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def main(args:Array[String]) = {

var body:String = "email.txt"

var sig:String = "signature.txt"

var inStream:SeqInStr= 

ȣ

}

Example: Sequence of Streams
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def main(args:Array[String]) = {

var body:String = "email.txt"

var sig:String = "signature.txt"

var inStream:SeqInStr= 

ȣ

}

Example: Sequence of Streams

new SeqInStr(new FileInStr(sig), new FileInStr(sig))

new SeqInStr(new FileInStr(sig), new FileInStr(body))

new SeqInStr(new FileInStr(body), new FileInStr(sig))

new SeqInStr(new FileInStr(body), new FileInStr(body))

new SeqInStr(new FileInStr(sig), System.in)
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def main(args:Array[String]) = {

var body:String = "email.txt"

var sig:String = "signature.txt"

var inStream:SeqInStr= new SeqInStr(new FileInStr(sig), new
FileInStr(body))

ȣ

}

Example: Sequence of Streams
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def main(args:Array[String]) = {

var body:String = "email.txt"

var sig:String = "signature.txt"

var inStream:SeqInStr= new SeqInStr(new FileInStr(sig), new
FileInStr(body))

ȣ

}

Example: Sequence of Streams
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Imported over 3300 
declarations

Executed in less than 250ms



InSynth- Interactive Synthesis 
of Code Snippets

·Usually: software synthesis = automatically deriving code 
from specifications

·InSynth ɀa tool for synthesis of code fragments 
(snippets)
·interactive 
· getting results in a short amount of time

·multiple solutions ɀa user needs to select

·component based
· assemble program from given components (local values, API)

·partial specification 
· hard constraints ɀtype constraints

· soft constraints - ÕÓÅ ÏÆ ÃÏÍÐÏÎÅÎÔÓ ȰÍÏÓÔ ÌÉËÅÌÙȱ ÔÏ ÂÅ ÕÓÅÆÕÌ



def filter(p : Tree => Boolean): List[Tree] = {

val ft:FilterTreeTraverser=

ft.traverse(tree)

ft.hits.toList

}

Example: TreeFilter(HOF)
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def filter(p : Tree => Boolean): List[Tree] = {

val ft:FilterTreeTraverser=

ft.traverse(tree)

ft.hits.toList

}

Example: TreeFilter(HOF)

new FilterTreeTraverser(x => p(x))

new FilterTreeTraverser(x => isType)

new FilterTreeTraverser(x => p(tree))

new FilterTreeTraverser(x => new Wrapper(x).isType)

new FilterTreeTraverser(x => p(new Wrapper(x).tree))
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def filter(p : Tree => Boolean): List[Tree] = {
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def filter(p : Tree => Boolean): List[Tree] = {

val ft:FilterTreeTraverser= new FilterTreeTraverser(x => p(x))

ft.traverse(tree)

ft.hits.toList

}

Example: TreeFilter(HOF)
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Imported over 4000 
declarations

Executed in less than 300ms



Program point

Settings

Find:
-visible symbols
- expected types

Search 
algorithm with weights

(lazy approach)

éééééééééé

éééééééééé

éééééééééé

éééééééééé

éééééééééé

éééééééééé

éééééééééé

éééééééééé

ééééé

Code snippets

Snippet Synthesis inside IDE

source
code

Ranking

- encode as type 
constraints 

- assign weights



Type Inhabitation Problem

·Given a set of types T and a set of expressions E, a type 
environment is a set

G= {e1 : t1, e2 : t2, ... ,en : tn} 

Type Inhabitation Problem
Given a type environment G, a type tand some calculus, 

is there are an expression esuch that  Gͮ e : t



Completion = Inhabitation
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val a: T = ?  

def m1: T1

ȣ
def mn: Tn



Completion = Inhabitation
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Completion = Inhabitation
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val a: T = ?  

def m1: T1

ȣ
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Completion = Inhabitation
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val a: T = ?  

def m1: T1

ȣ
def mn: Tn G={ m1: T1ȟȣȟ mn: Tn}

ENVIRONMENT

GṲ? : T

DESIRED TYPE



Type Inhabitation in Lambda 
Calculus
·Type Inhabitation for ground lambda calculus

·The problem is PSPACE-complete [Statman, 1979] 

·More constructive algorithm  [Urzyczyn, 1997]

·For weak type polymorphism (quantifiers only on the 
top level), the type inhabitation problem is 
undecidable



Simply Typed Lambda Calculus

GṲx : T
AX

x : T ÍG

GṲe1(e2) : T
APP

GṲe1 : T1­T         GṲe2 : T1

GṲʎx.t : T1 ­ T
ABS

G, x : T1 Ṳt : T
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Simply Typed Lambda Calculus

GṲ ? : T
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Simply Typed Lambda Calculus

GṲ ? : T
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Backward Search



Simply Typed Lambda Calculus

GṲ ? : T
APP

GṲ? : T1­T GṲ? : T1
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