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•Whatistypeinferencing?

•HowdoesMLinfertypes?

•Whyinfertypes?
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Whatistypeinferencing?

•Whenyoudeterminethetypeofanobjectatcompile/run-

timewithouttheusergivinganexplicittypetotheobject.

•Doneusingasemanticallyannotatedparse-treefortheex-

pression.

•Parse-treeisprovidedbycompiler.Constructingtheparse

treenotimportantforus.
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HowdoesMLinfertypes?

Wewillusethefollowingrunningexample:

λ

@@@@@@@@@@@@@@@

@

~~~~~~~~~~~~~~~

???????????????

@

~~~~~~~~~~~~~~~

@@@@@@@@@@@@@@@x

+2

whichistheannotatedtreeforλx.(2+x).
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Thetypeinferencingalgorithm

1.Thefirststepistonotealltheinformationweknowonthe

treeaswellasassigntypevariables.

2.Nextwebuildconstraintsonalltheunknowntypes.

3.Finallywesolvetheconstraints(throughunification).

4



Assigningtypevariables

λ:u

KKKKKKKKKKKKKKKKKKK

@:t

sssssssssssssssssss

JJJJJJJJJJJJJJJJJJJJ

@:r

llllllllllllllllllllllllllll

JJJJJJJJJJJJJJJJJJJJx:s

+:int→int→int2:int

r,s,t,uaretypevariables.
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Buildingconstraints

TherearetwokindsofinteriornodesinanMLtype-inferencing

tree:

1.Applicationnodes:@:t

GGGGGGGGGGGGGGGGGGG

vvvvvvvvvvvvvvvvv

f:ra:s

2.λnodes:λ:t

HHHHHHHHHHHHHHHHHH

vvvvvvvvvvvvvvvvvv

x:re:s
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Applicationnodes

@:t

GGGGGGGGGGGGGGGGGGG

vvvvvvvvvvvvvvvvv

f:ra:s

Whatistherelationshipbetweenr,sandt?
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Applicationnodes

@:t

GGGGGGGGGGGGGGGGGGG

vvvvvvvvvvvvvvvvv

f:ra:s

r=s→t
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Lambdanodes

λ:t

HHHHHHHHHHHHHHHHHH

vvvvvvvvvvvvvvvvvv

x:re:s

Whatistherelationshipbetweenr,sandt?
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Lambdanodes

λ:t

HHHHHHHHHHHHHHHHHH

vvvvvvvvvvvvvvvvvv

x:re:s

t=r→s
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Buildingtheconstraints

λ:u

NNNNNNNNNNN

@:t

ppppppppppp

NNNNNNNNNNN

@:r

iiiiiiiiiiiiiiiiiii

NNNNNNNNNNNx:s

+:int→int→int2:int

So1.int→int→int=int→r

2.r=s→t

3.u=s→t
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Unifying

Ourconstraintsare1.int→int→int=int→r

2.r=s→t

3.u=s→t

Therefore4.r=int→int(from1.)
5.s=int(from2.and4.)
6.t=int(from2.and4.)
7.u=int→int(from3.,5.and6.)

Thus,thetypeoftheexpressionisint→intwhichisprecisely

theexpectedtypeofλx.(2+x).

12



Whydothis?

Consider

λ:u

NNNNNNNNNNN

@:t

ppppppppppp

NNNNNNNNNNN

@:r

llllllllllllll

NNNNNNNNNNNx:s

f:int→int2:int

Ourconstraintsare1.int→int=int→r

2.r=s→t

3.u=s→t

Cannotbeunifiedsinceitimpliesthatint=s→t!
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