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Typed 

Dynamically 

Typed 



Statically 

Typed 

Dynamically 

Typed 
A major search is on! 
 

• make statically typed langs more 
dynamic 
 

• make dynamically typed langs more 
static 
 

• apply modertated static typing much 
more broadly 



Strongly Typed Language Support for Internet-Scale 
Information Spaces
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F# runs on 
many 

platforms 



F# has many 
contributors 



Many 
perspectives 
http://fsharp.org  

http://fsharp.org/
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  let data = Freebase.GetDataContext() 

  data. 

  data.Society 







types 

http://images.google.com/url?sa=i&rct=j&q=all+your+base+are+belong+to+us&source=images&cd=&cad=rja&docid=fthtY-W0WA-vAM&tbnid=IgTVQrfWZR0kjM:&ved=0CAUQjRw&url=http://www.albinoblacksheep.com/flash/base&ei=wRhCUfbcNJGb1AXo64GADg&bvm=bv.43287494,d.d2k&psig=AFQjCNG-aFIKU-kMBz9FgaM5qPZMpP0Fhw&ust=1363372602916995


Freebase 

24/10/2013 28 



World Bank 
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SQL 
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CSV 
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JSON 
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XML 
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Hadoop/Hive 
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WSDL 
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OData 
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Azure Data Market 
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WMI 
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JavaScript/TypeScript 
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Matlab 
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http://bayardrock.github.io/Matlab-Type-Provider/


R 

24/10/2013 41 







data.AllEntites 

Data Scripters need to 

work with different 

granularities of 

schematization 

data.Automotive.``Automobile Models`` 

data.Automotive.``Automobile Models``.Individuals.``Porsche 911`` 

…Only a language that supports 

massively scalable metadata can 

operate at all these levels 

Every stable 

entity can get a 

unique type 





If the metadata contains 

units… 

…then these can be 

projected into the 

programming language. 





Many, many data sources are surprisingly stable 

Some data sources support “snapshot dates” (c.f. 

Datomic, Freebase) 

Data scripting has low exposure 

Support “invalidation signals” from providers at 

design-time 

Erasure makes compiled code much less fragile 



incorporate schema 
change policies

model verify 
provider components

 all the 
data in the enterprise (e.g. 

SAP or Reuters)

richer constraints  
security, privacy and 

provenance annotations 

temporal 
probabilistic metadata 

provided types be 
mutually recursive

Temporal types
Probabilistic types

Reactive types



Ur Gosu 
Scala Type 

Macros 

Template 

Haskell 

Scheme/Lisp 

Macros 
Idris 

… 
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