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060 MHe

* 3aHMMatoCb nNoaaep*KKou a3bika C# B ReSharper ¢ 2015 roaa
* AHanun3aTopbl Koga, pedaKTOPUHTU
* [logaep*Ka HOBbIX BEPCUMN A3bIKA

* My 6arm B Roslyn

e\ Julien Couvreur
N @jcouv

Still trying to catch up on the series of
nullable issues filed by @a_tessenr

They're interesting cases, clear and detailed.
Thanks!

github.com/dotnet/roslyn/



[1lnaH AoKNaaa

* KpaTtkoe onucanue nullable reference types

* Cnocobbl NOCTENEHHOrO NePeBoda NPOEKTa HAa UX NCMNOJIb30BaHME
* B3anmopencrtesme c 0606LWeHHbIM KOAOM

* AHHOTaUUKM ANA NOMOLLU KOMMUAATOPY

* Y10 AenaTtb €cam KOMNUAATOP He nNpaB?

* Common pitfalls

* Warnings as errors



Y10 Takoe nullable reference types?

class Employee

{
public string Name { get; }
public string Surname { get; }
public DateTime? Birthday { get; }

public Employee(string name, string surname)

=> (Name, Surname) = (nhame, surname);



Y10 Takoe nullable reference types?

class Employee

{
public DateTime? Birthday { get; }

/Lublic bool HasBirthdayToday()
=> Birthday.HasValue
&& Birthday.Value.Day == DateTime.Today.Day
&& Birthday.Value.Month == DateTime.Today.Month

2
-

public bool HasBirthdayToday()
=> Birthday?.Day == DateTime.Today.Day

\ && Birthday?.Month == DateTime.Today.Month; 5




Y10 Takoe nullable reference types?

public class Employee

{

public string Name { get; } // do consumers check nulls?

public string Surname { get; } // do consumers check nulls?
public DateTime? Birthday { get; }

public Employee(string name, string surname) // usages that pass nulls?
=> (Name, Surname) = (name, surname);

public string GetInitials() => $"{Name[@]}. {Surname[0]}.";



Y10 Takoe nullable reference types?

public class Employee

{
public string Name { get; }
public|string? |Surname { get; }
public DateTime? Birthday { get; }

public Employee(string name, |string? |surname)
=> (Name, Surname) = (name, surname);

public string GetInitials() => $"{Name[@]}. {Surname[0]}.";
} » \:\/\/\/\/\/\/\/\/‘

& string? Employee.Surname { get; }

‘Surname’ may be null here.

Dereference of a possibly null reference.

Show potential fixes (Ctrl+.)



KaK 3TO Bblpa*keHo B |L?

.method public hidebysig instance string
GetInitials() cil managed

{

.maxstack 8

ldstr "{0}. {1}."

ldarg.o // this

call instance string Employee::get Name()

ldc.i4.0

callvirt instance char [System.Runtime]System.String::get Chars(int32)
box [System.Runtime]System.Char

ldarg.@ // this

call instance string Employee::get Surname()

ldc.i4.0

callvirt instance char [System.Runtime]System.String::get Chars(int32)
box [System.Runtime]System.Char

call string [System.Runtime]System.String::Format(string, object, object)
ret

} // end of method Employee::GetInitials



Y10 Takoe nullable reference types?

public class Employee

{
public string Name { get; }
public string? Surname { get; }
public DateTime? Birthday { get; }

public Employee(string name, string? surname)
=> (Name, Surname) = (name, surname);

public string GetInitials() => $"{Name[@]}.|{Surname?[0]}|";




B uem otamyme ot Nullable<T>?

Nullable<T> Nullable reference types
* CneymanbHbIK TN * AHHOTaUMA B CUCTEME TUMNOB
* ABHOE nony4yeHmne 3Ha4YeHUA C * HeAaBHOE nonyyeHme 3Ha4YeHUA

nomolubto Value * Tonbko compile-time

* Null-3HaueHne nposepaeTca B npeaynpexxaeHuns
paHTanme



[TpermyllecTBa nepea ApyrmMmm aHHOTaLMAMM
(Hanpumep, JetBrains.Annotations)

« [CanBeNull] string? element;

e [NotNull, ItemCanBeNull] IList<string?> collection;

° AHHOTaLI,l/IFI ABNAeTCA 4HaCTtbkOo TUMMA, a HE anVl6yTOM

e [???] IList<IList<string?>> nestedCollection;

e [???] GenericType<string?, IList<string>> complexType;

11



[TpermyllecTBa nepea ApyrmMmm aHHOTaLMAMM
(Hanpumep, JetBrains.Annotations)

* MOXXHO MCNO/1b30BaTb Be3ae rae NUCnosb3yetTca Tnn

e string? localVariable;
e class MyStringCollection : IList<string?>

e class C<T> where T : IList<string?>



I 9TO BCce?

- Andy Gocke

Follow ) v
@andygocke oow

In case anyone was wondering if nullable
reference types in C# was an expensive

, feature, my rough estimate is 15 dev-
Andy Gocke years (~10 devs full-time for 1.5 years)

agocke

1:28 pm - 17 Jul 2019

Dev on the C# compiler
22 Microsoft

® Seattle, WA 17 Retweets 90 Likes ‘ @ c g @ ﬁ @ @ .

y https://bit.ly/2INzOGj

13

QO 16 1 17 Q 90

Organizations




Bkntoyaem v nonb3lyemcs!

string GetStringWithNumber(string input,

bool allowUserInput)

{

input ??= allowUserInput
? GetUserInput().StringData

: null;

return int.TryParse(input, out ) ? input :

¥

UserInputData GetUserInput() { /* ... */ }

null;
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Bkntoyaem v nonb3lyemcs!

string GetStringWithNumber(string input,
bool allowUserInput)

{ 3 ‘ class System.Strin
1n p Ut ? ? = d 1 1 OWU ser I n D Ut F::présentsztetaxt e;ita szquence of UTF-16 code units.

? G et U ser I n p Ut ( ) . St r i n gDat d Converting null literal or possible null value to non-nullable type.
* nu 1 l ; Show potential fixes (Ctrl+.)
NAAANAANAANAANANAANAANAANANANANANANANNANANAN
return int.TryParse(input, out ) ? input : null;

M ’

} ‘ : .‘ %3 class System.String

Represents text as a sequence of UTF-16 code units.
UserInputData GetUserInput() { /* ... */ } Possible null reference return.

Show potential fixes (Ctrl+.)
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Bkntoyaem v nonb3lyemcs!

string?| GetStringWithNumber(string? |input,

bool allowUserInput)
{

input ??= allowUserInput
? GetUserInput().StringData

: null;
return int.TryParse(input, out ) ? input : null;

¥

UserInputData GetUserInput() { /* ... */ }

16



Bkntoyaem v nonb3lyemcs!

L] JamesNK / Newtonsoft.Json ® Watch 526 % Star 7,294 ¥ Fork 2,468
<> Code Issues 323 Pull requests 35 Projects 0 Security Insights
Update Newtonsoft.Json project to use nullable reference types (#1950) Browse files

iﬁ master (#1950)

ﬂ JamesNK committed on 29 Jul  verified 1 parent f940f21  commit cdf10151d507d497a3f9a71d36d544b19973435

Showing 169 changed files with 2,265 additions and 1,860 deletions. Unified @ Split

() nttps://vitly/2108v80
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A He roToB nepenuncobiBaTb BeCb NPOEKT!
Y4TO MHe aenatb?

e XO4y BK/IHOYATb aHANN3 TPAHYNAPHO
e Xo4yy 4TObObI KOMNUAATOP MHE NomMmor 6e3 AONONHUTENbHbIX YCUANIN

* [Tnwy 6MbANOTEKY M XOYY TO/IbKO MPOaHHOTMPOBATL ee AN
Nno/sib30BaTeNen



[ToeaynpexaeHna Komnuaatopa bes3 AnWHMX
VCUNUNN

#nullable enable warnings

public static Transaction Create(IClient client, TransactionInfo info) {
var transaction = new Transaction();
if (client.Address?.Country == Countries.Russia) { /* ... */ }

/] ...

if (info.RequiredFields.HasPostIndex()) {
transaction.SenderInfo.PostIndex = client.Address.FindPostIndex();

} NAAAAAAAAAANANAANAAN

/] ...

return transaction;
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OTKy4a KOMMNUAATOP Y3HAET YTO HYHKHO
npeaynpexaeHue?

* Mpnceoenune null
e variable = null;

* [l[poBepka nepemeHHOM Ha null’
if (variable != null) { /* ... */ }
e variable?.DoSomething();

* AHHOTAUMA TUNA NEePeMeEHHOU
string? nullableVar;



B yem oT/IM4MeE OT BKAOYEHUNA BCEN PUYN?

~

#nullable enable
public void NullableEnabled(string variable) {

variable.ToString(); .
variable = null; [Strlng'[NOtNUII] J

NAAAAAAAAAAANANA

\C )
4 N

#nullable enable warnings

public void NullableWarningsOnly(string variable) {

variable.ToString();

variable = null; [str1ng:[0b11v1ous]J

\}

"
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[TooCTO aHHOTUPYEM DUDBANOTERY

public interface IClient {

string FirstName { get; }
string LastName { get; }
string MiddleName { get; }

Address Address { get; }

PassportInfo Passport { get; }
PhoneNumber ContactPhone { get; }
string ContactEmail { get; }

Notification SendNotification(Transaction transaction, string message);

22



[TooCTO aHHOTUPYEM DUDBANOTERY

#nullable enable annotations
public interface IClient {

string FirstName { get; }
string LastName { get; }
string? MiddleName { get; }

Address? Address { get; }

PassportInfo Passport { get; }
PhoneNumber ContactPhone { get; }
string? ContactEmail { get; }

Notification? SendNotification(Transaction? transaction, string message);

23



[TooCTO aHHOTUPYEM DUDBANOTERY

[NullableContext(1)] public interface IClient {
string FirstName { get; }

string LastName { get; }
[Nullable(2)] string MiddleName { [NullableContext(2)] get; }

[Nullable(2)] Address Address { get; }
PassportInfo Passport { get; }

PhoneNumber ContactPhone { get; }
[Nullable(2)] string ContactEmail { [NullableContext(2)] get; }

[Nullable(2)] Notification SendNotification(

[Nullable(2)] Transaction transaction, string message);

} 24



BKAtOYaeM aHanm3 Ha YacTu MNPOEKTJ

5 , #nullable disable
HacTtpownKa B npoeKTe (.csproj)

<Nullable>enable</Nullable>

[Obsolete("JSON Schema validation has been

N moved to its own package. ..")]
OtpenbHble pannbl \ Knaccol \ meToabl
#nullable enable
#nullable disable : JsonReader, IJsonLineInfo

public class JsonValidatingReader

// more than 1000 lines of code here

O https://bit.ly/33v96Kg
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[1lnaH AoKNaaa

* Bsaumopeuncrsme c 0606w EeHHbIM KOAOM
* AHHOTAUMM ANA NTOMOLWMN KOMNUNATOPY

* Y10 AenaTtb €cam KOMNUAATOP He nNpaB?

* Common pitfalls

* Warnings as errors



OTHoweHuna mexay Tiunamm ¢ Nullable
Reference Types

string:[NotNull] <: string?
string? = { string:[NotNull], null }

var nullableArray = new[] { nullableStr, nonNullableStr }

] ] ]

string?[] string? string:[NotNull]



OTHoweHuna mexay Tiunamm ¢ Nullable
Reference Types

string:[NotNull] <: string?
T ChooseOne<T>(T t1, T t2);

var nullableStr = ChooseOne(nullableStr, nonNullableStr);

] ] ]

string? string? string:[NotNull]
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OTHoweHuna mexay Tiunamm ¢ Nullable
Reference Types

e string:[Oblivious] <=> string:[NotNull]

var notNullableString = NotAnnotatedMethod();

L] ]

string:[NotNull] string:[Oblivious]

Console.WriteLine(notNullableString.Length) // OK
notNullableString = null;

s\ AAaAAASAAAAAAAAAAAAAAAN
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IEnumerable<string> - noaTun IEnumerable<string?>

void Run() {

IEnumerable<string> nonNullableStrings = new[] {"notNull", "string"};
IEnumerable<string?> nullableStrings = new[] {null, "string"};

nullableStrings = nonNullableStrings; // OK
nonNullableStrings = nullableStrings; // warning

} s\AAaAAAAAAAAAAAANANN
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IEnumerable<string> - noatun IEnumerable<string?>

void AcceptNullable(IEnumerable<string?> nullableStrings)
{

foreach (var nullable in nullableStrings)
if (nullable != null)

Console.WritelLine(nullable.Length); // no "null" => OK
}

void AcceptNonNullable(IEnumerable<string> nonNullableStrings)
{

foreach (var nullable in nonNullableStrings)
Console.WritelLine(nullable.Length); // "null® => NullReferenceException
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Action<string?> - noatun Action<string>

void AcceptNullable(Action<string?> action) => action(null);

void AcceptNonNullable(Action<string> action) => action("notNull");

void Run() {
Action<string?> nullableAction = x => Console.WritelLine(x);
AcceptNonNullable(nullableAction);
AcceptNullable(nullableAction);

Action<string> nonNullableAction = x => Console.WritelLine(x.Length);
AcceptNonNullable(nonNullableAction);
AcceptNullable(nonNullableAction);

} s\ AaAaAAAAAAAAAAAANANN
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 Action<string>

* IEnumerabledstring?

e List<string?>

* List<string>

* List<string>

<

/=>

Quiz!

Actiondstring?p

IEnumerable<string>

| ist<string>
_ist<string?>

_ist<string?>

33



List<string> <=/=> List<string?>

void NonNullableToNullable() {
List<string> listOfNonNullable = new List<string>();
List<string?> listOfNullable = listOfNonNullable;

\sAAAaAAAAAAAAAAAANN

listOfNullable.Add(null);
Console.WriteLine(listOfNonNullable[@].Length); // crash

void NullableToNonNullable() {
List<string?> listOfNullable = new List<string?>();
List<string> listOfNonNullable = listOfNullable;

NAAAAAAAAANANAA

listOfNullable.Add(null);
Console.WriteLine(listOfNonNullable[@].Length); // crash



Nullable Reference Types 1 BbIBOA, TUMNOB

~

public string? Example(string? x) { /;tring? inferred;
if (x == null) return;

. inferred.ToString();
var inferred = x; inferred = null;
inferred.ToString(); \\
inferred = null;

. string:[NotNull] inferred;
return inferred;

} inferred.ToString();
} inferred = null;

s\ A AAAAAAAAAANAN
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KoHcTpenHTbl Ha Nullable Reference Types

class C<T1, T2, T3, T4, T5>
where T1: IInterface // can only be substituted with non-nullable
where T2: IInterface?

where T3: class // can only be substituted with non-nullable class
where T4: class?
where T5: notnull // non-nullable class or struct

36



KoHcTpenHTbl Ha Nullable Reference Types

public T?| ClassConstraint<T>() where T : class

{

ClassConstraint<string>();
ClassConstraint<string?>();

NAAAANAAAAAAAAAAAAAAAANANN

-

@ string? Constraints.ClassConstraint<string?>()

return

The type 'string?’ cannot be used as type parameter 'T' in the generic type or method
} ‘Constraints.ClassConstraint<T>()". Nullability of type argument 'string?' doesn't match ‘class’ constraint.

Show potential fixes (Ctrl+.)
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AHHOTUPYEM CBOW QPENMBOPK

public static TElement?

NN

IEnumerable<TElement> inp

irstElement<TElement>(

, string key)

where TElement : IKeyOwner

foreach (var element in input)
if (element?.Key == key)

return element;
@ TElement in Extensions.FindFirstElement<TElement> where TElement : IKeyOwner

A nullable type parameter must be known to be a value type or non-nullable reference type.
return default 5 Consider adding a ‘class’, 'struct’, or type constraint.

} Only non-nullable value type could be underlying of ‘System.Nullable’
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Komnunaatop npeanaraet 4obaBuTb class

public static TElement? FindFirstElement<TElement>(
IEnumerable<TElement> input, string key)
where TElement : class, IKeyOwner { /* ... */ }

StructKeyOwner Examplel(StructKeyOwner[] structs)

=> FindFirstElement(structs, "key");

v\AAAAAAAASAACCCVCVGCVCVGVVA GAAAAAAAAAAA
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Komnunaatop npeanaraet 4obaBuTb class

public static TElement? FindFirstElement<TElement>(
IEnumerable<TElement> input, string key)
where TElement : class, IKeyOwner { /* ... */ }

// TElement -> ReferenceType?
// TElement is constrained to a non-nullable class

ReferenceType? Example2(ReferenceType?[] referenceTypeArray)

=> FindFirstElement(referenceTypeArray, "key");

NAAAAAAAAAAAAAAANAAANAANANANANANNNANNANNANNANNNNNNNANN
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[Tonpobyem ncnonb3oBaTb class?

public static TElement FindFirstElement<TElement>(
IEnumerable<TElement> input, string key)

where TElement : class?, IKeyOwner { /* ... */ }

public void Test(ReferenceType[] array) {
// TElement -> ReferenceType
// ReferenceType FindFirstElement<ReferenceType>( ... )
var firstElement = FindFirstElement(array, "key");

firstElement.ToString(); // no warnings

\
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A Kak Tenepb paboTaeT FirstOrDefault?

public static void Main()

{

string[] nonNullableStrings = new string[@];
var isItNullable = nonNullableStrings.FirstOrDefault();
Console.WriteLine(isItNullable.Length); // runtime crash

{ THiS IS Fine. |

42



A Kak Tenepb paboTaeT FirstOrDefault?

public static TSource FirstOrDefault<TSource>( -NET Core 3-i\\
this IEnumerable<TSource> source)
=> source.TryGetFirst(out bool s );
N J
Q https://bit.ly/2PAHIFG
//[return: MaybeNull] .NET Core master brancﬁ\\
public static TSource FirstOrDefault<TSource>(
this IEnumerable<TSource> source)
\\7 => source.TryGetFirst(out bool s ); )

Q https://bit.ly/2N4{TSM



YTo nenaet MaybeNull?

[return: System.Diagnostics.CodeAnalysis.MaybeNull]
public static TElement FindFirstElement<TElement>(
IEnumerable<TElement> input, string key) where TElement : IKeyOwner { /* ... */ }

public void Test(ReferenceType[] array) {
// TElement -> ReferenceType
// ReferenceType? FindFirstElement<ReferenceType>( ... )

var firstElement = FindFirstElement(array, "key");
firstElement.ToString();

} SNAAAAAAAAANANAA
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A CO CTPYKTYpamm Tenepb byaeT paboTaTh?
OnHwu ctanyT Nullable<T>?

[return: System.Diagnostics.CodeAnalysis.MaybeNull]
public static TElement FindFirstElement<TElement>(

IEnumerable<TElement> input, string key) where TElement : IKeyOwner { /* ...

public void Test(StructKeyOwner[] array) {
StructKeyOwner firstElement = FindFirstElement(array, "key");

firstElement.ToString(); // OK; it’s a non-nullable struct
}

45



[lobaBum assert. YTo MOXKET NOUTU He TaK?

public static void Assert(bool condition,
string message) {

if (!condition) throw new Exception(message);

¥

[return: MaybeNull] public static TElement FindFirstElement<TElement>(
IEnumerable<TElement> input, string key) where TElement : IKeyOwner

Assertion.Assert(input != null, "input should not be null");

foreach (var element in input)

NAAAAA
// e o o
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[lobaBum assert. YTo MOXKET NOUTU He TaK?

public static void Assert([DoesNotReturnIf(false)] bool condition,
string message) {

if (!condition) throw new Exception(message);

¥

[return: MaybeNull] public static TElement FindFirstElement<TElement>(
IEnumerable<TElement> input, string key) where TElement : IKeyOwner

Assertion.Assert(input != null, "input should not be null");

foreach (var element in input)

/] ...
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Code analysis attributes

namespace System.Diagnostics.CodeAnalysis
{

[AllowNull]

[DisallowNull]

[ MaybeNull]
[NotNullWhen(bool) ]
[MaybeNullWhen(bool) ]
[NOtNullIfNotNull(string)]
[NOtNull]

[ DoesNotReturn]

[ DoesNotReturnIf(true)]
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Code analysis attributes

[MaybeNull] /* <=> */ [CanBeNull]

[return:MaybeNull] T IEnumerable.FirstOrDefault<T>(this IEnumerable<T> source);

[AllowNull] /* <=> */ [CanBeNull]

bool IEqualityComparer<T>.Equals([AllowNull] T x, [AllowNull] T y);

[DisallowNull] /* <=> */ [JetBrains.Annotations.NotNull]

int IEqualityComparer<T>.GetHashCode([DisallowNull] T obj);

49



Code analysis attributes

[NotNull] /* <=> */ [ContractAnnotation("value:null => halt")]

public static void Assertion.AssertNotNull<T>([NotNull] T value);

[DoesNotReturn] /* <=> */ [ContractAnnotation("=> halt")]

[DoesNotReturn] public static void Debug.Fail();

[DoesNotReturnIf(true)] /* <=> */ [ContractAnnotation("condition:true => halt")]

public static void Debug.Assert([DoesNotReturnIf(false)] bool condition);

50




Code analysis attributes

[MaybeNullWhen(bool)] /* <=> */ [ContractAnnotation("=> false; value:null")]

bool IDictionary.TryGetValue(TKey key, [MaybeNullWhen(false)] out TValue value);

/f[NotNu11When(bool)] /* <=> */ [ContractAnnotation("=> true; result:notnull")] A

bool Mutex.TryOpenExisting(string name, [NotNullWhen(true)] out Mutex? result);
\\bool string.IsNullOrEmpty([NotNullWhen(false)] string? value); )

[NOtNullIfNotNull("path")] /* <=> */ [ContractAnnotation(
"path:notnull => notnull")]
[return: NotNullIfNotNull("path")] string? Path.GetFileName(string? path);

51



Code analysis attributes

* NNoacKa3Ka YTo A0/IKEeH AenaTtb MeTo/,

 KomnunaTop nonaraetca Ha aHHOTaLMKU NMPU aHa/IN3e NCNOJIb30BaHNI
meToaa

* KOMNUAATOP He NpoBepAeT YTO MEeTOo[, COOTBEeTCTBYeT aHHOTaunm
* B mecTax BbI30Ba NPOBEPKUN OTCYTCTBYIOT
* B camom meToae NpoBepPKN OTCYTCTBYIOT
* PaHTaM NpoBEpPKMN OTCYTCTBYIOT
* Compile-time npoBepKn OTCYTCTBYIOT



[1lnaH AoKNaaa

* YTOo Aenartb ecu KOMNUAATOP He npas?
* Common pitfalls
* Warnings as errors



ROMMUANATOP He BCceraa npas

[return: MaybeNull] public static TElement FindFirstElement<TElement>(
IEnumerable<TElement> input, string key) where TElement : IKeyOwner

{
Assertion.Assert(input != null, "input should not be null");
foreach (var element in input) a Uto BoOBWe Takoe default? I
if (element?.Key == key) return element;
string str = default;
return default; \Console.Wr‘iteLine(str‘.Length);
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byab! HacTtonymsee! n! komnunatop! cornacurcs!

[return: MaybeNull] public static TElement FindFirstElement<TElement>(
IEnumerable<TElement> input, string key) where TElement : IKeyOwner

Assertion.Assert(input != null, "input should not be null");
foreach (var element in input)

if (element?.Key == key) return element;

return default!;

55



Dammit operator

* YTO AenaTb ecim KOMAUAATOP He npas?
* UrHopupoBaTb NpeaynpexaeHune
e NNo6aBuUTb assert / npoBepky
* Ncnonb3sosatb dammit-onepatop

-

* J1a A NOTOM MHULMNANN3NPYIO NEPEMEHHYIO...
e string x = nulll!;




Dammit operator

* He 3awmwaeT oT Aa/ibHENWNX NpeaynpexXaeHnm
e string x = yl;
y.ToString(); // warning again

NAAAA

* He nobasnseTt paHTanm NpoBepokK



Dammit operator Tak»Ke aenaet 3Ha4YeHune
not-null

Dictionary<Transaction, IClient>? GetFailedUserTransactions() { /* ... */ }

List<Transaction> GetFailedCommissionDeductions() { /* ... */ }

void ProcessFailedTransactions() {
// Dictionary<Transaction, IClient?>? = Dictionary<Transaction, IClient>?
Dictionary<Transaction, IClient?>? failedTransactions
SSstfalleduserTransactions ()

foreach (var transaction in GetFailedCommissionDeductions())
failedTransactions.Add(transaction, null);

\AAAAAAAAAAAAAAAN

//

58



Dammit operator Tak»Ke aenaet 3Ha4YeHune
not-null

Dictionary<Transaction, IClient>? GetFailedUserTransactions() { /* ... */ }

List<Transaction> GetFailedCommissionDeductions() { /* ... */ }

void ProcessFailedTransactions() {

Dictionary<Transaction, IClient?>? failedTransactions

= GetFailedUserTransactions()!;
foreach (var transaction in GetFailedCommissionDeductions())

failedTransactions.Add(transaction, null); // no warnings runtime crash

/] ...

59



A 4TO ecam KOMMUAATOP CAULLKOM NpaB?

David Kean o
@davkean

This nullable warning | get from this has
thrown me:

David Kean
davkean

Dev on C#/VB languages team @ Microsoft.

This feels like the compiler is ignoring me
e when | say this is a nullable string.

22 @microsoft
®) Melbourne, Australia
B4 Sign in to view email

@ http://twitter.com/davkean

12:43 am - 28 Aug 2019 y https://bit.ly/2MB;jlGj
Organizations -
et -1 siies @@ "



«This feels like the compiler is ignoring me
when | say this is a nullable string.»

Task<string?> FindFileAsync()

{
string? path = GetMeNonNullableString();

return Task.FromResult(path); // Task<string?> = Task<string>

} \s\ASAaAaASAAAAAAAAAAAAAANN

Nullability of reference types in value of type ‘Task<string>" doesn't match target type Task<string?>".

Show potential fixes (Ctrl+.)

string GetMeNonNullableString() => string.Empty;

public static Task<TResult> Task.FromResult<TResult>(TResult result);
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Resolution — By Design

private static Task<string> FindFileAsync() {
string? path = GetMeSomeString();
if (path == null)
throw new ArgumentNullException(nameof(path));

return Task.FromResult(path); // we expect the compiler to know that
// path is not null here
// even though it’s declared as string?"

string? GetMeSomeString() { /* .. */ }

62



N KaK e Toraa obiTh?

4 N

private static Task<string?> FindFileAsyncl() {
string? path = GetMeNonNullableString();
return Task.FromResult(path)!;

U Y
-

/,private static Task<string?> FindFileAsync2() {
string? path = GetMeNonNullableString();
return Task.FromResult<string?>(path);

U §
(" private static Task<string?> FindFileAsync3() { ~

var path = (string?) GetMeNonNullableString();
return Task.FromResult(path);

\_J Y,

63

Dammit operator

Explicit type arguments

Cast to nullable type




NTaK, Kak JOHEeCTM CBOO MbIC/1b A0
KOMNUANATOPA?

e 4 3Hato0 yTo 3a€eCchb He bbiBaeT null
e Assert / dammit-onepaTop

e 3necb Hy*eH nullable -tun ana BbiBOAa TMNOB
e KacT K ‘nullable’ / ABHble TUNbI-aprymeHTbl

* MMpeaynpexaeHne B npeobpaszoBaHnn 0606LEHHbIX TUMOB
* Dammit-onepaTtop, ybeanTbcs B OTCYTCTBMU HeXKenaTenbHbix cangsddeKkTos



[ e HY*KHO DbITb 0COBEHHO BHMMATENbHbLIM?

* He NpoaHHOTUPOBAHHbIE BMBANOTEKM

* MHMumMannsayma maccmBoB

* Ref / in / out napameTpbl U NepemeHHble
e Kpocc-npoueaypHble 3aBUCMMOCTU

* 3aMblKaHUA



He NpoaHHOTUPOBAHHbIE DUDANOTEKM

[CLSCompliant(false)]
public static Logger GetlLogger(string name) {

return LogManager.factory.GetLogger(name);

\\}

NLog

class LibConsumer {
public void Consume() {
var logger = LogManager.GetlLogger(name: null); // no warnings; crash

logger.Warn("This code passed null to the logger name");
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A Kakmne bnbnmnmoTekn NnpoaHHOTUPOBAHLI?

# Package Downloads
1 newtonsoft.json 24,281,200
2 serilog 7,352,817
3 castle.core 7,285,094
4 moq 5,742,965
10 Xxunit 4,751,202
11 automapper 4,505,797
14 awssdk.core 3,906,135

15 nunit 3,663,371



https://www.nuget.org/packages/newtonsoft.json/
https://www.nuget.org/stats/packages/newtonsoft.json?groupby=Version
https://www.nuget.org/packages/serilog/
https://www.nuget.org/stats/packages/serilog?groupby=Version
https://www.nuget.org/packages/castle.core/
https://www.nuget.org/stats/packages/castle.core?groupby=Version
https://www.nuget.org/packages/moq/
https://www.nuget.org/stats/packages/moq?groupby=Version
https://www.nuget.org/packages/xunit/
https://www.nuget.org/stats/packages/xunit?groupby=Version
https://www.nuget.org/packages/automapper/
https://www.nuget.org/stats/packages/automapper?groupby=Version
https://www.nuget.org/packages/awssdk.core/
https://www.nuget.org/stats/packages/awssdk.core?groupby=Version
https://www.nuget.org/packages/nunit/
https://www.nuget.org/stats/packages/nunit?groupby=Version

MHMUManm3auma maccmBoB

void ArrayInit() {
var array = new string[10];
for (var i = @0; i < array.Length; i++)
array[i] = Console.ReadlLine();

array[0].ToString();
}
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MHMuUManm3auma maccmBoB

void ArrayInit() {
var array = new string[10];
// for (var i = @; 1 < array.Length; i++)
// array[i] = Console.ReadlLine();

array[@].ToString(); // no warnings; runtime crash
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Kpocc-npoueaypHble 3aBUCUMOCTU

class SlideContent {
public Image? Image { get; }
public string? Text { get; }
public Column[]? Columns { get; }

public void FormatContent() {
if (Image != null & & Text != null) {
SetTwoColumnsTemplate();
Columns[@].SetImage(Image);

NAAAAANAANA

Columns[1].SetText(Text);
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Kpocc-npoueaypHble 3aBUCUMOCTU

class SlideContent {
public void FormatContent() {
if (Image != null & & Text != null) {
SetTwoColumnsTemplate();

Columns![@].SetImage(Image); // no warnings; crash
Columns[1].SetText(Text);

private void SetTwoColumnsTemplate() {
Columns = new [2] {new Column(Text, Image), new Column() };
Image = null;
Text = null;

71



Ref /in / out napameTpsl

private string? myField;

public void TestArgument() {
if (myField == null) return;
ArgumentCheck(ref myField);

public void ArgumentCheck(ref string argument) {
myField = null;

argument.ToString(); // no warnings; crash
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3aMNnCK B 3aMblKaHUMNAX

void LambdaExpressionl(string? str) {
Action action = () => str = Console.ReadlLine();
action();
str.ToString(); // possible derference of a null reference

NAAAA

¥

void LambdaExpression2(string? str) {
Action action = () => str = null;
if (str != null) {
action();
str.ToString(); // no warnings; runtime crash

¥
}
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AHa/IM3 CaMMX 3aMblKaHUW

void LambdaExpression3(string? str) {
if (str == null) return;

Action action = () => str.ToString(); // no warnings; runtime crash
str = null;
action();

¥

void LocalFunction(string? str) {
if (str == null) return;

void Local() => str.ToString(); // warning

¥
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JIOKanbHble QYHKLUMM

private void ReplayReadsAndWrites(LocalFunctionSymbol localFunc,
SyntaxNode syntax,

bool writes)

// https://github.com/dotnet/roslyn/issues/27233
// Support field initializers in local functions.
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https://github.com/dotnet/roslyn/issues/27233

AHHOTALMA MAaCCMBOB

// rank specifiers order - left to right
string ArrayTestl(string[][,]1[,,] array) => array[1l] [2,2] [3,3,3];

// rank specifiers order - right to left
string ArrayTest2(string[]?[,]?[,,]? array) => array[3,3,3]? [2,2]? [1];
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Quiz!

void NoAnnotations(string[][,][,,] array) => array [1] [2,2] [3,3,3];

// can you guess?
string SingleAnnotation(string[]?[,][,,] array)
=> array[1] [3,3,3] [2,2];
=> array[3,3,3] [1] [2,2];
=> array[2,2] [3,3,3] [1];




Quiz!

void NoAnnotations(string[][,][,,] array) => array [1] [2,2] [3,3,3];

// can you guess?
string SingleAnnotation(string[]?[,][,,] array)

=> array[2,2] [3,3,3] [1],
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Quiz!

void NoAnnotations(string[][,][,,] array) => array [1] [2,2] [3,3,3];

// can you guess?
void SingleAnnotation(string[ |?[,][,,] array)

=> array[2,2] [3,3,3]? [1];

[var array = new string[]?[10][] { /* ... */ } J
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Kak Takoe MOr/10 CAYy4YnTbCA ?

void SyntaxAmbiguity() {
// good old C# 7.3; nullable types are disallowed in pattern matching

var result =
var result =

// top-level
var result =

// top-level
var result =

// ??? Let’s
var result =

X 1is int? y : illegalSyntax;
X is int ? y : illegalSyntax;

type is nullable -> conditional expression
X 1is string ? y : illegalSyntax;

type is nullable -> conditional expression
X 1is string[]? y : illegalSyntax;

change the syntax so the last ? 1is always top-level!
X is string[][]? y : illegalSyntax;

O https://bit.ly/323Ypyc
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‘warnings as errors

MNnarocobl MwuHycbl
* bbicTpoe 0bHapyKeHune e Xpynkun koA, npu pedakToOpPUHIax
BO3MOMHbIX OLLNOOK npwm NOABAAIOTCA OWMNOKU

MSMEHEHWNAX B ROAE e HeBO3MOHO 06BABUTH

* /lerko o6bHapyKMBaTb USMEHEHUNA  NEPEMEHHYIO HYXXHOro TUNa

KOHTPAKTOB NOAKNHOYEHHDbIX * MNatTepH / out var nepemeHHble

bubnnotek * BeccMbIC/IEHHbIE MPOBEPKM KOraa

* eC/iIn OHN NPOAHHOTUPOBAHDI aHa/IN3 He cnpasafAeTcA



3aBUCUMOCTU MEKIY NEPEMEHHbIMU

static void Main() {

string? one = Environment
string? two = Environment
if (one == null && two ==

Console.WriteLine("both

else if (one != null && two != null)
Console.WriteLine("both non-null");

else if (one != null)

Console.WriteLine("one is non-null");

else

.GetEnvironmentVariable("one");
.GetEnvironmentVariable("two");

null)
null");

Console.WriteLine(two.Length);

NN

//

//

//

//

one

one

one

one

null;

null;

null;

null;

two

two

two

two

null;

null;

null;

null;

) https://bitly/33d3Fzt
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Ko nerko nomaeTrca pe@akTopuHramm

class C {
string? Fieldl; O rOS&n
void ML(C c) { https://bit.ly/2VeBsZE

if (c.Fieldl != null)
c.Fieldl.Equals(...);
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Ko nerko nomaeTrca pe@akTopuHramm

class C {
string? Fieldl; O rOS&n
void ML(C c) { https://bit.ly/2VeBsZE

if (c.Fieldl != null)
M2(c);
}
void M2(C c) {
c.Fieldl.Equals(...);

}
¥
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Ko nerko nomaeTrca pe@akTopuHramm

public void Examplel(A a) {
if (a?.b is B) {
a.ToString(); // no warnings; correct
}
}

public void Example2(A a) {
var b = a?.b as B;
if (b !'= null) {
a.ToString(); // potentially nullable-dereference warning (wrong)
AN
}
0 https://bit.ly/21A32rR
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~, Grzegorz Galezowski
- ] v
. @GGalezowski

Why does @roslyn issue a warning in this
case? The ltemGroups is a nullable ref type,
but it's assigned in the constructor and there
is no way in my class to nullify it...

public class XmlProjectBuilder
{

private readonly XmlProject _xmlProject;

public XmlProjectBuilder(string assemblyName)

{
_xmlProject = new XmlProject
{
AbsolutePath = AbsolutePathTo(assemblyName),
PropertyGroups = new List<XmlPropertyGroup>
{
new XmlPropertyGroup
{
AssemblyName = assemblyName
}
},
\ItemGroups = new List<XmlItemGroup>() !
b
}
public void WithReferences(params string[] names)
{
~xmlProject.ItemGroups.Add(
); new XmlI o~ T M List<XmlltemGroup>? XmlProject.ltemGroups { get; set; } rom(names )}
’
}

Possible dereference of a null reference.

Y nheos//bitly/2wrrfsu

4:43 PM - 27 Apr 2019
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Ho Beapb A npuceomn Tonbko [ NotNull] s
KOHCTpyTOpEe?

public class XmlProjectBuilder

{

private readonly XmlProject _xmlProject;

public XmlProjectBuilder(string assemblyName)

{

_xmlProject = new XmlProject
{

ItemGroups = new List<XmlItemGroup>()
b
}

public void WithReferences(params string[] names)
{
~xmlProject.ItemGroups.Add(
new XmlI
);
}

-« I ’ " ’ . ‘om( names
o H List<XmlltemGroup>? XmlProject.ltemGroups { get; set; } ( )}

Possible dereference of a null reference.

public void WithP: Show potential fixes (Ctrl+.)

{
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He Bcerna BO3MOXHO 06bABUTL NPaBUIbHbIN
TUN NepeMeHHON

var dic = new Dictionary<string, string> { {"key", "value"}};
dic.TryGetValue("key", out string value);

AAAAAAAAAAA

[®] (local variable) string value

Converting null literal or possible null value to non-nullable type.

Show potential fixes (Ctrl+.)

~

var dic = new Dictionary<string, string> { {"key", "value"}};
string value;

dic.TryGetValue("key", out valuel!);
_ J

O https://bit.ly/310vBFg
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He Bcerna BO3MOXHO 06bABUTL NPaBUIbHbIN
TUN NepeMeHHON

if (SomeCall() is string result)

{
Dosomething ( I"ESU].t) > =~ Converting null literal or possible null value to non-nullable type.
result = GetPossibleNullValue();
} ANANNNANANNNNNANNNNNNNNN Show potential fixes (Ctrl+.)
//;f (SomeCall() is string result) ﬁ\\
{

string? nullableResult = result;
DoSomething(nullableResult);
nullableResult = GetPossibleNullValue();

\J /
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3aK/ItoYyeHme

e bonblie MHPoOpMaLUmM o Koae
* bonblue ownbOK HanAeHHbIX Ha 3Tane pa3paboTKu
e AHAIM3 MOXeT owmnbaTbCa

* #nullable agnpeKTrBbLI ANA NOCTENEHHOrO BKAOYEHUA GUYM B MPOEKTE

e System.Diagnostics.CodeAnalysis aHHOTaUUK NOMOryT KOMNUAATOPY NOHATL
Balll KOA,

e 'WWarnings as errors’ MOXeT cA4enaTb Ball KOA, CIMLLKOM XPYNKUM



Cnacmbo 3a BHMMaHMe

l ' l tessenr@gmail.com
O github.com/TessenR

g twitter.com/a_tessenr
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