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saby Y

Apxutektypa MIT

¢ MobunbHoe NpunoXxXeHne COCTOUT U3 TPEX
CIOEB - KoHTponnep Ha C++, HaTuBHbIN crnoun Ul
N MOCTBbI.

¢ [nocbl: He HAaAo NUcaTb OAHY WU Ty Xe NOrnKy
Tpwxabl (I0S, Android n geckrton).
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UTto nepegaem?
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saby Y YcTpouncteso mocta nog Android

¢ [Ina mexbasbikoBbix Bbl3oBOB Mcnonb3yetca JNI (Java Native Interface)
¢ OyHKUMK c peannsaumen Ha ctopoHe Java/Kotlin Bei3biBatoTca Yepes bmnbnuoteky JNI

¢ OyHKUMK C peann3aumen Ha ctopoHe C++ 00bABNAKTCA B HAaTUBHOM Koae external



saby Y Yctponcteo mocTta nog i0OS

® C++ <==> ObjC++ <==> ObjC <==> Swift

¢ [NpeobpasosaHue Tunos mexagy ObjC n ObjC++ npoucxoanTt Yepes static_cast
bnarogaps Tomy, 4TO BCe Knacchl 6yayT yHacnegoBaHbl oT NSObject n y Hux
coBnajalT CUrHaTypbl METO40B — 3TO paboTaeT

¢ YacTb knaccoB MOXeET ocTaTbCs Ha ypoBHe ObjC 1 nmnoptnpoBaTbCs B CBUADT
aBTOMaTU4YECKU, HO 3TO MOXET NPUBOAUTL K AOMNOSTHUTENBHBLIM Npobremam,
Hanpumep ¢ nullable-nepevncrneHnamn.



saby Y

Obwune npobnembl MOCTOCTPOEHUS

¢ Hapo 3HaTb Bce A3bIKK

¢ MHoro boilerplate’a

¢ CROoXHbIN KOA, C Kyden MecT Ansa owmnbok
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CINIEXPORT jstring INICALL Java_ru_tensor_sbis_desktop_iauth_lservice_generated_AuthService_00024CppProxy_native_lauthByPhone(INIEnv* jniEnv, jobject /*this*/, jlong nativeRef, jstring j_phone)

}

DJIINNI_FUNCTION_PROLOGUE1(jniEnv, nativeRef);
auto scoped_ctx = sbis::lo
auto thread_registrator = ::djinni::ThreadInfoRegistrator( ::djinni::ThreadType::NATIVE );
std::optional< sbis::blcore::ThreadDataUse > data_use;

if( thread_registrator )

{

sbis::blcore::ThreadData thread_data;
data_use.emplace( thread_data.PrepareThreadIfNeeded( true ) );
}
auto const start_time = sbis::DateTime::Now();
LogMsg( sbis::logging::11DEBUG, L"[m][start] AuthService.AuthByPhone"_sv );
if( _raw_NativeAuthService ) {
auto& ref = ::djinni::objectRefFromHandleAddress<::sbis::desktop::iauth_service::AuthService>(nativeRef);
auto r = ref->AuthByPhone(::djinni::WString::toCpp( jniEnv, j_phone ));

LogMsg( sbis::logging::11DEBUG, L"[m][finish] AuthService.AuthByPhone"_sv, ( sbis::DateTime::Now() - start_time ).TotalMilliseconds(), L"ms"_sv );

return ::djinni::release(::djinni::WString::fromCpp( jniEnv, r ));
}
else {

const auto& ref = ::djinni::objectFromHandleAddress<::sbis::desktop::iauth_service::AuthService>(nativeRef);
auto r = ref->AuthByPhone(::djinni::WString::toCpp( jniEnv, j_phone ));
LogMsg( sbis
return ::djinni::release(::djinni::WString::fromCpp( jniEnv, r ));

}

catch (const ::sbis::desktop::iauth_service::LoginException& excepCpp)

{

}

const ::djinni::GlobalRef<jclass> clazz :djinni::jniFindClass("ru/tensor/sbis/desktop/iauth_service/generated/LoginException");
const jmethodID jconstructor = ::djinni::jniGetMethodID(clazz.get(), "<init>", "(ILjava/lang/String;Ljava/lang/String;)V");
auto excepJava = ::djinni::LocalRef<jobject>{jniEnv->NewObject(clazz.get(), jconstructor,

s:djinniz:get(::djinni::I32::fromCpp( jniEnv, excepCpp.ErrorCode() )),

s:djinni::get(::djinni::WString::fromCpp( jniEnv, excepCpp.ErrorMessage() )),
s:djinni::get(::djinni::WString::fromCpp( jniEnv, excepCpp.ErrorUserMessage() )))};

::djinni::jniExceptionCheck(jniEnv);
jniEnv->Throw(static_cast<jthrowable>(excepJava.get()));
return @ /* value doesn't matter */;

// TyT ewe kyya catch-en
INI_TRANSLATE_EXCEPTIONS_RETURN(jniEnv, @ /* value doesn't matter */)

Bcero oanH BbI30B Ye

ThreadContext: :SetScopedwWithMethodName ( sbis::GenerateUUIDRandomDevice(), L"[sbis-auth-service300:djinni][AuthService.AuthByPhone]" _sv, 1 );

:logging: :11DEBUG, L"[m][finish] AuthService.AuthByPhone"_sv, ( sbis::DateTime::Now() - start_time ).TotalMilliseconds(), L"ms"_sv );

pe3 JNI
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Obwme npobnemMbl MOCTOCTPOEHUS

¢ Hapo 3HaTb Bce A3bIKK

¢ MHoro boilerplate’a

¢ CROoXHbIN KOA, C Kyden MecT Ansa owmnbok

¢ [IpeobpasoBaHne TUMNOB MOXET BbITb
KpanHe He3aPEKTUBHO

¢ HeBO3MOXHO MCnosb3oBaTb MOCThbI B C++ KOpyTMHaX
Android:

¢ [Npobnema c 3arpy3komn knaccos B JNI B C++ notoke
iOS:

¢ Bonpoc noctasku swift-moaynen
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PyDjinni
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¢ Bbin HecTabuneH
¢ [MognepxmeaeT Tonbko ObjC 1 Java
¢ Tpebyet Scala-paspaboTynkos

¢ bbino peweHo nepenucatb Ha Python

Dropbox Djinni

11



saby Y Kog Ha PyDjinni

. . @package auth
¢ Jlérkmn B HannucaHun NcesaokKof, user_type = enum {
user;
¢ CoaepXX1T BCe OCHOBHbIE TUMbI admin;
}

¢ [logaepxuBaetT MOOYSbHOCTb
user = record {
¢ [eHepauma boilerplate koga He TONMbKO B MOCTax. id: uuid;

ABTOMaTUYECKM rEHEPUPYIOTCS OnepaTopsl name: string;

CpaBHeHus1, cepuanusaumm u aecepuanvaumm u T.A. } type: user_type;

bad_password_exc = exception

{
}

auth_service = interface +c {
auth_by_password( login: string, password: string ): user
throws bad_bassword_exc;
event on_login( user_id: uuid );

}

12
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Parser

AST

[lapcuHr ncesgokoaa

¢ [locTpoeHue aepesa TUNOB U3
rnceegokoaa

¢ [locTpoeH Ha ocHoBe PLY (Python Lex-Yacc)

¢ Ha aTtom artane He YYUTbIBAKOTCA CBA3U
TUNoB

13
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Parser

AST

Pa3pelueHne Tmnos

¢ PaboTtaet c yxKe nmerwnmcd gepesom
TNNoB

¢ Paspelwsaet 3aBUCUMOCTH

¢ [eHepupyeT OONONHUTENbHbIE TUMLI (LUABMOHBI,
cobbITUS)

¢ Vwet owndkun

14
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Android

Kotlin generator

-kt

Products

Jni generator
.hpp, .cpp

data models

»

serializers

db, json...

AST

ObjC generator

.h,.m

A 4

bridges

ObjCpp generator

.h, . mm

Swift generator

swift

interfaces

exceptions

Cpp generator
.hpp, .cpp

[eHepaums

. ¢ OTOenbHbIe MOAYNN NMOA, KaXKabIn

A3bIK

¢ Knaccbl gns reHepaunnm TnrnoB, KOTopble

MOTYT ObITb HYyXHbI B “coceqHNX” A3blkax

. ¢ TeHepupyeT nToroBble apTedakTbl —

MPOrpaMMHbIN KOf, JOKYMEHTALUIO B json
nT.A.

15
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Apxutektypa PyDjinni

Android Products
Kotlin generator E 5
—— ! :
Kt ; data models i
| | x |
Jni generator ; i ; :
10p; PP serializers
-------------------------------------- db, json...
Parser > AST OhiC genseator bridges
.h,.m ! E !
ObjCpp generator ;
.h, .mm interfaces
Swift generator : i :
swift
' exceptions ;
Cpp generator :
) :
‘hpp, .cpp B PP
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NHTepdenchl

¢ He cogepxaT gaHHbIX

¢ MoryT obnagatb peanusaumen Kak B
KOHTpOMsepe, Tak U B HATUBHOW YacTu

¢ He konupytoTtcs. Yepes MocT nepenaércs
yKasaTernb Ha NPOKCU-00BLEKT.

¢ [Ina nony4eHna ykasaTens
MCNONb3YTCA cTaTnyeckme pabpuyHble
mMeToabl, MM6O MeToabl-perncTpaTops.

# UHTepdenc c peanmsaumen B HAaTUBHOWN 4YacTu
auth_callback = interface +j +o {
on_login( user_id: uuid );

}

# UHTepdenc c peanmsaumuen B C++ 4acTu
auth_service = interface +c {

# PabpunyHbIM MeTOA ANS NONyYeHUs 3Ksemnnapa
Knacca

static instance(): auth_service;

# MeToa Ansa perncrpaumm HaTUBHOIo 06beKTa
KonnbGeka
register_callback( cb: auth_callback );

# MNMpoune meToabl
auth_by_password( login: string, password: string ): user
throws bad_bassword_exc;

17
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Mogenu n nepevncneHud

¢ [aHHbIe KOMNPYTCA Mexay A3blKaMu,
mMoaernn He NSMEHAKTCA CUHXPOHHO

¢ He paspeluaem nutepgencol pagu
MCMNONb30BaHUA B MEXIMPOLLECCHbIX
Bbl30Bax

@package auth
# MNMpocToe nepeyncneHuve
user_type = enum {
user;
admin;
}
# NepeuncneHune - bUTOoBas macka
contact_type = enum_flags {
mobile;
email;
vk;
}
# Mogenb AaHHbIX
user = record {
id: uuid;
name: string;
type: user_type;
available_contacts: contact_type;
contacts: map< contact_type, string >;

18
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file_properties = enum_flags {

ButoBble macku C++ ## BO BHELUHEM XPaHWUIULLE UM NOKarbHOM
is_external;
H# apxvB U HET
is_zip;
¢ YacTtbin npuknagHown cueHapum — ## KapTUHKa UNn HeT
MHO>XecTBO bool nonen B mogenu, 4to } IS_Image,

3amensifeT KOHBepTaLmIo.

¢ B C++ ncnonbayetcs COBCTBEHHbIN TUM, C

LierbIM YMCIIOM BHYTPY 1 enum o CH+:
cTeneHsM ABOWNKU Ansa ynobcTea FileProperties our_props;
MCMOMNb30BaHUS. // Bo6aeneHue ¢hnaza

our_props | = FilePropertiesFlags::IsZip;
our_props |= FilePropertiesFlags::Isimage;

// YOaneHue ¢pnaza

our_props &= ~FilePropertiesFlags::Isimage;
// [Npoeepka Hanu4us ¢hnaza

if( our_props & FilePropertiesFlags::IsZip ) { ... }
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ButoBble mackn Swift

¢ YacTbi npuknagHou cueHapumn —
MHOXecTBO bool nonen B mogenu, 4to
3amennsieT KoHBepTauuio.

¢ B ObjC reHepupyeTca enum
NS OPTIONS, koTopbin aBTOMaTU4YECKM
nmnoptupyetca B Swift kak Optionset

file_properties = enum_flags {
## BO BHELLUHEM XpaHUnuLLe nnu fiokanbHOM
is_external;
## apxvB UnNu Het
is_zip;
## KapTUHKa NN HeT
is_image;

Swift:

let opt: FileProperties

// Bcmaeka 3Ha4YeHus
opt.insert(.isZip)
opt.insert(.isilmage)

// YOaneHue ¢pnaza
opt.remove(.isZip)

// [lpoeepka ¢pnaza

if opt.contains(.isZip) { ... }

20
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butoBble macku Kotlin

¢ YacTtbin npuknagHown cueHapum —
MHOXecTBO bool nonen B mogenu, 4to
3ameansaeT KoHBepTaumio.

¢ B Kotlin npuwnock Hanucate cBon enum
CO 3Ha4YeHeM 1 0B6EPTKY Hag HUM

Kotlin:
interface EnumWithValue {

}

enum class FilePropertiesFlags: EnumWithValue

{

}

val value: Long

IS_EXTERNAL{ override val value = 1L },
IS_ZIP{ override val value = 2L },
IS_IMAGE{ override val value = 4L },

open class EnumFlags< T: EnumWithValue >( var rawValue: Long ) {

}

infix fun contains( flag: T ): Boolean
infix fun append( flag: T)
infix fun remove( flag: T)

21
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butoBble macku Kotlin

¢ YacTbi npuknagHou cueHapun —
MHOXecTBO bool nonen B mogenu, 4to
3amennsieT KoHBepTauuio.

¢ B Kotlin npuwnock Hanucatb cBon enum
CO 3Ha4YeHMeM 1 0BEpTKYy Hag HUM

Kotlin:

val our_props: FileProperties

// obaeneHue pnaza

our_props append FilePropertiesFlags.IS_ZIP
our_props append FilePropertiesFlags.IS_IMAGE
// YoaneHue ¢pnaza

our_props remove FilePropertiesFlags.IS_IMAGE
// lNpoeepka Hanu4us ¢hnaza

if( our_props contains FilePropertiesFlags.IS_ZIP ) { ...

22
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Variant

o ELLE 0auH YacTbIn cueHapuin — Moaenb C
B3auMMouCKNoYawmmm optional nonsamu

¢ B C++ ucnonbayetcs std::variant

¢ B Swift - enum co 3Ha4yeHnem

# KaTteropusi B MeHI0.

menu_folder = record { id: uuid; }

# britogo

menu_item = record { name: string; }

item_variant = variant< menu_folder, menu_item>

# MNo3nuns B MeHI0.
menu_list_item = record { value: item_variant; }

23
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Variant

o EWE oanH vacTbin cueHapuin — moaernb ¢
B3auMouCKnoyaowmmm optional nonsamu

¢ B C++ ucnonbayetcs std::variant
¢ B Swift - enum co 3HayeHnem

¢ B Kotlin - reHepupyembIn Knacc ¢
MeToZdamMu onpeneneHus Tuna u
NoNy4YeHns 3HaYyeHns

Kotlin:

// 3adaHue 3HayeHus variant'a

var item: MenulListltem

item.value.setValue( Menultem("nmsa 6ntoga") )

// [poeepka KOHKpemHo20 muna.
item.value.isMenulListltemFolder()

// PasHoueHHbIlU cnocob rnpoeepku.
item.value.isOfType( MenulistVariant.typeMenulListltemElement )

// lNony4yeHue 3Ha4yeHusi
when( item.value.getType() )
{
MenulistVariant.typeMenuFolder ->
item.value.getValue() as MenuFolder
MenulistVariant.typeMenultem ->
item.value.getValue() as Menultem

24
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NcknrouyeHunsa Android

¢ Ha Android nepegayva vcknodeHnn naet
Yyepes cTaHgapTHble MexaHn3ambl JNI

¢ EcTb npobnema npu nepenonHeHun
cTeka

#Co3naganm ABa UCKNOYEHUs
custom_djinni_exception = exception {}

other_custom_djinni_exception = exception {
custom_code: i32;
}
#Co3pagum nHtepdenc n NOMeTUM, YTO OH MOXeT
BbIOPOCUTbL 3TU UCKITHOYEHUS
our_iface = interface +c {
instance(): our_iface;
do_throw(): throws
custom_djinni_exception,
other_custom_djinni_exception;

25
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Beibpoc ncknoveHnn i0OS

¢ B ObjC HeT TMNn3mpoBaHHbIX
NCKNIOYEHUI, Mbl Nepeaaem
nHdopmaumto yepes NSError::domain

¢ Ha Swift reHepupyeTcs
006paboTymK, KOTOPbIN TUNU3NPYET
NCKNoYeHnst obpaTHo

public func "doThrow’() throws

{
var error : NSError? = nil
let result = self.objc.__doThrow(error: &error)
guard error == nil else

{

switch error.domain

{

case "djinni.package.customDjinniException":

throw CustomDjinniException(error: error)

case "djinni.package.customDjinniException":

throw CustomDjinniException(error: error)
default:
throw SbisException(error: error)
}
}

return result

}

26
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[MepexBat ncknodeHnn i0S

¢ Bce creHepupoBaHHbIE UCKITIOYEHUS
HacneaytTca oT CustomNSError B
cny4yae HeobxogmMmocTn paboTbl C HUMU
kak ¢ NSError

do {
try doThrow()
} catch is CustomDjinniException {
// Ham goctaTtoyHo NpoBepuTb TUM UCKITHOYEHUS
} catch let exc as OtherCustomDjinniException{
// Mbl MOXXEM NOSMYYNTb MOSe NCKIIOYEHNS N3 exc
let code = exc.custom_code
}
catch let exc as NSError {
// TlepexBaT NCKMOYEHUI N3 CTOPOHHUX BMbnnoTek

}

27
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HacnegoBaHue
# Pogputenbckumn knacc
. , . proud_parent = interface +c {
¢ “HevecTtHoe” HacnepoBaHue: B JOYEPHUM be_proud();
Knacc KOnmpyrTcd BCe MeTobl U MNMosA }
poaOnTESIbCKOIo
# [loyepHUM Knacc
¢ PeanbHOro HacrnegoBaHus B humble_child = interface +c: proud_parent {
CreHepupoBaHHOM KOl HET, KpoMe be_humble();

NCKJTHOYEHUN. }
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LLIaGnoHbI

¢ Peanusauunsa wabnoHa c nomoLbio
HacrnegoBaHUS

¢ BoamoxkHa void-cneymanusauusa
LWabNoHHbIX METOA0B, B TAKOM Cliyvae
void-napameTp ygansieTcs u3 curHatypbl
MeToaa

# Pe3ynbTaTt BbIOOPKM cnUco4YHOro mertopaa list
list_result< T > =record {
# Cnucok moaenewn nonyveHHbIX No punsTpy
result: list< T >;
# NpunsHak Toro, 4yto B 6ase ecTb eLwé Moaeny No AaHHOMY

duneTpy
have_more: bool;

}

# UHTepdenc ncTtouyHnkKa gaHHbIX

data_source<T, F > = interface +c {
# @brief Boibopka 3anucen no punstpy f 6€3 3anpoca B obnako
refresh(f: F): list_result< T >;

}

# Peanunsauuna uHtepdenca c peanbHbIMU TUNIAMU MOGENU U
¢dunbTpa
our_data_source = interface +c: data_source< model, filter >

{

} 29
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KawwunposaHne JVM

¢ 3 C++ NOTOKOB HEBO3MOXHO Mony4nTb ak3emnndap JVM ¢ Hawmmm knaccamm, nodToMy Mbl
KaLLIMpyeM 3K3eMnsisap npu nHmguanmsauum n3 MobunbHOro koga.

¢ B mocTtax nog Android npu nepBomM co3gaHum Npokcn-obvekta B C++ Mbl K3LLMPYEM B HEM Bce
AaHHble 0 COOTBETCTBYHOLLEM Knacce n metogax us JVM

30
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KawmnpoBaHue ykasareneu

¢ Yxasarterb Ha UHTepenc ogHoro a3blka MOXET YAEepPXMBATbCA B APYroM A3blKe, AN 3TOro
00BbEKTbI MOCTOB XPaHAT CUSTbHbIE YKasaTenu Ha “HacToAwmnn® obbekT

¢ OpguvH peanbHbIi 06bEKT — OANH MOCT. 3a 3TO OTBEYaET K3l C napown crnabbix ykasaTenen.

C++ ObjC JNI
CwunbHbIN yKkasaTenb std::unique_ptr __strong NSObject jobject

Cnabbin ykasarernb std::weak_ptr __weak NSObject java.lang.ref. WeakReference

31
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MoOCTbI U KOPYTUHDI

¢ KopyTtuHusaums C++ noToKoB NO3BOMSIET NOBbICUTbL 3PHEKTUBHOCTL PabOThl NPUNOXEHMSI.
¢ [NogmeHa cTeka nNpMBoAUT K 6eae B HAaTUBHbIX BbI30Bax
¢ JNI npoBepsieT nepenornHeHne cTeka OTHOCUTENbHO NOTOKa U yOnBaeT NpunoxeHue

¢ B ObjC @autoreleasepool ncnonbsyet thread-local xpaHunuwe, npu
KOPYTUHU3aLUuMK notoka gaHHble B thread-local xpaHunuwe nepenyTtbiBaoTCA U
9TO NMPUBOAMT K NaEHUIo

¢ PelleHune: BbIHOCMM MOCT B OTAENbHbIN MOTOK U CUHXPOHHO OXMAAEM €ro UCMOSTHEHUS B
BbI3biBatoLwwem C++ koae
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¢ [Mpamon mocTt B Swift
¢ Moctbl B NodeJS
¢ YecTHOE HacnegoBaHue

¢ YecTHble WwabnoHsbl

HanpaeneHua pasButugd

33
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Cnacmnbo 3a BHUMaHue

\ [meb NrymHos, TeH3op
\ % BEA. MPOrpaMmMmUCT MOBUITbHON NnaTopmbl



