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The mission of GF is to formalize 
the grammars of the world and to 
make them available for computer 
applications.

http://www.grammaticalframework.org

Since 1998

http://www.grammaticalframework.org
http://www.grammaticalframework.org


Available?

Back in 1998, grammar software was mostly 
proprietary
- Xerox XFST and XLE
- SRI Core Language Engins

But Xerox was kind enough to let GF join the 
bazaar.



Computer applications

Translation
Localization
Query systems
Voice communication
Language learning
Text analysis



Why grammars?

Let us start with a translation demo:

The Wide-Coverage Translator on the GF Cloud

http://cloud.grammaticalframework.org/wc.html

(Also available on as a mobile app: the GF Offline 
Translator for Android and iOS)

http://cloud.grammaticalframework.org/wc.html
http://cloud.grammaticalframework.org/wc.html




Main stream machine translation
Google, Bing, Baidu

Statistics and machine learning

Automatically constructed from data
- Parallel text: millions of words
- Single language text: billions of words



So, why grammars?



Advantage 1: grammaticality



Advantage 2: rule-based coverage



Advantage 3: reliability



Advantage 3: reliability



Advantage 4: compactness
GF Offline Translator: 15 modules, 30 MB in total
Google translate offline: 182 modules, 150 MB each



Advantage 5: programmability
Grammars are programs that can be 
- inspected
- understood
- debugged
- adapted

Compactness

Adaptability
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Advantage 6: domain adaptability



Any disadvantages?



Disadvantage 1: hard to build

“A PhD in linguistics and years of work”

Cf. statistics: a BSc in computer science and 
some weeks waiting for training to complete.



Disadvantage 2: limited coverage

“Syntax error”

“All grammars leak”

Cf. statistics: billions of words to recombine.



Making grammars easier to build:

               grammar engineering tools



The GF programming language
High level source: functional programming

Resource Grammar Libraries

Compiler and IDE tools

Binary runtime: PGF (Portable Grammar Format)



ParadigmsSwe.mkV “glömmer”



ParadigmsFin.mkN “olut” “oluita”







Making grammars easier to build:

                                       interlinguality









Inspiration: multi-source multi-target compilers



Making grammars easier to build:

                                           community



GF languages and contributors

Nieminen, Camilleri 2013-



            Norwegian   Danish    Afrikaans

Romanian                               

 Polish                                

Russian

 Latvian Mongolian    Urdu Punjabi Sindhi

  Greek           Maltese      Nepali Persian

   Latin  Turkish      Hebrew  Arabic  Amharic    Swahili

English Swedish German Dutch

French Italian Spanish Catalan

Bulgarian   Finnish Estonian

Japanese Thai Chinese  Hindi

50+ members of GF community



Making grammars easier to build:

      documentation, tutorials, training





CSLI, Stanford, 2011 Shanghai Jiao Tong University press, 2014





Increasing the coverage of grammars



Graceful degradation
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          chunking interlingua

        syntactic interlingua

semantic interlingua

Translation layers (the Vauquois triangle)



translation by meaning
- correct
- idiomatic

translation by syntax
- grammatical
- often strange
- often wrong

translation by chunks
- probably ungrammatical
- probably wrong



Where we are now
       precision
                95
                75
                50
                35
                25

       H-BLEU
                               100      1000                          1,000,000 concepts
                                                                                              coverage

GF 
semantic

   SMT
GF syntactic GF 

chunk



Building GF applications
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generic
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PGF runtime
system

  generic
 grammar
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specific

White: free, open-source (LGPL/BSD).  Green: a business idea



Making business with GF:

                           Digital Grammars AB
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      business

research



We build solutions for customers who

- need to translate to many languages
- need to update the content often
- find Google translate to have too low quality
- find human translation to be too expensive 

or too slow



Candidates
Health care

E-commerce

Legal documentation, contracts

Technical documentation, manuals

Robot journalism

Software localization



● Svängrumsytan utanför dörren lutar 1% i 
sidled.

● The turning space outside the gate tilts 
1% sideways.

● Kääntymätila oven ulkopuolella kallistuu 
1% sivusuunnassa.

● Der Schwenkbereich außerhalb der Tür 
neigt sich um 1% seitlich

UttSTD (PredUttTD (AdvNPTD (DetCNTD (DetQuant DefArt NumSg) (UseNTD svängrumsyta_NTD)) 
(PrepNPTD utanför_Prep (DetCNTD (DetQuant DefArt NumSg) (UseNTD dörr_NTD)))) (AdvVPTD 
(luta_VPTD (procentMeasure 1)) i_sidled_AdvTD))

                                                                                                                             http://www.t-d.se/sv/TD2/

http://www.t-d.se/sv/TD2/


next_membership_level_sys_answer silver (next_membership_points_sys_answer integer0_99_50)
test_mockup_travelChi: 您有五十个常旅客点符合会员条件，您现在是在伦敦.
test_mockup_travelDut: je hebt vijftig punten nodig om het zilveren niveau te bereiken
test_mockup_travelEng: you need fifty points to reach silver level
test_mockup_travelFin: sinä tarvitset viisikymmentä pistettä päästäksesi hopeatasolle
test_mockup_travelFre: tu as besoin de cinquante points pour atteindre le niveau argent
test_mockup_travelGer: Sie brauchen fünfzig Punkte um das Silberniveau zu erreichen
test_mockup_travelIta: avete bisogno di cinquanta punti per raggiungere il livello argento
test_mockup_travelSpa: necesitas cincuenta puntos para llegar al nivel plata





Other companies that have used GF

Galois, USA
Lingsoft, Finland
Ontotext, Bulgaria
Be Informed, The Netherlands
Talkamatic, Sweden



Take home points



GF is an open source software project with
- 200 active members from 20+ countries
- grammar libraries for over 30 language
- support for mobile and web applications
- scales up to wide coverage (but low quality)
- mature for commercial precision applications

- translation
- natural language interaction




