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CuMBOIBHOE NCMONTHEHNE

CnMBONBHOE NCMONHEHNE — TEXHUKA, KOTOpasA NO3BONAET MOAENNPOBATb NCNOJIHEHNE
NPpOrpaMMHOro Koga B yCJIOBUAX HeOI'Ipep,enéHHOCTVI BXOAHbIX AAaHHbIX

public static void Foo(int i, IDictionary<int, int> d)

{
if (i >= 106)
d.Add(i, 42);
else
d.Add(i, 0);
¥
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OrpaHuyerus

public static void Foo(
int i,
IDictionary<int, int> d)

{
if (i >= 106)
d.Add (i, 42);
else
d.Add(i, 0);
}
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OrpaHuyerus
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int i, . .
IDictionary<int, int> d) Q@ i <: int
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OrpaHuyerus
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OrpaHuyerus

public static void Foo( OrpaHuyeHus::
int i, ) )
IDictionary<int, int> d) Q@ i <: int
{ , ) @ d <: IDictionary<int, int>
if (i >= 106
d.Add (i, 42); © Betenerue:
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KaH,lJ,I/I,El'aTbI — Tunbl, nogxogsaLwmne nog orpaHNY€eHMA, BO3HUKakoLWmMe BO BpeEMA pa6OTbI

CNMBOJIBHOIO UCNOJIHEHNA
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Llens n 3apaun

L',eﬂbIO yqe6Hoﬁ MPAKTUKN ABNAETCA YBEJINHEHNE NOKPLITUA CUMBOJIBHOIO NCNOJIHEHNA
3apaun

@ BbINONHUTL 0630p cucTemsl Tunos .NET

@ paspaboTaTb cMCTeMy, NO3BOJIAIOLLYIO PELATENO TUMNOB NCNO/b30BaTh 060bLEHHbIE TUMBI
@ peanu30BaTh 3Ty CUCTEMY B paMkKax npoekTta V##
°

NPOBECTN TECTUPOBAHNE peaJ'II/ISOBaHHOI7| CUNCTEMDI
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['padh 3aBUCKUmMoCTEl

public class GenericClass<T, U, V, K, G>
where T : U
where U : IEnumerable<V>, IDictionary<K, G>

where K : G : :
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HeneHune Ha cnou
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ﬂpOTaJ'IKI/IBaHI/Ie Ol'paHI/I‘-leHI/II7I

Kangngat C = List<T>
[MpuxoasT orpaHnyeHmns
© C <: IEnumerable<object>
public class List<T> : IEnumerable<T> ... { }

I'IonyqaeMble orpaHnyeHus Ha T public interface IEnumerable<out T> { }
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ﬂpOTaJ'IKI/IBaHI/Ie Ol'paHI/I‘-leHI/II7I

Kangnpat C = List<T>
[MpuxoasT orpaHnyeHmns

© C <: IEnumerable<object>

Q C <: List<string> public class List<T> : IEnumerable<T> ... { }

I'IonyqaeMble orpaHnyeHus Ha T public interface IEnumerable<out T> { }

Q T <: object
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ﬂpOTaJ'IKI/IBaHI/Ie Ol'paHI/I‘-leHI/II7I

Kangnpat C = List<T>
[MpuxoasT orpaHnyeHmns

© C <: IEnumerable<object>

© C <: List<string> public class List<T> : IEnumerable<T> ... { }
[Nony4aemble orpaHudermns Ha T public interface IEnumerable<out T> { }

Q T <: object

@ T <: string

© T :> string
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CDopmanmsaum9 aJiropnTMoB

function trackIndices(t, s, indices)
1d<(p1,...,pn)> 1t
sd<sparams> < s
if td = sd then
return indices
else
baseType < t.baseType
btd<btparams> + baseType
mapping < Dict ()
for p; € btparams do
mapping[p;).append(i)
end for
track < trackindices(baseType, s, {mapping|p;] | p; € biparams})
traceback(x) < {trackind) | i € x, inds € mapping[p;|,ind € inds}

return { U is | inds € indices}
is€traceback(inds)

end if
end function

layers < List(List(P))()
while depsCount.size > 0 do
zeroes < {p | depsCount[p] = 0}
for zero € zeroes do
depsCount.remove(zero)
for dep € Gzero] do
depsCount|dep) < depsCount|dep] — 1
end for
end for
layers.append (zeroes)
end while
return layers
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ApxnTekTypa

TypeSolver

ConstraintSolver <

Candidates

[ GenericCandidate }—p{ParameterSUbstitutions]—

TypeConstraints
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TecTupoBaHue

TecroB | TectoB
Sanmymku Tpo#- | MpOW- TectoB
Haspanwe rpymmel Te- || 3amiIylnku IToxpoitie | IlokpeiTue
«New», JIEHO JIEHO BCETO,
CTOB «Old», ex. «Old», % «New», %
en. «Old», | «New», || en.
% %
MethodParameters 3 0 100 100 4 4 4
MockRelocation 1 0 50 100 1 2 2
DeepPropagating 4 0 66 100 2 3 3
Nested 1 0 35 100 1 2 2
NoSolution 4 3 100 100 2 2 2
GenericCandidates 8 0 66 100 2 3 3
NestedGenerics 0 0 100 100 2 2 2



PesynbTathl

@ BbINosiHeH 0630p cuctemsl Tunos .NET

@ paspaboTaHa cncTema, NO3BOMAIOLLAS PELATENtO TUMOB NCMNOJb30BaTh 0DOOLEHHbIE TUMbI
@ 3Ta CUCTeMa peasim3oBaHa B paMKax npoekTa V#

@ MNpOBELEHO TECTUPOBaHNE peasIn30BaHHOW CMCTEMBI

Ccbinka Ha penosuTopuii: https://github.com/VSharp-team/VSharp

Bsivecnas Byunn (CM6ry) 0606uieHHbIE KaHANAATI 14 /14



