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MoHaga — aT0...
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KTOo nobuTt npekoHAMLEHbI?

public static List<lLong> TopK(
Iterable<Long> values,
int kK

) {
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UTo MOXeT coenaTtb NIMOXou KIMeHT?

topK(List.of(1, 2, 100, 2, 3, 5, 17), -1)
topK(null, 100)
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UTO HY>XHO NpoBEPUTL?

public static List<Long> topK(
Iterable<Long> values,
int k

) {

Preconditions.checkArgument(values != null,

)3

Preconditions.checkArgument(k > 0,

)3

ozoNiech
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Ho Beab...

ozoNiech

Java

¢

)

—

Java

Paradigm

Designed by
Developer

First appeared

Typing
discipline
Memory
management

Filename
extensions

Multi-paradigm: generic,
object-oriented (class-
based), functional,
imperative, reflective,
concurrent

James Gosling
Oracle Corporation

May 23, 1995; 29 years

Static, strong, safej

nominative, manifest

Automatic garbage
collection

Jjava, .class, .jar, .jmod
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Bocnonb3yemcsa aTum

public static List<Long> topK(
Iterable<Long> values,
unsigned int Kk

) 1

Preconditions.checkArgument(k != 0,

) ;

ozoNiech
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A ckazan Ha [)xaBe!

public static List<Long> topK(
@NotNull Iterable<Long> values,
UnsignedInt Kk

) 1

Preconditions.checkArgument(k.nonZero( ),

) ;

ozoNiech
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Csow unsigned

public record UnsignedInt(int value) {
public UnsignedInt {
Preconditions.checkArgument(value >= 0,

b

) 5

ozoNiech

value
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Always has been




Kak Tenepb BbIMMAAUT KINEHT?

topK(
List.of(1, 2, 100, 2, 3, 5, 17),
new UnsignedInt(-1)

)
topK(
null,
new UnsighedInt(100)

ozoNiech
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Kak Tenepb BbIMMAAUT KINEHT?

topK(
List.of(1, 2, 100, 2, 3, 5, 17),
new UnsignedInt(-1) // A

)
topK(
null,
new UnsighedInt(100)

ozoNiech
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Kak Tenepb BbIMMAAUT KINEHT?

topK(
List.of(1, 2, 100, 2, 3, 5,
new UnsignedInt(-1) // ¥
)
topK(
null,
new UnsignedInt(100)

ozoNiech
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Ob6éepTtka Unsignedint

Hy n 3adem?

01 He mMoxerT cyulecTBOBaTb C oTpULaTeribHbIM 3Ha4YeHNeMm

ozoNiech
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Ob6éepTtka Unsignedint

Hy n 3adem?

(01 He mMoxeT cyulecTBOBaTb C oTpUUaTesibHbIM 3Ha4YeHNeMm

02 Ecnu cywecTBYyeT, TO rapaHTUPOBaHHO NPaBUNbHbIN

ozoNiech
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Ha UnsignedInt moryTt ObITb CBOM onepaumn

public record UnsignedInt(int value) {

public UnsignedInt add(int other) {
return new UnsignedInt(value + other);

}

ozoNiech
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KnneHT nony4nT owmnobKy Tam, rae eé npuymHa

UnsignedInt k = getMin();
k = k.add(Integer.MAX_VALUE); // ¥

topK(myNums, k)

ozoNiech
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HekoTopble onepauunmn Bcerga BanmaHol

public record UnsignedInt(int value) {

public UnsignedInt mul(UnsignedInt other) {
return new UnsignedInt(value * other.value);

ozoNiech
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Ob6éepTtka Unsignedint

Hy n 3adem?

(01 He mMoxeT cyulecTBOBaTb C oTpUUaTesibHbIM 3Ha4YeHNeMm

(07 Ecnwu cywecTByeT, TO rapaHTUPOBaHHO NMpaBUNbHbIN

03 Mpobnembl nokanuayrTca

ozoNiech
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Ob6éepTtka Unsignedint

Hy n 3adem?

(01 He mMoxeT cyulecTBOBaTb C oTpUUaTesibHbIM 3Ha4YeHNeMm

(07 Ecnwu cywecTByeT, TO rapaHTUPOBaHHO NMpaBUNbHbIN

03 Mpobnembl nokanuayrTca
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BoobLwe-to Tam octancsa ewe oanH Precondition

public static List<Long> topK(
@NotNull Iterable<Long> values,
UnsignedInt Kk

) 1

Preconditions.checkArgument(k.nonZero( ),

) ;

ozoNiech
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Honb npobnem

public record PositiveInt(int value) {
public PositiveInt {
Preconditions.checkArgument(value > 0,
, value

) ;

ozoNiech
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Honb npobnem

public record PositiveInt(int value) {
public PositiveInt(UnsignedInt value) {
Preconditions.checkArgument(value.nonZero( ),
, value
);

this(value);

ozoNiech
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OanH npobnem

| Error:

| constructor i1s not canonical,
constructor of class Positivelnt

so its first statement must invoke another

| public PositiveInt(UnsignedInt value) {

ozoNiech
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JEPbI cnewart Ha nomoLub!

ozoNiech

JEP 447: Statements before
super(...) (Preview)

https://openjdk.ora/jeps/447

31


https://openjdk.org/jeps/447

A Mbl CHOBa XX1BEM 0€3 NpeKkoHaMLLEHOB

Ho octanca OH
\\\\\\\Efblic static List<Long> topK(
@NotNull Iterable<Long> values,
PositivelInt k

) 1

ozoNiech
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[laBanTe coenaem Kak 1 paHbLue!

public record NonNull<T>(T value) {
public NonNull {
Preconditions.checkArgument(value != null

)5
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[1pekpacHO!

public static List<Long> topK(
NonNull<Iterable<Long>> values,
PositivelInt Kk

) 1

ozoNiech
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UTO cka)eT KInneHT?

topK(
new NonNull(null), // ¥
new UnsignedInt(-1)

)
topK(
null,
new UnsignedInt(10)
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EcTb HIOAHC

ObepTKa ToOXE

nullable
w}
) 1
}

ozoNiech

1c static List<Long> topK(
NonNull<Iterable<Long>> values,
PositivelInt Kk
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null, nosctoay null

ozoNiech

othing but t
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ECTb orpaHn4yeHuns
CUCTEMbI TUMOB A3blKa,
NO3TOMY OEUNCTBYEM
BOMNpeKn, a He bnarogaps
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Kak aT1o genatoT gpyrue A3biku?

fun topK(
number: Iterable<Long>,

K: UnsignedInt
): List<Long> {

}

topK(LlistOf(1l), UnsignedInt(3u)
topK(null, UnsignedInt(10u))

ozoNiech
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Kak aTo genatoT apyrue s3biku? 4

Null cannot be a value of a non-null type
'kotlin.collections.Iterable<kotlin.Long>"

ozoNiech
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YTto nenartb?

ozoNiech

- If | ignore it, maybe
it will go awa
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Cuyutaem

UTto B Hawemn kogoson base (Unun e€ 4yacTtn) Bce no ymonyaHuto He null

ABHO «BKtoYaem» BO3MOXXHOCTb null’a yepe3s @Nullable

[Insa BHelLHero koga onpeaensaem AedonT Mno... oKe

« Ecnu He yBepeHsbl, To cuntaem nullable

N na nomoxet Ham IDE

ozoNiech
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Hagexaa ecTb

JDK / |DK-8316779

1 Null-Restricted Value Class Types (Preview)

Draft v
v Details
Type: g3 JEP Resolution: Unresolved
Priority: EP3 Fix Version/s: None
Component/s: None
Labels: None
JEP Type: Feature
Exposure: Open H
Scope: SE O Manaﬂ
Discussion: valhalla dash dev at openjdk dot org
Effort: XL
Duration: XL

v Description
Summary

Allow the type of a variable storing value objects to exclude null, enabling more compact storage and other
optimizations at run time. This is a preview language and VM feature.
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[IpoMeXXyTO4UHbIE Naeu

OnucbiBaeM CMbICI HaLLEero Nopnep)kka A3blka BaXxHa,

koga Tunamu. Mapcum, Kak ans yngoocrea paboThl,

a He BanuaMpyem Tak 1 anga obecnevyeHnd
KOPPEKTHOCTH

ozoNiech

null — 3no
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ADT — anrebpaunyeckune
TUNbl JaHHbIX

(o1 Yenoseka ¢ ADHD)

02




A noTom npuLlen Tmmnuag
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HayHEéEM ¢ npobriembl

ozoNiech

value

whitespace

string

"

false

whitespace
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Hy>xHO HanucaTb aHanun3atop JSON

Analyzed analyzeJlson(JsonNode node) {
// TODO

+

ozoNiech
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[yt 1. POJO

public final class JsonNode {
// Boolean | Number | String | JsonNode[ ]
private final @Nullable Object value;

private final JsonNode(String value) {
this.value = value;

}

ozoNiech

| Map<String, JsonNode>
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[yt 1. POJO

ozoNiech

public boolean ishNull() {
return value == null;

}

public boolean isString() {
return value instanceof String;

}

public Optional<String> asString() {
return value instanceof String string
? Optional.of(string)
: Optional.empty();
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[Tyt 1. POJO

01 TamnkacTtbl no Object

https://youtu.be/QS8g3NKKfHw

ozoNiech 51


https://youtu.be/tas0O586t80

Kak aTM nonb3oBaTbCA?

Analyzed analyzelson(JsonNode node) {
if (node.isNull()) {
return onNull();

}
{
var number = node.asNumber();
if (number.isPresent()) {
return onNumber(number.get());
}
}
{
var object = node.asObject();
if (number.isPresent()) {
return onObject(number.get());
}
}

throw new AssertionError("Impossible

ozoNiech

e );
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[Tyt 1. POJO

N

(01 TamnkacTtbl no Object

if statement

‘G‘)-l

Programmer

02 Heyno6Ho cTpoUTbL NOruKy Yepes Kyuy if'oB
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[Tyt 1. POJO

(01 TamnkacTtbl no Object

’%:

»

GDEJ_I@CA f

(07 HeynobHO cTpouUTb NOruKy Yepes Ky4y if’'oB ol

% ?.‘( )
/-"' = : ’

4

03 Bo3MOXHOe HEBO3MOXHOE COCTOsIHUE
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[Tyt 2. POJO c Terom

public final class JsonNode {
public enum Type { NULL, BOOLEAN, NUMBER,

private final @Nullable Object value;

private final Type type;

public JsonNode(String value) {
this.value = value;

this.type = Type.STRING;

ozoNiech

STRING, ARRAY, OBJECT };
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[Tyt 2. POJO c Terom

public Type type() {
return type;

}

public String asString() {
Preconditions.checkArgument(type == Type.STRING,

) ;

return (String) value;

ozoNiech



Kak aTM nonb3oBaTbCA?

Analyzed analyzeJlson(JsonNode node) {
return switch (node.type()) {
case NULL -> onNull();

case STRING -> onString(node.asString());

ozoNiech
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MuHyCbI?

Analyzed analyzeJlson(JsonNode node) {

return switch (node.type()) {
case NULL -> onNull();

case

ozoNiech

STRING

-> onNumber(node.

asNumber

());



[Tyt 3. Visitor + HacnenosaHue

public interface JsonNodeVisitor<R> {
R onNull();

R onString(String value);

ozoNiech
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[Tyt 3. Visitor + HacnegosaHue

public interface JsonNode {
<R> vold visit(JsonNodeVisitor<R> visitor);

record String(String value) {
@Override
public <R> void visit(JsonNodeVisitor<R> visitor) A{
return visitor.onString(value);

}

ozoNiech
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Kak aTM nonb3oBaTbCA?

Analyzed analyzelson(JsonNode node) {
var self = this;
return node.visit(new JsonNodeVisitor<>() {
@Override
public Analyzed onNull() {
return self.onNull();

}

@Override
public Analyzed onString(String value) {
return self.onString(value);

}

});

ozoNiech
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[Tyt 3. Visitor + HacnenoBaHue

01 Visitor’bl MOHCTPYO3HbI

ozoNiech
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[Tyt 3. Visitor + HacnenoBaHue

(01 Visitor’bl MOHCTPYO3HbI

02 Visitor’sl HyXHO annouupoBaTh

ozoNiech
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[Tyt 3. Visitor + HacnenoBaHue

(01 Visitor’bl MOHCTPYO3HbI

(07 Visitor’sl HyXxHO annouupoBaTb

03 MWs Visitor’os Henb3a ynpaBnaTb control flow

ozoNiech
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[Tyt 3. Visitor + HacnenoBaHue

S Kok te6a nocewats?!

"He HaQo N\

Kak Tefs nocewarsdl

e

_ MeHs nocewars! |

-
-

~

OTKYOA TbI

Ml/lHbel? . o 3T9 7CVKA3AI'|!“>1 2>

v

(01 Visitor’bl MOHCTPYO3HbI

(07 Visitor’sl HyXxHO annouupoBaTb

(03 W3 Visitor’os Henb3a ynpaBnaTb control flow
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\_

[Mpobrnema B TOM...

l—ITo—JsonNode —

9TO YaCTb KOHTPAaKTa: ecTb
KOHEYHbIN Habop BO3MOXKHbIX
BapUaHToOB

ozoNiech
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Ho Mbl NIOOMM NUTE CMY3K

A nonb3yemcs ceexnmu [hxasamu

ozoNiech
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[TyTb 4. [paBUNbHLIN

public sealed interface JsonNode {
enum Null implements JsonNode { INSTANCE }
record Boolean(boolean value) implements JsonNode {}
record Number(Number value) implements JsonNode {}
record String(String value) implements JsonNode {}
record Array(JsonNode[] value) implements JsonNode {}
record Object(Map<String, JsonNode> value) implements JsonNode {}

ozoNiech
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Kak aTM nonb3oBaTbCA?

Analyzed analyzelson(JsonNode node) {
return switch (node) {

ozoNiech

Case
Case
Case
case
Case
case

JsonNode
JsonNode
JsonNode
JsonNode
JsonNode
JsonNode

Null typed -> onNull();

.Boolean typed -> onBoolean(typed.value());
.Number typed -> onNumber(typed.value());
.String typed -> onString(typed.value());
.Array typed -> onArray(typed.value());
.0bject typed -> onObject(typed.value());
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CwunbHo yoobHee!

Analyzed analyzeJlson(JsonNode node) {
return switch (node) {

s

ozoNiech

Ccase
case
case
case
case
case

JsonNode.
JsonNode.
JsonNode.
JsonNode.
JsonNode.
JsonNode.

Null.INSTANCE -> onNull();

Boolean(var value) -> onBoolean(value);
Number(var value) -> onNumber(value);
String(var value) -> onString(value);
Array(var value) -> onArray(value);
Object(var value) -> onObject(value);
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[Tntochl!

e Tuvn onNnCbIBAET POBHO TO, YEM OH ABISIETCS
* Hwukakoro bonnepnnenTa

« KomnunaTtop cnegut 3a pykamu

* [lpukonbHOE Ha3BaHue

ozoNiech
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lTun-cymma — 310 1IN,
COCTOALLNN U3
B3aMMOUCKIHOYaoLLIMNX
BapnaHTOB

ozoNiech



3BY4UT 3HAKOMO

JsonNode {
oneof kind {

Em| null = 1;
boolean = 2;
number = 3;
= 4,
Al 1! .ja'i,/ — ;
Ob 1eCT Ol 76 r = ;
Array A{
JsonNode ¢ ents = 1;

ozonNijech 73



Nullable — ToXe Tun-cymma

public sealed interface Nullable<T> {
enum Null implements Nullable { INSTANCE }
record NonNull<T>(T value) Nullable<T> {}

ozoNiech
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N HasbiBaeTcs aTto Optional

public sealed interface Optional<T> {
enum Empty implements Optional { INSTANCE }
record Present<T>(T value) Optional<T> {}

ozoNiech
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B WwKkone Hac y4ynnu

3ameHu cymmy OAUHAKOBBIX
cNaraembIX YMHOXeHuem

[+ +7+7
2+2+2+2+°2
3+3+3+3+3+3

g

ozoNiech
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A Tenepb s xo4y div-mod

public record DivMod(long div, long mod) {}
@IntrinsicCandidate // hopefully

public static DivMod divMod(long a, long b) {
var div = a / b;

var mod = a % b;

return new DivMod(div, mod);

ozoNiech
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A eLle A xo4y arg-min

public record ArgMin(int index, long value) {}

public static ArgMin argMin(long[] nums) {
Preconditions.checkArgument(nums.length > 0,

)3

var min = Long.MAX_VALUE;
var minIndex = -1;
for (var index = 0; index < nums.length; index++) {
if (nums[index] < min) {
min = value;
minIndex = index;

return new ArgMin(int index, long value);

ozoNiech

78



Tun-nponssegeHne — 3T10
TN, ABNALWNNCS
NeKapToBbIM Npon3BeaeHNeEM
MCXOAOHbIX TUMOB

ozoNiech



[1poLLe roBopsa — KOpTeEX

public record Tuple3<T1l, T2, T3(
Tl valuel,
T2 value2,
T3 value3

) 1}

ozoNiech
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IX TOXXe MOXHO OEeKOHCTpynpoBaTbh

public record ArgMin(int index, long value) {}
public static ArgMin argMin(long[] nums) { ... }

var argMin = argMin(nums);
if (argMin instanceof ArgMin(var index, var value)) {
System.out.printf( , tndex, value);

}

ozoNiech
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[1eKOHCTPYKLUUA 300p0OBOro YeroBekKa

ArgMin( index: Int, value: Long)
arg_min : ArgMin = ...

(index, nums) = arg_min(nums)
(f"Index = $index, value = $value")

ozoNiech
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[1eKOHCTPYKLUUA 300p0OBOro YeroBekKa

arg_min : (Int, Long) = ...

(index, nums) = arg_min(nums)
(f"Index = $index, value =

ozoNiech

$value")
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[1eKOHCTPYKLUUA 300p0OBOro YeroBekKa

arg_min(nums: &[u64]) -> (usize, long) { ..

let (index, value) = arg_min(nums);
println!("Index = {index}, value = {value}")

ozoNiech

}

84



B [’xaBe noka ConeHo 1 TonbKo Ang record oB

‘w""

| |t aln tfmuch but it’ s?\h@ost drk
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Kctatu! A kak yctpoeHa obpaboTka owwmbok B Go? =GO

file, err := os.0Open("ftitlename.ext")
err != nil A
(ntl, err)
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- KaK ycTpoeHa obpaboTtka owmndok B Go?
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KctaTtu! A kak yctpoeHa obpaboTka owmnbok B Go?

OnAaATb KOPTEXUK

read(path ) ( ; ) {
file, err := 0s.0pen("filename.ext")
err !'= nil {

(nil, err)

HO 3AGE M ?l

. e M
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Ycnex v olumoka — 3710

COCTOAHNSA
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Uto ecnun B Optional caenatk nycToTy HenycTon? ...

public sealed interface Result<T, E> {
record Ok<T, E>(T value) implements Result<T, E> {}
record Err<T, E>(E error) implements Result<T, E> {}

ozoNiech
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... N ncnonb3oBaTtb 3TO BMECTO UCKTHOYEeHUNIN?

public Result<InputStream, IOException> nothrowNewInputStream(
Path path,

OpenOption... options O6epHéM

{
) try { cylwiectBytoulee AP
return new Result.Ok<>(

Files.newInputStream(path, options);
);
} catch (IOException e)
return new Result.Error<>(e);

}
}

ozoNiech
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N Oyoem TpakToBaTb yCcrex 1 oLnMOKY paBHOMPaBHO

switch (nothrowNewInputStream(path)) {
case Result.Ok(var stream) -> {

log.debug( , Stream);
};
case Result.Error(var error) -> A

log.error( , €rror)s;
};

ozoNiech
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Koa, nonyymnBwny Result,
00s3aH obpaboTaTb 00a
chyyad, He genaga oguvH
N3 HUX OCODEHHbIM

ozoNiech



Kak ato genaet Rust?

Result<T, E> {
Ok(T),
Err(E),

ozoNiech
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Kak ato genaet Rust?

result {
Ok(stream) => {
debug!("Opened input stream: {stream}");

}

Err(error) => {
error!("Failed to open input stream: {error}");

ozoNiech
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Ho ecnu Mbl XOTUM paHHUWN BbIXo4,?

var stream = switch (result) {
case Result.Ok(var it) -> 1it;
case Result.Err(var e) -> {
return new Result.Err(
MyError.causedBy(e)

)3

Llog.debug(

ozoNiech

, Stream);
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Ho ecnu Mbl XOTUM paHHUWN BbIXo4,?

Error:

attempt to return out of a switch expression
return new Result.Err(

ozoNiech
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Ho ecnu mbl XOTUM paHHUKU BbIXoA?

Directed by

ROBERT B. WEIDE

ozoNiech
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(Hy n) kak ato genaet Rust?

stream = result {
Ok(stream) => stream,
Err(error) => {
Err(
MyError::caused_by(error)

)5

ozoNiech
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(Hy n) kak ato genaet Rust?

stream = result?;
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Hy>xHa gononHutenbHas... PyHKLMOHANBHOCTb...

public record Result<T, E> {
<R> Result<R, E> map(

ction<? super T, ? extends R> mapper

<R> Result<R, E> flatMap(

iction<? super T, Result<R, E>> mappet

LlseGet(

Function<? super E, ? extends T> fallback

ozoNiech 101



TpmBmaneHble peanm3auuu

ozoNiech

recor

@Ooverride
public <R> Result<R, E> map(Funct
return new Ok<>(mapper.apply(

@0verride

public <R> Result<R, E> flatMap(Func

return mapper.apply(value);

@0verride
public T orElse(T fallback) {
return value;

@Override

'd Ok<T, E>(T value) implements Result<T, E> {

ton<? super T,

value));

tion<? super

public T orElseGet(Function<? super E, ? extends

return value;

? extends R> mapper) {

T> fallback) {
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TpmBmaneHble peanm3auuu

record Err<T, E>(E error) implements Result<T, E> {
@Override
public <R> Result<R, E> map(Function<? super T, ? extends R> mapper) {
return new Err<>(error);

@0verride
public <R> Result<R, E> flatMap(Function<? super
return new Err<>(error);

I, Result<R, E>> mapper) {

@0verride
public T orElse(T fallback) {
return fallback

@Override
public T orElseGet(Function<? super E, ? extends T> fallback) {
return fallback.apply(error);
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TpmBmaneHble peanm3auuu

ozoNiech

i Err<T,

public <R>

@Override
public <R>
return

@verride
public <R>

return cast

@Override
public
return

@verride
public
return

") implements

@SuppressWarnings( )
sult<R, E> cast() {
return (Res

lt<R, E>) this;

Lt <']'

on<? super T,

n<? super

? extends

b

>

? extends

104



PyHKUMOHarbHO nosnb3yemMmca Hawum AP|

public Result<Document, BusinessError> readDocument(Path path) {
return openInputStream(path)
.map(BufferedInputStream: :new)
.flatMap(this::readAllLines)
.mapErr(BusinessError.ReadFatiled: :new)
.flatMap(lines -> parseDocument(lines)
.on0k(doc -> log.debug(

, path, doc
))

.mapErr(BusinessError::InvalidDoc)
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PyHKUMOHarbHO nosnb3yemMmca Hawum AP|

public Result<Document, BusinessError> readDocument(Path path) {
return openInputStream(path) // Result<InputStream, IoError>
.map(BufferedInputStream::new) // Result<BufferedInputStream, IoError>
flatMap(this::readAllLines) // Result<List<String>, IoError>
.mapErr(BusinessError.ReadFatiled::new) // Result<List<String>, BusinessError>
.flatMap(lines -> parseDocument(lines) // Result<Document, DocParseError>
.on0k(doc -> log.debug(
Parsed doc from path {] +*, path, doc
)) // Result<Document, DocParseError>
.mapErr(BusinessError::InvalidDoc)
); // Result<Document, BusinessError>

}

private Result<List<String>, IoError> readAllLines(BufferedInputStream stream) { ... }
private Result<Document, DocParseError> parseDocument(List<String> stream) { ... }

ozoNiech 106



B ankon npupoge

https://www.javadoc.io/doc/io.vavr/vavr/latest/io/v https://www.javadoc.io/doc/ru.progrm-jarvis/java-
avr/control/Try.html commons/latest/ru/progrm [arvis/javacommons/o
bject/Result.html
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https://www.javadoc.io/doc/io.vavr/vavr/latest/io/vavr/control/Try.html
https://www.javadoc.io/doc/ru.progrm-jarvis/java-commons/latest/ru/progrm_jarvis/javacommons/object/Result.html

MoHaoa SILENCE
CATEGORY THEORIST

1. EcTb HEKMW MOHAOUYECKUWN TUM
1. Optional
2. Result
2. Onepaumsa unit co3gaét e€ 13 3HadeHus value
* Optional.of(value)
 new Result.Ok(value)

3. EcTb onepauwns bind, npuHnmatowee npeobpasoBaHue f
N3 3HaYEHNS1 BHYTPM MOHabl B HOBYHO MOHaay

1. Optional.flatMap(f)
2. Result.flatMap(f)

& J
.

ozoNiech 108













9TO (YyaecHoe) Buaeo

https://youtu.be/NM3TUSVIEMM
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https://youtu.be/NM3TU5VfEMM

[IpoMeXXyTO4UHbIE Naeu

«OOnH n3» — Tun-cymma

KopTtexx — tun-
npounsBeneHne

C HuMK KpacmBo paboTaer
COMNOCTaBIEHMNE C
obpasuom

ozoNiech

L3

AnbTepHatnBea
ncknroveHnam — Result,
HO Ansi ero obpaboTkn
Hy>XHa NnMbo nogaepxka
A3blka, Nnbo
doyHKUMOHasbLLUMHA

MoHaga — 31O NpocCTOo
MOHOM[, B KaTeropum
9HOO0MYHKTOPOB

A ewwé Result n Optional
— 3TO MOHaAb!
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[IpmeHeHune

NPOABUHYTbLIX TUIOB

Ha rnpakTuke
\ &,
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Protobuf — 3710 y>acHbIn dpopmart

Ho ocTtanbHble elle xyxe

protobuf '$

Protocol Buffers
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Protobuf-3anpoc

// Toa3anpoc, OTAEeNbHO YYUTLIBAWMA pacnpocTpaHéHHble (CTon-)cnosa.
// B otnuyumn ot CommonTermsQueryNode, pnaHHas BepCua He MNPOM3BOOMUT aHanu3 TekcTa,
// TakK KakK npuHuMaeT TeKCT B Buae aepesa TokeHoB TextTreeNode.
message TokenizedCommonTermsQueryNode {
// MNone, N0 KOTOPOMY OCYWeCTBMAAETCA MOUCK.
//
// 06a3aTenpHbid napaMeTp.
string field = 1;

// TeKCT B BuOe [epeBa TOKEHOB, N0 KOTOPOMY OCYUWECTBNAETCA MOMUCK.

//
// 06s3aTenbHbiil napameTp.
TextTreeNode text_tree = 2;

// YactoTta obpe3aHus pacnpoCTpaHEHHbIX CNOB.

//
// TNpuHuMaeT 3HayYeHue B MHTepsane [0;1].

//
// Misc: https://ru.pinterest.com/pin/418131146660603959/
float cutoff_frequency = 3;
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Protobuf-3anpoc ans HenocBsALEHHbIX

message SubQueryFoo {
// Tlone, No KOTOPOMY OCYWeCTBNAETCA MNOUCK.
//
// 06a3aTtenbHbid napaMmeTp.
string field = 1;

// TeKCT B BuUOe [OepeBa TOKEHOB, MO KOTOPOMY OCYWEeCTBNAETCA MNOMUCK.

//
// 0bs3aTtenbHbid napaMmeTp.
TextTreeNode text_tree = 2;

// YacTtoTa obpe3aHus pacnpoCTpPaHEHHLIX CJIOB.

//
// TNpuHUMaeT 3HayeHue B UHTepsane [0;1].

float freq = 3;
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Kak napcat [xaBucThbI?

1 public static FooQuery parse(FooQueryNode queryNode) {

2 var field = queryNode.getField();

3 var textTree = queryNode.getTextTree();

4 var freq = queryNode.getFreq();

5

6 return new FooQuery(field, textTree, freq); A HNKAK H/
7}
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Kak napcat [xaBucThbI?

( ) {
var = : ();
P i1t i1on | : ‘('i“::'ld.i ) (),
);
t 1 o ( ; tTree(),
)5
var = ()
;;,...).XL (@ <= i && <= )
);
( ) ;
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Hy cepbe3HO!

parseint

public static int parselnt(String s)
throws NumberFormatException

Parses the string argument as a signed decimal integer. The characters in the string must all be
decimal digits, except that the first character may be an ASCII minus sign '-' ('\u002D"') to indicate a
negative value or an ASCII plus sign '+' ('\u@02B"') to indicate a positive value. The resulting integer
value is returned, exactly as if the argument and the radix 10 were given as arguments to the
parseInt(java.lang.String, int) method.

Parameters:

s - a String containing the int representation to be parsed

Returns:
the integer value represented by the argument in decimal.

Throws:

NumberFormatException - if the string does not contain a parsable integer.
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[Tpobrnembi?
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Kak I'IapCFIT—,U,H(aBI/ICTbI?

1 private final class ParseException extends Exception { ... }
2

3 public static void check(

4 boolean condition,

5 String message,

6 Objects... formatArgs

7 ) throws ParseException {

8 if ('condition) {

9 throw new ParseException(

10 message.formatted(formatArgs)
11 )5

12 }

12}
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Kak I'IapCFIT—,U,H(aBI/ICTbI?

public static (
2 throws ParseException
{
var = : ();
5 check(!fileld.i1sEmpty(),
6 check(queryNode.hasTextTree( ),
var = . ();
var = : ();
9 check(0 <= freg && freg <= 1,
return new ( , ; );
}

ozoNiech
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Kak I'IapCFIT—,U,>KaBI/ICTbI?

MY PROGRESS IN praT's i)
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Kak napcaTt OTBETCTBEHHbIE []>kaBUCTbI?

ozoNiech

1q}d not be emp

"field ; should exi§t" e

“fiekdw. %5 should be of textual type"

"“text tree’ should be set"
:

s’
LS| 'i..;sgft“" '"“text tree’ shouldenot be empty"

"“freq' should be in range [0;1]'
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A Tenepb OTNpaBuUM 3anpocuK
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A nony4nm owinodky

"field”™ should not be empty
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Mbl noytn SQL

~ ROR SQL Syﬂtax error at or near u:n

Cool, an error, this might'help.

" g

\_

Aa(-

Actually, Wow this)is absolutely useless.
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MbI XOTUM COXPaHATb

Protobuf-3anpoca
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Ho y Hac e eCTb 3KcenLleHbl

ozoNiech

1 public static FooQuery parse(

2 ParsingContext context,

3 FooQueryNode queryNode

4 ) throws ParseException {

5 try {

6 // Bcé Teno napcepa.

7 e

8 // MHOro cCTpouYexk.

9 } catch (ParseException e) {
10 // HapawmBaeM CKOynM

11 throw new ParseException(
12 }

13}
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AX UCKITHOYEHUSA, NCKITHOYEHNS

Exception Handling in Java

Exceptions...

Gotta catch ‘em all!

}catch( Exception ){
//Do nothing
}
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MoXHO cnerka 4eKkomMmno3npoBaTh

1 public static FooQuery parse(

2 ParsingContext context,
FooQueryNode queryNode

4 ) throws ParseException {

5 try {

6 return parselnScope(context, queryNode);

7 } catch (ParseException e) {

// HapauwuBaeM ckoyn

throw new ParseException("Fool , €)

v
10
LU

13 private static FooQuery parselInScope(

14 ParsingContext context,
FooQueryNode queryNode

16 ) throws ParseException { ... }
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Ecnn mbl BbIOpoCcunu
MCKIIOYEHME,

TO APYrue OonbKn mbl yxe
HEe HanOem
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[TlpeactaBmM BCE KakK rpad

field text_tree freg

I ' |
Y, !
\\'“--_q_ l _F__d-f""fff
.

| | FooQuery
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OpHa owmnbka — 1 ocTanbHOE gaxe He NPoBEPUIn

field text_tree freg

FooQuery
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[aBarviTe pelwiatb Npobnembl Mo Mepe NocTynneHns

field text_tree freg

FooQuery
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[aBarviTe pelwiatb Npobnembl Mo Mepe NocTynneHns

field text_tree freg

|

FooQuery
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[aBarviTe pelwiatb Npobnembl Mo Mepe NocTynneHns

field text_tree ‘ ‘ freq ‘

|

Er'r~.._. Ok __..fErr

- -
i Y
L FooQuery |
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[laBanTe nNpocTo
doopmupoBatb Result'bl n
JNIEHUBO 1X npobpackbiBaThb
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KacTtomMHbI Result

1 public sealed interface ParseResult<T> {
record Ok<T>(

T value
) implements ParseResult<T> {}

record Error<T>(
String message,
List<Error<?>> errors

) implements ParseResult<T> {}

© O 000 dO Ul B WN

=
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KacTtomMHbI Result

public interface <T> {
record Ok<T>(
T value

) implements ParseResult<T> {}

<T>(
String :
< <?>>
) implements <T> {}
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KacTtomMHbI Result

public interface <> {
<T>(
) implements <T> {}

record Error<T>(
String message,
List<Error<?>> errors

) implements ParseResult<T> {}

~ )
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Hy nnbo tak o

ParseResult<T> = Result<T, ParseError>;
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ATOMapHbIN napcep

public static ParseResult<MappedField> parseField(

String field,
( Set<Fi¢ fl'ij“_‘.': e> perm
5) A
if (field.isEmpty()) {
return new Err( );

}

var mappedField = context,fields().find(field);
if (-_-:".(_‘-,bzﬁf?:.‘l | == l‘t,.ll) {
return new Err(

);
}

var fieldType = mappedField.type();
if (!permittedTypes.contains(fieldType)) {

return new Err(

)5
}

return new Ok(mappedField);
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BHyTpwu fail-fast npoBepku

return new Err( )3

return new Err(

)3

(! ( V) 4

return new Err(

)3
return new Ok(mappedField);
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BbllecToAalwmm napcep

1 public static ParseResult<FooQuery> parse(
2 ParsingContext context,
3 FooQueryNode queryNode

1) A
5 var parsedField = CommonParsers

6 .parseField(context, queryNode.getField(), FieldTypes.TEXTUAL)

7 . lnScope(“field”);

8 var parsedTextTree = queryNode.hasTextTree()

9 ? TextTreeParser

10 .parse(context, queryNode.getTextTree())

11 .inScope("text tree")

12 : new Err(" text_tree  1s unset");

13 var parsedfFreq = CommonParsers.require@tol(context, queryNode.getFreq())
14 . lnScope( “freq™);

15

16 return ??77?;

17}

ozoNiech 147



BbllecToAalwmm napcep

1 public static ParseResult<FooQuery> parse(

: b

) {
5 var parsedField = CommonParsers
6 .parseField(context, queryNode.getField(), FieldTypes.TEXTUAL)
.inScope(“Tield”); // ParseResult<MappedField>
var parsedTextTree = queryNode.hasTextTree()
9 ? TextTreeParser
.parse(context, queryNode.getTextTree())
.inScope( "text _tree")
: new Err(" text tree 15 unset”); // ParseResult<TextTree>
var parsedfFreq = CommonParsers.require@tol(context, queryNode.getFreq())
. inScope(“Treq”); // ParseResult<Float>

[ ]
~

Co

f——’ ‘r._.l ?_. }_l
HW N = &

-

return ?77;
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P77

1 public static ParseResult<FooQuery> parse(
2 ParsingContext context,
3 FooQueryNode queryNode
4 4

5 var parsedField = CommonParsers

6 .parseField(context, queryNode.getField(), FieldTypes.TEXTUAL)
7 .inScope(“field™); // ParseResult<MappedField>

8 var parsedTextTree = gueryNode.hasTextTree( )

9 ? TextTreeParser

10 .parse(context, queryNode.getTextTree())

11 .inScope( "text tree")

12 : new Err(" text tree’ 1s unset"); // ParseResult<TextTree>

3 var parsedfFreq = CommonParsers.require®tol(context, queryNode.getFreq())
14 .inScope(“frea™); // ParseResult<Float>

15

16 return 7?7,

17}
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PROFIT!

PHase1 Prase2 PHase3

Profit
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Kak cobpaTb pe3ynbraThl
BOeANHO?
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B oyxe ctaporo nobporo

1 static <T1, T2, T3, R> ParseResult<R> allOk(
2 String scope,
3 ParseResult<T1l> resultl,
ParseResult<T2> result2,
ParseResult<T3> result3,
Function3<? super T1, ? super T2, ? super T3, ? extends R> mapper

1) A

8 if (resultl instanceof Ok(valuel)

9 && result2 instanceof Ok(value2)
10 && result3 instanceof 0Ok(value3)) {
11 return new Ok<>(mapper.apply(valuel, value2, value3));
12 }
14 var errors = new ArrayList<Error<?>>();
15 resultl.addErrorTo(errors);
16 result2.addErrorTo(errors);
17 result3.addErrorTo(errors);
18
19 return new Error<>(scope, Collections.unmodifiableList(errors));
20 }
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MoHaaun4yeckoro

S S -
{
1

. static <T1l, T2, T3, R> Parsef
String scope,
ParseResult<Tl> resultl

A

esult<R> allOk(

ParseResult<T2> result2
ParseResult<T3> result3

Function3<? super T1l, ? super T2, ? super T3, ? extends R> mapper

) {
.&& ( )

&& N ( ))

<>( . (

var = | <Error<?>>();

A

V
-
—
~
-~
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Ecnu Bce XopoLlo, TO BCE XOPOLLO

if (resultl instanceof Ok(valuel)
&& result2 instanceof Ok(value2)
&& result3 instanceof Ok(value3)) {
return new Ok<>(mapper.apply(valuel
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Ecnu He Bce xopoLlo, TO BCe NMNOoX0

var errors = new ArraylList<Error<?>>();

return new Error<>(scope, Collections.unmodifiableList(errors));
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Ho ecTb HOAHC

@
@
D)
@
@
uin
uin
“i“
u:n
u:n
U:n
U:n
D)
D)
D)
Vin
uiu

)

&
&
&
&
&
&
&
&
&
-
&
&
&
&
&
&
&

&

allok(String, ParseResult<T1>, ThrowingFunction1<? super T1, ? extends R, X>): ParseResul S8
tryAllOk(String, ParseResult<T1>, ThrowingFunction1<? super T1, ? extends ParseResult<R:> g__
allok(String, ParseResult<T1>, ParseResult<T2>, ThrowingFunction2<? super T1, ? super T =
allok(String, List<ParseResult<T>>, ThrowingFunctioni<List<T>, ? extends R, X>): ParseRe
tryAllOk(String, ParseResult<T1>, ParseResult<T2>, ThrowingFunction2<? super T1, ? supel
allok(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ThrowingFunction3<? sl
tryAllOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ThrowingFunction3<
allOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Thro
tryAllOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Th B
allOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Pars
tryAllOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Pai&

allok(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Parsel

allOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Parse|
allok(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Parsefiis
allOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Parse|
tryAllOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Pa
tryAllOk(String, ParseResult<T1>, ParseResult<T2>, ParseResult<T3>, ParseResult<T4>, Pa
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Hy mmuneHbkoe xe!

1 public static ParseResult<FooQuery> parse(

2 ParsingContext context,
3 FooQueryNode queryNode
4) A
5 var parsedField = CommonParsers
6 .parseField(context, queryNode.getField(), FieldTypes.TEXTUAL)
7 .inScope( " field");
8 var parsedTextTree = queryNode.hasTextTree()
9 ? TextTreeParser
10 .parse(context, queryNode.getTextTree())
11 .inScope( "text_trea")
12 : new Err(" text_tree’ is unset”);
13 var parsedFreq = CommonParsers.require®@tol(context, queryNode.getFreq())
14 .inScope("freq");
16 return ParseResult.alloOk(
17 FooQuery”,
18 parsedField, parsedTextTree, parsedFreq,
19 FooQuery: :new
20 )3
>}
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Hy mmuneHbkoe xe!

return ParseResult.allOk(

J

parsedField, parsedTextTree, parsedFreq,
FooQuery::new

) ;
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CnpaBegnmBocTu paau

& Variadic generics design sketch

W language design

Jules-Bertholet

-.
-

Variadic generics are a long-desired feature in Rust, but the syntax and semantics are not easy
to get right. I've sketched out a possible design in a HackMD:

Variadics design sketch - HackMD

# Variadics design sketch ## Use-cases we want to support - [x] [‘iter::zip’]
(https://doc.rust-lan

| would appreciate feedback, especially on marked TODOs. Feel free to respond either here, or in
comments on the HackMD.
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I nony4unun mel KpacuBoe

Viewer Text

= {}son
® message : "Search request”
= [ ] errors
af{}o
M message : "BoolQuery”
=2 [ ]errors
a{}o
M message : "FILTER query [0]"
= [ ] errors
2{}o
W message : "FieldExistsFilterQuery”
= [ ] erors
a{}o
W message : "there is no mapped “field” field with name "_ident™
a{}1
M message : "FILTER query [1]"
= [ ] errors
2{}o
W message : "ClusterClusterFilterQuery”
= [ ] erors
a2{Jo
# message : "there is no mapped "geo_clusters_green_field" field with name "geography_clusters_green™
a{}1
M message : "there is no mapped “restrictions_field" field with name "cl_cl_restr™
a2{}2
W message : "SHOULD query [0]"
= [ ] errors
a{do
M message : "Int64RangeFilterQuery parsing (without field boosts)”
= [ ]errors
=2{}o

M message : ""field" field with name "price™ was expected to be of any type [LONG, INT, SHORT, BYTE] but is of type SCALED_FLOAT"
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I nony4unun mel KpacuBoe

ks =
Are }ou two friends? _°
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[IpoMeXXyTO4UHbIE Naeu

ADT nomoratoT HE TOMNbKO
B MOAenMpoBaHUn
JaHHbIX, HO U B
BblYMCNEHNAX HA4 HUMWU

ozoNiech

Result MoXXHO
ncnonb3oBaTb Ansd
NEHUBBLIX BbIYUCIIEHUN C
KOHTEKCTOM

Variadic generics — 310
CITOXKHO, HO HY>XHO
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OK30TN4YecKkmne Tunol
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A kakou Tun y exit(0)?

var

(0);
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Nrnn y 6beckoHeYHoro uukna

var = while (true) {
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nn y owunbkm B BCcerga ycriewHom Result

public interface IntParser<T, E> {
al

Result<Integer, E> parse(T value);

public class StringToIntParser implements IntParser<String, NumberFormatException> {
@Override
public Result<Integer, NumberFormatException> parse(String value) {
try { return new Ok(Integer.parselnt(value)); }
catch (NumberFormatException e) { return new Err(e); }

public class IntToIntParser implements IntParser<Integer, <??77?>> {
@Override
public Result<Integer, <???>> parse(Integer value) {
return new Ok(value);
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nn y owunbkm B BCcerga ycriewHom Result

I
|
<Integer
.
J
»tring {
I ge St 1Q {
(Integer. (
)
1

public class IntToIntParser implements IntParser<Integer, <??7?>> {

public Result<Integer, <???>> parse(Integer value) {
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Hukorga He roBopu HUKorga

public sealed interface Never {}

ozoNiech 168



nn rosopu :(

Error:
sealed class must have subclasses
public sealed interface Never {}
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Kak Tam y nogen?

Primitive Type never = [-]

'_{ This is a nightly-only experimental APL (never_type 2i5121)

| represents the type of computations which never resolve to any value at all. For example, the exit function fn exit(code:
132) -> ! exits the process without ever returning, and so returns !,

C POLI,a HEe CM OTpMTe break, continue and return expressions also have type ! . For example we are allowed to write:

gl featura(never_type)

let x: ¢ = {
return 123

}s

Although the et is pointless here, it illustrates the meaning of ! . Since x is never assigned a value (because return returns
from the entire function), x can be given type ! . We could also replace return 123 witha panic! oranever-ending loop and
this code would still be valid.

A more realistic usage of ! is in this code:
let num: u32 = match get_a_number() {
Some (num) => num,

None => break,

b

Both match arms must produce values of type u22, but since break never produces a value at all we know it can never produce a
value which isn't a u32. This illustrates another behaviour of the ! type - expressions with type | will coerce into any other type.

ozoNiech

170



Kak Tam y nogen?

Common Version 2.8 v

kotlin-stdlib / kotlin / Nothing

Nothing

class Nothing
(Common source) (Native source)

Nothing has no instances. You can use Nothing to represent "a value that never
exists": for example, if a function has the return type of Nothing, it means that it

never returns (always throws an exception).
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A 3ayem?

public static Never unreachable() {
throw new AssertionError( )

}
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A 3ayem?

enum Coin { HEAD, TAIL, SIDE }

public static Coin flipCoin() {
return switch (ThreadLocalRandom.current().nextInt(3)) {
case 0 -> Coin.HEAD;
case 1 -> Coin.TAIL;
case 2 -> Coin.SIDE;

s
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A 3ayem?

Error:
the switch expression does not cover all possible input values
return switch (ThreadLocalRandom.current().nextInt(3)) {
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3ateMm!

enum Coin { HEAD, TAIL, SIDE }

public static Coin flipCoin() {
return switch (ThreadLocalRandom.current().nextInt(3)) {
case 0 -> Coin.HEAD;
case 1 -> Coin.TAIL;
case 2 -> Coin.SIDE;
default -> unreachable();

s
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Morno 6bITb Kpacueo

Error:

incompatible types: bad type 1n switch expression

|

|

| Never cannot be converted to Coin
| default -> unreachable();

|
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Hy 1 4ng NOnNHOTLI KAPTUHbI

public enum { }
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EcTb OBa nyTH

public <T, R> R foo(Function<? super T, ? extends R> function) { ... }

var baz = foo(input -> return new Baz(bar(input)));
foo(tnput -> A

qux( itnput);

return null; // Kak 6el Void , HO He Voild .

1)
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EcTb OBa nyTH

public <T, R> R foo(Function<? super T, ? extends R> function) { ... }
public <T, R> void foo(Consumer<? super T> consumer) {
foo(input -> {
consumer.accept(input);
return null; // Modur, abconwTHO.

});

var baz = foo(input -> return new Baz(bar(input)));
foo(input -> qux(input));
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[IpoMeXXyTO4UHbIE Naeu

IK30TUYECKME TUMbI
NHTEPECHbLI N AatoT
BO3MOXXHOCTb ONUCbIBaTb
HEKOTOPbIE UHTEPECHbIE
BbIPOXOEHHbIE CIlyYau

ozoNiech

L3

[lepevncneHHble
9K30TUYEeCKMe TUMbl
ABNATCA YaCTHbIMU
cnydyaamu ADT

KomnunaTtop Bce eLe
BCTaBMAET Nanku B
Konéca tam, rge ato
He HY>XHO
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3akntodyeHume

05




Toro

01
02

03
04

05
06
07
08
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OnucbiBan goMeH Tunamu
[Mapcu, a He Banuanpyu
[Tomoram kKoMnunAaTopy TMNamu
Tun-cymma — Halue Bce
KopTexu nonesHbl ¢ caxapom
[TycTOoTa TOXE nonesHa

NHorga roBopu «Hukorga»

<T...> CINOXHbl
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IcTUHHOE 310

é@ null
@) VCKnoyeHus

& HenpaBunbHaa marus
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Tembl ANAa OUCKYCCUOHKNK

LleHa Bonpoca: CKomnbKo
9TO CTOUT BO BpeMH
NCMNONHEHUS

ozoNiech

OBEC (c) LUununés: a
OHO HaM TOYHO TaK Hago?

AnbTepHaTUBbI. Kakne
eLlEé MOXHO ObIfno Obl
PeLmnNTb NEPEYNCIIEHHbIE
npobnemsb!?
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A TakKe Mepd 3a ny4ywiune
BOMPOCHI
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Cnacnbo 3a BHMMaHue!

[MéTp MNopTHOB, cTapwmin pa3paboTymk
pportnov@ozon.ru
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