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@ Programmers do not want to write a lot.
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@ Programmers do not want to write a lot.

@ Strongly typed languages impair productivity
[Hannenberg’210].

@ A study on Groovy [Souza and Figueiredo’14] showed that

o types in scripting scenarios are not used,
o types in structured programming are used.
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@ Programmers do not want to write a lot.
@ Strongly typed languages impair productivity
[Hannenberg’210].
@ A study on Groovy [Souza and Figueiredo’14] showed that
o types in scripting scenarios are not used,
o types in structured programming are used.
@ Typing with sophisticated properties requires writing a lot.
[later studies by Hannenberg’s group]
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The context of the problem
R
@ Programmers do not want to write a lot.
@ Strongly typed languages impair productivity
[Hannenberg’210].
@ A study on Groovy [Souza and Figueiredo’14] showed that
o types in scripting scenarios are not used,
o types in structured programming are used.
@ Typing with sophisticated properties requires writing a lot.
[later studies by Hannenberg’s group]

Question:

What typing disciplines support
@ no types in scripts and
o sophisticated types in complex programs?
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A proposed system syntax

TR -

(+) Traditional intersection types

oTi=a|oAT|o—T
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(+) Traditional intersection types

oTi=a|oAT|o—T
@ Slightly non-standard A-terms

M,N :=x% | x| Mx:0.M | \x.M | MN
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A proposed system syntax

TR

(+) Traditional intersection types

oTi=a|oAT|o—T
@ Slightly non-standard A-terms
M,N :=x% | x| Mx:0.M | \x.M | MN

9 x: o is obligatory in A when o contains intersection.

\\‘N“ ‘n‘ nal &) /
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N
A proposed system syntax

(+) Traditional intersection types
oTi=a|loAT|0o—>T
@ Slightly non-standard A-terms
M,N :=x% | x| Mx:0.M | \x.M | MN

@ x: o is obligatory in A when ¢ contains intersection.

@ Investigations on systematic type erasure in System F
show that omitting types in \ leads to unde0|dab|I|ty
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A proposed system rules
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N
A proposed system rules

Ix:ocFM: 7 ) F''x:ob-M:7 oc€eT,
%
I'EX:oM:o— 71 I'EMM:0—71

I'EM:0 -7 I'EN:o
I'=MN : 1

(= E)
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A proposed system rules

Ix:ocFM: 7 ) F''x:ob-M:7 oc€eT,
%
I'EX:oM:o— 71 I'EMM:0—71

I'EM:0 -7 I'EN:o
I'=MN : 1

(= E)
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Comments on the system design

A0 Wk
@ The system is based on the Church style ITD
[Liquori and Ronchi Della Rocca’07].
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Q The system is based on the Church style ITD
[Liquori and Ronchi Della Rocca’07].
@ (A ) ruleis not included [Kurata and Takahashi’95]
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Q The system is based on the Church style ITD
[Liquori and Ronchi Della Rocca’07].
@ (A ) ruleis not included [Kurata and Takahashi’95]

o Can placement of the rule be automatically and efficiently
inferred?
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Q The system is based on the Church style ITD
[Liquori and Ronchi Della Rocca’07].
@ (A ) ruleis not included [Kurata and Takahashi’95]
o Can placement of the rule be automatically and efficiently

inferred?
o Automatic introduction may be complicated to understand.
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Comments on the system design

TR T

Q The system is based on the Church style ITD
[Liquori and Ronchi Della Rocca’07].
@ (A ) ruleis not included [Kurata and Takahashi’95]
o Can placement of the rule be automatically and efficiently
inferred?
o Automatic introduction may be complicated to understand.
o It may trigger intersection types for variables without type
annotations.
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DeC|dab|I|ty of the type reconstruction

) AT IR T
\ 0 4 § (N
@ Generation of unification constraints.
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DeC|dab|I|ty of the type reconstruction

Q Generahon of unification constraints.
@ Constraint use a special kind of second-order variables.
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Q Generahon of unification constraints.
@ Constraint use a special kind of second-order variables.
@ Reduction algorithm to solve constraints.
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DeC|dab|I|ty of the type reconstruction

Q Generahon of unification constraints.

@ Constraint use a special kind of second-order variables.
@ Reduction algorithm to solve constraints.

@ One needs an addltlonal orderlng to solve the constramts
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|
Projection variables

o

A substitution S assigns to a second-order projection variable F
| expressions

AB:=0|M|AAB

0 H(o)=0
o M(o) is undefined, £
© AgAAi(oo Aar) = Ai(o;) in case Aj_;(o1_1) is undefined for 72

i€{0,1}, p i
@ Ag ANAi(op N oy) = Ao(op) ANAj(o) in case A;(o;) is defined
foralli e {0,1},
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Constraint generation

xwu——--ww e
,‘b 3

' Given I, M we define the function Constr(I'; M) by induction on | ©
M as follows. Loys i

Q Constr(T;x7) = {T'(x) = 0,0 = X, },
Q Constr(I';x) = {T'(x) = X7},

Q Constr(I'; MN; X) =
let Ey = Constr(I'; M) and Ey = Constr(I'; N)
in {FM(XM) = FN(XN) — XMN} UEyUEy,

Q Constr([; \x:0.M) = let Ey = Constr(T,x:0;M)

in {Xyeom =0 — Xy} UEy,
Q Constr(T; \x.M) = let Ey = Constr(T',x : X;7; M)
in {X)\xM X —)XM}UEM
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Conclusmns

Q Explicit intersection types and implicit simple types lead to
decidable type-checking, type reconstruction.

Q What is the exact compIeX|ty'?
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