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METO/I OPTAHI3AIII KPOCIIIAT®OPMEHHOI'O ITPOEKTY

Y emammi pozensidaemvcs memoo cmeopents KpoChAAm@pOPMHO20 NPOEKmY 051 HOOAIbULO2O
CMBOPEHHsI RPOSPam OJis PI3HUX NAAMPOPM 3 BUKOPUCMAHHAM CRITLHO20 NPOSPAMHO20 KOOY. Beruxa
KIIbKiCMb  PI3HOMAHIMHUX NAGM@OPM A ONepayitiHuX CUCEM BUMA2AIOMb CMBOPEHHS HOBGUX
Memoodie ma mexHono2ii po3pooxu kody. Kpocniameopmui piuients 00360a510mb weuoule ma MeHu
3amMpamuo ompumMamu 20moeutl nPooOyKm, wo o6yoe 00CmynHUll KOpUCmy8adam 3 pisHUMU YilboBUMU
MAWUHAMY, WO € BANCTUBUM (DAKMOPOM 05 npocpam ma ieop. Bukopucmosyemvcs cepedosuuye
npoepamysanns IntelliJ IDEA, cucmema aemomamuynozco 3oupanns Gradle ma mosa npoecpamysanns
Kotlin, a maxoorc cepedosuwye XCode ons sanycky na niamegpopmi iOS.

Knrouosi cnosa: kpocniamgpopmmue npoepamysanns, kotlin, gradle.

Beryn. V Ham yac icHye 6arato miuaTdopM Ui pi3HUX MPUCTPOIB, HACIIIKOM YOTO €
CTBOPEHHS HOBUX METOJIIB T4 TEXHOJIOTIM CTBOPEHHSI KOy, KUl MOXXHa BUKOPHCTAaTU Ha
0araTboX MmiaaTgopMmax, 1110 3Ha4HO MPUCKOPIOE PO3POOKY M1 BEIUKY KUIbKICTh ayAUTOPIi Ta
CKOPOYY€E BUTPATH.

Meroro crarri € oO3HalOMJIEHHS 3 OJHMM 3 IIAXOJIB /IO CTBOPEHHSIM
KpOCIUIaT(OPMHOTO IPOEKTy Ta TEPEBUKOPUCTAHHSIM KOAY, BHUKOPHCTOBYIOUH MOBY
nporpamyBaHHs Kotlin Ta rexnonoriit Kotlin Native, Kotlin Multiplatform.

Buknan ocHoBHOro marepiany

JUis  CTBOPEHHS NMPOEKTY BUKOPHUCTOBYeThCS mporpamue cepenosuine IntelliJ IDEA,
mo mae BOymoBaHy miATpUMKY MoBHU mporpamyBanHHs Kotlin. [le cepemoBuine mo3BoJise
aBTOMAaTUYHO CTBOPIOBATM OJUH 3 3allpONIOHOBAHMX BapiaHTIB  KPOCIUIAT(HOPMHUX
“helloworld” mpoekTiB, 110 BIAPI3HIIOTHCS MIaTGopMaMu Ta NpU3HAYEHHSAM. Taki MPOEeKTH
BHKOPHUCTOBYIOTH CHCTEMY aBTOMaTWyHOTO 30upanHs Gradle, mo mae cremianbHi IJIariHu
g MoBu nporpamyBaHHs Kotlin, TexHomnoriii kpocriargopmuoro mnporpamyBants Kotlin
Multiplatform Ta HatuBHOiI KomMnusauii Kotlin Native.

Kpocmnardhopmue pimenns 3a gonomoroto texnosorid Kotlin Multiplatform ta Kotlin
Native 103BoJIss€ 3pOOUTH 3HAYHY YAcCTHUHY KOJYy, Yy CHUIbHIA YacTHHI, 3aJMIUMBIIN JJIs
peanizanii Ha KOHIM miaTtdopmi okpemo crneuudiuHux vactud. llpukinagamu 3anad, sKi
noTpeOyIoTh crienudIYHUX pieHs € iHTepdericn MoOuTbHUX noaatkiB s Android ta 10S,
JIe BUKOPUCTOBYIOTHCS PI3HI KOMITIOHEHTH, 200 poboTa 3 rpadikoro OpenGL, Direct3D.

g crBopenHs notpioHoro Gradle mpoekty Oynu po3riisHyT1 Ta po3iOpaHi cTaHAAPTHI
MPOEKTH, 10 CTBOPIOEe porpamue cepenosuie IntelliJ IDEA, cepen nux:

— Multiplatform Library — mpoekT, 1110 J103B0JII€ EPEBUKOPUCTOBYBATH KOJ KOTJIIHA MIXK
TpbOMa OCHOBHUMH Iatgopmamu: JVM, JS i Native;

— Mobile Shared Library — npoexr, 1m0 103BoJisse OynyBaTH KpocmiaThopMHy 010110TeKy
g MoOUTbHUX M1aTgopMm Android 110S

— Mobile  Android/iOS - mpoekr, 1O  I03BOJIIE  CTBOPIOBATH  JIOJATKH,
MEPEBUKOPHUCTOBYIOUH KO/ KOT/IIHA MK MOOUThHUMH 1aTopmamu Android 110S;
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[Ticnst nocnimkeHHs MpoekTiB, o npononye IntelliJ IDEA Oyno cTBopeHO HpOEKT, 10
MICTUTH JBa KpocruiaThopMHMX MOmyii library ta app - 6i0mioTeKy Ta J0JaTOK, IO ii
BUKOpUCTOBYe. KokeH 3 LMX MOIyaiB Mae Mif MOAYJl Uil KOXKHOI IIaTGOopMH, a TaKOX
MO/TYJIb 31 CIIUTBHUM KOJIOM. 3arajibHa CTPYKTYypa MPOEKTY MoJlaHa Ha puc. 1.

Project

| library

— commonMain
—— androidMain
— jvmMain

— iosMain

— windowsMain
L— build.gradle
— app
L commonMain
— androidMain
I jvmMain

— iosMain

— windowsMain

L build.gradle
— build.gradle

L settings.gradle
Puc. 1

KopeneBuit ¢aiin build.gradle wmictuts pemno3utopii 0i107TI0TEK Ta 3aJIEKHOCTI
IHCTpyMeHTIB Ta 0i0mioTek, a settings.gradle Ha3Bu MonymiB, i (aillii BUKOPHUCTOBYIOTh
CTapHIapTHI piieHHs npu ctBopenHi Gradle mpoekTis.

@aitnu build.gradle moayiniB core Ta run BukopuctoBytoTh 1uiarid Kotlin Multiplatform.
[Inarin n03BoJIsIE PO3AUIATH HAIAITYBAHHS Ta 3aJE€KHOCTI IS KOXHOI MiIaTopMu B
3amukaHHi(Closure) kotlin. BukopuctoBytoun 3amukanns kotlin {} notpi6bHo Bka3zaTu LUIbOBI
maaThopMu Ta HA3BU MOIYIIB, a TaKOX J0JATH 3ajexxHOCTi 010mioTek Kotlin Ta goBuibHI
noTpiOH1 BUpUCTOBYIOUM 3aMukaHHs kotlin.sourseSets.

3a 3amoBuyBaHHsAM Kotlin Multiplatform mae monyns ans cnulbHOro konay, a 'y
samukanHi kotlin.sourseSets Bkazana 3ajIe;KHICTh BiJ ocHOBHOI 0101i0Texku Kotlin:

[app,library]/build.gradle - Groove code
apply plugin: "org.jetbrains.kotlin.multiplatform"

kotlin {
sourceSets {
commonMain {
dependencies {
implementation kotlin ("stdlib-common™)

}
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[TouaTkoBe HanamryBaHHs ckpuntiB build.gradle nogatky Ta 616110TEKH BiIPI3HAETHCS
JUIIE 3aJeKHICTIO JoAaTka Bin Oi0miorexku, Tomy y ¢aini app/build.gradle moTpi6HO
BKa3yBaTH 3AJICKHICTH Bil O10TI0TEKH [Tl KOKHOT 1aThopmu:

dependencies {
implementation kotlin ("stdlib-common")
implementation project(":library")

JUis nofaHHA HACTYNHOI MiaaTopMu HEOOXIIHO [0JaTu MOTPIOHY Iuargopmy B
3amukadHi kotlin Ta BkazaTu 3ajeKHOCTI Bl OCHOBHHMX 010110TEK KOTIIIHA, IJIS TOrO ILI00
MaTu JOCTyNl A0 peani3alii OCHOBHUX (YHKIIM Ha KOHKpeTHIM miardopmi. Baxnuso
MIAMITUTHA Te, 0 OI0JIOTEKH A KOHKPETHOI MIarGopMu MOXYTh MAaTHU PI3HI peaii3auii,
Hanpuknan st mwiargopmu JVM BukopuctoBytoTh «Kotlin Standard Library», «Kotlin
Standard Library JDK 7» ab6o «Kotlin Standard Library JDK 8», ocranHi 3 HuX
BIIPI3HAIOTHCA JOJATKOBUMM (YHKIIIMU Ta 3MIHAMM JUIsl MIATPUMKHA Ta CYMICHOCTI 3
LU UIbOBUMH IIATHOpMaMHU.

Honamo mnatdopmy JVM Tta 3anexnicts Kotlin Standard Library JDK 8 no mpoekry:

[app,library]/build.gradle - Groove code
kotlin {

Jvm ()

sourceSets {
commonMain {
dependencies {
implementation kotlin("stdlib-common")
}
}
jvmMain {
dependencies {
implementation kotlin("stdlib-jdk8")
}

Jiia HanucanHs JVM npoekTiB 3a3BUuail BUKOPUCTOBYIOTHCS 3aJI€KHOCTI y BUIJISAIL
JAR apxiBiB, 110 MICTSTh CKOMITUTbOBAHI KJIACH, TOMY JJIS TOTO MO0 HAIla mporpama Micist
30IpKM Maja MOXJIMBICTH 3alycKaTuch 0Oe3 J0JaTKOBHX (hailiniB, MOTPIOHO HalalITyBaTH
Gradle nonaBatu 616110TeKH 0 apXiBy BUXiIHOT porpamu. Takox ais 3anycky JAR apxiBy
SIK TIporpaMu MOTPiOHO BKa3aTH roJOBHHUM Kiac. Bukonaemo 1i kpoku y daiini build.gradle
U1 TOJIaTKY:

app/build.gradle - Groove code
kotlin {
jvm ()

sourceSets {

configure (jvm()) {
jvmJar {
withJava ()
manifest {
attributes "Main-Class": "com.example.app.Main"
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}
from {
configurations.compileClasspath.collect {
it.isDirectory () ? it : zipTree(it)

}

HatuBHi mnatdhopMu MOKYTh KOMIILUTFOBATUCS MijA PI3HI apXITEKTYpH Ipolecopa, 110
BKa3yeTbCsl y Ha3Bl miaTtdopmu, Hanpukiaag mingwX64, mingwX86, i0sArm32, i0sArmo64,
10sX64. Jlns 3MIHM Ha3BU Ul PO3YMIHHS UM PO3MEKYBaHHs MOTPIOHO HANMKMCATH HOBY Ha3BY
B nyxkax. Jlomamo miardopmu i0S Ta MinGW 1o nipoekry:

[app,library]/build.gradle - Groove code
kotlin {

iosX64 ("ios")

jvm ()

mingwX64 ("windows")

sourceSets {
commonMain {
dependencies {
implementation kotlin ("stdlib-common")
}
}
iosMain {
dependencies {
implementation kotlin("stdlib")
}
}
JjvmMain {
dependencies {
implementation kotlin("stdlib-jdk8")
}
}
windowsMain {
dependencies {
implementation kotlin("stdlib")

}

[Iporpama ans Windows rotoBa a0 3amycky, B Toil 4ac ik pomatku i 10S MoxHa
KoMIuToBaTH Jimuie Ha ruargopmi MacOS ta 3a gonomororo cepenoBuiia XCode. [Ipore
MoxHa HamamrtyBaTd 10S mpoekt mnpum 30ipui 3anmyckatu Gradle 3amaudy. IlotpioHO
ckomnunoBat 10S ¢peliMBOpK Ta ckomitoBaTu Horo 1o 10S mpoekTy, Hicis 4oro BiH Oyne
BHUKOPHUCTOBYBAaTUCh y noaaTky. JlomaMo 3amady juist 11boro B KiHIi ¢ainy build.gradle mst
610110TEKU:

library/build.gradle - Groove code
task buildIOSFramework {
def buildType = project.findProperty ("kotlin.build.type") ?: "DEBUG"
def target = project.findProperty("kotlin.target™) ?: "ios"
def framework = kotlin.targets."Starget"
.binaries.getFramework (buildType)

99



ISSN 2076-5886 (Print) Cepis «Ilpuxnaona mamemamuxa. Ingpopmamuxay. Bunyck Ne 2.2019

dependsOn framework.linkTask

doLast {
def srcFile = framework.outputFile
def targetDir = getProperty("configuration.build.dir")
copy {

from srcFile.parent

into targetDir

include "app.framework/**"
include "app.framework.dSYM"

VY cepenoBumii XCode moTpiOHO CTBOPUTH HOBUM a00 BIAKPUTHU BXKE ICHYIOUHI IPOEKT,
nepeiitu g0 eramiB 30ipku(Build Phases), Ta crBoputu HOBHIl cKpinT, 110 Oyne 3amyckaTu
Gradle task:

Run Script - Command line code
# move to the xcode-frameworks folder
cd "S$SSRCROOT/../shared/build/xcode-frameworks"

# run the gradle task
./gradlew :library: buildIOSFramework -
PXCODE_CONFIGURATI ON=$ { CONFIGURATION}

Tenep noTpiOHO BIEBHUTHCS, MO LEeW eTanm 30IpKM BHUKOHYETHCS paHIINIE HIXK
KOMIUTIOIOThCA BUX1AHI (aitnmu mpoekty cepenosumia XCode, micias 40oro IT0AaTOK TOTOBUM
70 3aITyCKY.

[lepwr vk noxasaru miargopmy Android o miariny Kotlin Multiplatform, HeoOxinHo
MIIKITIOYATA Ta HAJTATYyBaTH Tiarial Android mist momatky Ta st 6i0mioreku. B manomy
BUIAJKY X HaJAUITYBaHHS BIIPI3HSAETHCS JIMILIE BIACYTHICTIO 1AEHTH(IKaTOpa AoJaTKa y
010mioreku. [lomamMo MINKIIOYEHHS Ta HaJAITyBaHHS IUIariHy Iepej HajJalllTyBaHHAM
wiariny Kotlin Multiplatform, Bka3zyroun noTpi6Hi Bepcii 6167110TeK Ta 10AATKY:

[app,library]/build.gradle - Groove code
apply plugin: "org.jetbrains.kotlin.multiplatform"
// Ina pnomaTky Ta 6i16sioTekyM BMKOPMCTOBYEMO Pi3H1 nmarihnm
// apply plugin: "com.android.application"
apply plugin: "com.android.library"

android {
compileSdkVersion 29

defaultConfig {
// Ina pmomaTky MNOTPiBHO BKasaTu imeHTudikarTop
// applicationId "com.example.app"
minSdkVersion 14
targetSdkVersion 29
versionCode 1
versionName "1.0"

}

kotlin {

}
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HNomaemo mnatdopmy Android mo mmariny Kotlin Multiplatform:

[app,library]/build.gradle - Groove code
kotlin {

android()

iosX64 ("ios")

Jjvm ()

mingwX64 ("windows")

sourceSets {
commonMain {
dependencies {
implementation kotlin("stdlib-common")
}
}
androidMain {
dependencies {
implementation kotlin("stdlib")
}
}
iosMain {
dependencies {
implementation kotlin("stdlib")
}
}
jvmMain {
dependencies {
implementation kotlin("stdlib-jdk8")
}
}
windowsMain {
dependencies {
implementation kotlin("stdlib")

}

[Inariam HamamrToBaHi Ta TOTOBI 10 30Ipku mpoekTa. s mepeBipKkud pe3ynbTaTy
HaIUIIEMO CIUTbHUN KO, 110 BUKOPHUCTOBYBATUME KO, IO 3HAXOJUTHUMETHCS B MOJYJSAX
mnatdopm. CriibHa YacTHHA 010110 TEKH:

library/src/commonMain/kotlin/CommonSample.kt - Kotlin code
expect object Platform {
val name: String

}

fun hellotext(): String = "Hello from $ {Platform.name}!"

[Inardopmo3sanexHa yacTuHa:

library/src/jvmMain/kotlin/ JVMSample.kt - Kotlin code
actual object Platform {
actual val name: String = "JVM"

/
library/src/androidMain/kotlin/AndroidSample.kt - Kotlin code

actual object Platform {
actual val name: String = "Android"
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/

library/src/iosMain/kotlin/IOSSample.kt - Kotlin code
actual object Platform {

actual val name: String = "iOS"
}

library/src/windowsMain/kotlin/WindowsSample.kt - Kotlin code
actual object Platform {

actual val name: String = "Windows"
/

VY HacTUbHUX IUIaT(opMax TOUKOIO BXOIY B Mporpamy € QyHkiis main(), B TOH yac ik
Ha MOOUIbHUX IIaTGOpMax CTBOPIOIOThCS cHelM(iuHi ekpaHu. [[1sl HbOro MU CTBOPHOEMO
noTpiOH1 pedl y 1iaThopMO3alIeKHUX MOIYJISIX MPOTpaMH. Y BHITAJIKY 3 HACTUIbHUMH
mwaTgopmMamMu 3aycK Ta BUKOPUCTAHHS KpOCIUIaTGOPMHOT 010J110TEKH BUTJISIIAE TAK:

app/src/windowsMain/kotlin/WindowsApp.kt - Kotlin code
object Main {

Sfun main() {
printin(hellotext())

/
/

Y norpidHOMY Micll, B JaHOMY BHHNaAKy Yy GyHKUII main, BUKIMKAETHCS
kpocratdopmua ¢yHkiia hellotext, sika, B 3a1€XHOCTI Bia maTGOpMu, TpaIioe 3 PI3HUMHU
o0’extamu Platform. B pe3ynbrari Bukinuky ¢yskuii hellotext orpumaeMo paaok 3 TeKCTOM,
YaCTHHA SKOTO BIAPI3HAETHCS HA KOXKHIN TIaTdopmi:

Output:

JVM: Hello from JVM!
Android: Hello from Android!
i0S: Hello from iOS!

Windows: Hello from Windows!

OTpuMaHO TPOEKT, IO JI03BOJIsIE OyayBaTH KpocrmiaaThopMHy 010J110TEKy Ta J0JATOK,
mo il BuKopucTtoBye. biOmioreka Ta J0JAaTOK MOXYTh MaTd CHUIBHY Ta OKpEMY,
m1aThOPMO3aJICKHY YaCTUHY KOTY.

BucnoBku. Mosa nporpamyBanusi Kotlin mae mnariau Kotlin Multiplatform ta Kotlin
Native, siKi J03BOJISIIOTh CTBOPUTH KPOCILIaTGOPMHUMN POEKT, MUCATH CHUTBHUN KOJ| 7Sl BCIX
wiatgopm Ta cnenudiuHuii st okpeMux. OTpuMaH1 JOJATKU 3allyCKalOThCs Ha MOMYISPHUX
mnatdopmax Andrroid, JVM, 10S, Windows, Toro.
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UZHVA Dmitry,
student, The Bohdan Khmelnytsky National University of Cherkasy
METHOD OF ORGANIZATION OF THE CROSS-PLATFORM PROJECT

Summary. Introduction. A large number of different platforms and operating systems require
the creation of new code creation techniques and technologies. Cross-platform solutions make it faster
and less expensive to get a ready-made product that is accessible to users with different targeting
machines, which is an important factor for applications and games.

There is a way to create and organize a cross-platform project to create programs for different
platforms using a common source code that uses the IntelliJ IDEA programming environment, Gradle
auto-build, and Kotlin programming language, as well as XCode to run on the iOS platform.

This method allows you to split the settings and dependencies for each platform or use common
ones for all, allowing you to write the most effective code for a specific platform and reuse as much as
possible.

The purpose of this paper is to define the method that allows you to create and organize a
project for writing cross-platform apps and libraries in Kotlin programming language, to explain how
tools and plugins works with cross-platform code and controlling it.

Results. We have a project that allows us to write cross-platform library and the application
that uses it. The library and application has a code that can be shared and separated between
platforms, architectures. Each compilation is accompanied by a default source set that stores sources
and dependencies specific to that compilation. A Kotlin source set is a collection of Kotlin sources,
along with their resources, dependencies, and language settings, which may take part in Kotlin
compilations. some platforms require specific setup, use, or launch, but this is all automated in the
process of setting up a project build.

We also have a simple code for an example of how to write cross-platform code, use a common
objects to access platform-specific code and try it.

Conclusion. The Kotlin programming language has Kotlin Multiplatform and Kotlin Native
plugins, which allow you to create a cross-platform project, write common code for all platforms, and
specific for individual ones. This programming language and tools also have a powerful programming
environment that supports building and debugging that combination of solutions.

Obtained applications are self-sufficient and can run on the most popular platforms like
Android, JVM, iOS, Windows, etc.

Keywords: cross-platform programming, kotiln, gradle.
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