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Concepts



Concepts

● Wikibase:
○ Wikibase Repo: Wikidata, Wikimedia Commons

○ Wikibase Client: English Wikipedia, German Wikisource, Wikidata

○ Federation

● Entities:

○ Item

○ Property

● Data model:

○ Terms: labels, descriptions, aliases

○ Statements

○ Sitelinks

● Other Entities:

○ Lexeme

i. Basically dictionary entries

ii. Has a different data model

○ MediaInfo

i. One per file in commons, making Structured Data on Commons 

possible

ii. Has a different data model



Terms

Statements Sitelinks

aliases



Code structure



Example: Wikimedia Commons
(A repo wiki)



Example: English Wikipedia
(A client wiki)



Directories

“data-access” is part of “lib”
“view” is part of “repo”

https://gerrit.wikimedia.org/r/plugins/gitiles/mediawiki/extensions/Wikibase/+/master


Representations/APIs



One source of truth
(Internal)



HTML
/wiki/Special:EntityData/Q7251
/wiki/Q7251



JSON API
/wiki/Special:EntityData/Q7251.json
/w/api.php?action=wbgetentities&id=Q7251



RDF (ttl, jsonld)
/wiki/Special:EntityData/Q7251.ttl /wiki/Special:EntityData/Q7251.jsonld



PHP API



Secondary data 
storages



Term store 
(+ its caches)

Credit: Emoji one, 
CC-BY-SA 4.0



ParserCache

● Stores the HTML representation 
● Plugs into and the same as MediaWiki ParserCache
● Includes placeholders, cached values for information 

substituted per user preferences at read time
● Entry point for server-side rendering of VueJS micro front 

ends.
● Expires in a 30 days or gets invalidated by edit
● Fragmented by language (different than most WMF Wikis)



Blazegraph
● Stores an optimized version of RDF (turtle) 

representation
● That’s what empowers Wikidata query service 

(WDQS, https://query.wikidata.org)
● A graph database made using RDF (turtle) 

representation of entities
● Completely out of appservers and wikidata 

itself.



Wikidata Storage 
(Relational data+JSON)

Wikidata 
Linked Data 

Interface 
(RDF)

Wikidata Query Service
(SPARQL)

Query 
Service 
Importer

Wikidata 
Query 

Service UI

RDF Triple Store
(BlazeGraph)

Linked Data 
Client

 Dumps
(RDF, JSON)

Dumper

real time 
updates

load from 
scratch

WDQS infrastructure
https://w.wiki/B8$



ElasticSearch

● Handled through WikibaseCirrusSearch 
extension

● It’s optional, third parties can use the term 
store instead.

● Exposed via Special:Search (duh) and 
wbsearchentities API module



Wikidata Storage 
(SQL+JSON)

 Dumps
(RDF, JSON)

Dumper

full weekly dumps
incremental daily dumps

Dumps



Entity usage



On Repo
● Rendering another item
● Special pages



On Client
● Sitelink usage
● Data usage

○ Parser functions
○ Lua functions (https://w.wiki/9Va)

https://w.wiki/9VZ



Tracking 
entity usage

Client-side:

Repo-side:



Wikidata Storage
(SQL+JSON)

Wikidata API

Wikidata Lua

Wikipedia 
Watchlist

Wikidata 
Entity

Wikipedia 
Article

Wikidata 
Change 
Dispatching

Wikipedia 
Job Queue

log

purge

https://w.wiki/8xy

Change 
dispatching



On another 
repo



Front-end stack



Entity pageview frontend

● jquery ui widgets
● Hooked into mediawiki ResourceLoader:

○ Start point: “wikibase.ui.entityViewInit” 
module



Legacy
(https://w.wiki/9VN)



Refactoring RL 
modules
(https://w.wiki/Ax2)



Modernizing 
frontend

● Server Side Rendering
● VueJS + TypeScript



SSR, 
overview



SSR, details



Miscellaneous parts 



Even more 
things to support 
Wikidata ● WikibaseQualityConstraints

● WMDE analytics refinery
● PropertySuggester
● ArticlePlaceholder (for client wikis)
● Bot frameworks:

○ QuickStatements
○ Pywikibot
○ WikidataIntegrator
○ ...



Future changes



Some changes

● Term store migration
● Wikidata query service backend scaling
● Frontend improvements 

maintenance:

feature:

● Client editing (wikidata bridge)



Docs
● Docs directory in the git repo
● Wikidata page in wikitech
● Wikibase page in mediawiki.org

https://gerrit.wikimedia.org/r/plugins/gitiles/mediawiki/extensions/Wikibase/+/master/docs/
https://wikitech.wikimedia.org/wiki/WMDE/Wikidata
https://www.mediawiki.org/wiki/Wikibase
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