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Beenexue

Cnctema Tunos

«Cuctema TUMOB - 3TO rMbBKO ynpaBasieMblii CUHTAKCUYECKU METOZ,
[0Ka3aTeNbCTBa OTCYTCTBUSI B NMPOrpaMMe OMnpefeseHHbIX BUAOB MO-
BEAEHUS NPU NMOMOLLM KIACCUPUKALMN BbIPAXKEHNIA Si3blka MO Pa3HO-
BUAHOCTSIM BblHUCASIEMbIX UMY 3HAYEHNT>.

Cuctema Tunoe B si3bike nporpammupoBaHus Scala:
o Cratnyeckas
o Crporas

o C BbIBOAOM TUMNOB
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PaccmaTpriBaemMble npoLecch

o [lpoBepka cBOAUMOCTM TWMOB.
@ BuiBog Tunos.

@ Buibop neperpysku.
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Cneumndpmkaums Scala

o CBOAMMOCTb BBOANTCSI KaK OTHOLLUEHUWE, COOTBETCTBYIOLLEE
TPaH3MTUBHOMY 3aMbIKaHMIO Hajd Habopom MpaBua BbIBOAA.
@ JloKanbHbIi BbIBOA TUMOB:
® expr.x
e expr
o expr(di,...,dm)
o PaspelueHne neperpyskn cHavana nbITae€TCs OTCESATb KAaHAMAATOB, He
obpallasicb K KOHKPETHLIM NepefaHHbimM apryMeHTam. [locne sTtoro
naet BbIbop Hambonee cneundUYHOro NpeacTaBuTenNs.
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CyuiecTBytollee peLieHmne

Scala type debugger ! 2 ucnonbsyert nHdpacTpykTypy N0OrrMpoBaHus

komnunsitopa Scala gns cbopa undopmauun n bubnmoteky prefuse ans
nonb30BaTeNbCKoro nHTepdeiica.

Mpobnemsl:

(] |/|CI'IOJ1b3yeTC$I cneynanbHasd, NHCTPYMEHTUPOBAHHAA BEPCUA
KOMNUNATOPA.

@ lNocnegHuii kommut B 2012.

1https ://github.com/hubertp/prefuse-type-debugger

2https ://infoscience.epfl.ch/record/179877/files/typedebugger-applc2012. pdf
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Llens n 3agaun

Uenb: PeannsosaTth otTnaguuk npouecca nposepku Tunos B Scala Plugin.
3apaun:
@ WuctpymenTuposats Scala Plugin gns cbopa npomexyToyHoii
nHcbopmauun.
e [aTb nnTepnpetayuto, npubamxerHyto k cneundukauyun Scala.

o MI/IHVIMVI3VIpOBaTb BJANAHNE NHCTPYMEHTALNN BO BPEMSA BbINOJIHEHUA
Ha OCTaBLUYHOCA H4aCTb NjarvHa.
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ApxuTtekTypa Scala Plugin

PaspelleHWe NpMMEHUA CUMBOa K apryMmeHTam
(ReferenceExpressionResolver.resolve)

I

ObpaboTka KaHAVNLATOB
¢ (MethodResolveProcessor)

OnpeaeneHune Haubonee 1 l

cneundUYHON Nneperpyskn
(MostSpecificUtil) MpYMeHNMOCTb (PYHKUNW K apryMeHTam

(Compatibility.compatible)

PaspelweHne orpaHU4eHNA Ha TUMbI CBOANMOCTb TUMOB
(ScUndefinedSubstitutor.getSubstitutor) (Conformance.conformsinner)
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NHcTpymeHTrpoBaHMe 1 Makpochl

o def f(..., h: Option[H]) — def f(...); def f3I(..., h: Option[H])
e class F(..., h: Option[H]) — class F(...); object F.S$I(..., h: Option[H])

Quninstrumental ("handler")
case class MostSpecificUtil(
elem: PsiElement,
length: Int,

handler: Option[DCHandler.Resolver] = None
) (implicit typeSystem: TypeSystem)
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class Base

class Derived extends Base

def f[W[X] <: Seq[X]](1l: W[Base]) = "1"
def f[A, R](f: A => R) = "2"

f(List(new Derived))
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f(List (new Derived))

Debug Types:

@® F (wW[Base]) == 5tring
application
L NotinfFeredw[Base] <: List[Derived]
conformance for parametrized types
List =: NotInferedw
invariant ¥ Derived =: Base
@ F ((A)=>R)==>String
application
f: (MotinferedA) == MNotinferedR <: List[Derived]
transitive List[Derived] <: (Int) == Derived < (NotinferedA) == MNotinferedR
(Int) => Derived <: (NotInferedA) =>MNotinferedr
conformance for parametrized types
Functiont = Function
contrvariant T1: MotlnferedA < Int
covariant R: Derived < MotInferedR
List[Derived] < (Int) == Derived
List[Derived] is subclass of (Int) == Derived
restrictions
R:

Derived

Int




fitList (new Derived))

Debug Types:

@® F (W[Base]) == String
application
L MotinFeredw([Base]«: List[Derived]
conformance For parametrized types

A parameterized type T[T1, ..., Tn] conforms to T[U1, ..., Un]ifthe
Following three conditions hold For all i:

1. IFthe i'th type parameter of T is declared covariant, then Ti<:Ui.
2. IFthe i'th type parameter of Tis declared contravariant, then Ui<:Ti.
3. IFthei'th type parameter of T is declared neither covariant nor

contravariant, then Ui=Ti. tinferedr
https: /fwww.scala-lang.org/files/archive/spec/2.11/03-types.
html#conformance

Function1 = Function1
contrvariant T1: MotinferedA <: Int
covariant R: Derived <: NotlnferedR
List[Derived] <: (Int) =>Derived
List[Derived] is subclass of (Int) == Derived
resktrictions

A=Int




lcnpaBneHHbIli nprmep

class Base

class Derived extends Base

def f[W[K] <: Seq[X]1(l: W[Base]) = "1"
def f[A, RI(f: A == R) = "2"

f(List(new Derived))
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(List(new Derived))

resQ;

Debug Types:

@ f: (W[Base]) == String
» application
restrictions
relative weights
1(0) F: ((8) ==R)==5tring
method [W <: Seq] (W[Base]) == String as specific as [A, R] ({(A) => R) == String
application
f: (NotinFeredA) == NotinferedR <: (W[Base]) ForSome {type W <: Seq}
if skolemization conforms
W[Base] = (NotinferedA) == NotInferedR
transitive W[Base] «: Seq < (NotinferedA) == NotinferedR
Seq<: (NotinferedA) => NotinferedR
transitive Seq < (Int) == A< (NotinferedA) == NotInferedR
(Int) == A< (NotinFeredA) == NotinferedR
conformance For parametrized types
Function1 =: Function1
contrvariant T1: NotinferedA <: Int
covariant R: A< NotinferedR
Seq< (Intj=>A
Seqis subclass of (INt) == A
W[Base]<: Seq
Seqis upperbound for W[Base]
restrictions
@ F: ((A)=>R) == 5tring




PesynbTaT

OcHosbiBasicb Ha cneundmkaumm Scala, B Scala Plugin 6bin gobaenen

WHCTPYMEHT, NO3BOASIOLWNIA SBHO BU3Yaan3MPOBaTb NPOLLECCHI NPOBEPKY
TUNOB.

CHVI)KEHO BINAHNE NHCTPYMEHTaUun, 6J1arop,ap;| NCNoJib30BaHNKO
MaKpOCOB.

Kog MOXXHO NOCMOTpPeTb B PenosnTopun
https://github.com/nizshee/intellij-scala
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KoHelL,
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CnoxxHoCTM

Scala.

o HeCOOTBETCTBVIe CyLIJ.HOCTer/I, NCNnoNb3yeMblX B NJaarnHe n B
pokymeHTauum Scala. Yacrtast HeobxoguMocTe B 0bpaTHOM aHasn3e.

HarnsgHbiii nonb3oBaTensckuii uHtepdeiic.

Pabota ¢ makpocamu. TpyaHOCTE OTAAAKM.
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