it is a valuable resource in many 
applications. Wikidata content is behind answers of smart assistants 
such as Alexa or Siri, is used in software and mobile apps (see Fig. 1), 
and enables research, e.g., in life sciences [38, 73], humanities and 
social sciences [33, 66, 76], artifcial intelligence [1, 10, 49, 53, 57], 
and beyond [3, 46, 51]. 

1All statistics reported are current at the time of this writing. Up-to-date numbers are 
found at https://www.wikidata.org/wiki/Wikidata:Statistics. 
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However, Wikidata is much more than a data resource. It is, 
frst and foremost, an international community of volunteers who 
subscribe to the goal of making free knowledge available to the 
world. It shares this and other goals with the wider Wikimedia 
Movement2 to which Wikidata belongs. Indeed, Wikidata is also 
a project (and website) of the Wikimedia Foundation, along with 
sister projects such as Wikipedia and Wikimedia Commons, backed 
by dedicated staf to create and maintain the infrastructure that 
enables the work of the community. 

Figure 1: Apps using Wikidata (from upper left): Wikipedia 
iOS app, mobile search on e/OS/, in-fight app by Euro-
wings/Lufthansa Systems, Siri (historical glitch exposing 
Wikidata IDs), and WikiShootMe tool for Wikipedia editors 

The complexity and scale of the endeavor may suggest that 
Wikidata was the result of a long and carefully prepared strategic 
plan of the Wikimedia Foundation, possibly in response to demands 
from the Wikipedia community. There is certainly some truth to 
that. However, the real history of how Wikidata was conceived, 
and how it eventually developed into its present form is not that 
straightforward: it involves a group of PhD students (naïve but 
optimistic3) a free software project that brought structured data 
2https://meta.wikimedia.org/wiki/Wikimedia_movement 
3We maintain that these are diferent qualities. 
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to thousands of wiki sites (successful, but not used for Wikidata), 
numerous funding proposals (some failed, some successful), and 
ideas from many diferent people, both in the Wikimedia movement 
and in the (Semantic) Web community. 

Each step in this journey has also been witnessed by some or all 
of the authors of this paper, but a full account of these steps, their 
causes, and infuences, has never been given in a coherent form. In 
this paper, we therefore embark upon the risky endeavor of recount-
ing a history that is, in part, also our own. The result is nevertheless 
more than a piece of self-recorded oral history, since available on-
line sources allow us to reconstruct not just what happened, but 
often also what the original plans and motivations have been, and 
how they have changed over time. Our subjective perspective will 
still play a major role in flling the gaps, ofering explanations, and 
deriving objectives for the future. 

Overall, we hope that our work can provide relevant insights not 
just about Wikidata, but also about the history of three infuential 
ideals that have found their expression in many social, political, 
and technological developments of our time, especially on the Web: 

(1) Community: the confdence that sensible people will work 
together to make the world a better place 

(2) Sharing: the goal of making knowledge, and digital resources 
in general, freely available to every human 

(3) Explication: the goal to formally specify information in ex-
plicit, unambiguous, and machine-processable ways 

These ideals are neither universally accepted nor free of internal 
conficts, but they continue to inspire. All three of them are closely 
tied to the development of the Web [8], to which they have also 
made important individual contributions: community is the basis 
of the wiki principle [34], sharing is the driving force of the open 
source and open knowledge movements, and explication through 
formal specifcation has motivated strong Web standards and the 
Semantic Web activity [7, 61]. Wikipedia naturally combines com-
munity and sharing, but Wikidata has pioneered the reconciliation 
of all three ideals.4 

2 WIKIDATA AT TEN YEARS OF AGE 
Before discussing its development further, we take a closer look at 
what Wikidata is today, to set it apart both from other activities 
and from its own former visions. As stated above, Wikidata is a 
knowledge graph, a community, an online platform, and a Wikime-
dia project. The aforementioned ideals are strongly represented in 
its design: 

(1) Community: all content (data and schema) is directly con-
trolled by an open community, not by the development team 
at Wikimedia Deutschland 

(2) Sharing: the data is licensed under Creative Commons CC-0, 
which imposes no restrictions on usage or distribution 

(3) Explication: content is structured according to its own data 
model, is exported in the RDF standard, and is open to ma-
chine reading/writing through APIs 

In addition to these fundamentals, Wikidata is also characterized 
by several further design choices: 
4Bernstein argues that community and formalization derive from partly opposing 
societal viewpoints that are typical of Northern America and Europe, respectively [8]. 
Within this view, Wikidata is a synthesis of American and European values. 

Table 1: Statistics about Wikidata as of February 2023 

Contributors registered 565,000 
unregistered (distinct IPs) 1.6 million 
active per month > 46,000 

Items total >101 million 
Properties total >10,800 

for external identifers > 7,800 
Statements total >1.44 billion 

for external identifers >206 million 
per item (average) 14.3 

Edits overall >1.8 billion 
per day (12 month avg) 699,000 

Monthly page views (12 month avg) 420 million 
Wikipedia articles using Wikidata 74% 

(4) Multi-linguality: One Wikidata serves all languages; user-
visible labels are translated, but underlying concepts and 
structures are shared; language-independent IDs are used 

(5) Verifability, not truth: Wikidata relies on external sources 
for confrmation; statements can come with references; con-
ficting or debated standpoints may co-exist 

(6) Integration with Wikimedia: Wikidata is a data backbone for 
other Wikimedia projects (linking articles on the same topic 
across languages, providing data displayed in Wikipedia 
articles, supplying image tags for Wikimedia Commons, etc.) 

(7) Identity provider: Wikidata concepts have stable, language-
independent identifers, linked with other resources (cata-
logs, archives, social networks, etc.) via external identifers 

These design choices distinguish Wikidata from many other struc-
tured knowledge collection eforts. Various projects rely on in-
formation extraction, partly from Wikipedia pages, most notably 
Yago [64], DBpedia [4], and Knowledge Vault [14]. Diferences in-
clude the lack of direct community control, mono-linguality, and 
lack of verifability (no references). Stronger similarities exist with 
the late Freebase [9], Metaweb’s (and later Google’s) discontinued 
knowledge graph community, and indeed some of this data was 
incorporated into Wikidata after the closing of that project [50]. 
Another related project is Semantic MediaWiki [26], on which we 
will have more to say later. 

The data collected in most of these projects can also be consid-
ered knowledge graphs, i.e., structured data collections that encode 
meaningful information in terms of (typed, directed) connections 
between concepts. Nevertheless, the actual data sets are completely 
diferent, both in their vocabulary and their underlying data model. 
In comparison to other approaches, Wikidata has one of the richest 
graph formats, where each statement (edge in the graph) can have 
user-defned annotations (e.g., validity time) and references. 

Today, Wikidata is at the core of the Wikimedia projects, a central 
resource of the world-wide knowledge ecosystem, and an integral 
part of technologies the world uses every day. Basic statistics are 
summarized in Table 1. Users of Wikidata’s data include technology 
organizations (e.g., Google, IBM [19, 44], Quora [74], reddit, Wol-
fram Alpha [60], Apple, Amazon, OpenAI [53], Twitter [23]) and 
cultural and educational institutions (e.g., the Met [35], Smithso-
nian [62], Internet Archive [47], The Science Museum [15], dblp [55]. 
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Wikidata’s data is also used by Open Source and Open Culture 
projects (e.g., Wikipedia, MusicBrainz [39], OpenStreetMap [45], 
OpenArtBrowser5, KDE [25], Wikitrivia6, Scribe [17]) as well as 
civil society projects (e.g., OCCRP [65], Peppercat [11], OpenSanc-
tions [48], GovDirectory [2], DataStory [36], EveryPolitician [12]). 

Wikidata’s data is used for a variety of tasks, including accessing 
basic information about a concept, machine learning, data cleaning 
and reconciliation, data exploration and visualization, tagging and 
entity recognition as well as internationalization of content. In 
addition, Wikidata is a hub in the Linked Data Web and beyond 
by connecting to over 7,500 other websites, catalogs, and other 
databases. 

3 SEMANTIC WIKIPEDIA 
Wikidata launched as a public web site in October 2012, but its 
true beginnings are much earlier, in May 2005. During the seven 
years between inception and launch, the design of Wikidata went 
through signifcant conceptual changes. This evolution was, how-
ever, driven not so much by deliberate strategic planning, but rather 
by close interactions with many people and communities as part of 
continuous eforts of making Wikidata a reality. 

The frst idea of what was to become Wikidata was born in early 
May 2005. Google was already strong, Skype had revolutionized 
(still voice-only) Internet telephony, Facebook was not fully public, 
and Twitter did not exist yet. Wikipedia, launched in 2001, was still 
not widely known, but its phase of explosive growth had started.7 

These were also formative years for the Wikimedia Movement, and 
the frst ever Wikimania conference was to be held in August 2005 
in Frankfurt am Main, Germany.8 

Just one train-hour away, in Karlsruhe, a group of young PhD stu-
dents were taking note. Markus Krötzsch, Max Völkel, and Denny 
Vrandečić had each recently joined the research group of Rudi 
Studer at University of Karlsruhe (now KIT), a leading location of 
Semantic Web research. Fascinated by the Wikipedia concept, and 
being early contributors,9 it was natural to ask how the Semantic 
Web ideas of explicit specifcation and machine-readable processing 
could make a contribution. Vrandečić proposed to annotate links on 
Wikipedia pages, inspired by the notion of typed links, a well-known 
concept in hypertext that was also endorsed by Berners-Lee [6]. 

The result was the early concept of Semantic Wikipedia, a pro-
posal to use annotations in wikitext markup for embedding struc-
tured data into Wikipedia articles [28]. Such integration of text 
and data was a popular concept in the early Semantic Web, and 
Wikipedia was perceived here as a miniature Web within which 
to realize these ideas. However, tying data to texts also enshrines 
mono-linguality, restricts machine-writability (since all data must 
also appear in text), and hinders verifability (since it is hard to link 
data and references). None of these issues were perceived as very 

5https://openartbrowser.org 
6https://wikitrivia.tomjwatson.com
7Between Jan 2004 and Jan 2007, the number of editors with more than fve monthly 
contributions to the English Wikipedia increased from 2,241 to over 100,000 (https: 
//stats.wikimedia.org/).
8https://wikimania2005.wikimedia.org 
9Krötzsch had edited Wikipedia since January 2003; Vrandečić since May 2003. 
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problematic at the time,10 whereas the seamless and gradual intro-
duction of structured data management into existing workfows 
was considered essential. 

Krötzsch and Vrandečić presented the idea at Wikimania on 
August 5th, 2005 (see Fig. 2). Certain of the convincing benefts 
of their vision, they called for volunteers to implement it – a task 
that Vrandečić, when asked, estimated to take about two weeks’ 
efort. The German company DocCheck stepped up to donate this 
efort, leading to the frst implementation of the software Semantic 
MediaWiki (SMW) [26, 29]. 

Looking back, the most striking aspect of this early history is 
how quickly the idea of a “Semantic Wikipedia” caught on and 
gathered support. In the 48 hours after their talk, Krötzsch and 
Vrandečić created a related community portal11 with details on 
project goals, implementation plan, and envisioned applications 
(including “question answering based on Wikipedia (e.g. integrated 
in major web searching engines)”.12) Within a month, the idea had 
gathered vocal supporters in the Web community, such as Tim 
Finin, Danny Ayers, and Mike Linksvayer.13. The SMW software 
saw its frst release 0.1 on September 29th, 2005, with new mailing 
lists connecting to a growing user community. A frst WWW paper 
was presented at WWW2006 in Edinburgh, Scotland [27]. 

This sudden success also refects that Semantic Wikipedia res-
onated strongly with popular ideas of the time. Indeed, several 
semantic wiki systems (not related to Wikipedia) had been proposed 
around that time [13], and there was even a concurrent, completely 
independent (but not completely dissimilar) proposal for a “Se-
mantic MediaWiki” by Hideaki Takeda and his research group, 
frst published in October 2005 [41, 42]. The vision of a machine-
readable Wikipedia also inspired researchers, which would later 
lead to DBpedia [4] and Yago [64] (both 2007). 

Conversely, structured data had been gaining popularity within 
the Wikimedia Movement, e.g., in the German Wikipedia’s “Per-
sonendaten” initiative.14 In a peculiar historical coincidence, Erik 
Möller had recently proposed the idea of a Wikimedia project called 
Wikidata, conceived as a wiki-like database for several concrete 
application areas.15 In the following years, Möller, Gerard Mei-
jssen, and others pursued the OmegaWiki project (frst named Wik-
tionaryZ ), which had an alternative approach to the data model [40, 
10It is curious that the Semantic Web vision of the early 2000s has generally favored 
machine-readability over machine-writability.
11See https://meta.wikimedia.org/wiki/Semantic_MediaWiki and its history 
12https://meta.wikimedia.org/w/index.php?title=Semantic_MediaWiki/Envisaged_ 
applications&oldid=188380
13https://simia.net/wiki/Semantic_Wikipedia 
14https://de.wikipedia.org/wiki/Wikipedia:Personendaten 
15See https://meta.wikimedia.org/wiki/Wikidata/Archive/Wikidata/historical and its 
page history. 
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43, 67], but was much more focused on multi-linguality from the 
beginning. It would still take years for these concepts to converge. 

4 MOVING SIDEWAYS (2005–2010) 
In the following years, the initial success of Semantic Wikipedia 
(the grand vision) gradually turned into a success of Semantic Me-
diaWiki (the software). Fueled by the initiators’ intensive devel-
opment activities and community management, a growing user 
base was running their own Semantic MediaWiki sites in many 
application domains. The built-in query answering functionality 
turned out to be especially useful for many community projects 
outside of Wikipedia. Further developers joined, and the frst SMW 
User Meeting in 2008 in Boston became the starting point of the 
regular SMWCon conference series, which is still ongoing today.16 

Figure 3: Screenshot of the internal EVA wiki, a Semantic 
MediaWiki instance used by astronauts at NASA 

Practical experiences and user feedback from SMW also revealed 
aspects that the original concept of Semantic Wikipedia had over-
looked or misjudged. Facilitated by new software extensions in the 
prospering SMW ecosystem, form-based input methods soon domi-
nated over in-text annotations – a major deviation from the unity 
of data and text that was central to the Semantic Wikipedia concept. 
Moreover, it soon emerged that the provision of RDF-encoded data 
(fully conforming to Linked Data recommendations [5]) did not 
lead to relevant applications. Instead, the ability to embed query 
results into wiki pages was what motivated users to add structured 
data. Most development eforts between 2005 and 2010 were di-
rected towards improving these inline queries in terms of power, 
performance, and presentation. Semantic wikis thus prospered, but, 
without inspiring data re-use beyond individual sites as expected 
for Wikipedia. SMW gradually diverged from its original goal. 

Indeed, the praise that SMW won from researchers and prac-
titioners had little impact on Wikipedia. SMW was presented at 
Wikimania each year (e.g. [30], often gathering signifcant audi-
ences and positive feedback, yet the route into Wikipedia remained 

16https://www.semantic-mediawiki.org/wiki/SMWCon 

unclear. For several years, editors and operators were occupied with 
running Wikipedia in a time of unprecedented growth. Potentially 
disruptive software changes were out of the question, and techni-
cal work focused on core functionality (UI, account management, 
discussion pages, backend performance). Even those more meager 
innovations were not always welcomed by the growing commu-
nity, resulting in conficts between the Wikimedia Foundation and 
contributors. Adding data management to Wikipedias’ core tasks 
seemed a huge risk, especially as some communities became more 
conservative and less open to such changes. Even after many years, 
the only bits of structured data in Wikipedia came from a few uses 
of Microformats [24] – sparse records that would never form a 
knowledge graph. 

SMW meanwhile was gathering interest elsewhere [26, 29, 31]. 
The large wiki host Wikia had made it a standard ofer for its 
customers. Smaller IT companies ofered services and extensions 
to turn it into a tool of corporate knowledge management. One of 
them was Ontoprise, a Karlsruhe-based SME subcontracted by Paul 
Allen’s Vulcan Inc. under the leadership of Mark Greaves to adapt 
SMW for knowledge acquisition in the ambitious Halo project [18]. 
To support development and community outreach, Ontoprise hired 
a local computer science student, Lydia Pintscher. 

5 EVOLUTION OF AN IDEA 
While SMW was moving along its own trajectory, the greater goal 
was, however, not abandoned. Between 2005 and 2012, through 
interactions with many people, the original Semantic Wikipedia 
evolved to the frst accurate concept of Wikidata. 

Erik Möller, by then Deputy Director of the Wikimedia Founda-
tion, was the driving force behind a major change: Vrandečić was 
still arguing to turn the individual Wikipedias semantic in 2009 
(in particular to compare the graphs from the diferent language 
editions [58, 59, 71]), whereas Möller favored a single Wikidata for 
all languages. Already in Möller’s original Wikidata proposal in 
2004, he had envisioned a solution “to centrally store and manage 
data from all Wikimedia projects.”17 The resulting design combined 
this idea with the more fuid, graph-based data model of Semantic 
Wikipedia. Möller had also secured the domain for Wikidata, which 
was a major factor in eventually selecting this name. 

Another important realization was that verifability would have 
to play a central role. Vrandečić, Elena Simperl (then KIT), and 
Mathias Schindler (Wikimedia Deutschland) initiated research on 
the topic of knowledge diversity, which led up to the EU research 
project RENDER18 (2010–2013). The project developed ideas for 
handling contradicting and incomplete knowledge, and analyzed 
Wikipedia to understand the necessity for such approaches [63]. 

Also in 2010, Krötzsch and Vrandečić had fnished their Ph.D.s, 
with Krötzsch joining Ian Horrocks’s group at the University of Ox-
ford and Vrandečić following an invitation of Yolanda Gil to spend 
a 6-month sabbatical at ISI, University of Southern California. The 
frst prototype for a verifability-enabled semantic wiki platform, 
named Shortipedia, emerged from the collaboration of Vrandečić, 
Gil, Varun Ratnakar (ISI), and Krötzsch [70]. The prototype also 

17https://web.archive.org/web/20051223092827/http://meta.wikimedia.org/wiki/ 
Wikidata 
18http://render-project.eu 
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implemented language-independent identifers with labels per lan-
guage. Ideas were gradually converging towards Wikidata. 

6 PROJECT PROPOSAL 
Based on the long-standing interest in structured data around Wiki-
media projects, Danese Cooper, then CTO of the Wikimedia Founda-
tion, convened the Wikimedia Data Summit19 in February 2011. Tim 
O’Reilly hosted the summit at the headquarters of O’Reilly in Se-
bastopol, CA. The invitation included representatives from the Wiki-
media Foundation, Freebase (which had been acquired by Google 
the year prior), DBpedia, Semantic MediaWiki, R.V. Guha from 
Google, Mark Greaves from Paul Allen’s Vulcan, and others. Many 
diferent ideas were discussed, but a rough consensus between some 
participants emerged, which would prompt Vrandečić to start writ-
ing a proposal for what at frst was called data.wikimedia.org, but 
eventually would become Wikidata. 

The project proposal draft20 was presented to the community 
by Vrandečić at Wikimania 2011 in Haifa, Israel. At that event, 
Qamarniso Ismailova, an administrator of the Uzbek Wikipedia, 
and Vrandečić met. They married in August 2012. The Q prefx in 
QIDs, used as identifers in Wikidata, is the frst letter in her name. 

Möller made it clear that the Wikimedia Foundation would be, 
at that point, reluctant to take on a project of this scale. Instead 
he identifed the German chapter, Wikimedia Deutschland, as a 
good potential host for the development. Thanks to the on-going 
collaboration in RENDER, Pavel Richter, then Executive Director 
of Wikimedia Deutschland, took the proposal to WMDE’s Board, 
which decided to accept Wikidata as a new Wikimedia project in 
June 2011, provided that sufcient funding would be available.21 

For Richter and Wikimedia Deutschland this was a major step, as 
the planned development team would signifcantly enlarge Wiki-
media Deutschland, and necessitate a sudden transformation of the 
organization, which Richter managed in the years to come [56]. 

With the help of Lisa Seitz-Gruwell at the Wikimedia Foundation, 
they secured €1.3 Million in funding for the project: half from 
the Allen Institute for AI (AI2),22 and a quarter each from Google 
and the Gordon and Betty Moore Foundation.23 While looking 
for funding, at least one major donor dropped out because the 
project proposal insisted that the ontology of Wikidata had to 
be community-controlled, and would be neither pre-defned by 
professional ontologists nor imported from existing ontologies. 
Possible funders were also worried that the project did not plan 
to bulk-upload DBpedia to kick-start the content. Vrandečić was 
convinced that both of these requirements would not have had a 
positive efect on the organic growth of the community. Convinced 
the project would fail because of that, they dropped out. 

7 EARLY DEVELOPMENT AND LAUNCH 
The development of Wikidata began on April 1st, 2012 in Berlin. 
During the frst months of development, the groundwork was laid 

19https://meta.wikimedia.org/wiki/Data_summit_2011 
20https://meta.wikimedia.org/wiki/Wikidata/Technical_proposal 
21https://www.wikimedia.de/wp-content/uploads/2019/10/Beschlüsse-des-8.-
Vorstandes.pdf
22Wikidata actually triggered the creation of AI2: Paul Allen’s Vulcan Inc. could not 
legally provide charitable donations without a commercial contract, as required by 
Wikimedia, leading him to pursue the idea of an AI-related nonproft that had been 
discussed for some time (Mark Greaves, personal communication).
23https://techcrunch.com/2012/03/30/wikipedias-next-big-thing-wikidata-a-
machine-readable-user-editable-database-funded-by-google-paul-allen-and-others 

Figure 4: Initial Wikidata development team from April 2013; 
from left to right: John Blad, Abraham Taherivand, Tobias 
Gritschacher, Henning Snater, Jeroen De Dauw, Daniel Kin-
zler, Markus Krötzsch, Lydia Pintscher, Silke Weber, Denny 
Vrandečić, Daniel Werner, Katie Filbert, Jens Ohlig 

to allow MediaWiki to store structured data. At the same time, dis-
cussions in the Wikimedia communities led to people laying with 
the Wikidata project their highest hopes, and biggest concerns, for 
what the project would mean for the future of Wikipedia and the 
larger Wikimedia Movement. There were fears and fantasies of com-
plete automation of Wikipedia article writing, a forced uniformity 
and alignment across the diferent Wikipedia language editions, 
and the loss of nuance and cultural context in structured data. For-
tuitously, Google announced the Knowledge Graph in May 2012, 
which had a lasting positive impact on the interest into Wikidata. 

Wikidata launched on October 29, 2012. This initial launch was, 
intentionally, very limited. Users could create new identifers for 
concepts (QIDs), label them in many languages, and link them to 
Wikipedia articles and other Wikimedia pages. Statements were 
not supported yet, and the collected links and labels were not used 
anywhere. The frst community-created item was about Africa. 

One surprisingly contentious aspect was the use of numeric 
QIDs. Numeric QIDs are still being questioned today, with propo-
nents arguing that a qualifed name such as dbp:Tokyo is easier to 
understand than Q1490. A major infuence for preferring abstract24 

QIDs were discussions with Metaweb regarding their experience 
with Freebase. Moreover, most other online databases, authority 
fles, and ontologies were also preferring abstract IDs. De-coupling 
a concept’s name from its ID can increase stability (since IDs do 
not change if names do), but studies found that Wikipedia article 
titles often are rather stable identifers [20]. More importantly, how-
ever, the founders of Wikidata did not want to use an anglo-centric 
solution, nor suggest the use of many diferent language-specifc 
identifers (such as dbp:東京都) for the same Item. 

8 EARLY WIKIDATA (2013–2015) 
Wikidata grew. Crucial functionality was added, the community 
grew, and the content was expanded alongside many initial data 
modeling discussions. This growth was intentionally managed to 
be slow and steady, in order to build a healthy project, created and 
supported by a sustainable community. 

24Some rare QIDs do have meaning: https://www.wikidata.org/wiki/Wikidata:Humour 
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Figure 5: Early mockup of the Wikidata UI 

Figure 6: Screenshot of the Wikidata UI as of 2022 

Among the important functionality added in the frst months 
after launch were the support for wikis to use Wikidata’s sitelinks 
rather than encode that locally (frst Wikipedias – Hungarian, He-
brew and Italian – in January 2013, and English in February 2013). 
Wikipedias started deleting the sitelinks from their local articles. 
This led to a removal of more than 240 million lines of wikitext 
across Wikipedia language editions, which reduced the cross-wiki 
maintenance efort massively [72]. In some languages, these lines 
constituted more than half of the content of that Wikipedia lan-
guage edition. In many languages, editing activity dropped dra-
matically at frst, sometimes by 80%. But those edits were mostly 
from bots that were previously needed to synchronize links across 
languages. With those bots gone, humans were suddenly better 
able to ‘see’ each other and build a more meaningful community. 
In many languages, this eventually led to an increased community 
activity. In addition to reducing the maintenance burden on the 
Wikipedias, this also lead to the creation of Items on Wikidata for 
a large number of general concepts represented by each of these 
articles, and thereby helped bootstrap the content of Wikidata. 

Further development introduced properties and basic statements 
(January 2013), as well as basic support for including data from 
Wikidata into Wikipedia articles (April 2013). The editor commu-
nity started rallying around the tasks that could be done with the 
limited functionality and started forming task forces (later becom-
ing WikiProjects) to collect and expand data around topics such as 
countries and Pokémon, or to improve the language coverage for 

Figure 7: Number of pages on Wikidata: Wikidata reached 
100 million entities just in the week before its tenth birthday 

Figure 8: Monthly active contributors on Wikidata; the circle 
indicates when the initial import of sitelinks fnished 

certain languages.25 This initial editor community was a healthy 
mix of people who were doing similar work on Wikipedia and 
found Wikidata to be a better ft for their type of work, some open 
data enthusiasts, and Semantic Web people who were excited by 
the idea of Wikimedia embracing (some of) their ideas and by what 
this would enable going forward. 

Along the way, the skepticism of some (though not all) Wiki-
medians could be addressed by Wikidata showing its benefts and 
potential, and by the care that had been put into its foundational 
design. The centralization of sitelinks brought a lot of goodwill to 
Wikidata.26 It helped that early on it was decided that Wikidata 
would not be forced upon any Wikimedia project, but that instead it 
would be up to the editor community on each wiki to decide where 
and how they would make use of data from Wikidata. 

It has been a challenge to make the idea of a knowledge graph 
accessible and attractive to an audience that is not familiar with the 
ideas of the Semantic Web. Data is abstract, and it takes creativity 
and efort to see the potential in linking this data and making it 
machine-readable. A few key applications were instrumental in 
sparking excitement by showing what is and will become possi-
ble once Wikidata grew. Chief among the people who made this 
possible was Magnus Manske, who developed Reasonator,27 an 
alternative view on Wikidata; Wiri,28 an early question answering 
demo; and Wikidata Query, the frst query tool for Wikidata. 
25In January 2013 the labels and descriptions task force succeeded in creating English 
labels for all of the frst 20,000 Items.
26Former Board of Trustee member Phoebe Ayers stated that “the sitelinks alone were 
worth the price of admission”. 
27https://reasonator.toolforge.org 
28https://magnus-toolserver.toolforge.org/thetalkpage 
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Figure 9: Wikidata won the Open Data Award in 2014; from 
left to right: Sir Nigel Shadbolt, Lydia Pintscher, Magnus 
Manske, Sir Tim Berners-Lee 

In addition to inspiring people’s imagination, it was also neces-
sary to support the editors with specialized and large-scale editing 
tools to be able to create and maintain the vast knowledge graph. 
The development team focused on the core of Wikidata, and com-
munity members stepped up to the task of building these tools 
around the core. Here too, Manske was chief among them. He cre-
ated tools such as Mix’n’match,29 for matching Wikidata Items to 
entries in other catalogs; Terminator,30 for gathering translations 
for Items in missing languages; The Wikidata Game,31 for answer-
ing a question that will result in an edit on Wikidata32; and – maybe 
most importantly – QuickStatements,33 that signifcantly lowered 
the bar for mass edits by non-technical editors. 

During this time, it also became apparent that more support for 
the editors was needed to defne ’rules’ around the data without 
losing the fexibility and openness of the project. In July 2015, the 
Property constraint system was introduced, which enabled editors 
to specify in a machine-readable way how each of the thousands 
of Properties should be used. 

In September 2015, the initial Wikidata Query tool by Manske 
had served its purpose as a feasibility study and demo, and the 
Wikidata Query Service (WDQS) was launched.34 WDQS is a Blaze-
graph-based SPARQL endpoint that gives access to the RDF-ized 
version [16, 21] of the data in Wikidata in real-time, through live 
updates [37]. Its goal is to enable applications and services on top of 
Wikidata, as well as to support the editor community, especially in 
improving data quality. Originally, Vrandečić had not planned for a 
SPARQL query service, as he did not think that any of the available 
Open Source solutions would be performant enough to support 
Wikidata. Fortunately he was wrong, and today the SPARQL query 
service has become an integral part of the Wikidata ecosystem.35 

In particular, the query service allows for the creation of beautiful, 
even interactive visualizations directly from a query, such as maps, 
galleries, and graphs (see Figure 10). The service supports federation 
with other query endpoints, and allows for downloading the results 
in various formats. Reaching the 2020s, however, the query service 

29https://mix-n-match.toolforge.org 
30https://wikidata-terminator.toolforge.org 
31https://www.wikidata.org/wiki/Wikidata:The_Game 
32Example questions include “Is this Wikipedia article about a human?” or “Is this 
image a good representation of this concept?”
33https://quickstatements.toolforge.org 
34https://lists.wikimedia.org/hyperkitty/list/wikidata@lists.wikimedia.org/thread/ 
N2HPRCYIWGLM2IDTNCHQLNY574H5ZEQR/
35Malyshev et al. have curated a large, freely available dataset of anonymized WDQS 
queries and analyzed practical usage [37]. 

Figure 10: Example query visualizations from WDQS: loca-
tions of movie narratives (above), and a timeline of space 
discoveries (below) 

has started to become a bottleneck, as the growth of Wikidata has 
outpaced the development of Open Source triplestores [75]. 

9 TEENAGE WIKIDATA (2015-2022) 
In 2016, Google closed down Freebase and helped with the migra-
tion of the data to Wikidata [50]. The Wikidata community picked 
up the data carefully and slowly, and ensured that the infux of data 
would not push beyond their capacity to maintain it. 

While Wikidata was always imagined to be useful outside of 
Wikipedia, its development had started out with the focus of pro-
viding a backbone for Wikipedia. This very soon expanded to the 
other Wikimedia projects, as well as data consumers outside of 
Wikimedia looking for general purpose data. But that is not the 
only expansion that Wikidata went through. 

In early 2018, Wikidata was extended to also be able to cover 
lexicographical data, in order to provide a machine-readable dic-
tionary. In late 2018, Wikimedia Commons was enhanced with the 
ability to record machine-readable data about its media fles, based 
on Wikidata’s concepts and technology. 

The newest wave of expansion is the Wikibase Ecosystem, where 
groups and organizations outside Wikimedia use the underlying 
software that powers Wikidata (called Wikibase36) to run their own 
knowledge graphs, which are often highly inter-connected with 
Wikidata and other Wikibase instances, as well as other resources 
on the Linked Data Web. 

10 OUTLOOK 
The frst ten years of Wikidata are just its beginning. There is 
hopefully much more to come, but also much more still to do. 

Indeed, even the original concept has not been fully realized 
yet. The initial Wikidata proposal (Section 6) was split in three 
phases: frst sitelinks, second statements, third queries. The third 
phase, though, has not yet been realized. It was planned to allow 
the community to defne queries, to store and visualize the results 
in Wikidata, and to include these results in Wikipedia. This would 
have served as a forcing function to increase the uniformity of 
Wikidata’s structure. 
36https://wikiba.se 
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Figure 11: One of the cakes made for Wikidata’s tenth birth-
day: the two QIDs refer to the song Happy Birthday To You 
and to Wikidata 

Indeed, data uniformity and coherency has emerged as one of 
the big challenges that Wikidata has yet to address. By selecting 
a fexible, statement-centric data model – inspired by SMW, and 
in turn by RDF – Wikidata does not enforce a fxed schema upon 
groups of concepts. This is a maximal departure from the historic 
Wikidata plan (Section 3), and even from the more fexible (but still 
template-based) Freebase. There are advantages to such fexibil-
ity (e.g., Freebase struggled with evolving schemas or unexpected 
needs), but it also leads to reduced coherence and uniformity across 
groups of similar concepts, which is an obstacle to re-use. 

On-going and future developments may help to address this, 
while unlocking additional new uses of the data. Two notable 
Wikimedia projects under current development are Wikifunctions 
and Abstract Wikipedia [69], both led by Vrandečić. These closely-
related projects have a number of goals. Most prominently, Abstract 
Wikipedia is working towards extending knowledge representation 
beyond Wikidata such that one can abstractly capture the contents 
and structure of Wikipedia articles. Building on top of the data and 
lexicographic knowledge in Wikidata, these abstract representa-
tions will then be used to generate encyclopedic content in many 
more languages, providing a baseline of knowledge in the hun-
dreds of languages of Wikipedia. This will also require signifcantly 
more lexicographic knowledge of Wikidata than currently available 
(about 1,000,000 Lexemes in 1,000 languages as of February 2023). 

Wikifunctions in turn is envisioned as a wiki-based repository of 
executable functions, described in community-curated source code. 
These functions will in particular be used to access and transform 
data in Wikidata, in order to generate views on the data. These 
views – tables, graphs, text – can then be integrated into Wikipedia. 
This is a return to the goals of the original Phase 3, which would 
increase both the incentives to make the data more coherent, and 
the visibility and reach of the data as such. This may then lead to 
improved correctness and completeness of the data, since only data 
that is used is data that is good (a corollary to Linus’s law of “given 
enough eyeballs, all bugs are shallow” [54]). 

Returning to Wikidata itself, there are also many important 
tasks and developments still ahead. Editors need continued support 
to maintain data quality and increase coherence, an everlasting 
challenge in an open and dynamic system. Together with easier 
access methods, this should enable more applications, services, and 
research on top of the data and increase Wikidata’s impact further. 

In addition, Wikidata still has a long way to go to fully realize its 
potential as a support system for the Wikimedia projects. 

Another aspect of Wikidata that we think needs further de-
velopment is how to more efectively share semantics – within 
Wikidata itself, with other Wikimedia projects, and with the world 
in general. Wikidata is not based on a standard semantics such 
as OWL [22], although community modeling is strongly inspired 
by some of the expressive features developed for ontologies. The 
intended modeling of data is communicated through documenta-
tion on wikidata.org, shared SPARQL query patterns, and Entity 
Schemas in ShEx [52]. Nevertheless, the intention of modeling pat-
terns and individual statements often remains informal, vague, and 
ambiguous. As Krötzsch argued in his ISWC 2022 keynote [32], 
a single, fxed semantic model could not be enough for all uses 
and perspectives required for Wikidata (or the Web as a whole), 
yet some sufciently formal, unambiguous, and declarative way of 
sharing intended interpretations is still needed. A variety of pow-
erful knowledge representation languages could be used for this 
purpose, but we still lack both infrastructure and best practices to 
use them efectively in such complex applications. 

The above are mainly the wishes and predictions of the authors. 
The beauty of Wikidata is, however, that many people have used 
the system and data in ways we never have imagined, and we hope 
and expect that the future will continue to surprise us. 
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