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O poknape
DSL n EDSL,
NOCTPOEHne pacrnunucaHma anasa oopasoBaTesibHOro
yupexxaeHus;
TecTupoBaHue ¢ nomolbto DSL;
MHcTpymMeHTbI Kotlin gns paspabotkn DSL;
0EeMO;
MUWHYCbI UCMOJIb30OBaHUA Noaxoaa.
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TecTupoBaHuMe njiaHUPoOBLLMKA
pasHble aTanbl TECTUPYHOTCA OTAESbHO;
CTaHAapTHbIN NMPOLEeCC TECTUPOBAHUS;
LUINWPOKWUIN CreKTP PYHKLUMOHANbHOCTH,;
Mogenb: 1 CyWHOCTb = 5 A0MN. CYLLHOCTEeW;
CYMMapHO MHOro Koaa Aass co3aHusa TeCTOB,;
noaJep)xKa TeCToB 3aHMMaET MHOIMO BPEMEHMU;
ob6HOBEHUE MoAeNIn = OOHOBEHNE KOJa TECTOB.
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TecT 606pa-aHTYy3nacTa

@Test

public void someTest() {
Student studentA = new Student();
studentA.setName("Default name");
studentA.setProfile(/*...%/)

Teacher techerA = new Teacher();
/ /aHanorn4Ho

Scheduler scheduler = new Scheduler();
scheduler.initData(/*...*/);
SchedulerResult schedule = scheduler.run();

//Ky4a assertions
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TecT 606pa-aHTy3mMacTa Crnycts S MUHYT

@Test

public void someTest() {
Student studentA = createStudent();
//npocTaBnsAeM TOJSIbKO chneundmnyHble 3HAYEHMUS

Teacher techerA = createTeacher();
/ /aHanor nyHo

Scheduler scheduler = new Scheduler();
scheduler.initData(/*...%*/);
SchedulerResult schedule = scheduler.run();

//Ky4ya assertions






TecT 606pa-cTponTeNS

@Test
public void someTest() {
Student studentA = new StudentBuilder()
.age(42)

build();  —Leny,,

Scheduler scheduler = new Scheduler();
scheduler.initData(/*...*/);

SchedulerResult schedule scheduler.run();

//Kyda assertions



TecT 606pa-cTponUTENS

Student studentA = new StudentBuilder();
.age(42) Qmﬁe

\e¥
build() y

Scheduler’'scheduler = new Scheduler();
scheduler.initData(/*...*/);

SchedulerResult schedule = scheduler.run();

//Ky4ya assertions
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TecT 606pa-cTponTENA-aHTY3NacTa

SchedulerResult schedule = new SchedulerBuilder()
.addStudent()
.age(42)
.build()
.addTeacher ()
.schedule()
//Kyda assertions



TecT 606pa-cTponTENA-aHTY3NacTa

SchedulerResult schedule = new SchedulerBuilder()
.addStudent()
.age(42)
HeHYKHb! —” _addTeacher()
.schedule()

//Ky4da assertions



TecT 606pa-cTponTENA-aHTY3NacTa

- o o EE S o S O S e e

SchedulerResult schedule = ﬁew SchedulerBuilder ()

. .addStudent()
Ha 35% 6onbLue 6ykp* ' -age(42)
— — | .build()
i.addTeacher ()
\.schedule()

//Ky4da assertions Mo

- . - . - - e e e e e e e e e

* [log “6ykBovi” aBTOp MOHMMAET JI60M CUMBOJ. Yucna MOryT 6bITb OKPYIJI€Hb



CnycTa BpeMS
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HU3Kas Uu cpegHsasa YATAEMOCTD;

n3yyeHne ppenMBOpPKOB;

NOBbICU/IN YPOBEHb BX0[a B NOA4EPXKKY TECTOB.
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UpeanbHbIU TecT
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Domain Specific Language



A3bIKM MOXXHO pasaennTb Ha 2 BMAaA

General-purpose languages
A3blKK 06LLLErO HAa3HAYEHMS

Java, Kotlin, C#n T.A1.




A3bIKM MOXXHO pasaennTb Ha 2 BMAaA

Domain-specific languages
[Tpo61EMHO-OPUEHTUPOBAHHbIE A3bIKK

SQL, HTML, TeXu 1.4.




Embedded DSL

cnocob peanusauun DSL;
Ha OoCHOBe general-purpose s3biKa;
HECKOJ1bKO f13bIKOBbIX KOHCTPYKLUN 06pasyroT 6a3unc;

MOXXEeM NCMNOJIb30BaATb U ApPYyrue (I)VI‘-WI OCHOBHOI'O A3blKa.

HNanee DSL = EDSL
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Embedded DSL

croco6 peanu3sauun DSL;
Ha OoCHOBe general-purpose s3biKa;
HECKOJ1bKO f13bIKOBbIX KOHCTPYKLUN 06pasyroT 6a3unc;

MOXXEM UCIMOJIb30BaATb N ApYyrue CI)VI‘-IVI OCHOBHOI'O A3blKa.

HNanee DSL = EDSL



test “some test”

schedule
data
start from 8:00
subjects “Russian”, “Literature”
student

name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
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Kakou aA3biK?
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Kotlin pns peanusaunn DSL

CTaTUYECKU TUNU3NPOBAHHbIN A3bIK;
N06pOTHAasA cucTtemMa BbiBOa TUMOB;

xopoluas noaaepxka Intellid IDEA;

BHYTpU DSL nmeem BosmMoxxHocTu Kotlin;
noggep>xka npotie noagaep)XXKu yTMInNTHbIX KNaccos,
4ynTaemMocTb nyyule builder'os;

peanusauus npoule nayvyeHus GpenmBOpPKOB.
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Kotlin pns peanusaunn DSL

CTAaTUYECKU TUNU3NPOBAHHbIN A3bIK;
N06pOTHAasA cucTtemMa BbiBOa TUMOB;

xopoluas noaaepxka Intellid IDEA;

BHYTpU DSL nmeem BosmMoxxHocTu Kotlin;
noggep>xka npotie noagaep)XXKu yTMInNTHbIX KNaccos,
4ynTaemMocTb nyyule builder'os;

peanusauus npoLle nsyvyeHmsa pperiMBOpPKOB.



github.com/ivan-osipov/kotlin-dsl-example



[lpoekTUpoBaHue nageana Ha Kotlin



test “some test”
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subjects all
teacher
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@Test fun “some test () =

schedule
data
start from 8:00
subjects “Russian”, “Literature”
student

name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
assertions
/ /NMpOBEPKM Ha COBMECTUMOM C Java s3blKe



@Test fun “some test () =

schedule {
data
start from 8:00
subjects “Russian”, “Literature”
student

name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
assertions
/ /NMpOBEPKM Ha COBMECTUMOM C Java s3blKe



@Test fun "some test () = schedule {

data
start from 8:00
subjects “Russian”, “Literature”
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name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
assertions
//NMpOoBEPKN Ha COBMeCTUMOM C Java A3blke



@Test fun “some test () = schedule {

data {
start from 8:00
subjects “Russian”, “Literature”
student

name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
} assertions {
//NpoBEPKN Ha COBMECTMMOM C Java fA3blke

}



@Test fun “some test () = schedule {

data {
start from 8:00
subjects “Russian”, “Literature”
student

name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
} assertions {
/ /NMpoBepKMN Ha COBMeCTMMOM C Java A3blKe
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@Test fun “some test () = schedule {

data {
startFrom(“8:00")
subjects(“Russian”, “Literature”)
student

name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
} assertions {
/ /NMpoBepKMN Ha COBMeCTMMOM C Java A3blKe

}



@Test fun “some test () = schedule {

data {
startFrom(“8:00")
subjects(“Russian”, “Literature”)
student

name “Ivanov”
subjects all
teacher
availability
monday 8:00
wednesday 8:00 16:00
} assertions {
//NpOBEPKN Ha COBMECTMMOM C Java A3blke

}



@Test fun “some test () = schedule {
data {
startFrom(“8:00")
subjects(“Russian”, “Literature”)
student {
name = “Ivanov”
allSubjects()
}
teacher
availability
monday 8:00
wednesday 8:00 16:00
} assertions {
/ /NMpOBEPKM Ha COBMECTUMOM C Java s3blKe
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@Test fun “some test () = schedule {
data {
startFrom(“8:00")
subjects(“Russian”, “Literature”)
student {
name = “Ivanov”
allSubjects()
}
teacher
availability
monday 8:00
wednesday 8:00 16:00
} assertions {
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@Test fun “some test () = schedule {

data {
startFrom(“8:00")
subjects(“Russian”, “Literature”)
student {
name = “Ivanov”
allSubjects()
}
teacher {

availability {
monday(“8:00")
wednesday(“8:00",“16:00")
}
'

} assertions {



data {
startFrom(“8:00")
subjects(“Russian”, “Literature”)
student {
name = “Ivanov”
allSubjects()
}
teacher {
availability {
monday(“8:00")
wednesday(“8:00",“16:00")
}
}
} assertions {
//NpoBepKM Ha cCOBMeCcTMMOM C Java a3bike



startFrom(“8:00")
subjects(“Russian”, “Literature”)
student {
name = “Ivanov”
allSubjects()
}
teacher {
availability {
monday(“8:00")
wednesday(“8:00",“16:00")
}
}
assertions {
//NpOBEPKM HA COBMeCTUMOM C Java fA3blKe



subjects(“Russian”, “Literature”)
student {
name = “Ivanov”
allSubjects()
}
teacher {
availability {
monday(“8:600")
wednesday(“8:00",“16:00")

}
}

} assertions {
/ /NMpoBepKMN Ha COBMeCTMMOM C Java A3blKe

}



student {
name = “Ivanov”
allSubjects()
h
teacher {
availability {
monday(“8:00")
wednesday(“8:00",“16:00")

}
}

} assertions {
//NMpoBEPKN Ha COBMeCTUMOM C Java A3bke

}



student {
name = “Ivanov”
allSubjects()
}
teacher A
availability {
monday(“8:00")
wednesday(“8:00",“16:00" )

}
}

} assertions {
//npoBepkn Ha Kotlin

}



ApceHan pa3pabotunka DSL Ha Kotlin



Ha3BaHue DSL cuHTakcuc O6bIYHBI CUHTaAKCUC
dyHKLMOHaNbHOCTHU
NepeonpepeneHune collection += element collection.add(element)
onepaTopos

llceBOooOHUMBI TUMa

typealias Point = Pair<Int, Int>

CosnaHme NnycTbiX KJlaCcCOB-HacCJiIiegHNUKOB
n rnpoyme KOCThblJIN

CornaweHue pns map["key"] = "value" map.put("key", "value")
get/set meTonoB
MynbTu-pgeknapauum val (x, y) = Point(@, ©) val p = Point(@, 0);
val x = p.first;
val y = p.second
JlaM6na 3a ckobKamu list.forEach { ... } list.forEach({...})

Extention ¢yHKUUM

mylist.first(); // meton first() oTcyTcTByeT B
Knacce Kosnekuun mylist

YTUNUTHbIE QYHKLMM

Infix ¢yHKUUM

1 to "one"

1.to("one")

Nam6pa c Person().apply { name = «John» } HeT
06paboOTUMKOM
KoHTponupoBaHue @Ds1Marker HeT

KOHTEKCTa




HasBaHue DSL cuHTakcuc 06bI4HbIA CUHTaKCUC
¢YHKUMOHaNbHOCTHU
NepeonpepeneHve collection += element collection.add(element)
onepaTopoBs

[lceBOOHMMbBI TUMNA

typealias Point = Pair<Int, Int>

CospaHne nNycThiX KjilacCOB-HaCNeOHUKOB
N npoyume KOCTbIIN

CornaweHue Aans map["key"] = "value" map.put("key", "value")
get/set meTonoB
MynbTu-geknapaumm val (x, y) = Point(©, ©) val p = Point(@, 0);
val x = p.first;
val y = p.second
Nlam6ga 3a ckobkamu list.forEach { ... } list.forEach({...})

Extention ¢yHKuUMM

mylist.first(); // metoa first() oTcyTcTByeT B
Knacce Kosiekumn mylist

YTUAUTHbIE QYHKLUUM

Infix ¢yHKuUMHM 1 to "one" 1.to("one"
Namépa c Person().apply { name = «John» } HeT
06paboTUMKOM

KoHTponupoBaHue @Dsl1Marker HeT

KOHTEeKCTa




Jlam6abl B Kotlin

val lambda: () -> Unit = { }



Jlam6abl B Kotlin

val lambda: () -> Unit = { }



Jlam6abl B Kotlin

val lambda: () -> Unit = { }



Jlam6abl B Kotlin

val lambda: () -> Unit = { }

lambda ()



Jlam6abl B Kotlin
(String) -> Unit



Jlam6abl B Kotlin

{
println(it)



Jlam6abl B Kotlin

{ param ->
println(param)



Jlam6abl B Kotlin

{ _ ->
println(“Output”)



Jlam6abl B Kotlin

(String, String) -> Unit = {
println(it) //Tak Henb3s



Jlambaa — napamMeTp MeToa

fun exec(someCode: () -> Unit){
someCode ()
;



Jlambaa — napamMeTp MeToa

fun exec(someCode: () -> Unit){
someCode ()
;

exec({
println(“Hello”)
y)



Jlambaa BHe CKOBOK

fun exec(someCode: () -> Unit){
someCode ()
;

exec() A
println(“Hello”)
}



Jlambaa BHe CKOBOK

fun exec(someCode: () -> Unit){
someCode ()
;

exec {
println(“Hello”)
}



[lpyumeHeHune



schedule {
data {
startFrom("08:00")
subjects("Russian”,
"Literature")

student {
name = “Ivanov”
allSubjects()

}

teacher {

availability {
monday("08:00")
wednesday("09:00", "16:00")

}
}
} assertions {
// npoBepku Ha Kotlin
}



J1aMbaa C KOHTEKCTOM
val lambda: () -> Unit = { }



J1aMbaa C KOHTEKCTOM
val lambda: Context.() -> Unit = { }



J1aMbaa C KOHTEKCTOM

val lambda: Context.() -> Unit = {
println(this)
Y



J1aMbaa C KOHTEKCTOM

val out: String.() -> Unit = {
println(this)
Y



J1aMbaa C KOHTEKCTOM

val out: String.() -> Unit = {
println(this)
Y

“Hello, world”.out()



J1aMbaa C KOHTEKCTOM

val out: String.() -> Unit = {
println(this)
Y

out(“Hello, world”) //Tak TOXe MOXHO



J1aMbaa C KOHTEKCTOM

val out: String.() -> Unit = {
println(this)
Y

out() //Tak Henb3A



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun exec(init: () -> Unit){
init()
;

exec {

}



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: () -> Unit){
init()
;

student {

}



schedule { //SchedulingContext
data { //DataContext
startFrom("08:00")
subjects("Russian",
"Literature")
student { //Student
name = “Ivanov”
allSubjects()
b
teacher { //Teacher
availability { //Matrix<Boolean, Boolean>
monday("68:00")
wednesday("09:00", "16:00")

}
}

} assertions { //AssertionContext
/...
}



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: Student.() -> Unit){
init()
;

student {

}



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: Student.() -> Unit){
val student = Student()
init()

}

student {

}



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: Student.() -> Unit){
val student = Student()
student.init()

}

student {

}



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: Student.() -> Unit){
val student = Student()
student.name = “Default Name”
student.init()

}

student {

}



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: Student.() -> Unit){
val student = Student()
student.name = “Default Name”
student.init()

}

student {
this.name = “Bacunun’
}



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: Student.() -> Unit){
val student = Student()
student.name = “Default Name”
student.init()

}

student {
name = “Bacunun”



Jlambaa ¢ KOHTEKCTOM - NapaMeTp

fun student(init: Student.() -> Unit){
val student = Student()
student.name = “Default Name”
student.init()

}

student {
name = “Bacunun”
subjects( )



[lpyumeHeHune



schedule { //SchedulingContext
data { //DataContext
startFrom("08:00")
subjects("Russian",
"Literature")
student { //Student
name = “Ivanov”
allSubjects()
}
teacher { //Teacher
availability { //AvailabilityTable
monday("08:00")
wednesday("09:00", "16:00")

}
}

} assertions { //AssertionContext
/...
}



Pe3romMe no nambaam
val lambda: () -> Unit = { }

val lambda: Context.() -> Unit = {
println(this)
}



Pe3omMe no nambaam

val lambda: Context.() -> Unit = {
println(this)
h



OnepaTtopbl



schedule { //SchedulingContext
data { //DataContext

startFrom("08:00")

subjects("Russian",
"Literature")

student { //Student

name = “Ivanov”
allSubjects()
h
teacher {
availability {
monday("068:00")
wednesday("09:00",
}
}

"16:00")

} assertions { //AssertionContext

}

/...



schedule { //SchedulingContext
data { //DataContext
startFrom("08:00")
subjects("Russian",
"Literature")
student { //Student

name = “Ivanov”
allSubjects()
h
teacher {
availability {
monday("08:00") + time("13:00")
wednesday("09:00", "16:00")
}
}
} assertions { //AssertionContext
/...

}



availability { //AvailabilityTable
monday(“8:00") + time(“13:00")

}

class
fun
fun

}

class

}

AvailabilityTable {

monday(...): DayPointer { /*mapping*/ }

time(...): IntRange { /*mapping*/ }

DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {
operator fun plus(lessonIndexRange: IntRange): DayPointer {

/*mapping*/

google: kotlin operators



availability { //AvailabilityTable
monday(“8:00") + time(“13:00")

}

class
fun
fun

}

class

}

AvailabilityTable {

monday(...): DayPointer { /*mapping*/ }

time(...): IntRange { /*mapping*/ }

DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {
operator fun plus(lessonIndexRange: IntRange): DayPointer {

/*mapping*/

google: kotlin operators



availability { //AvailabilityTable
monday(“8:00") + time(“13:00")

}

class
fun
fun

}

class

}

AvailabilityTable {

monday(...): DayPointer { /#*mapping*/ }

time(...): IntRange { /*mapping*/ }

DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {
operator fun plus(lessonIndexRange: IntRange): DayPointer {

/*mapping*/

google: kotlin operators



availability { //AvailabilityTable

monday ( )
'
class AvailabilityTable {
fun monday ( ) : DayPointer { }
'

class DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {

google: kotlin operators



availability {

monday ( ) + time( )

'
class AvailabilityTable {

fun monday ( ) : DayPointer { }

fun time( ) : IntRange { }
'
class DayPointer(val availability: AvailabilityTable,

val dayOfWeek: DayOfWeek) {

}

google: kotlin operators



availability {
monday ( ) + time( )

} DayPointer

class AvailabilityTable {

fun time( ) : IntRange { }
}

class DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {

google: kotlin operators



availability {
monday ( ) + time( )

} DayPointer IntRange

class AvailabilityTable {

}

class DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {

google: kotlin operators



availability {
monday ( ) + time( )

} DayPointer / IntRange

class AvailabilityTable {

}

class DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {

google: kotlin operators



availability {
monday ( ) + time( )

} DayPointer IntRange

class AvailabilityTable {

}

class DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {
operator fun plus( )

}

google: kotlin operators



availability {
monday ( ) + time( )

} DayPointer IntRange

class AvailabilityTable {

}

class DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {
operator fun plus( IntRange)

}

google: kotlin operators



availability {
monday ( ) + time( )

} DayPointer IntRange

class AvailabilityTable {

'
class DayPointer(val availability: AvailabilityTable,
val dayOfWeek: DayOfWeek) {
operator fun plus( IntRange): DayPointer {

}

google: kotlin operators



schedule {
data {

startFrom("08:00")
subjects("Russian",
"Literature")

student {
name = “Ivanov”
allSubjects()

}

teacher {

availability {
monday("08:00")

}

wednesday("09:00",

}

"16:00")

} assertions { //AssertionContext

}

// npoBepkn Ha Kotlin



CUHINTOHDI

object MySingleton {
fun printText(s: String) {
println(s)
;

}

MySingleton.printText(“Hello!")



CUHINTOHDI

object MySingleton {
fun printText(s: String) {
println(s)
}



CUHINTOHDI

object MySingleton {
fun printText(s: String) {
println(s)
}

}

MySingleton.printText(“Hello!")



CUHINTOHDI

public final class MySingleton {
public static final MySingleton INSTANCE;

private MySingleton() {
INSTANCE = (MySingleton)this;

}
static {

new MySingleton();
}

}

Tools -> Kotlin -> Show Kotlin Bytecode -> Decompile



OnepaTop invoke + namMb6a ¢ KOHTEKCTOM 3a
CKObKaMM

val instance = A()

class A {

}



OnepaTop invoke + namMb6a ¢ KOHTEKCTOM 3a

CKObKamu
val instance = A()
instance( )
class A {
operator fun invoke( )

}



OnepaTop invoke + namMb6a ¢ KOHTEKCTOM 3a
CKObKaMM

val instance = A()
instance({ })

class A {
operator fun invoke(lambda: Context.() -> Unit)
}



OnepaTop invoke + namMb6a ¢ KOHTEKCTOM 3a
CKObKaMM

val instance = A()
instance { }

class A {
operator fun invoke(lambda: Context.() -> Unit)
}



OnepaTop invoke + namMb6a ¢ KOHTEKCTOM 3a
CKOH6KaMU + CUHIITOH

object schedule {
operator fun invoke(init: SchedulingContext.() -> Unit) {
SchedulingContext().init()
'

}

schedule { }



OnepaTop invoke + namMb6a ¢ KOHTEKCTOM 3a
CKOH6KaMW + CUHIITOH

object schedule {
operator fun invoke(init: SchedulingContext.() -> Unit) {
SchedulingContext () .init()
'



OnepaTop invoke + namMb6a ¢ KOHTEKCTOM 3a
CKOH6KaMW + CUHIITOH

object schedule {
operator fun invoke(init: SchedulingContext.() -> Unit) {
SchedulingContext () .init()
'

}
schedule { }



schedule {
data {

startFrom("08:00")
subjects("Russian",
"Literature")

student {
name = “Ivanov”
allSubjects()

}

teacher {

availability {
monday("08:00")

}

wednesday("09:00",

}

"16:00")

} assertions { //AssertionContext

}

// npoBepkn Ha Kotlin



schedule {
data {

startFrom("08:00")
subjects("Russian",
"Literature")

student {
name = “Ivanov”
allSubjects()

}

teacher {

availability {
monday("08:00")

}

wednesday("09:00",

}

"16:00")

} assertions { //AssertionContext

}

// npoBepkn Ha Kotlin



CornawieHue ans get/set

val teacherSchedule: Matrix<Event?> = teacher.schedule

val currentLesson = teacherSchedule[day, lesson]

N



CornawieHue ans get/set
class Matrix(...) {

operator fun get(i: Int, j: Int) = content[i][]j]

operator fun set(i: Int, j: Int, value: T) {
content[i][j] = value

}



CornawieHue ans get/set

val currentLesson = teacherSchedule[day, lesson]

val currentLesson = teacherSchedule.get(day, lesson)



CornawieHue ans get/set

teacherSchedule[day, lesson] = somelesson

teacherSchedule.set(day, lesson, somelLesson)



Jemo: object, operators



schedule {
data {

startFrom("08:00")
subjects("Russian",
"Literature")

student {
name = “Ivanov”
allSubjects()

}

teacher {

availability {
monday("08:00")

}

wednesday("09:00",

}

"16:00")

} assertions { //AssertionContext

}

// npoBepkn Ha Kotlin



bnok assertions

for (event in scheduledEvents) {
val teacherSchedule = teacher.schedule

val currentLesson = teacherSchedule[day, lesson]
currentLesson shouldNotEqual null

currentLesson!!.student shouldEqual student

}



MynbTU-geknapaumm

val event = Event(...)

val day = event.day

val lesson = event.lesson
val student event.student
val teacher event.teacher



MynbTU-geknapaumm

val event = Event(...)

val (day, lesson, student, teacher) = event



bnok assertions

for ((day, lesson, student, teacher) in scheduledEvents) {
val teacherSchedule = teacher.schedule

val currentLesson = teacherSchedule[day, lesson]
currentLesson shouldNotEqual null

currentLesson!!.student shouldEqual student

}



val

val
val
val
val

MynbTU-geknapaumm

event = Event(...)

day = event.componenti()

lesson = event.component2()
student = event.component3()
teacher = event.component4()



MynbTu-geknapayum

data class Event(val day: Int,
val lesson: Int,
val student: Student,
val teacher: Teacher) {

//+ equals/hashCode
//+ toString

//+ componentN

//+ copy



MynbTU-geknapaumm

data class Event(

) A

//+ equals/hashCode
//+ toString

//+ componentN

//+ copy



MynbTu-geknapayum

data class Event(val day: Int,
val lesson: Int,
val student: Student,
val teacher: Teacher) {

//+ equals/hashCode
//+ toString

//+ componentN

//+ copy



MynbTU-geknapaumm

data class Event(val day: Int,
val lesson: Int,
val student: Student,
val teacher: Teacher) {

//+ componentN



MynbTU-geknapaumm

class Event(val day: Int,
val lesson: Int,
val student: Student,
val teacher: Teacher) {

operator fun component1() = day

operator fun component2() = lesson
operator fun component3() = student
operator fun component4() = teacher



val

val
val
val
val

MynbTU-geknapaumm

event = Event(...)

day = event.componenti()

lesson = event.component2()
student = event.component3()
teacher = event.component4()



MynbTU-geknapaumm

val event = Event(...)

val (day, lesson, student, teacher) = event



[lceBAOHUMbI TUMNA

class Teacher {

val availability = AvailabilityTable( )



[lceBAOHUMbI TUMNA

class Teacher {

val availability = AvailabilityTable( )
;

typealias AvailabilityTable = Matrix<Boolean>



[lceBAOHUMbI TUMNA

class Teacher {

val availability = Matrix<Boolean>(

)



schedule {
data {
startFrom("08:00")
subjects("Russian”,
"Literature")

student {
name = “Ivanov”
allSubjects()

}

teacher {

availability {
monday("68:00")
wednesday("09:00",

}
b
} assertions {
// npoBepkn Ha Kotlin
}

"16:00")



Extension pyHKLMN

teacher { // Teacher

availability { //AvailabilityTable
monday('68:60")
wednesday('09:00", "16:00")

}

fun Teacher.availability(init: AvailabilityTable.() -> Unit) {
this.availability.init()
'



Extension @yHKLMK

teacher { // Teacher
availability { //AvailabilityTable
monday("68:00")
wednesday("09:00", "16:00")

}

fun Teacher.availability(init: AvailabilityTable.() -> Unit) {
this.availability.init()
}



Extension @yHKLMK

teacher { // Teacher
availability { //AvailabilityTable
monday("68:00")
wednesday("09:00", "16:00")

}

fun Teacher.availability(init: AvailabilityTable.() -> Unit) {
this.availability.init()
'



Extension pyHKLMN

teacher { // Teacher
availability { //AvailabilityTable
monday("68:00")
wednesday("09:00", "16:00")

}

fun Teacher.availability(init: AvailabilityTable.() -> Unit) {
this.availability.init()
'



Extension @yHKLMK

teacher { // Teacher
availability { //AvailabilityTable
monday("68:00")
wednesday("09:00", "16:00")

}

operator fun AvailabilityTable.invoke(init: AvailabilityTable.() -> Unit) {
this.init()
}



Extension pyHKLMN

availability { //AvailabilityTable

operator fun AvailabilityTable.invoke(init: AvailabilityTable.() -> Unit) {
this.init()
}



Extension @yHKLMK
fun String?.isNullOrEmpty() = ...

val a: String? = null

if(a.isNullOrEmpty()) {
println(“Something is wrong”)
}



Extension ¢pyHKLUNK
fun String?.isNullOrEmpty() = ...

val a: String? = null



Extension pyHKLMN
fun String?.isNullOrEmpty() = ...

val a: String? = null

if(a.isNullOrEmpty()) {
println(“Something is wrong”)
}



Extension @yHKUMKN. Pe3tome

AOCTYN TONIbKO K Ny6nn4yHomy API;

He MoAMMULNPYIOT KNacc;

onpeaensieTcs No TNy NepeMeHHon, a He No PakTUYECKOMY TUny,
YneHbl Kacca NPUOPUTETHEE;

MOXXET 6bITb OHOBPEMEHHO YaCTbiO KOHTEKCTa C KjlacCoOM A U
paclumnpaTb Knacc B;

3aMaH4nBaAd BO3SMOXXHOCTDb NMPUKPYTUTb OMNnepaTtopbl.



Extension @yHKUMKN. Pe3tome

AOCTYN TOMIbKO K Ny6nnyHomy API;

He MOANPUUNPYIOT KNacg;

onpenensercs no TNy NepeMeHHon, a He No PaKTUYECKOMY TUMy;,
YsieHbl KJlacca NPUOpPUTETHeE;

MOXET 6bITb OAHOBPEMEHHO YaCTbtO KOHTEKCTA C KJj1lacCoM A 1
pacmpaTb kKnacc B;

3aMaH4nBaAd BO3SMOXXHOCTDb NMPUKPYTUTb OMNnepaTtopbl.



Extension @yHKUMKN. Pe3tome

LOCTYN TOJNIbKO K Ny6snyHomy API;

He MOAMULNPYIOT Knacc;

onpenensercs no TUny nepemMeHHon, a He No GakTUYECKOMY TUnNy,
YsieHbl KJlacca NPUOpPUTETHeE;

MOXET 6bITb OAHOBPEMEHHO YaCTbtO KOHTEKCTA C KJj1lacCoM A 1
pacLunpATb Knacc B;

3aMaH4nBaAd BO3SMOXXHOCTDb NMPUKPYTUTb OMNnepaTtopbl.



Extension @yHKUMKN. Pe3tome

AOCTYN TOMIbKO K Ny6nnyHomy API;

He MOAMULNPYIOT Knacc;

onpenensercs no TNy NepeMeHHon, a He No PaKTUYECKOMY TUMy;,
YJIeHbl K/lacca NpUOpPUTETHEE;

MOXET 6bITb OAHOBPEMEHHO YaCTbtO KOHTEKCTA C KJj1lacCoM A 1
pacLunpATb Knacc B;

3aMaH4nBaAd BO3SMOXXHOCTDb NMPUKPYTUTb OMNnepaTtopbl.



Extension @yHKUMKN. Pe3tome

LOCTYN TOJNIbKO K Ny6snyHomy API;

He MOANDULNPYIOT KNacc;

onpeaenseTcs no TUMny nepeMeHHon, a He No pakTUYECKOMY TUny;
YsieHbl Kflacca NpPUOpPUTETHeE;

MOXXET 6bITb OHOBPEMEHHO YaCTbtO KOHTEKCTA C KJ1aCCOM A U
pacwnpAaTb Knacc B;

3aMaH4yMBas BO3MOXXHOCTb NPUKPYTUTb ONepaTopbil.



Extension @yHKUMKN. Pe3tome

AOCTYN TOMIbKO K Ny6nnyHomy API;

He MOAMULNPYIOT Knacc;

onpenensercs no TNy NepeMeHHon, a He No PaKTUYECKOMY TUMy;,
YsieHbl KJlacca NPUOpPUTETHeE;

MOXET 6bITb OAHOBPEMEHHO YaCTbtO KOHTEKCTA C KJj1lacCoM A 1
pacLunpATb Knacc B;

3aMaHu4MBasi BO3MOXXHOCTb NPUKPYTUTb OnepaTopbl.



Infix PyHKL NN

OyepegHoOM onacHLIM MOMIOTOK B pyKax



Infix PyHKLMMK

fun main( ) A
OyepegHOU oOMacHbLIM MOJIOTOK B pyKax



Infix PyHKLMMK

val a: Int = ..
a. shouldBeEqua1(42)

infix fun Int.shouldBeEqual(expected: Int){

}



Infix PyHKL NN

val a: Int =
a.shouldBeEqual(42)

fun Int.shouldBeEqual(expected: Int){



Infix PyHKL NN

val a: Int =
a.shouldBeEqual(42)

infix fun Int.shouldBeEqual(expected: Int){

}



Infix PyHKL NN

val a: Int =
a shouldBeEqual 42

infix fun Int.shouldBeEqual(expected: Int){

}



schedule { //SchedulingContext
data {
startFrom("08:00")
subjects("Russian",
"Literature")

student {
name = “Ivanov”
allSubjects()

}

teacher {

availability {
monday("08:00")
wednesday("09:00", "16:00")

}
}

} assertions {
// npoBepkun Ha Kotlin
}



Infix PyHKLMMK

class SchedulingContext {
fun data(init: DataContext.() -> Unit): SchedulingResults {

}
}

infix fun SchedulingResults.assertions(init: AssertionsContext.() -> Unit){

}

schedule {
data {

} assertions {

}



Infix PyHKL NN

class SchedulingContext {
fun data( ) : SchedulingResults {

}
}

infix fun SchedulingResults.assertions(

}

)



Infix PyHKL NN

class SchedulingContext {
fun data( ) : SchedulingResults {

}
}

infix fun SchedulingResults.assertions(init: AssertionsContext.() -> Unit){

}



Infix PyHKL NN

class SchedulingContext {
fun data( ) : SchedulingResults {

}
}

infix fun SchedulingResults.assertions(init: AssertionsContext.() -> Unit){

}

schedule {
data {

} assertions {

}



subject action object



Infix PyHKLMMK
data {

} assertions {

}



Infix PyHKLMMK
data {

} assertions {

}



Infix PyHKLMMK
data {

} assertions {

}



Infix dyHKUNN. Pe3tome

nsbaBnsiemMcs oT “lyMHOro” CUHTAKCUCa;
LO/MKEH ObITb CYObEKT U OOBEKT;
Moaundukatop infix;

TOYHO OJMH NapaMeTp;

MOXHO rnepegaBaTb NAMObl.



Infix dyHKUNN. Pe3tome

n3baBngemMcs oT “LYMHOro” CUHTaKCuUCa;
OO/MKEH 6bITb CYObEKT U 0OBHEKT;
MoandukaTop infix;

TOYHO OAUH NapaMeTp;

MOXXHO nepenaBaTb NAM64bl.



Infix pyHKUMN. Pe3tome

n3baBngemMcs oT “LYMHOro” CUHTaKCuUCa;
LO/MKEH ObITb CYObEKT U OOBEKT;
MoaungukaTop infix;

TOYHO O4MH NapaMeTp;

MOXXHO repeaaBaTb NM64bl.



Infix dyHKUNN. Pe3tome

n3baBngemMcs oT “LYMHOro” CUHTaKCuUCa;
LOJ/MKEH BbITb CYyObEKT U OOBHEKT;
MoandukaTop infix;

TOYHO OJMH MapameTp;

MOXXHO nepenaBaTb NAM64bl.



Infix dyHKUNN. Pe3tome

n3baBngemMcs oT “LYMHOro” CUHTaKCuUCa;
LOJ/MKEH BbITb CYyObEKT U OOBHEKT;
MoandukaTop infix;

TOYHO OAUH NapaMeTp;

MOXXHO nepefaBaTb NAM64bl.



lemo
Infix, Extension, Type Aliases,
Destructuring Declarations



KOHTPOJIb KOHTEKCTa



KoHTposnb KoHTekcTa o Kotlin 1.1

schedule { //SchedulingContext
data { //DataContext + SchedulingContext
data { } //oTcyTcTBME KOHTpPONSA KOHTEKCTa

}
}
class SchedulingContext {

fun data(init: DataContext.() -> Unit) { ... }
b

class DataContext {
@Deprecated(“Incorrect context”, level = DeprecationLevel.ERROR)
fun data(init: DataContext.() -> Unit) {}



KoHTposib KoHTekcTa Ao Kotlin 1.1

schedule { //SchedulingContext
data { //DataContext + SchedulingContext
data { } //oTcyTcTBMe KOHTPONS KOHTEKCTa
b

}

class SchedulingContext {
fun data(init: DataContext.() -> Unit) { ... }
b



KoHTposib KoHTekcTa Ao Kotlin 1.1

schedule { //SchedulingContext
data { //DataContext + SchedulingContext
data { } //oTcyTcTBMe KOHTPONS KOHTEKCTa
b

}

class SchedulingContext {
fun data(init: DataContext.() -> Unit) { ... }
b

class DataContext {

fun data(init: DataContext.() -> Unit) {}



KoHTposib KoHTekcTa Ao Kotlin 1.1

schedule { //SchedulingContext
data { //DataContext + SchedulingContext
data { } //He komnunmpyeTcs
}

}

class SchedulingContext {
fun data(init: DataContext.() -> Unit) { ... }
b

class DataContext {
@Deprecated(“Incorrect context”, level = DeprecationlLevel.ERROR)
fun data(init: DataContext.() -> Unit) {}



KoHTpoJsib KOHTeKcTa nocrie Kotlin 1.1

@Ds1Marker
annotation class MyCustomDslMarker



KoHTpoJsib KOHTeKcTa nocrie Kotlin 1.1

@MyCustomDs1Marker
class SchedulingContext {

fun data(init: DataContext.() -> Unit) { ... }

}

@MyCustomDs1Marker
class DataContext { }



KoHTpoJsib KOHTeKcTa nocrie Kotlin 1.1

@MyCustomDs1Marker
class SchedulingContext {

fun data(init: DataContext.() -> Unit) { ... }
}
@MyCustomDs1Marker
class DataContext { }
schedule {
data {

data { } //He komnunmpyeTcs

}



Ocobbln criyd4an KOHTPOJISI KOHTEKCTa

schedule {
data {
student {
name = “Ivanov”
h



Ocobbln criyd4an KOHTPOJISI KOHTEKCTa

schedule {
data {
student {
student { } //onAaTb Ta Xe npobnema c KoHTeKcToM Student
h



PelleHne ocoboro cry4yass KOHTPOIA KOHTEKCTA

1. Wcnonb3oBaTb AOMNONHUTENbHbIN KOHTEKCT StudentContext;
2. CospaTb nHTepdenicbl ans Bcex cywHocTen (IStudent), peanusytouime nx
KOHTEKCTbI C UCMOJIb30BaHWEM [efneraTtos

@MyCustomDs1Marker
class StudentContext(val owner: Student = Student()): IStudent by owner

3. @Deprecated

@Deprecated(“Incorrect context”, level = DeprecationLevel.ERROR)
fun Identifiable.student(init:() -> Unit) {}



PelueHne ocoboro criyyasd KOHTPOJIA KOHTEKCTA

2. CospaTtb UHTepdeichl ans Bcex cylHocTen (IStudent), peanusytolime nx
KOHTEKCTbl C UCMOJIb30BaHUEM AefieratoB

@MyCustomDs1Marker
class StudentContext(val owner: Student = Student()): IStudent by owner



PelleHne ocoboro cry4yass KOHTPOIA KOHTEKCTA

1. Wcnonb3oBaTb AOMNOAHUTENbHbIN KOHTEKCT StudentContext;
2. CospaTb nHTepdenicbl ans Bcex cywHocTen (IStudent), peanusytouime nx
KOHTEKCTbI C UICMOJIb30BaHMEM [eneraTos

@MyCustomDs1Marker
class StudentContext(val owner: Student = Student()): IStudent by owner

3. (@Deprecated

@Deprecated(“Incorrect context”, level = DeprecationlLevel.ERROR)
fun Identifiable.student(init:() -> Unit) {}



Ocobbln criyd4an KOHTPOJISI KOHTEKCTa

schedule {
data {
student {
student { } //He komnunupyeTcs
}




KOHTpO/1b KOHTEeKCcTa. Pe3tomMme
e 3aluLlanTe OT OWMOOK nosib3oBaTenen sawero DSL;
e aHHoTauusa @DsIMarker cokpallaeT MHOIo pyTUHbI;

e (@Deprecated(level = ERROR) pelwiaeT HepelluaeMbie NPO6/eMbI.



KOHTpO/1b KOHTEeKCcTa. Pe3tomMme
e 3allMLlanTe OT OWMOOK nosib3oBaTenen sawero DSL;
e aHHoTauusa @DslMarker cokpawaet MHOro pyTuHbI;

e (@Deprecated(level = ERROR) pelwiaeT HepelluaeMbie NPO6/eMbI.



KOHTpO/1b KOHTEeKCcTa. Pe3tomMme
e 3allMLlanTe OT OWMOOK nosib3oBaTenen sawero DSL;
e aHHoTauusa @DsIMarker cokpallaeT MHOIo pyTUHbI;

e (@Deprecated(level = ERROR) peluaeT HepellaeMble Npo6ieMbl.



J1eMo: KOHTPOJIb KOHTEKCTa



MuHycbl ncnosib3oBaHua DSL

e repencnonb3oBaHue Yyactu DSL;



MuHycbl ncnosib3oBaHua DSL

nepeucnosib3aoBaHune 4yactu DSL;
cneauTe 3a this nit;
BJIOXXEHHOCTb MOXET CTaTb NPO61EMOWN;

NOKYMEHTaLMS.



MuHycbl ncnosib3oBaHua DSL

® BJIOXXEHHOCTb MOXXET CTaTb NPO61EMOW;



MuHycbl ncnosib3oBaHua DSL

nepeucnosib3aoBaHune 4yactu DSL;
cneauTe 3a this nit;
BJIOXXEHHOCTb MOXET CTaTb NPO61EMOWN;

NOKYMEHTaLMS.



3akJiroyeHue

OT/NIM4yanTe reo3an OT LYPYNoB.,;
n3y4dyamnTe A3blK;
TPEHUPYMNTECH Ha “KOLUKaX

npeaBapuTenbHO npoekTupyute DSL.



3akJiroyeHue

OT/INYanTe rBo3an OT LWYPYoOB;
n3yvyamnTe A3blK;
TPEHNPYUTECH Ha “KOoLUKax';

npeaBapuTenbHO npoekTupyute DSL.



3akJiroyeHue

OT/INYanTe rBo3an OT LWYPYoOB;
n3y4dyamnTe A3blK;
TPEHUPYUTECH Ha “KoLlKax";

npeaBapuTenbHO npoekTupyute DSL.



3akJiroyeHue

e rnpeaBapuTenbHO npoekTupyute DSL.



lvan Osipov
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_0Sipov_

github.com/ivan-osipov/



