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active Wikipedians 69,000

English 31,000
German 5,500

11 languages >1,000
half of languages (146) <10

CC-BY-SA - Niccolò Caranti



Imagine a 
world where 
everyone can 
share in the 
sum of all 
knowledge.



The cost of Wikipedia

 #topics × #languages
20M × 300 ≈ 6,000,000,0002













● Open Knowledge Graph

● Powering Wikipedia

● Launched 2012

● Structured linked data

● Persistent identifiers

● Multilingual
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5,708
linked catalogs



 92,184,530
items



1,171,042,455
statements



25,861
contributors per month



1,345,821,100 
edits



~15,000,000
SPARQL queries per day



Vermeer paintings by location
w.wiki/XdX



Timeline of adaptations of “Little Women”
and actresses who played Jo

w.wiki/EsE



Artists who
could be

“D.K. 1964”
w.wiki/swa



Etymology of the word ‘water’
w.wiki/7LT



Marie Curie’s
academic genealogy

w.wiki/AE8





The cost of Wikipedia

 #topics × #languages
20M × 300 ≈ 6,000,000,0002



Just bring 
everything 
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Toy example

“The only one who ever 
won Nobel Prizes in two 
different sciences was 
Marie Curie.”

OnlyPersonThat
  Person: Marie Curie
  Condition: AwardWinning
    Award: Nobel Prize
    Type: ModNounPhrase
      Determiner: two
      Modifiers:
        different
        scientific
      Head: category



Toy example

“Marie Curie war die 
einzige Person die 
Nobelpreise in zwei 
verschiedenen 
wissenschaftlichen 
Kategorien erhielt.”

OnlyPersonThat
  Person: Marie Curie
  Condition: AwardWinning
    Award: Nobel Prize
    Type: ModNounPhrase
      Determiner: two
      Modifiers:
        different
        scientific
      Head: category



Constructors
OnlyPersonThat(
  Person: Person
  Condition: Verb phrase
) ￫ Clause

AwardWinning(
  Award: Award
  Type: Noun phrase
  Time: Time
  Reason: Noun phrase
) ￫ Verb phrase

ModNounPhrase(
  Determiner: Determiner
  Modifiers: List(Adjectival phrase)
  Head: Noun phrase
) ￫ Noun phrase



Renderer
per constructor

and language

“Marie Curie was the only 
person who to receive the 
Nobel Prize in two different 
scientific categories.”

OnlyPersonThat:
  Person + 
  "was the only person" +
  Condition + "."



Renderer
per constructor

and language

“Marie Curie ist die einzige 
Person die den Nobelpreis 
in zwei verschiedenen 
Kategorien erhielt.”

OnlyPersonThat:
  Person + 
  "was the only person" +
  Condition + "."

OnlyPersonThat:
  Person + 
  "ist die einzige Person die"   
  + Condition + "."



WIKIDATA

OnlyPersonThat
  Person: Marie Curie
  Condition: AwardWinning
    Award: Nobel Prize
    Type: ModNounPhrase
      Determiner: two
      Modifiers:
        different
        scientific
      Head: category

“$Person was 
the only person 
$Condition.”

Marie Curie was the 
only person to 
receive the Nobel 
Prize in two 
different scientific 
categories.



WIKIDATA
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Person die 
$Condition.”

Marie Curie war die 
einzige Person die 
den Nobelpreis in 
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Kategorien erhielt.
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WIKIDATA

“$Person war 
die einzige 
Person die 
$Condition.”

Marie Curie war die 
einzige Person die 
den Nobelpreis in 
zwei verschiedenen 
Kategorien erhielt.

WIKIFUNCTIONS

OnlyPersonThat
  Person: Marie Curie
  Condition: AwardWinning
    Award: Nobel Prize
    Type: ModNounPhrase
      Determiner: two
      Modifiers:
        different
        scientific
      Head: category



English German Amharic

Ontario, 
California Oxygen Marie Curie Music

Renderer
one per language 
and constructor

Content
one per article

Constructor
single set

WIKIDATA 
lexical and ontological 

knowledge

WIKIFUNCTIONS 
functional knowledge



The cost of Wikipedia
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Desiderata
● Content easy to contribute - in any language

● Constructors maintained by community

● Renderers maintained by community

● System can be understood and edited predictably

● Graceful degradation



Reasons for optimism
● Single genre: encyclopedic text

● No need to parse and understand language

● Can start very simple and low baseline

● Promising incentive infrastructure

● Attractive goal



Imagine a 
world where 
everyone can 
share in the 
sum of all 
knowledge
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Constructor

Content

Renderer

Type

Value

Function



WIKIFUNCTIONS

*



● Wikipedia for algorithms

● First new Wikimedia 

project since 2012

● Launching 2021

● Multilingual

(natural & programming)

We are looking 
for a logo!

WIKIFUNCTIONS

w.wiki/vPH



CC-BY-SA - User:Zerodamage



Functions are knowledge











What’s the ratio of 
right hand keys 
and left hand keys 
in a text?



PD - Doug Thompson



CC-BY-SA - User:Asmdemon



CC0 - Mike Wilson



Wikifunctions:Main Page
The free library of functions

Welcome to Wikifunctions!
Wikifunctions is a free library of functions to which everyone can contribute to. You can find 33,785 functions that you can use for a wide range of tasks. 
Join our community and learn about Wikifunctions! This page is written by the community and I am just lorem ipsuming around.

Functions by topic
Mathematics (Arithmetics • Geometry • Analysis) • Logics • String operations • Physics (Mechanics • Relativity • Quantum) • Chemistry • Astronomy • 
Geography • Calendars • Finances • Language • Other topics

Introductions
What is Wikifunctions? • What is a function? • How can I use this? • How can I contribute?

Function of the day
Distance between bodies of the solar system
Body 1                                       𝌹
Body 2                                       𝌹 
Time                                           𝌹 
 

Types
Numeric types • Boolean • Byte • Strings • Generic types • Geo types • Date and time types • Quantity types • Image • Video • Grammar types • Full list

Functions by programming language
JavaScript • Python • WebAssembly • Lua • C • C++ • Rust • Hazel • Haskell • Java • R • Closure • Fortran • Lisp • Excel • Composed • Built-in • Full list 

Recent new functions
Factorize: Integer ➝ List(Integer) • Plural: Croatian noun, Croatian case ➝ String • Easter date: Gregorian year ➝ Gregorian date • Longer list

Calculeum

July 17, 2020

Create a new object

Neowise
Earth

?



reverse   (Z1428)
function: string ➝ string
Returns the input string backwards.

Arguments
input (string)

Return type
string

Implementations
1. JavaScript
2. Lua
3. Python 3
4. Go
5. composition

Tests
                                          1.      2.     3.

● abba ➝ abba   OK   OK   OK   OK   OK  [see test] [trace evaluation]  
● live ➝ evil    fail   OK   OK   OK   OK  [see test] [trace evaluation]  

Form
input                                      𝌹

Evaluate

?



multiply   (Z2303)
function: positive integer, positive integer ➝ positive integer
Multiplication is a mathematical operation that returns the multiplicand summed up multiplier times. This function returns a 
overflow error in case the result is larger than 4,294,967,295.

Arguments
multiplicand (positive integer)

multiplier (positive integer)

Return type
positive integer

Implementations
1. JavaScript
2. Scheme
3. composition

Tests
                                   1.      2.     3.

● 0, 0 ➝ 0   OK   OK   OK  [see test] [trace evaluation]  
● 2, 4 ➝ 8   OK   OK   OK  [see test] [trace evaluation]  

Form
multiplicand                           𝌹
multiplier                               𝌹

Calculemus!

?



Produkt   (Z2303)
Funktion: natürliche Zahl, natürliche Zahl ➝ natürliche Zahl
Multiplikation ist eine mathematische Operation die den Multiplikanden mehrfach aufaddiert, und zwar Multiplikator mal. 
Diese Funktion erzeugt einen Überlauffehler, wenn das Ergebnis über 4,294,967,295 ist.

Argumente
Multiplikand (natürliche Zahl)

Multiplikator (natürliche Zahl)

Ergebnistyp
natürliche Zahl

Implementierungen
1. eingebaut
2. JavaScript
3. Komposition

Tests
                                   1.      2.     3.

● 0, 0 ➝ 0   OK   OK   OK  [zum Test] [Ausführungsschritte]  
● 2, 4 ➝ 8   OK   OK   OK  [zum Test] [Ausführungsschritte]  

Formular
Multiplikand                           𝌹
Multiplikator                           𝌹

Berechne

?



multiply   (Z2303)
function: positive integer, positive integer ➝ positive integer
Multiplication is a mathematical operation that returns the multiplicand summed up multiplier times. This function returns a 
overflow error in case the result is larger than 4,294,967,295.

Arguments
multiplicand (positive integer)

multiplier (positive integer)

Return type
positive integer

Implementations
1. built-in
2. JavaScript
3. composition

Tests
                                   1.      2.     3.

● 0, 0 ➝ 0   OK   OK   OK  [see test] [trace evaluation]  
● 2, 4 ➝ 8   OK   OK   OK  [see test] [trace evaluation]  

Form
multiplicand                           𝌹
multiplier                               𝌹

Calculemus!

?



multiply  (Z3444)
implementation(JavaScript) for multiply

Uses the native multiplication in JavaScript. The OverflowError will be taken care of when casting back into the 
positive integer type.

Arguments
multiplicand (positive integer)

multiplier (positive integer)

Implementation
return multiplicand*multiplier

Tests
● 0, 0 ➝ 0   OK  [see test] [trace evaluation]  
● 2, 4 ➝ 8   OK  [see test] [trace evaluation]  

Form
multiplicand                           𝌹
multiplier                               𝌹

Evaluate

?



multiply  (Z3447)
implementation(Scheme) for multiply

Uses the native multiplication in Scheme. The OverflowError will be taken care of when casting back into the 
positive integer type.

Arguments
multiplicand (positive integer)

multiplier (positive integer)

Implementation
(* multiplicand multiplier)

Tests
● 0, 0 ➝ 0   OK  [see test] [trace evaluation]  
● 2, 4 ➝ 8   OK  [see test] [trace evaluation]  

Form
multiplicand                           𝌹
multiplier                               𝌹

Evaluate

?



multiply  (Z3445)
implementation(composition) for multiply

Calculates multiplicand + multiplcand * (multiplier-1), reducing multiplication to addition and recursion.

Arguments
multiplicand (positive integer)

multiplier (positive integer)

Implementation
if(is zero(multiplier),
   zero,
   add(multiplicand, multiply(subtract(multiplier, one), multiplicand)))

Tests
● 0, 0 ➝ 0   OK  [see test] [trace evaluation]  
● 2, 4 ➝ 8   OK  [see test] [trace evaluation]  

Form
multiplicand                           𝌹
multiplier                               𝌹

Evaluate

?



Produkt  (Z3445)
Implementierung(Komposition) für Produkt

Berechnet Multiplikand + Multiplikand * (Multiplikator-1), und implementiert so Produkt mit Summe und Rekursion.

Argumente
Multiplikand (natürliche Zahl)

Multiplikator (natürliche Zahl)

Implementation
falls(ist Null(Multiplikator),
      Null,
      Summe(Multiplikand, Produkt(subtrahiere(Multiplikator, Eins), Multiplikand)))

Tests
● 0, 0 ➝ 0   OK  [zum Test] [Ausführungsschritte]  
● 2, 4 ➝ 8   OK  [zum Test] [Ausführungsschritte]  

Formular
Multiplikand                           𝌹
Multiplikator                           𝌹

Evaluate

?



Wikifunctions
● Integrate functions into your code through IDEs

● Code analysis, find near errors or optimizations

● Access to functions through many modalities

● Provide standard library for new programming languages

● Training data for language to function translation

● Many more



reverse   (Z1428)
function: string ➝ string
Returns the input string backwards.

Arguments
input (string)

Return type
string

Implementations
1. JavaScript
2. Lua
3. Python 3
4. Go
5. composition

Tests
                                          1.      2.     3.

● abba ➝ abba   OK   OK   OK   OK   OK  [see test] [trace evaluation]  
● live ➝ evil    fail   OK   OK   OK   OK  [see test] [trace evaluation]  

Form
input                                      𝌹

Evaluate

?



OnlyPersonThat   (Z272377) 
English renderer for OnlyPersonThat
English language renderer for the OnlyPersonThat constructor. States that a person is the only one that fulfills the given 
condition. May be qualified by time and/or place.

Arguments
person (Person)
condition (Adjectival phrase)
time (Date) (optional)
place (Location) (optional)

Implementation
join([
  render(person), "was the only person", render(condition), "."
])

Test results
● Robert Wadlow was the only person taller than 2.70 m.  OK  [see test] [trace evaluation]

● Sally Rides was the only person to sit on both committees.  OK  [see test] [trace evaluation]

● Jim Hines was the only person to run 100m in less than 10 seconds before 1977.  fail  [see test] [trace evaluation]

Form
person                                    𝌹
condition                                𝌹
time                                         𝌹
place                                       𝌹

Render

?



WIKIDATA

WIKIFUNCTIONS

Items + Content Lexemes

Functions

WIKIPEDIA

Types
Architecture



Summary

● Allow more people to use and write functions

● Allow more people to read more encyclopedic knowledge

● Allow more people to contribute more encyclopedic knowledge



Imagine a 
world where 
everyone can 
share in the 
sum of all 
knowledge



THANK YOU



Outline
● Wikipedia today

● Wikidata

● Abstract Wikipedia

● Wikifunctions
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knowledge


