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O 1 Bce eweé NPE UHTepon

Non-null by default NMpoGnembi

JSpecify & NullAway Pe3ynbraTthl
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Bce ewe NPE
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/ KTo 3Haer,
yto Takoe NPE?
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NullPointerException

4 )

Thrown when an application attempts to use nul'l in a case where an object is required.
These include:

« Calling the instance method of a null object.

 Accessing or modifying the field of a null object.

« Taking the length of null as if it were an array.

« Accessing or modifying the slots of null as if it were an array.

« Throwing null as if it were a Throwable value.

Applications should throw instances of this class to indicate other illegal uses of the null object.
NullPointerException objects may be constructed by the virtual machine as if suppression
were disabled and/or the stack trace was not writable.

https://docs.oracle.com/en/javaljavase/25/docs/api/java.base/java/lang/NullPointerException.html
ozoNiech Boé ewss NPE



https://docs.oracle.com/en/java/javase/25/docs/api/java.base/java/lang/NullPointerException.html

0ZON1iec

Ha OpeBHOCTb HAMeKaeT
naxe crnoso Polnter
B Ha3BaHUU

h



[locMOTpUM Ha NpakTuke

Bugute nu Bbl npobnemy?

private final Map<FeatureType, FeatureMapper> mappersByType;

public MappedFeature map(Feature feature) {
return mappersByType
.get(feature.type())
.map(feature);

}

ozoNiech Bcé ewd NPE 10



Mbi Toxe He yBuaent

ozoNiech Bcé ewd NPE
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Incident: 'pu pennse cepsuca o2-midway
BO3pocna Harpys3ka Ha cepsuc feature-meta-store

Cause: java. lang.NullPointerException:
Cannot invoke "TypedFeatureMapper.map(Feature)"
because the return value of
"jJava.util.Map.get(Object)" 1s null

ozonNiech Bcé ewd NPE
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Map.get(Object)

-

-

Returns:
the value to which the specified key is mapped, or
null if this map contains no mapping for the key

ozoNiech

https://docs.oracle.com/en/javaljavase/25/docs/api/java.base/javal/util/Map.html#get(java.lang.Object)

Bcé ewé NPE
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https://docs.oracle.com/en/java/javase/25/docs/api/java.base/java/util/Map.html#get(java.lang.Object)

Hy nagHo, 6yoem 6auTtb 3a Map#get(0Object)

Beab Bcé ocTanbHOe NPoOCTo

ozonNiech Bcé ewd NPE
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Hy nagHo, 6yoem 6auTtb 3a Map#get(0Object)

MpocTo xe?

ozonNiech Bcé ewd NPE
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Ax Streambl Mmon Streamol

public Set<String> aneks() {
var set = new HashSet<String>();
set.add("gunuxaHc");
set.add( "kapasenno");
set.add( "HwaHC");

// He BceM aHeKgoThl ewe HanucCaHs.l. . .

set.add(null);

return set;

ozonNiech Bcé ewd NPE
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Ax Streambl Mmon Streamol

var aneks = aneks().stream();
System.out.println(

aneks.collect(Collectors.tolList())

);
System.out.println(
aneks.collect(Collectors.toUnmodifiableList())

)5

ozonNiech Bcé ewd NPE
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Ax Streambl Mmon Streamol

var aneks = aneks();
System.out.println(

aneks.stream().collect(Collectors.toList())

);
System.out.println(
aneks.stream().collect(Collectors.toUnmodifiableList())

)5

ozoNiech Boé ews NPE 18



Ax Streambl Mmon Streamol

[null, punuxaHc, KapaBesno, HWAHC ]
Exception in thread "main" java.lang.NullPointerException

at
at

at
at

at
at

Process

ozoNiech

Objects.requireNonNull(Objects.java:220)
ImmutableCollections.listFromTrustedArray

ImmutableCollections$Access$l. ListFromTrustedArray
Collectors. lambda$toUnmodifiableList$1

ReferencePipeline.collect
main

finished with exit code 1

Bcé ewé NPE
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A ecnu nonpobosBaTtb 3KBMBaANEHTHY 3ameHy oT IDEA?

var aneks = aneks();
System.out.printin(

aneks.stream().collect(Collectors.toList())

) ;
System.out.println(
aneks.stream().toList()

)3

ozonNiech Bcé ewd NPE
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Bcé-Takn He akBMBaMNEHTHYO

[null, punuxaHc, KapaBesno, HWAHC ]
[null, punuxaHc, KapaBenno, HWAHC ]

Process finished with exit code 0

ozonNiech Bcé ewd NPE
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Hy 1, HakoHeL,, napaHounganbHbIV NpumMep

Fne moxet 6bITb NPE?
interface Something {
Optional<Metadata> metadata( );

static Something something(long id) {

var meta = something(123)
.metadata( )
.0orElse(Metadata.DEFAULT);

ozonNiech Bcé ewd NPE
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Hy 1, HakoHeLl, napaHouganbHbIU NpumMep

TyTb
interface Something {
Optional<Metadata> metadata( );

static Something something(long id) {

var meta = something(123)
.metadata()
.0orElse(Metadata.DEFAULT);

ozonNiech Bcé ewd NPE
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Hy 1, HakoHeLl, napaHouganbHbIU NpumMep

UTyTb
interface Something {
Optional<Metadata> metadata( );

static Something something(long id) {
var meta = something()

.metadata()
.orElse(Metadata.DEFAULT);

ozonNiech Bcé ewd NPE
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[TapaHouna?

Mock returning java.util.Optional should return Optional.empty() by o
default (Java 8) #1971

® Closed

Assi
@ netmikey opened on Apr 2, 2015 - ssignees

No one assigned

(From the discussion at https://code.google.com/p/mockito/issues/detail?id=497 )

Labels
A stubbed method that returns optional<?> should return optional.empt if no explicit behavior is defined. This is
| . Etenslis RIS o exp
equivalent to returning null for regular methods.
Introducing this feature would add no extra dependencies. However, it would require a test whether the code is running Type
Since the thread ends with the request for a GitHub ticket and I couldn't find one... here itis:) Prejects
No projects
© &6 proj

https://github.com/mockito/mockito/issues/191
ozonNiech Boé ewé NPE 25



https://github.com/mockito/mockito/issues/191

A yxe »xanoBarncs Ha 3To

)
@.ﬂ key<¢?>
2024

[lpopBUHYTbIE CUCTEMBI
TUMOB. Hero eule MHe He
XBaTaeT B Java n3 Rust M&Tp MopTHOB

Ozon

https://jokerconf.com/archive/2024/talks/7ac7609680e5451ab353544934bef137/
ozonNiech Bcé ewd NPE
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Non-null by default
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Y Hac Oblina

CBosa aHHoTauusA

/// TlakeT uncnonb3yeT ceMaHTUKy non-null no yMon4yaHuw.
@Nonnull

@Documented

@Target({TYPE, PACKAGE})

@Retenti1on(RUNTIME)

@TypeQualifierDefault({METHOD, PARAMETER, FIELD, CONSTRUCTOR})
public @interface NonNullByDefault {}

OZONteCh Non-null by default 31



CTaBuM Ha NakeT n noHnmaem ceoto nullability

@NonNullByDefault
package ru.ozon.jpoint2026;

OZONteCh Non-null by default
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Ob6ewwaHne nullability

package ru.ozon.jpoint2026;

interface User {
User withName(String name);

User withNickname(@Nullable String nickname);

ozoNiech Non-null by default
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N IDEA Hac noHnmaeT

> void main() {
user()
.withNickname (null)
.withName(null);

Passing 'null' argument to parameter annotated as @NotNull

CD User

User withName(
String name

)

OZONteCh Non-null by default
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OZONieCh Non-null by default
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Java-X

javax.annotation.@Nullable

@Documented
@TypeQualifierNickname
@Nonnull(when = UNKNOWN )
@Retention(RUNTIME)

public @interface Nullable {}

OZONieCh Non-null by default
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Yto Takoe TYPE USE

AHHOTaUuA OTHOCUTCA K Bnuxaulwiemy npaBomy Tuny

@Nullable List<String> nullablelList;
List<@Nullable String> listOfNullables;

@Nullable Map<String, User> nullableMap;
Map<@Nullable String, User> mapOfNullableKeys;
Map<String, @Nullable User> mapOfNullableValues;

String @Nullable [] nullableArray;
@Nullable String[] arrayOfNullable;

ozoNiech Non-null by default
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Yto Takoe TYPE USE

AHHOTaUuA OTHOCUTCA K Bnuxaulwiemy npaBomy Tuny

@Nullable List<String> nullableList;
List<@Nullable String> listOfNullables;

@Nullable Map<String, User> nullableMap;
Map<@Nullable String, User> mapOfNullableKeys;
Map<String, @Nullable User> mapOfNullableValues;

String @Nullable [] nullableArray;
@Nullable String[] arrayOfNullable;

ozoNiech Non-null by default
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Uto takoe TYPE USE

AHHOTaUuA OTHOCUTCA K Bnuxaulwiemy npaBomy Tuny

@Nullable List<String> nullableList;
List<@Nullable String> listOfNullables;

@Nullable Map<String, User> nullableMap;
Map<@Nullable String, User> mapOfNullableKeys;
Map<String, @Nullable User> mapOfNullableValues;

String @Nullable [] nullableArray;
@Nullable String[] arrayOfNullable;

OZONieCh Non-nu Il by default
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Uto takoe TYPE USE

AHHOTaUuA OTHOCUTCA K Bnuxaulwiemy npaBomy Tuny

@Nullable List<String> nullablelLtist;
List<@Nullable String> listOfNullables;

@Nullable Map<String, User> nullableMap;
Map<@Nullable String, User> mapOfNullableKeys;
Map<String, @Nullable User> mapOfNullableValues;

String @Nullable [] nullableArray;
@Nullable String[] arrayOfNullable;

OZONieCh Non-nu Il by default
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Uto takoe TYPE USE

AHHOTaUuA OTHOCUTCA K Bnuxaulwiemy npaBomy Tuny

@Nullable List<String> nullablelList;
List<@Nullable String> listOfNullables;

@Nullable Map<String, User> nullableMap;
Map<@Nullable String, User> mapOfNullableKeys;
Map<String, @Nullable User> mapOfNullableValues;

String @Nullable [] nullableArray;
@Nullable String[] arrayOfNullable;

OZONieCh Non-nu Il by default
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JetBrains

org.jetbrains.annotations.@Nullable

@Documented
@Retention(CLASS)
@Target({
METHOD, FIELD, PARAMETER, LOCAL_VARIABLE, TYPE_USE
})
public @interface Nullable {
@NonNls String value() default "";

}

OZONteCh Non-null by default
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Javadoc'v BbImMAaaT CTpaHHO

/// Does something!

///
/// @param str input string

public void doSomething(@Nullable String str) {

doSomething

public void doSomething(@Nullable
@Nullable] String® str)

Does something!

Parameters:

str - input string

OZONteCh Non-null by default
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@Nullable mHe n moemy napameTpy TOXe

ozoNiech Non-null by default

44



Eclipse JDT

org.eclipse. jdt.annotation.@Nullable

@Documented
@Retention(RetentionPolicy.CLASS)
@Target({ TYPE_USE })

public @interface Nullable {}

OZONteCh Non-null by default
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A kapra

jakarta.annotation.@Nullable

@Documented
@Retenti1on(RUNTIME)
public @interface Nullable {}

OZONteCh Non-null by default
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Uyxne Benocunensbl

org.springframework.lang.Nullable

@Target({METHOD, PARAMETER, FIELD})
@Retentton(RUNTIME)

@Documented

@CheckForNull
@TypeQualifierNickname
@Deprecated(since = "7.0")

public @interface Nullable {}

OZONieCh Non-null by default
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Yy>xne senocunenbl

ozoNiech

@Nullable

(@ Nullable
(@ Nullable
(@ Nullable
(@ Nullable
(@ Nullable
(® Nullable
(@ Nullable
(@ Nullable
(® Nullable
(@ Nullable

org.jetbrains.annotations

org.jspecify.annotations

javax.annotation
org.junit.jupiter.params.shadow.de.siegmar.fastcsv.util
reactor.util.annotation

org.springframework.lang

org.apache.thrift.annotation
io.github.resilience4j.core.lang

org.checkerframework.checker.nullness.qual

org.testcontainers.shaded.org.checkerframework.checker.nullness.qual

@ Nullable io.micrometer.common-ltang

(@ Nullable
(@ Nulltable -

Press Ctrl+. to choose the selected (or first) suggestion and insert a dot afterwards Next Tip

org.eclipse.sisu

org.sonatype.inject

|I.

Non-null by default
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Obga3aTenbHo

CBon Benocunep

ozoNiech Non-null by default 49



[lpobnema ctapa Kak... Java 57

Which @NotNull Java annotation should | use? [closed]

Asked 15 years, 2 months ago  Modified 4 months ago  Viewed 474k times

-~ Closed. This question is opinion-based. It is not currently accepting answers. The Overflow Blog
1412 # Human input needed: take our survey on
Q Wwantto improve this question? Because this question may lead to opinionated discussion, debate, Al agents
" and answers, it has been closed. You may edit the question if you feel you can improve it so that it . -
hadd requires answers that include facts and citations or a detailed explanation of the proposed solution. If 4 Who NgedsVEs wherLyou have THenas
edited, the question will be reviewed and might be reopened. llke;thessas

Closed 1 year ago.
Featured on Meta

— Retiring the beta site
Improve this question J E g

B Policy: Generative Al (e.g., ChatGPT) is

banned
I'm looking to make my code more readable as well as use tooling like IDE code inspection and/or
static code analysis (FindBugs and Sonar) to avoid NullPointerExceptions. Many of the tools seem
incompatible with each others' @NotNull /@NonNull /@Nennull annotation and listing all of them 7 people chatting
in my code would be terrible to read. Any suggestions of which one is the 'best'? Here is the list of
equivalent annotations I've found: Android
TelKitty
¢ javax.validation.constraints.NotNull “ G .ﬁ‘ gg
Created for runtime validation, not static analysis.
documentation Java
L chen hank
* edu.umd.cs.findbugs.annotations.NonNull
Used by FindBugs (dead project) and its successor SpotBugs static analysis and therefore
Sonar (now Sonarqube) Community activity Last 1 hr

FindBugs documentation, SpotBugs documentation

@ 3951 users online

javax.annotation.Nonnull
This might work with FindBugs too, but JSR-305 is inactive. (See also: What is the status of & 8 questions
JSR 3057} source

org.jetbrains.annotations.NotNull
Used by IntelliJ IDEA IDE for static analysis.
documentation

Y 21 answers

[3) 38 comments

4. G2 upvotes

https://stackoverflow.com/questions/4963300/which-notnull-java-annotation-should-i-use
OZONieCh Non-null by default 50



https://stackoverflow.com/questions/4963300/which-notnull-java-annotation-should-i-use

Mbl HE TOBOPUM
O

https://jcp.org/en/jsr/detail ?id=305
OZON teCh Non-null by default 51



https://jcp.org/en/jsr/detail?id=305

Yy>xon Benocunen!

Now that JSpecify have released version 1.0 of their annotations, those should be the way to go.
In fact: both the introduction page and their 2019 presentation actively link to this very question
41  and specify that their goal is for it to finally have a good answer.

It has major participants like Android, Guava and Kotlin. Also, as of October 2025, Projects such
as Spring Framework / Spring Boot have begun migrating from other annotations to jSpecify.

Share Improve this answer Follow edited Oct 19, 2025 at 16:12 answered Aug 25, 2021 at 9:03

Jens Bannmann & Cristan
5,165 «7 54 81 14.7k «8 74 o 77

https://stackoverflow.com/a/68919918
OZONieCh Non-null by default 59
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JOPRGIE

BASED ON THAT STACKOVERFLOW THREAD
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JSpecify & NullAway
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A yxe »xanoBarncs Ha 3To

Joker<?>

2024

\ O6paTHas

COBMeCTMOCTb
B Java-Mupe CUTHUKOB

BrnaguMup

https://jokerconf.com/archive/2024/talks/7ac7609680e5451ab353544934bef137/

OZONieCh JSpecify & NullAway
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https://jokerconf.com/archive/2024/talks/7ac7609680e5451ab353544934bef137/

Y10 OHM camm o cebe nnyT?

Standard Annotations for Java Static Analysis

Learn More

JSpecify {

Integer Y
null;

H

Standard Annotations

JSpecify is releasing the first artifact of tool-
independent annotations for powering static
analysis checks in your Java code.

OZON iech JSpecify & NullAway

Next Level Static Analysis

JSpecify defines precise semantics, letting analysis
tools find more bugs, and more consistently. Library
owners won't have to decide which tool to support.

https://jspecify.dev/

QYtraMD}
G L4

EIS% Q

‘sonarqube |

Community Effort

JSpecify is developed by consensus of members
representing a variety of stakeholders in Java static
analysis, and we welcome your participation.

56


https://jspecify.dev/

KTo B nene?

OpraHusauums MpoekT

EISOP Team EISOP

Google Android, Error Prone, Guava
JetBrains Kotlin, IntelliJ IDEA

Meta* Infer

Microsoft Azure SDK for Java

* — Npu3HaHa 3KCTPEMUCTCKON OopraHmn3aumnemn
N 3anpeLleHa Ha Tepputopumn Poccumnckon
depepauymn

https://jspecify.dev/about/

OZONieCh JSpecify & NullAway

57
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KTo B nene?

OpraHusauums MpoekT

Oracle OpendDK

PMD Team PMD

Sonar SonarQube, SonarCloud, SonarLint
Square (various)

Uber NullAway

Broadcom Spring

https://jspecify.dev/about/

OZONieCh JSpecify & NullAway
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B yem, BoobLwe, cmbicn?

MoTpsicarowasn cneka

A > Nullness Specification

Nullness Specification

version 1.0.0
This document specifies the semantics of the JSpecify nullness annotations.

This document is mainly useful to authors of analysis tools. Some very advanced users might find it interesting, but it would
make a very poor introduction for anyone else; instead see our Start Here page.

Normative and non-normative sections

This document contains some non-normative comments to emphasize points or to anticipate likely questions. Those comments are
set off as block quotes.

This is an example of a non-normative comment.

This document also links to other documents. Those documents are non-normative, except for when we link to the Java Language
Specification to defer to its rules.

The word "nullable"

In this doc, we try not to refer to whether a type "is nullable." Instead, we define four kinds of "Is it nullable?" questions we can

ask for any given type usage:

1. What is the augmented type of that type usage?
2. Do | have to handle the case where null comes out of it?
3. Do | have to prevent null from going into it?

4. |s this type a subtype of that type with respect to nullness?

https://jspecify.dev/docs/spec/

OZONieCh JSpecify & NullAway
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https://jspecify.dev/docs/spec/

B yem, BoobLwe, cmbicn?

NMopopoOHaa cneka...

https://jspecify.dev/docs/spec/

OZONieCh JSpecify & NullAway

Nullness Specification

P ——

60
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Kak npumeHnTb?

https://jspecify.dev/docs/applying/

Hantn n pasmetutsb nullable

Nob6asutb @Nul LMarked

[lporHatb aHanns3 Ha pa3mMevyeHHOM Koae
[lporHaTb aHanu3 Ha BblI3blBalOLLEM KOA4E

[ToBTOPUTL ANA HOBOrO KoAda

OZON teCh JSpecify & NullAway 61


https://jspecify.dev/docs/applying/

0ZON1iec

A elle: UCNornHeHme crnek

MOXHO [HENernpoBaTh. ..
!

h



Ho pasaiTe [ONpOGYEHM

ozoNiech



Local Reasoning

-

-

Bbi3biBalOWMM KOO onepupyeT TOSIbKO NyonmyHou
nHpopmaumen (curHatypamm)

ozoNiech

Bcé ewé NPE
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Local reasoning

Fpe 6ar?

void main() {
foo().bar();

}
Foo foo() {
return ThreadLocalRandom.current().nextBoolean()
? new Foo();
: null;
}

OZON‘i_eCh JSpecify & NullAway
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Local reasoning

nOCMOTpMM oTAaesibHO: aHanun3 main

void main() {
foo().bar();

Foo foo();

OZON‘i_eCh JSpecify & NullAway
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Local reasoning

nOCMOTpMM oTAaesibHO: aHanun3 foo

vold main();

Foo foo() {
return ThreadLocalRandom.current().nextBoolean()

? new Foo();
null;

OZON‘i_eCh JSpecify & NullAway
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Local reasoning

TyT (6b11) 6ar

vold main();

@Nullable Foo foo() {
return ThreadLocalRandom.current().nextBoolean()

? new Foo();
null;

OZONieCh JSpecify & NullAway
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NULLAWAY



NullAway

-

-

CTtaTtnyecknn aHanusartop, nnaruH K Error Prone,
peanunaywowmnmn nullability-ananus.

ozoNiech

https://github.com/uber/nullaway

JSpecify & NullAway
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https://github.com/uber/nullaway

A yxe »xanoBarncs Ha 3To

OZON

INNoBum 6aru ¢ Error Prone [18+]

MNéTp NMopTHOB

https://snowone.ru/talks/509a9ae7cc1e43738dfce080df5a19db/
OZONieCh JSpecify & NullAway

71
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noacseTku B IDE

ozoNiech



0ZON1iec

NullAway ymeeT pabortaTtb
KaK B «KnaccuyecKkomy,
TaKk U B JSpecify-pexume =

U, Tr'

h



Halum HacTpoukm

HacTtosaTenbHo pekoMmeHAyem

nullaway {
jspecifyMode = true
onlyNullMarked = true

errorprone {
error( 'RequireExplicitNullMarking"')

nullaway {
error()

}

OZONieCh JSpecify & NullAway
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NToro

-

JSpecify — cneundumkauma n aHHotTauum
NullAway — peanunsauusa cneundoukaumm B dpopme
nnarnda gnsa Error Prone

ozoNiech

JSpecify & NullAway
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[1IpocTble generic-u
Kak ncnpaButb aHekn?

public Set<@Nullable String> aneks() {
var set = new HashSet<String>();
set.add("gunuxaHc");
set.add( "kapasenno");
set.add( "HwaHC");

// He BceM aHeKOoOThl ewé HamnucCaHsl. . .

set.add(null);

return set;

OZONieCh JSpecify & NullAway
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[1IpocTble generic-u

Kak ncnpaButb aHeku?

public Set<@Nullable String> aneks() {

return set;
// ~
// error: [NullAway] incompatible types:
// HashSet<String> cannot be converted to Set<@Nullable
String>
// (HashSet<String> is a subtype of Set<String>)
}

OZONieCh JSpecify & NullAway
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[1IpocTble generic-u
BoT Tenepb HOpM

public Set<@Nullable String> aneks() {
var set = new HashSet<@Nullable String>();
set.add("gunuxaHc");
set.add( "kapasenno");
set.add( "HwaHC");

// He BceM aHeKOoOThl ewé HamnucCaHsl. . .
set.add(null);

return set;

OZONieCh JSpecify & NullAway
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@Nullable —yacTtb THNAa

anI 3TOM A5A CaMUX NNOKalibHbIX NepeMeHHbIX OH BbIBOAUTCA:

void conditional(boolean flag) {
var str = flag ? "Yay" : null;
System.out.println(str.length());
// ~
// error: [NullAway] dereferenced expression str is
@Nullable

}

OZONieCh JSpecify & NullAway
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CBon TUN

anI 3TOM A5A CaMUX NNOKalibHbIX NepeMeHHbIX OH BbIBOAUTCA:

record Container<T>(T value) {}

void main() {
var contatiner = new Contatner<String>(null);

OZON‘i_eCh JSpecify & NullAway
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CBou TUN

CBou npobnembl

record Container<T>(T value) {}

void main() {
var contatiner = new Contatner<String>(null);
// ~
// error: [NullAway] passing @Nullable parameter 'null'’
// where @NonNull 1s required

}

OZONieCh JSpecify & NullAway
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CBon TUN

9710 MbI Tenepb ymeem!

record Container<T>(T value) {}

voild main() {
var container = new Contatner<@Nullable String>(null);

OZONieCh JSpecify & NullAway
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CBou TUN

Nnwu HeTt

record Container<T>(T value) {}

void main() {
var container = new Container<@Nullable String>(null);
// ~
// error: [NullAway] Generic type parameter
// cannot be @Nullable,
// as type variable T of type Container
// does not have a @Nullable upper bound

}

OZONieCh JSpecify & NullAway
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KoBapmMaHTHOCTb, KOHTPBApPMAHTHOCTb, MHBAPUMAHTHOCTb...
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CBon TUN

ABHO paspewwunu nullsbl u pagyemcsa

record Container<T extends @Nullable Object>(T value) {}

voild main() {
var container = new Contatner<@Nullable String>(null);

OZONieCh JSpecify & NullAway
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Poly-null

static <T, R> @Nullable R tryMap(
@Nullable T value,
Function<? super T, ? extends R> mapper

) 1

return value == null ? null : mapper.apply(value);

OZONieCh JSpecify & NullAway
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Poly-null

void main() A
var count = tryMap(
maybeValue( ),
String: :getBytes
). length;

@Nullable String maybeValue() { ...

OZONieCh JSpecify & NullAway

87



Poly-null

void main() {
var count = tryMap(
maybeValue( ),
String: :getBytes
). length;
/] 7
// error: [NullAway] dereferenced expression
// tryMap(maybeValue(), String::getBytes)
// 1s @Nullable
}

OZONieCh JSpecify & NullAway
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Poly-null

void main() {
var count

= tryMap(

maybeValue( ),
String: :getBytes

). length;
1f (bytes
throw

}

var count

== null) {
new IllegalArgumentException("...");

= bytes. length;

OZON‘i_eCh JSpecify & NullAway

89



Poly-null

A ecnu Tam Bcerga non-null?

void main() {
var count = tryMap(
value( ),
String: :getBytes
). length;

String value() { ... }

OZON‘i_eCh JSpecify & NullAway
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Poly-null

A ecnu Tam Bcerga non-null?

void main() {
var count = tryMap(
value( ),
String: :getBytes
). length;
/] 7
// error: [NullAway] dereferenced expression
// tryMap(maybeValue(), String::getBytes)
// 1s @Nullable
}

OZONieCh JSpecify & NullAway
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Poly-null

ozoNiech
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Poly-null

BcnomuHaem npo local reasoning

static <T, R> @Nullable R tryMap(
@Nullable T value,
Function<? super T, ? extends R> mapper

) 5
String value();

var count = tryMap(
value( ),
String: :getBytes
). length;

OZONieCh JSpecify & NullAway
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Poly-null

Hapgo kak-to pasmetutb tryMap

static <T, R> @Nullable R tryMap(
@Nullable T value,

Function<? super T, ? extends R> mapper

)3

OZONieCh JSpecify & NullAway
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Poly-null

EcTtb npesn
@PolyNull

A @PolyNull annotation could address this case:

@NullMarked 0
class Class</*non-null*/ T> {
@PolyNull T cast(@PolyNull Object obj) { ... }

}

It declares that nullness is conserved between inputs and outputs, or in layperson's
terms, "null thing goes in, null thing comes out".

https://github.com/jspecify/jspecify/wiki/polynull

OZONieCh JSpecify & NullAway
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Poly-null

Ectb HIOAHC
@PolyNull #79

e kevinb9n opened on Oct 31, 2019 - edited by cpovirk Edits v  Collaborator *==

Informally, and approximately: a method or constructor with any occurrences of @rolynull in its signature is treated as if it is
two distinct overloads: one having all occurrences of @rolynull replaced with @nullable , the other having all replaced with
@Notnull (under the fantasy that nullness information can actually be used for overload resolution.)

All the cases I'm aware of this being useful involve applying @rolynull to at least one in-type (e.g parameter type) and at
least one out-type (e.g. return type).

The alternative (if this annotation is not available) is that these parameters must be marked @wullabie ; it will be like the
previous situation but with the @notnull overload missing. Consumers passing in a not-null expression (which should
generally be common) will get a non-nullable result that the compiler will not know is non-nullable.

A bit of early discussion was in #3.

cpovirk edit: various cases / design questions to consider if we end up including @potyNutt :

« (probably not receiver parameters)

» usage in invalid locations (e.g., on fields or classes): typetools/checker-framework#4480 / typetools/checker-
framework#1376 B -

o whether it means " UNION_NULL Or MINUS_NULL "or rather " UNION_NULL Or No_CHANGE "

« whethera @rolyNull method like Class.cast Maps UNSPECIFIED to UNSPECIFIED and, if so, how we'd specify that,
including when the annotation is applied to a type variable that would otherwise have unspecified nuliness
o Also, do we need to do anything special when the type parameter has an unspecified bound?

« whether users would write @rolyNull @Nullable , just @PolyNull , @Nullable(onlyJointly = true) , @ contract, or what (plus
related naming questions)
o A contract would likely limit us to supporting relationships between a parameter's root type and the method's return
type's root type, for better (avoids the field/class mixup noted above, simpler to specify and implement) or for worse
(cuts off some use cases).
< how it interacts with overrides, including with contravariant parameters, and maybe subtyping more generally
o example: ImmutableMap.getOrDefault could use @PolyNull , but plain Map.getOrDefault might or might not be able to,
depending on how we resolve the MINUS_NULL / NO_CHANGE question above

© (@2

I -

Assignees

No one assigned

Labels

Type

No type

Projects

No projects

Milestone

D Post-1.0
No due date

Relationships

None yet

Development

No branches or pull requests

Notifications Customize

L\ subscribe

You're not receiving notifications from this
thread.

Participants

©800606 -

Q Give feedback

https://github.com/jspecify/jspecify/issues/79
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Poly-null noma

IDEA noackasbiBaeT

@Contract("null, _ -> null")
static <T, R> @Nullable R tryMap(
@Nullable T valvue,
Function<? super T, ? extends R> mapper

J A

return value = null ? null : mapper.apply(value);
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Poly-null noma

org.jetbrains.annotations.@Contract

@Contract("!null, _ =-> !null; null, _ -> null")
static <T, R> @Nullable R tryMap(

@Nullable T value,

Function<? super T, ? extends R> mapper

) 1

return value == null ? null : mapper.apply(value);

OZONieCh JSpecify & NullAway
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KOHTpaKTbl

MeHTanbHaa mogenb

@Contract("!'null, _ -> !'null")
static <T, R> @\ullable R tryMap(@Nullable T value,

[/ =

static <T, R> R tryMap( T value,

static <T, R> @Nullable R tryMap(@Nullable T value,

OZONieCh JSpecify & NullAway
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KOHTpaKTbl

MeHTanbHaa mogenb

@Contract("null, _ -> null")
static <T, R> @Nullable R tryMap(@Nullable T value, ...);

/] =

static <T, R> null R tryMap( null value, ...);

static <T, R> @Nullable R tryMap(@Nullable T value, ...);
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KOHTpaKTbl

MoxHo ucnonb3oBartb U AnA APyrux npasun

@Contract("null -> fail")
static void prohibitNull(@Nullable Object object) {

if (object == null) {
throw new BusinessException("...");

var str = maybeValue();
prohibitNull(str);
System.out.println(str.length());
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KOHTpaKTbl

MoxHo ucnonb3oBartb U AnA APyrux npasun

@Contract("null -> fatl")
static void prohibitNull(@Nullable Object object) {

if (object == null) {
throw new BusinessException("...");

var str = maybeValue();
prohibttNull(str);
System.out.println(str.length());
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KOHTpaKTbl

MoxHo ucnonb3oBartb U AnA APyrux npasun

@Contract("null -> true")
static boolean isNullOrBlank(@Nullable String string) {
return string == null || string.isBlank();

var str = maybeValue();

1T (!i1sNullOrBlank(str)) {
System.out.println(str.length());
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KOHTpaKTbl

MoxHo ucnonb3oBartb U AnA APyrux npasun

@Contract("null -> true")
static boolean isNullOrBlank(@Nullable String string) {
return string == null || string.isBlank();

var str = maybeValue();

if (!'isNullOrBlank(str)) {
System.out.println(str.length());
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KOHTpaKTbl

NullAway akcnepuMmeHTarnbHO yMeeT creauTb U 3a X cobnrogeHnem:

nullaway {
checkContracts = true

Ho y meHst He 3aBenock  \ (V) /[
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KOHTpaKTbl

HroaHc

Introduce method contracts #7/57

9 sdeleuze opened on Aug 13, 2025 - edited by sdeleuze Edits v  Collaborator **

With projects like Spring, Micrometer and many others starting to leverage JSpecify combined with a nullness checker, there
is a very popular ask (both from Spring commiters and from community members) that we need parameter contracts to be

able to achieve 0 checker errors (green build) without too much annotations like @SupressWarnings("NullAway") . The scope of
JSpecify 1.0.0 does not allow to reach that IMO reasonable goal, leading to the proliferation of multiple variants of @contract
(JetBrains one, Spring one) annotation + requiring special support in the various checkers. This is not ideal.

Method level @contract leverages its own expression language, and my understanding is that a majority of members of the
JSpecify working group (including me) want to avoid such expression language. I tend to think we could replace the method
level @contract annotation with an expression language by a parameter level annotation with enums. It would cover the
majority of the use cases, even if not 100%.

I am wondering if it could make sense for JSpecify to introduce a new annotation like @parametercontract (name to be refined,
hopefully with a shorter one), with no retention at runtime, defined as follow:

@ocumented i)
@Target (ElementType.PARAMETER)
public @interface ParameterContract {
Condition when();
Effect then();
¥

public enum Condition {
NONE,
IS_TRUE,
IS_FALSE,
IS_NULL,
IS_NON_NULL

}

public enum Effect {
RETURN_TRUE,
RETURN_FALSE,
RETURN_NULL,
RETURN_NON_NULL,
RETURN_SAME_NULLNESS,
FAIL

(o

Assignees

No one assigned

Labels

- new-feature  nullness

Type

No type

Projects

No projects

Milestone

No milestone

Relationships

None yet

Development

No branches or pull requests

Notifications Customize

L\ subscribe

You're not receiving notifications from this
thread.

Participants
¢§2000

Q) Give feedback

https://github.com/jspecify/jspecify/issues/757
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A ecnv Mbl ny4ylle 3HaeM...

ToTanbHas Tabnuuka

public final class TotalEnumMap<E extends Enum<E>, V> {
private final EnumMap<E, V> map;

OZON teCh JSpecify & NullAway 107



A ecnv Mbl ny4ylle 3HaeM...

ToTanbHas Tabnuuka

public final class TotalEnumMap<E extends Enum<E>, V> {
private final EnumMap<E, V> map;
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A ecnv Mbl ny4ylle 3HaeM...

ToTanbHas Tabnuuka

public TotalEnumMap(
Class<E> enumType,
Function<? super E, ? extends V> mapping

) {
var map = new EnumMap<E, V>(enumType);
for (var key : enumType.getEnumConstants()) {
map.put(key, mapping.apply(key));
}
this.map = map;
s
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A ecnv Mbl ny4ylle 3HaeM...

ToTanbHas Tabnuuka

public TotalEnumMap(
Class<E> enumType,
Function<? super E, ? extends V> mapping

) {
var map = new EnumMap<E, V>(enumType);
for (var key : enumType.getEnumConstants()) {
map.put(key, mapping.apply(key));
}
this.map = map;
}
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A ecnv Mbl ny4ylle 3HaeM...

ToTanbHas Tabnuuka

public V get(E key) {
return map.get(key);

OZON‘i_eCh JSpecify & NullAway
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A ecnv Mbl ny4ylle 3HaeM...
Damn you, local reasoning
public V get(E key) {
return map.get(key);
// ~
// error: [NullAway] returning @Nullable expression

// from method with @NonNull return type
}
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A ecnv Mbl ny4ylle 3HaeM...

assert
public V get(E key) {
var value = map.get(key);

assert value != null : "Guaranteed by constructor";
return value;
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A ecnv Mbl ny4ylle 3HaeM...

assert

public V get(E key) {
var value = map.get(key);
assert value !'= null : "Guaranteed by constructor";
return value;

// build.gradle
nullaway A
assertskEnabled = true
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A ecnv Mbl ny4ylle 3HaeM...

SuppressWarnings

public final class TotalEnumMap
<E extends Enum<E>, V extends @Nullable Object> {

@SuppressWarnings("“"NullAway")
// Guaranteed by constructor
public V get(E key) {

return map.get(key);
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Spring

Spring Boot 4.0

Spring Framework 7.0

Spring Data 4.0, Spring Security 7.0, ...
Micrometer 1.16, Micrometer Tracing 1.6

Context Propagation 1.2

Reactor 2025.0

https://spring.io/blog/2025/11/12/null-safe-applications-with-spring-boot-4
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JuUnit

6.0.0

@Contract("null, _ -> fail")
public static void assertNotNull(
@Nullable Object actual,

Supplier<@Nullable String> messageSupplier

) {
AssertNotNull.assertNotNull(actual, messageSupplier);

https://docs.junit.org/6.0.0/release-notes.html
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https://docs.junit.org/6.0.0/release-notes.html

JuUnit

Bbino 6bl npaBunbHee

@Contract("null, _ -> fail")
public static void assertNotNull(
@Nullable Object actual,

Supplier<? extends @Nullable String> messageSupplier

) {
AssertNotNull.assertNotNull(actual, messageSupplier);

https://docs.junit.org/6.0.0/release-notes.html
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PECS

Producer-Extends Consumer-Super

void use(Supplier<@Nullable String> sup) { ... }
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PECS

Producer-Extends Consumer-Super

void use(Supplier<@Nullable String> sup) { ... }
Supplier<@Nullable String> supOfNullable() { ... }
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PECS

Producer-Extends Consumer-Super

void use(Supplier<@Nullable String> sup) { ... }
Supplier<@Nullable String> supOfNullable() { ... }

void main() {
use(supOfNullable());
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PECS

Producer-Extends Consumer-Super

void use(Supplier<@Nullable String> sup) { ... }
Supplier<String> supOfNonNull() { ... }

void main() {
use(sup0fNonNull());
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PECS

Producer-Extends Consumer-Super

void use(Supplier<@Nullable String> sup) { ... }
Supplier<String> supOfNonNull() { ... }

void main() {

use(supOfNonNull());
// ~
// error: [NullAway] incompatible types:
// Supplier<String> cannot be converted
// to Supplier<@Nullable String>

}
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PECS

Producer-Extends Consumer-Super

void use(Supplier<? extends @Nullable String> sup) { ... }
Supplier<String> supOfNonNull() { ... }

void main() {
use(supOfNonNull());
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PECS

Producer-Extends Consumer-Super

void use(Supplier<? extends @Nullable String> sup) { ... }
Supplier<String> supOfNonNull() { ... }

void main() {
use(supOfNonNull());
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PECS

Producer-Extends Consumer-Super

void use(Supplier<? extends @Nullable String> sup) { ... }
Supplier<@Nullable String> supOfNullable() { ... }

void main() {
use(supOfNullable());
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Guava

33.4.1

$ cd guava
$ rg '@NullMarked' | wc --lines
510

https://github.com/google/guava/releases/tag/v33.4.1
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C I I |
Filters v = Q is:pr-label:dependencies NullAway © Labels 12 ¢ Milestones o New pull request

Clear current search query, filters, and sorts

§ 0Open + 8Closed Author + Label v Projects v Milestones v Reviews v Assignee v Sort~

f~ Remove some unnecessary NullAway suppressions X 31
#1900 b Contributor ' was merged on Sep 21, 2025 * Approved

i~ Make contents of some AtomicReference variables @Nullable x (R]
#1899 by Contributor | was merged on Sep 20, 2025 * Approved

f~ Update to NullAway 0.12.6 X A7
#1842 b Contributor | was merged on Mar 28, 2025 * Review required

f= Remove some unneeded suppressions A1
#1835 by Contributor ' was merged on Feb 26, 2025 * Approved

f~ Add @Nullable annotation in Cache2k to fix upcoming NullAway warning D2
#1831 by Contributor ' was merged on Feb 9, 2025 * Review required

= Allow caches to have nullable type arguments for their value types. e

#1806 by cpovirk | Collaborator ' was merged on Dec 10, 2024 * Review required

f~ migrate to the new setup-gradle and dependency-submission actions (A1

#1477 by ben-manes | Owner | was merged on Jan 27, 2024 * Review required

{1 Add verification of plugins and dependencies via com.github.vlsi.checksum-dependency 17

#335 by visi | Contributor ' was closed on Aug 4, 2019 * Review required

o-x

https://github.com/ben-manes/caffeine/pulls?q=is%3Apr+-label%3Adependencies+NullAway
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KTo-TO noka B npouecce

Hadoop

ozoNiech

HADOOP-19861. Migrate hadoop-cos from javax.annotation to jakarta. #8421
en
slfan1989 wants to merge 1 commitinto apache:trunk from slfan1989:HADOOP-19861 (L]

‘/' pan3793 commented 2 weeks ago * edited ~ Member

maybe we should move to jspecify instead, which has been adopted by:

» Spring https://spring.io/blog/2025/11/12/null-safe-applications-with-spring-boot-4

« JetBrains Kotlin https://resources.jetbrains.com/storage/products/kotlinconf-2025/may-23/
ISpecify %20Java%20Nuliness%20Annotations%20and%20Kotlin%20_%20David%20Baker.pdf

« Gradle https://www.youtube.com/watch?v=zBXEukSuwc4

©@@E2

sifan1989 force-pushed the HADOOP-19861 branch from 24eefs7 to a1f2215 8 hours ago Compare

e
|

sifan1989 commented 8 hours ago Contributor ' Author

@pan3793 I understand the suggestion to use Jspecify , and the direction makes sense. For HADOOP-19861 , the
current scope is limited to the javax-jakarta migration in hadoop-cos , so I prefer to keep the change minimal and
low-risk. Adopting 3specify involves a broader decision on nullness annotations, dependency management, and
tooling support, which should be discussed and driven as a separate proposal. I suggest we keep this change as a
jakarta migration, and if needed I can open a separate JIRA or draft to plan Jspecify adoption. Does that sound
reasonable?

cc. @steveloughran
®

https://github.com/apache/hadoop/pull/8421

WHTepon
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mvnrepository

MouTtn 4000 3aBUCUMBIX

ozoNiech

Home » org.jspecify » jspecify

@ JSpecify Annotations

An artifact of well-named and well-specified annotations to power static analysis checks

Overview Versions (7) Used By (3.8k) BOMs (191)
LICENSE

CATEGORIES

TAGS annotations metadata

RANKING #181 in MvnRepository #7 in Annotation Libraries
HOMEPAGE http://jspecify.org/  © Inspect URL

LINKS (]

Latest Versions

4 Central (6) H Redhat GA (1) |

Badges

7 versions —

VERSION

1.0x 1.0.0

0.3.0

0.3.x 0.3.0-alpha-3

0.3.0-alpha-2

0.2x 020

VULNERABILITIES

USAGES

3.725

120

21

DATE

Jul 16, 2024

Dec 13, 2022

Dec 01, 2022

Nov 28, 2022

Jul 21, 2021

WHTepon

https://mvnrepository.com/artifact/org.jspecify/jspecify
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mvnrepository

- 1. Jackson Annotations 17,103 usages
To n 7 c pen M a H H OTa u M M ’ com.fasterxml.jackson.core » jackson-annotations

Core annotations used for value types, used by Jackson data binding package.

Last Release on Feb 23, 2026

2. Annotation 6,927 usages
androidx.annotation » annotation

Provides source annotations for tooling and readability.

Last Release on Apr 8, 2026

3. JetBrains Java Annotations 9,759 usages
org.jetbrains » annotations
A set of annotations used for code inspection support and code documentation.

Last Release on Feb 18, 2026

4 4. Jakarta Annotations API 5,933 usages

b jakarta.annotation » jakarta.annotation-api EPL +1
Jakarta Annotations API
Last Release on Apr 7, 2024
5. Maven Plugin Tools Java Annotations 6,498 usages

Maven 5 P s

org.apache.maven.plugin-tools » maven-plugin-annotations
Java annotations to use in Mojos
Last Release on Oct 24, 2025
6. Swagger Annotations 1,970 usages
io.swagger.core.v3 » swagger-annotations

swagger-annotations

Last Release on Apr 13, 2026

7. JSpecify Annotations 3,807 usages
org.jspecify » jspecify

An artifact of well-named and well-specified annotations to power static analysis checks

Last Release on Jul 16, 2024

https://mvnrepository.com/open-source/annotation-libraries
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Intellid IDEA

Yxxe paBHo noHumaet cemaHTuky @NullMarked

@NullMarked
public record NullMarkedBoi(
String name 2 usages

) {
low complexity (7 %)

public int namelLength() { nousages new *
if (name = null) {

Condition 'name == null' is always 'false’

Remove 'if' statement Alt+Shift+Enter More actions... Alt+Enter

throw new IllegalStateException("name is null");

-’

return name.length();
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Intellid IDEA

N Gonee cnoxHble cueHapum

ozoNiech

var surelyBytes :byte[l = tryMap(valve(), String::getBytes);

if (surelyBytes = null) throw new IllegalArgumentException("value was null");

Condition 'surelyBytes == null' is always 'false’
Remove 'if' statement Alt+Shift+Enter More actions... Alt+Enter

System.out.println(surelyBytes.length);
var maybeBytes :byte[l = tryMap(maybeValue(), String::getBytes);
System.out.println(maybeBytes.length);

WHTepon
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Intellid IDEA

Ymeet npegnaratb Nullaway-cneunduyHblie suppresison’sl u otaaét npuoputet JSpecify

ozoNiech

WHTepon

[0 <« Projects ' Intelli IDEA = Issues IDEA-376483 &

Created by kogun 9 months ago
Updated by Andrei Kogun 17 days ago

Quickfixes for warnings from NullAway &
with warning suppression

The nullable annotation support provided by Intelli] IDEA and NullAway can
vary significantly, especially in scenarios involving frameworks such as Spring.
For instance, IDEA might not issue a warning about potential initialization
problems if a field is annotated with Spring Framework's @value , because IDEA
recognizes framework-specific initialization behavior. Conversely, NullAway
currently lacks built-in support for certain frameworks (notably Spring), leading
it to generate warnings in similar situations, as it cannot recognize implicit
initialization guarantees provided by these frameworks.

In cases where NullAway incorrectly flags initialization issues due to
unrecognized framework-specific behavior, Spring documentation explicitly
recommends adding suppression annotations (see: https://docs.spring.io/
spring-framework/reference/7.0-SNAPSHOT/core/null-
safety.html#_warnings_suppression).

Given this discrepancy, it is beneficial to carefully examine the warnings
emitted by NullAway during the build process. When such warnings clearly
correspond to scenarios documented by the Spring Framework, the
recommended suppression annotations should be suggested proactively as a
fix. Incorporating these targeted suppressions will reduce unnecessary
warnings, improve code readability, and maintain alignment between IDE and
build-time nullability checks.

Q New issue

10 ¢

Project Intelli] IDEA a
Priority Normal N
Type Feature

State Fixed
Subsystem Java. Inspections
Assignee Marcin Mikosik
Affected versions  Not specified
Available in 2026.1

Support Jacky Liu 8
Latest Affected Not specified

https://youtrack.jetbrains.com/issue/IDEA-376483
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Intellid IDEA

Ymeet npegnaratb Nullaway-cneunduyHblie suppresison’sl u otaaét npuoputet JSpecify

Created by kogun 9 months ago

Updated by Andrei Kogun 17 days ago

https://youtrack.jetbrains.com/issue/IDEA-376483
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Eclipse / VSC

MoppepxunBaroTca 6narogaps nnarvHy spring-tools

[jspecify] configure JSpecify automatically in Eclipse and VSCode #1624 S

© Closed

@ martinlippert opened on Aug 26, 2025 - edited by martinlippert Edits v  Member
The Eclipse distribution of the Spring Tools should have the JSpecify annotations configured automatically. Best would be to

do this in a similar way than the VSCode extension does, via a popup at project import asking the user to enable and
configure this or not.

The VSCode part should be enhanced for the JSpecify annotations as well.

@ #1

o @ martinlippert added this to the 5.0.0.RELEASE milestone on Aug 26, 2025
© @ martinlippert added ' type: enhancement  for: eclipse  type: install-issue  on Aug 26, 2025

/@ martinlippert changed the title [jspecifyl-configureSpecify-automaticatly-in-Eclipse [jspecify] configure JSpecify
automatically in Eclipse and VSCode on Nov 12, 2025

@ martinlippert on Nov 12, 2025 Member  Author

VSCode PRs:

¢ fo Add JSpecify annotations to classpath storage eclipse-jdtls/eclipse.jdt.Is#3592

¢ }o add JSpecify annotations for null analysis redhat-developer/vscode-java#4249

®

@ martinlippert on Nov 12, 2025 Member  Author

The alternative first step for Eclipse could be to configure the JSpecify annotations are secondary types in the default
configuration of the product, if possible.

Next step could be to ask users to enable null analysis on project import.

®

Assignees

No one assigned

Labels

for: eclipse  type: enhancement

type: install-issue

Type

No type

Fields Give feedback
No fields configured for issues without a type.

Projects

No projects

Milestone

© 5.0.0.RC1
Closed on Nov 17, 2025, 100% complete

Relationships

None yet

Development

No branches or pull requests

Notifications Customize

g Subscribe

You're not receiving notifications from this
thread.

Participants

(8]

https://github.com/spring-projects/spring-tools/issues/1624

OZONieCh MHTepon
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PaHTanm-npoBepKn

C nomouwbto cabe

// build.gradle
plugins {
1d 'com.dua3.cabe' version '3.3.0°

https://github.com/xzel23/cabe
ozoNiech Untepon 138
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PaHTanm-npoBepKn

C nomouwbto cabe

public void allowsNull(@Nullable String input) {}
public void prohibitsNull(String input) {}

void main() {
String value = null;
allowsNull(value);
prohibitsNull(value);

https://github.com/xzel23/cabe
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PaHTanm-npoBepKn

C nomouwbto cabe

public void allowsNull(@Nullable String input) {}
public void prohibitsNull(String input) {}

void main() {
String value = null;
allowsNull(value);
prohibitsNull(value);

https://github.com/xzel23/cabe
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PaHTanm-npoBepKn

C nomouwbto cabe

Exception in thread "mauin"

java.lang.NullPointerException: input i1s null
prohibitsNull(CabeExample. java)
main(CabeExample. java:7)

https://github.com/xzel23/cabe
ozoNiech Wkrepon 141
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PaHTanm-npoBepKn

Pabotatot yepe3 moaudukaumio bantkoaa

: aload 1

: aconst _null

Lf_acmpne 15

new #30 // class NullPointerException

: dup

: ldc #32 // String input is null

11: invokespecial #34 // NullPointerException."<intit>"
14: athrow

O 00 U1 NN P O

https://github.com/xzel23/cabe
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PaHTanm-npoBepKn

Pa6otatoT yepe3 moaudukauuo 6antkoaa

public void prohibitsNull(String input) {
if (input == null) {
throw new NullPointerException("tinput i1s null");

https://github.com/xzel23/cabe
ozoNiech Untepon 143
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Kotlin

MoxeT nonaratbcs Ha pa3meTKy Nullability

public interface Parameterized<T extends @Nullable Object> {
// Parameterized<@NonNull String>: returns String
// Parameterized<@Nullable String>: returns String?
T same( );

// returns T7?
@Nullable T alwaysNullable();

// returns T & Any
@NonNull T alwaysNonNull();

} https://youtu.be/z 102 XeW2Q
ozoNiech Uhepon 144



https://youtu.be/z_IO2_XeW2Q

Kotlin

MoxeT nonaratbcs Ha pa3meTKy Nullability

public interface Parameterized<T extends @Nullable Object> {
// Parameterized<@NonNull String>: returns String
// Parameterized<@Nullable String>: returns String?
T same( );

// returns T7?
@Nullable T alwaysNullable();

// returns T & Any
@NonNull T alwaysNonNull();

} https://youtu.be/z 102 XeW2Q
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Kotlin

MoxeT nonaratbcs Ha pa3meTKy Nullability

public interface Parameterized<T extends @Nullable Object> {
// Parameterized<@NonNull String>: returns String
// Parameterized<@Nullable String>: returns String?
T same();

// returns T7?
@Nullable T alwaysNullable();

// returns T & Any
@NonNull T alwaysNonNull();

} https://youtu.be/z 102 XeW2Q
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Kotlin

MoxeT nonaratbcs Ha pa3meTKy Nullability

public interface Parameterized<T extends @Nullable Object> {
// Parameterized<@NonNull String>: returns String
// Parameterized<@Nullable String>: returns String?
T same();

// returns T7?
@Nullable T alwaysNullable();

// returns T & Any
@NonNull T alwaysNonNull();

} https://youtu.be/z 102 XeW2Q
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Kotlin

MoxeT nonaratbcs Ha pa3meTKy Nullability

val pl: Parameterized<String> = createParametrized()
val p2: Parameterized<String?> = createParametrized()

pl.L

alwaysNonNull() String
alwaysNullable () String?

N\
\.3/’

N\
\3./

N\
\.3./

same () String

https://youtu.be/z 102 XeW2Q

OZONteCh MHTepon
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Kotlin

MoxeT nonaratbcs Ha pa3meTKy Nullability

val pl: Parameterized<String> = createParametrized()
val p2: Parameterized<String?> = createParametrized()

p2.L

alwaysNonNull() String
alwaysNullable () String?

N\
\.3/’

N\
\3./

N\
\.3./

same () String?

https://youtu.be/z 102 XeW2Q

OZONteCh MHTepon
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Kotlin

MoxeT Ha4yaTb ucnonb3oBaTtb JSpecify ana pasmetku nullability reHepupyemoro 6antkoga

[J ¢« Projects / Kotlin / Issues / KT-47417 @

Created by Victor Petukhov almost 5 years ago  Updated by John Burns 19 days ago]

v Emit jspecify annotations for types in Kotlin binaries ¢

Project
The rules are following:
) Severity
» We should always generate @org.jspecify.nullness.NullMarked on each classfile;
» For each nullable type usage in declarations or supertypes list we should generate @org.jspecify.nullness.Nullable ( List<String?> -> List<@Nullable Type
String>);
) ) ) Planned for
» For each flexible type usage in declarations we should generate @org.jspecify.nullness.NullnessUnspecified (List<String!>! -> @NullnessUnspecified
List<@NullnessUnspecified String>); Available in
Other points:
State
» This mode should be put under the compiler X-flag for now;
« If the mode is turned on, the jspecify annotation should replace org.jetbrains.annotations Assignee
» For now, it's impossible to express def not null Kotlin types in signatures via jspecify annotations. We expect appeared something like Subsystems

@org. jspecify.nullness.NotNull . It'd solve the problem.
Affected versions

v Relates to 2 Items mentioned here 2 Inward mentions 2 (]

https://youtrack.jetbrains.com/issue/KT-47417

WHTepon

ozoNiech

Q New issue

10d
Kotlin K
Major M
Feature F

No planned for
No available in
Open (@ o0
Alexander Udalov@®
Backend.]VM @

No Affected
versions
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JSpecify n Nullaway.
JKocucTemMa co3spena

ozoNiech



Bce HOBblE NPOEKTHI

- é

ozoNiech



HaLu onbIT

CtapbIn Ko NEHUBO pa3Meyaem

[3) 34 files +106 -107

[§) 17 files +66 -419

[ 428 files +1715 -2349
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HaLu onbIT

[ 'CL) v OSRCH-69421 X

£3 Q] Closed date v | IT

Draft: Code Review Release for release/2026w15-nullaway
0 of 18 checklist items completed

13625 - created 2 weeks ago by deploy

[OSRCH-69421] Enable NullAway everywhere
0 of 18 checklist items completed

13432 - created 3 months ago by Portnov Petr Vladimirovich

[OSRCH-69421] Enable NullAway everywhere
0 of 18 checklist items completed

13614 - created 2 weeks ago by Portnov Petr Vladimirovich

OZONteCh MHTepon

Closed €) ¢ )0 of 2 Approvals

updated 1 week ago

ﬁ Resolved

Closed @ & {2 10f 2 Approvals

updated 26 seconds ago

El Resolved

Merged @) & &~ Approved

updated just now
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Hall onbIT

[ O RS OSRCH-694 |Closed date v | T

Draft: Code Review R 4 i
0 of 18 checklist items c &8
13625 - created 2 weeks

3 0 of 2 Approvals

updated 1 week ago

[OSRCH-69421] Enatili
0 of 18 checklist items c R
13432 - created 3 monthg

@ Resolved

€ 5 10f 2 Approvals

p Updated 26 seconds ago

[OSRCH-69421] Enaliii
0 of 18 checklist items ¢
13614 - created 2 weeks ;

l-l_"'_] Resolved

& .,0 & 8~ Approved

updated just now
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HaLu onbIT

Jaxe Ha bonbLUUX KOAOBbLIX 6a3ax BCé cTaburnbHO

$ rg | "Nu-l.-l.Away" |
// CNOXHbIN WHBAPUWAHT
@SuppressWarnings("NullAway")

// Pa3MeTKa B 3aBUCUMOCTMU
@SuppressWarnings("NullAway" )
@SuppressWarnings("Nul lAway")

// SnapshotExtension

@SuppressWarnings({"unused", "NullAway"})
@SuppressWarnings({"unused", "NullAway"})
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HaLu onbIT

Jaxe Ha bonbLUUX KOAOBbLIX 6a3ax BCé cTaburnbHO

$ rg | "NU-L-LAway" |
// CIOXHbIA UHBAPUAHT
@SuppressWarnings("NullAway")

// Pa3MeTKa B 3aBUCUMOCTMU
@SuppressWarnings(“NullAway" )
@SuppressWarnings(“NullAway" )

// SnapshotExtension

@SuppressWarnings({"unused", "NullAway"})
@SuppressWarnings({"unused", "NullAway"})
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HaLu onbIT

Jaxe Ha bonbLUUX KOAOBbLIX 6a3ax BCé cTaburnbHO

$ rg '"NUllAway"'
// CIIOXHbIN MHBAPUWAHT
@SuppressWarnings("NullAway" )

// Pa3MeTKa B 3aBUCUMOCTMU
@SuppressWarnings("NullAway")
@SuppressWarnings("NullAway")

// SnapshotExtension

@SuppressWarnings({"unused", "NullAway"})
@SuppressWarnings({"unused", "NullAway"})
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HaLu onbIT

Jaxe Ha bonbLUUX KOAOBbLIX 6a3ax BCé cTaburnbHO

$ rg '"NUllAway"'
// CIIOXHbIN MHBAPUWAHT
@SuppressWarnings("NullAway" )

// Pa3MeTKa B 3aBUCUMOCTMU
@SuppressWarnings(“NullAway" )
@SuppressWarnings(“NullAway" )

// SnapshotExtension

@SuppressWarnings({"unused", "NullAway"})
@SuppressWarnings({"unused", "NullAway"})
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HaLu onbIT

He BcTpeyanu NPE B pa3ameyeHHbIX npoekTax

.
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Cneka

(noka He nuweHa npobGernos)

Open 16 Closed 6 Author ~ Labels ~ Projects ~ Milestones ~ Assignees ~ Types ~ =1 Newest ~

() Say something about signature-polymorphic methods
#744 - cpovirk opened on Apr 18, 2025

© Rules for type inference

(A2
#705 - cpovirk opened on Nov 8, 2024
(© Parts of nested record patterns are intrinsically non-null
#704 - cpovirk opened on Nov 8, 2024
(© Font support for subscripts is iffy
#699 - cpovirk opened on Oct 21, 2024
(© Cover elements in implementation code in "Augmented type of a type usage appearing in code” 04

#661 - cpovirk opened on Sep 24, 2024

(© Should class<?> in an annotation element mean <? extends @Nullable Object> Or <? extends @NonNull Object>?

=E

#659 - cpovirk opened on Sep 23, 2024

(® Consider alternative type notation for the spec
#658 - cpovirk opened on Sep 20, 2024

(© Rename "nullness subtyping" to "root subtyping" or something better?

|
#655 - cpovirk opened on Sep 20, 2024
(© Avoid using the term "null-marked *scope*?"
#654 - cpovirk opened on Sep 20, 2024
(® Consider a model under which optional<@Nullable String> "fully does not exist" Os
#640 - cpovirk opened on Sep 11, 2024
(© Terminology: "under every parameterization" -> "invariably?" o4

#639 - cpovirk opened on Sep 10, 2024

https://github.com/jspecify/jspecify/issues?g=is%3Aissue%20state% 3Aopen%20label%3Aspecification
ozor«{ech MpoGremei 162
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Cneka

Kpome atoro

Font support for subscripts is iffy #699

a cpovirk opened on Oct 21, 2024 Collaborator

The subscripts in https://jspecify.dev/docs/spec/#substitution render fine on my desktop, but they're squares (though I think

maybe subscript squares? I'd have to check) on my phone. Maybe we can force another font. Or we can just not worry about
it. I'm filing this largely to remind myself that I've seen this only on a phone.

®

© @ cpovirk added on Oct 21, 2024

https://github.com/jspecify/jspecify/issues?g=is%3Aissue%20state% 3Aopen%20label%3Aspecification
ozor«{ech MpoGremei 163
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Ho TekylLlee coCTosAHue
NOKPbIBAET
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Cneka

Ansa ad-hoc notpebHoCcTen ectb Tyn-cneuncpuyHbie YTUNUTDI

NullAway / annotations / src / main / java / com / uber / nullaway / annotations / (& Add file ~

@I FxMorin and msridhar Add PureExceptLambda annotation (#1325) e 39d65f8 - 5 months ago (1) History
Name Last commit message Last commit date
..

[ EnsuresNonNull.java Expose @EnsuresNonNull and @RequiresNonNull in annotations package (#999 2 years ago
[ EnsuresNonNulllf.java Support @EnsuresNonNullIf (#1044) 2 years ago
(9 Initializerjava Add an initial annotations artifact (with sample @Initializer impleme... 4 years ago
[ MonotonicNonNull.java Better @MonotonicNonNull support (#1149) last year
[ PureExceptLambda.java Add PureExceptLambda annotation (#1325) 5 months ago
[ RequiresNonNull.java Expose @EnsuresNonNull and @RequiresNonNull in annotations package (#999 2 years ago

https://github.com/uber/NullAway/tree/master/annotations
ozor«tech MpoGremei 165
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baru

(cywecTBy10T)

ozoNiech

Open 138 Closed 430 Author ~ Labels ~ Projects ~ Milestones ~ Assignees ~ Types ~

(© Add @contract to NullAway annotations
#1543 - VISTALL opened 3 days ago

(© encountered some issues while using the filter method of stream
#1538 - wufeng93 opened last week

(© When using @Nullable Object... as a parameter, NullAway will prompt an error within the method: [NullAway] incompatible
types: @Nullable Object [1 cannot be converted to Object []
#1535 + wufeng93 opened last week

© JSpecify: diamond operator doesn't infer @Nullable type argument from method return type (take 2)

#1532 - unv-unv opened last week

(© Allow chains of field accesses without having to specify each subchain separately ( enhancement
#1529 - anthonyvdotbe opened last week

(© Possible regression in type parameter nullability matching in 0.13.2 @) 194

#1528 - wilkinsona opened last week

(® Lambda argument to Flux#mapNotNull with null return value flagged as invalid
#1522 + Stephan202 opened 2 weeks ago

(© JSpecify: False positive when wrapping nullable array of nullable arrays with requireNonNull m

#1521 - unv-unv opened 2 weeks ago

(© JSpecify: False negative when overriding narrows @Nullable type variable bound )
#1512 - HildingLinden opened 2 weeks ago

(© False positive for using nullable method with strict Contract("null -> null; Inull -> Inull") as a function Inull -> Inull

#1502 + unv-unv opened last month

© JSpecify: false positive when ? super T is on the both sides of call and T is nullable m wildcards

#1500 - unv-unv opened last month

(© Handle @Nullunmarked methods with explicit @NonNull annotations in JDK javac plugin
#1498 - msridhar opened on Mar 25

(© False-positive warning on Objects.requireNonNullElse { enhancement
#1493 - ADsty opened on Mar 12

https://github.com/uber/NullAway/issues

Mpobnemsl

1

s

=1 Newest ~
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baru

PeanbHO aKTMBHO (PUKCATCA KOHTPUOYyTOpamu

is:issue state:closed author;jarvisCraft O Q O Labels & Milestones
Open 1 Closed 2 Author ~ Labels ~ Projects ~ Milestones ~ Assignees ~ Types ~ =1 Newest ~

) Wrong @Nullable on array access when element has @Nullable -annotated generic m
#1417 - by JarvisCraft was closed on Dec 31, 2025

6 B I o |

(@ cClassCastException inJSpecify mode when generics and arrays are involved ( crash M1 Qs

#1416 - by JarvisCraft was closed on Dec 31, 2025

https://github.com/uber/NullAway/issues
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B IDE TOXe

<T> void exact(GenericFactory<T> factory) {
var created: T = factory.create();

Expression 'factory.create()' might evaluate to null but is assigned to a non-null variable

Replace with 'Objects.requireNonNull(factory.create())' Alt+Shift+Enter More actions... Alt+Enter

@Functionallnterface
interface GenericFactory<T> {
@Nullable T create();

https://youtrack.jetbrains.com/issue/IDEA-381019
ozor«{ech MpoGremei 168
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ozoNiech

B IDE TOXe

M TamM nX TOXe aKTUBHO YMNHAT

[J <« Projects ' Intellij IDEA = Issues IDEA-381619 &

Created by Petr Portnov 6 months ago ® Visible to issue readers v

Updated by IDEA YouTrack Updater 19 days ago

Invalid local variable type inference
in JSpecify mode with generic & 0
functions

Description

When using JSpecify, mode, local variables should not be explicitly annotated
with @Nullable as their nullability is inferred.

While this works correctly for non-generic scenarios, whenever generics are
involved, type inference breaks. I.e., when a local variable has a generic type
and the method returns an always-nullable generic, the local variable falsely
loses its nullability in type-inference.

Surprisingly, the problem does not happen with poly-null signatures.

Example

1 1import org.jspecify.annotations.NullMarked;
2 1import org.jspecify.annotations.Nullable;

Project
Priority
Type
State
Subsystem
Assignee

Affected versions

Available in
Support

Latest Affected

https://youtrack.jetbrains.com/issue/IDEA-381019

Mpobnemsl

.
w

Intelli) IDEA a
Normal N
Bug

Fixed
Java. Inspections
Mikhail Pyltsin v

2025.2.3
(252.26830.84)

2026.1
Jacky Liu 8

20253
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bubnunotekn n ppenmaopku

lNMoka He Bce 3HaKOT / XOTAT 3HaTb O JSpecify:
Hibernate Hnyero He 3HaeT o @Nul LMarked (1, BoobLie, JSpecify)

3apaBcTByiTe, A 3aKasbiBan y Bac
¢pyr6onky Ha caiTe u OHa He npuwna

3ApaBCTBYHTE, MOXETE NPUCNaTh BUAeo/
$oTO AOKa3aTeNnbCTBa YTO TOBAP Bbl He
nony4nuny v
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bubnunotekn n ppenmaopku

lNMoka He Bce 3HaKOT / XOTAT 3HaTb O JSpecify:
Spring Data 3HaeT

https://docs.spring.io/spring-data/commons/reference/repositories/null-handling.html# jspecify
ozor«tech MpoGremei 171
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bubnunotekn n ppenmBopKkn

MoryT O6bITb He pa3mMeyeHbl B ancTtpume
Ho MOXHO ykasaTb oTaernbHyto pasmeTky nullability

dependencies {

annotatitonProcessor(
'ru.ozon. library-models:lucene-model:10.4.0"'

https://github.com/uber/NullAway/wiki/Configuration#library-models
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NullAway

MoxeT He 3HaTb O BalIUX cneuuquecmx ounbnuortekax

// build.gradle
nullaway {
excludedFieldAnnotations += [

// Mockito
‘org.mockito.Captor’,
‘org.mockito.InjectMocks',
‘org.mocktito.Mock',
‘org.mocktito.Spy',

}

https://github.com/uber/NullAway/wiki/Configuration#excluded-field-annotations
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[ eHepupyemMbIn KOO

Kak npaBuno, Hepa3me4eH
Ho MOXHO YecTHO npusHaTbea B 3ToM Nullaway

// build.gradle
nullaway {
treatGeneratedAsUnannotated = true

https://github.com/uber/NullAway/wiki/Configuration#treat-generated-as-unannotated
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[ eHepupyemMbIn KOO

Kak npaBuno, Hepa3meueH
Ho MOXHO yecTHO npusHaTbed B 3ToM Nullaway

@NullUnmarked // protoc-generated code.
package ru.ozon.search.o2.base.apti;

@NullUnmarked // JCstress-generated code.
package ru.ozon.search.o2.base.blending. jcstress;

https://github.com/uber/NullAway/wiki/Configuration#excluded-field-annotations
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Lombok

(kpodembcsi) h
, 48
?
ozoNiech MpoGrems
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Lombok

(kpodembcsi)

public class IntegrationTestExtension {

@Butilder
private IntegrationTestExtension(
@Singular Map<Class<? extends Module>, Module>
moduleOverrides,

) { ...}
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Lombok

(kpodembcsi)

@Builder
/] 7
// error: [NullAway] initializer method
// does not guarantee @NonNull fields
// moduleOverrides$key (line 87),
// moduleOverrides$value (line 87)
// (remember to check for exceptions or early returns).
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Lombok

MOXXHO UCKNHOYNTbL
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Lombok

MoOXXHO NOKanbLHO UCKITIYUTb

public class IntegrationTestExtension {

@NullUnmarked
public static final class
IntegrationTestExtensionBuilder {}

ozoNiech MpoGems 180
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TpebyeT cBeXxero TynyenHa

JDK / JDK-8225377
type annotations are not visible to javac plugins across compilation boundaries

v Details v People
Type: [ Bug Resolution: Fixed Assignee: Liam Miller-Cushon @
Priority: E P3 Fix Version/s: 22 REREHEE Liam Miller-Cushon @
Affects Version/s: 13: 21 L
\Votes: 1 Vote for this issue
Component/s: tools ( \
Labels: i) (G 12 Start watching this issue

wewicsaeor | Ha cTapbIX Bepeusax Tpebyer:

Subcomponent: javac . —
. -XDaddTypeAnnotationsToSymbol=true

Resolved In Build: b23 2019-06-05 14:53

Updated: 2025-11-01 14:05
v Backports :

Issue Fix Version Assignee Priority Status  Resolution Resolved In Build

JDK-8323370 21.0.3-oracle Liam Miller-Cushon P3 Resolved Fixed b01

JDK-8319885 21.0.2 Liam Miller-Cushon P3 Closed Fixed b07

JDK-8321934 17.0.11 Liam Miller-Cushon P3 Resolved Fixed b01

JDK-8322203 11.0.23 Liam Miller-Cushon P3 Resolved Fixed b01

https://bugs.openjdk.org/browse/JDK-8225377
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https://bugs.openjdk.org/browse/JDK-8225377

TpebyeT cBeXxero TynyenHa

Ho nyywe cobupantecb nocregHum javac!

// CBeXun TynyewuH
java.toolchain. languageVersion = JavalLanguageVersion.of(25)

compileJava {
// CTapblm Taprer
options.release = 8
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Java 8 Bbiwna 12 net Ha3ag
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Kakue npobrnemsb! yinmn?
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UTo Mbl anga cebsa peumnnn?

OZON tech PesyneTarel 187



UTo Mbl anga cebsa peumnnn?

® dopcupyem JSpecify u

Nullaway BoO Bcex npoekTtax
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UTo Mbl anga cebsa peumnnn?

@' dopcupyem JSpecify
Nullaway Bo Bcex npoekTtax

@ PacnpocTpaHseM npocTyio

KOHUTypaLMo N0 YMOMYaHUIO
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UTo Mbl anga cebsa peumnnn?

@' dopcupyem JSpecify @ OObsACHAEM, KaK NPOCTo
Nullaway Bo Bcex npoekTtax NoNb30BaTbCA MHCTPYMEHTaMU

@' PacrnpocTpaHseM NpocTylo
KOHUrypauuio no yMmondyaHuio
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UTo Mbl anga cebsa peumnnn?

@' dopcupyem JSpecify @' ObObsSCHAEM, KaK NPOCTO
Nullaway BoO Bcex npoekTrax NonNb30BaTbCA MHCTPYMEHTAMW

@' PacrnpocTpaHseM NpocTylo @ [lpuyyaem Bcex 3aBoanTb Baru
KOHJQoUrypaumio rno yMmon4yaHuto Ha TYNUHI
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01 Mbi Bcé ewé He 3awumuieHbl ot NPE

02 MoXXHO NOMOYL U cebe 1 OKpyXKaroLWnm

03 Onsa pa3meTtku nullability B 2026 — JSpecify

04 MycTb 3a pykamu cneauT TYJNUHT

05 NullAway — nanouku - /
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Kyna noarnsagets?

= O sdeleuze / jspecify-nullaway-demo

<> Code (® Issues I Pull requests

£ jspecify-nullaway-demo ' usic

¥ main v ¥ 2Branches © 0Tags

§ sdeleuze Consistent quotes

gradle/wrapper
src/main/java/org/example
.gitignore

.sdkmanrc

LICENSE

README.md

build.gradle

O 0D 0 0O O 0o’

build.gradle.kts

gradlew

O O

gradlew.bat

Pesynbtatbl

ozoNiech

Q. Type (7] to search >

® Actions 3 Projects @ Securityand quality [~ Insights

® Watch 2

Q Go tofile T + <> Code ~

e1c6768 - 2 weeks ago @ 14 Commits

Update versions 2 weeks ago
Update and cleanup 5 months ago
Add /target/ to .gitignore 10 months ago
Update versions 2 weeks ago
Initial commit last year
Show NullAway Gradle configuration 5 months ago
Consistent quotes 2 weeks ago
Fix indents 2 weeks ago
Update and cleanup

5 months ago

Update and cleanup 5 months ago

-

https://github.com/sdeleuze/jspecify-nullaway-demo

- [+- onllale @

?x’ Fork 2 v Starred 26 v

About

No description, website, or topics
provided.

Readme

Apache-2.0 license

Activity

26 stars

2 watching

€ 0% ¢ 2B

2 forks

Report repository

Releases

No releases published

Packages

No packages published
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https://github.com/sdeleuze/jspecify-nullaway-demo

01 Null-safety B si3bike

4 )
02 NMoyemy npocto He null-safe A3bIK?
03 U ona pa3meTkn KoaoBbIX 6a3
04 Q/A npo Haw onbIT UHTerpauumn
05 ELWé HeOObIYHbIE CLEeHapUuu pa3MeTKu - /
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Cnacnbo 3a BHumMmaHue!

MNéTp NopTtHOB
Beaywmin paspaboTymk
NHOPMALMOHHLIX cuctem, Ozon

8 pportnov@ozon.ru ° github.com/JarvisCraft
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