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MoeanbHbIN cnywaTtens

° Ye UCrnosnb3yeT UM Xo4eT NCNoSb30oBaTh
KpyTble Java-ombnumoTekun

* Xo4eT nobornblie y3HaTb NPO UHTEPON C
HaTUBHbIM KOOOM

° /1 nOoCMOTpETL, YTO TaM B Java



[1TnaH (KpynHo)

* O 3aga4ve u pelleHnn

* Pasnun4yHble cnocobbl HTErpaumnm

* «bnuskaa» nHterpauymsa (B ogHOM npouecce)
* [letanu ee peanunsauuu

* Ewe 6onble Java nHtepona

* BbiBOAbI



LHuncknenmep

* CKBKoHTyp: 85% cTteka — .NET
* Noknaguvuk: 85% cTteka — Java

MOEXAJIN?



XML, APACHE FOP 1 OPYTUE MNMPUKITIOYEHWA OOTHETHNKA

O 3agaye n pelleHun



3agada




3agada




PelleHune

Apache FOP (Formatting Objects Processor)




Apache FOP

* Havano pa3paboTkyn — HEN3BECTHO
* [lepenaHa B ASF B 1999 roay

* Apache FOP 1.0 - 01.07.2011

* Apache FOP 1.1 -16.10.2012

* Apache FOP 2.0 — 02.06.2015

* Apache FOP 2.1 —15.01.2016

* Apache FOP 2.2 —10.04.2017




OT PAOVKAJIbHbIX K YNbTPA-PAOWUKATIbHBIM

Cnocobbl nHTEerpaumm
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Cnocobbl (pagukanbHbIE)

* [lepenucaTtb Bce Ha C#
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[TepenuncaTtb BCce Ha C;

=

e ~ 20 net uctopum
* 7900+ koMmmMUTOB
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Cnocobbl (pagukanbHbIE)

* [lepenuncartb BCce Ha C#

°* CKOHBepTUpOBaTb KOA KaKoOn-HUoyab
TYN30M1, a NOTOM APOCTHO AONUNNBATL
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KoHBepTauua koga Java -> C#

* Where can | find a Java to C# converter?
(StackOverflow, 2009)

A, Evenifthereis such atool, I'd highly recommend you to do the conversion by hand. Automatic
converters will often faithfully reproduce the code, but ignore idioms - because they'd be really, really
27 hard to get right.

v Furthermore, the differences between generics in .NET and Java could lead to some very different
decisions in the two codebases.

Really, you'll be better off doing it by hand.

share answered Jan 14 '09 at 13:54
ﬁ Jon Skeet
942k » 544 #6899

7736
20
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KoHBepTauua koga Java -> C#

* Convert Java to C# with a tool, or manually?
(StackOverflow, 2011)

4. !'would personally do it manually. You can reflect on where the Java design choices simply aren't
appropriate for NET, and end up with idiomatic C# code instead of code which looks very much like
24  c#with a Java accent.

It also means you're more likely to understand the code at the end :)

share answered Jan 21 '11 at 22:05

i

Q <

Jon Skeet
942k » 544 »6899

15



KoHBepTauus koga Java -> C;

=

Mbl ¢ Jon Skeet Bac npeaynpeaunu!
Sharpen (https://github.com/mono/sharpen)
Tonbko Java 7

[1Ba roga 6e3 KoOMMUTOB
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Cnocobbl (pagukanbHbIE)

° [lepenucatb BCce Ha C#

* CKOHBEPTUPOBATL KO KaKkOW-HMOyOb TYr30u, a
NOTOM APOCTHO AONUNNBATDL

° Acnonb3oBaTb KpOCC-KOMNMUNALUIO
oauTKoAaa
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Kpocc-komnunaums bamtkoaa

° IKVM.NET (https://www.ikvm.net/)

* Peanunzauua JVM noa .NET

* Peanunsauna ononuotekn knaccos Java B .NET
* TpaHcnaTtop banTtkoga (jar -> dll)

* |[KVM 8.1 — 26.08.2015
https://www.nuget.org/packages/IKVM/

* The End of IKVM.NET (21.04.2017)

18



Kpocc-komnunaums bamtkoaa

° YOayHblW ONbIT: KOHBEpTauua Java-knmeHTa
nnst ZooKeeper n o6éptkn Curator;
NCMNOSIb3YEeTCS B NpogakLleHe

°* HeypayHbin onbIT: KOHBepTauuda Apache FOP;
cTtano paboTtaTb B 2 pa3a MeaSieHHee,
BbIKNHYNU
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Kpocc-komnunaums bamtkoaa

* CKOHBEPTMPOBAHHLIN KOO «HEONMUCYEMO
ypoanue» n Tpebyet obsasareribHOro
obopavnBaHus

* TAHET XUPHble OUBNNOTEKN
°* He cmornu 3aeectu ILMerge
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Cnocobbl (pagukanbHbIE)

[lepenucartb Bce Ha C#

CKOHBepPTUPOBAaTb KO KakOn-HMOyab Tyr3ou, a

NOTOM SIPOCTHO AOMUNUBATDL
cnonb3oBaTtb Kpocc-koMmnunsymio bantkoaa

OTO BCE pa3oBble onepauunn!
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Java <-> NET

Tak cepsuchl xe!
TpancnopTt? dopmat?
HTTP REST + JSON, XML
Csou 3anmnuTs!
Protobuf

gRPC
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gRPC

* bnbnuoteka ons yoanéHHoro BbI3oBa
npouenyp

* MNMoonepxunsatorca: C/C++, Node.js, Python,
Ruby, Objective-C, PHP, C# n Java

* [NlepBbIn NyoOnunyHbIN penna — 26.02.2015
* gRPC 1.0.0 - 19.08.2016
* gRPC 1.3.2 -11.05.2017



gRPC naHyTpu

* Protobuf 3 — onncaHue TUNoB AaHHbIX U
cepuanmsauus

* HTTP/2 B KayecTBe TpaHcrnopTa
e KogoreHepauua nnarnHom anst Protobuf
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Java HTTP REST JSON
cepBUC

[

\_

C# KIIMEHT

\

J

JVM

( HTTP )
REST
JSON

\_ CepBuc
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Java gRPC cepBuc

[

\_

C# KIIMEHT

\

</

protobuf

N

-

\_

Java
cepBep

~N

.
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TecTnpoBaHue

* Intel Core i7-4710MQ, 2.5 Tu
* 121 b O3Y

* Windows 7 Professional x64

* Java 8 (1.8.0_112)

* NET4.5
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TecTnpoBaHue

°* 10000 XML-gokymeHTOB (~ 1.53 I'b)
* 1000 * 5 — Ha pa3orpeB
* 9000 — Ha 3amepsAeMbIN NPOroH

-Xmx512m -Xms512m -Xss1m -XX:-TieredCompilation
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JSON vs gRPC

CpepHee, mc | CtA. oTKN, MC OTHocUuTenbHoOe
BpeMﬂ

JSON
gRPC

9 29



JSON vs gRPC

CpepHee, mc | CtA. oTKN, MC OTHocUuTenbHoOe
BpeMs

JSON 169 980 2 037 233%
gRPC 73 065 2 367 100%
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3ABEPHUTE B OOVH NPOLIECC, NOXXANYUCTA

«bnnskaa» nHrerpaums
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MoTuBauus

* ITHppaCTpyKTYypHble orpaHn4yeHuns

* [lepcnekTnBa CHMKEHUA U3aepxKek Ha
nepenadvy gaHHbIX
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JVM BHyTpKn .NET-npoLecca

-~

.NET npouecc

protobuf

[

C# KIIMEHT
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.




Java Native Interface

* [logsunca B 1.1

* [1o3BonseT BbI3bIBATb HATUBHbIV KOO U3
Java (no4Ttn Plnvoke, TonbKo CTpaLUHbIn)

* Ho ato He Bce! EcTb Invocation AP

* [Mo3BongeT Bbi3blBaTb Java U3 HAaTUBHOIO
Koga
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Java Native Interface

JavaVM *jvm;

INIEnv *env;

JavaVMInitArgs args;

JavaVMOption* options = new JavaVMOption[1];

OcTopOXKHO!

C++

options[@].optionString = params;
args.nOptions = 1;

options;

args.options

args.version JNI _VERSION 1 6;

args.ignoreUnrecognized = 0;

int result =|INI_CreateJavaVM(&jvm, (void**)&env, &args);
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Java Native Interface

jclass programClass = env->FindClass("ru/kontur/Program");

jmethodID doSmthMethod = env->GetStaticMethodID(programClass, "doSmth",
"(ILjava/lang/String;)I");

jint intParam = ..;

jstring stringParam = ..;

jint result = env->CallStaticIntMethod(programClass, doSmthMethod, intParam,
stringParam);

package ru.kontur;

!
OCTOpOMHO' public class Program {

C++ public static int doSmth (int x, String str) {
return O;




-00epTKa Bokpyr JNI
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C;

H-obepTka Bokpyr JNI

Jav
Ini
uns

{

var
var
vanr
vanr

env.

aVmiWrapper vm;
Envilrapper env;
afe

IntPtr envP; IntPtr vmP; L
CreateJavaVm(&vmP, &envP, vmArgsP);
vm = new JavaVmWrapper(vmP);

env = new JniEnvWrapper(envP);

classPtr =|env.FindClass("ru/kontur/Program");

constructor = |env.GetMethodId(classPtr, "<init>", "()V");

/")

runMethod = env.GetMethodId(classPtr, "run", "(O)\
obj = |env.NewObject(classPtr, constructor, port);

CallObjectMethod(obj, runMethod);
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gRPC cHapyxu vs gRPC

{ NET npouecc H Stagg\?;one }

{.NET npouecc [ Java n




gRPC cHapyxu vs gRPC
BHYTPW

CpepHee, mc | CtA. oTKN, MC OTHocUuTenbHoOe
BpeMs

CHapyxwu 73 065 2 367 100%
BHyTpu

@ n



gRPC cHapyxu vs gRPC
BHYTPW

CpepHee, mc | CtA. oTKN, MC OTHocUuTenbHoOe
BpeMs

CHapyxwu 73 065 2 367 100%
BHyTpu 72 002 1 266 99%
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gRPC cHapyxu vs gRPC
BHYTPW




HEMHOIO OETANEW: KAK? UTO? U IFOE FPABNN NEXKAT?

[leTanun peannsauunn
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[1naH no peanusauun

* ImnopTt Java-buHapsa B .NET-npouecc
* Cospgaem JVM BHyTpu .NET-npouecca

* [lepBbin KOHTAKT ¢ JVM (1 nepBble
rpabnn)

° CrneQum 3a pykais CCblfnikamu
* [lpobyem B MHOronoTo4HOCTb
* U opyron Java-cneynpuiHbiv UHTEPON
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[1naH no peanusayuu

°* Amnopt Java-OuHapsa B .NET-npouecc
* Cosgaem JVM BHyTpU .NET-npouecca

* [lepBbIn KOHTAKT ¢ JVM (1 nepBble
rpabnu)

* CrieQum 3a pykaii4 CCblnikamu
* [1pobyem B MHOroOnoOTOYHOCTb
* I gpyron Java-cneynuyHbin MHTEpOn
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Plnvoke n nmnopt JVM.dII

[D11Import('kernel32.d11", EntryPoint = [LoadLibraryW|')]

private static extern IntPtr LoadLibrary(
[MarshalAs(UnmanagedType.LPWStr)] string name);

[D11Import('|lkernel32.d11", EntryPoint = [FreelLibrary")]
private static extern bool FreelLibrary(IntPtr hModule);

[D11Import('lkernel32.d11", EntryPoint = [GetProcessAddresd")]

private static extern IntPtr GetProcessAddress(

IntPtr hModule,
[MarshalAs(UnmanagedType.LPStr)] string name);

46



Uto Tam ¢ Linux? libdl.so!

[D1lImport([libdl.sof, EntryPoint = fdlopen]")]
private static extern IntPtr dlopen(
string name, int flags);

[D11Import('lLibdl.sof, EntryPoint = 1dlclosef)]

private static extern bool dlclose(IntPtr hModule);

[D11Import('[1ibdl.sof, EntryPoint = [dlsym])]
private static extern IntPtr dlsym(

IntPtr hModule,

string name);
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Uto Tam ¢ Linux? libdl.so!

public static bool IsUnix

{
get
{
int p = (int)Environment.0SVersion.Platform;
return|(p == 4) [| (p ==6) || (p == 128);
}
}

http://mono.wikia.com/wiki/Detecting the execution platform
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[1naH no peanusayuu

* Mmnopt Java-ouHapa B .NET-npouecc
°* Cozpaem JVM BHyTpU .NET-npouecca

* [lepBbIn KOHTAKT ¢ JVM (1 nepBble
rpabnu)

* CrieQum 3a pykaii4 CCblnikamu
* [1pobyem B MHOroOnoOTOYHOCTb
* I gpyron Java-cneynuyHbin MHTEpOn
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Marshal

e System.Runtime.InteropServices

* [lpepgocTaBnaeT metoabl Anga paboTtbl C
HeynpaBnaeMon NaMAaTb N KOQOM
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[1lpouenypa cosganmna JVM

unsafe delegate int CreateJavaVm{IntPtr* vm, IntPtr* env, IntPtr argflj

protected T GetDelegate<T>(string procName)
{

where T : class

return Marshal.GetDelegateForFunctionPointerk

GetProcAddress(D11Module, procName)

}

public unsafe void CreateJavaVm(IntPtr* wvm,

{

, typeof(T)) as T;

IntPtr* env, IntPtr args)

var result = GetDelegate<CreateJavaVm>("INI_CreateJavaVM")(

vm, env, args);
/* process */

51



C# un struct

[StructLayout (LayoutKind. Sequential) ]

public struct JniNativeInterface { struct JNINativelInterface ({
Jx L. %) /*o.. %/
private readonly IntPtr GetVersion; jint (JNICALL *GetVersion) (JNIEnv *env);
private readonly IntPtr DefineClass; jclass (JNICALL *DefineClass)

(INIEnv *env,
const char *name,
jobject loader,
const jbyte *buf,

jsize len);

private readonly IntPtr FindClass; jclass (JNICALL *FindClass)
(JNIEnv *env, const char *name);
Y /* .. %/
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C

|

F N struct

JniNativelInterface obj =

(IJniNativeInterface)Marshal.PtrToStructure(

structPtr
Typeof(JniNativelnterface));
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C# n union

[StructLayout (LayoutKind.Explicit) ]

public struct JValue

{

[
[
[
[
[
[
[
[
[

FieldOffset (
FieldOffset (
FieldOffset (
FieldOffset
FieldOffset
FieldOffset
FieldOffset
FieldOffset

0) ]
0)]
0) 1]
0) ]
0) ]
0)]
0) ]
0) ]
FieldOffset (0) ]

(
(
(
(
(
(

private
private
private
private
private
private
private
private

private

typedef union jvalue

bool booleanValue; jboolean z;
byte byteValue; Jbyte b;
char charValue; jchar c;
short shortValue; jshort s;
int integerValue; Jjint i;
long longValue; jlong j;
float floatValue; jfloat £;
double doubleValue; jdouble d;
IntPtr pointerVlaue; jobject 1;
} Jvalue;
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[1naH no peanusayuu

* ImnopTt Java-buHapsa B .NET-npouecc
* Cospgaem JVM BHyTpu .NET-npouecca
° [MlepBbIN KOHTAKT ¢ JVM

* Crieaum 3a pykamis CCblNnkamu

* [l[pobyemM B MHOrONOTOYHOCTb

* I opyron Java-cneunuiHbi¥ MHTEPON
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C#, Java 1 «HaTMBHbIE CTPOKNY

jclass (INICALL *FindClass) (INIEnv *env, const ame);

delegate IntPtr FindClass(
IntPtr env,

[MarshalAs(UnmanagedType JLPStr)] string name);

delegate IntPtr FindClass( Fncoding.UTF8.GetBytes (str) ;

IntPtr env,
[MarshalAs(UnmanagedType.|LPArray])] byte[] utf);

U+0073 JlatuHckas 6ykea «s» (0x73) ¢

U+0412 Kupunnuyeckas 6ykea «K» (0xDO 0x9A) v

U+0BF5 CuMBON roga Ha TaMunbckom «@iv» (0XEOQ OXAF 0xB5)
U+3@p1s Kutanckmn nepornnd «[2]» (OxFO 0xA6 0x88 0x98)
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HeynoBumbIin bar

jclass (INICALL *FindClass) (INIEnv *env, const char *name);

delegate IntPtr FindClass(
IntPtr env,
[MarshalAs(UnmanagedType.LPArray)]|byte[] utfl);

byte[] utf = Encoding.UTF8.GetBytes(str);
FindClass(env, utf);

HeT TepmuHansHoro cumeona «null» (0x00)! @ @

[Toyemy paboTtaeTt?

-

3HauuT, «HyneBon» 6ant ctout crnegom!
57



[1naH no peanusauun

* ImnopTt Java-buHapsa B .NET-npouecc
* Cospgaem JVM BHyTpu .NET-npouecca

* [lepBbin KOHTAKT ¢ JVM (1 nepBble
rpabnn)

° CneguM 3a pykami CCbhifIKaMu
* [pobyemM B MHOronoTOYHOCTb
* /I ppyron Java-cneynuyHbi MHTEPOM
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YKasaTtenu B HAaTUBHYIO NMaMATb

* Py4yHoe ynpaBneHue obbekTamu,
pasMeLlEeHHbIMU B HATUBHOW NaMATH

* ObopavmBaem B IDisposable-06EpTKK
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ObbekTbl N3 Java heap

* OOBbEKT cyLlecTBYET Ha CTOpPOHe Java

° B HaTUBHbIN KOO nepeaaeTcd no
«JIOKanbHOW» CCbIJ1Ke

* Kak Java GC y3Haert, 4To nopa cobupatb?
var |[wrappedMethodId| =

Env.GetMethodId(classPtr, "<init>", "(I)V"),
[* ... K/
Env.DeletelocalRef(wrappedMethodId.LocalRef)7
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[1naH no peanusauun

* ImnopTt Java-buHapsa B .NET-npouecc
* Cospgaem JVM BHyTpu .NET-npouecca

* [lepBbin KOHTAKT ¢ JVM (1 nepBble
rpabnn)

° CrneQum 3a pykais CCblfnikamu
° [lpobyemMm B MHOronoTo4YHOCTb
* /I ppyrov cneunauyHbIN MHTEpPON
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A 4YTO C MHOIONOTOYHOCTbLIO?

var env = Jvm.AttachCurrentThread();
/* process */
Jvm.DetachCurrentThread();

var globalRef = Env.NewGlobalRef(localRef);
/* process */
Env.DeleteGlobalRef(globalRef);

synchronized (obj) Env.MonitorEnter(obj);
/* synchronized block */ /* synchronized block */
} Env.MonitorExit(obj);
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[1naH no peanusauun

* ImnopTt Java-buHapsa B .NET-npouecc
* Cospgaem JVM BHyTpu .NET-npouecca

* [lepBbin KOHTAKT ¢ JVM (1 nepBble
rpabnn)

° CrneQum 3a pykais CCblfnikamu
* [lpobyem B MHOronoTo4HOCTb
° N ppyron Java-cneuynpunyHbIN UHTEPON



3aragka

° IxHeT B .NET
* OHu ecTb B Java (U MHOrmx becsr)

* [Nloagckaska: becsaT, NOTOMY YTO HE AA0T O
cebe 3a0bITb
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Exception

T SafeIniCall<T>(Func<T> func)

{ T result = func();
if (Env.ExceptionCheck())
{ var exception = Env.ExceptionOccurred()]
* i *
Env.ExceptionCleaP()J /
ieturn result;
}
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3aragka

°* B .NET oHu Obinn cpasy npocTbIMU, Kak
LeNnoYnCreHHble TUMbI

* B Java oHUu nogBunuck Tonbko B 1.5, HO
HW pa3y He NPOCTbIMU

* [Noackaska: g byay nepevncneHme



Enum

package ru.kontur. fop;
public enum TransformationType {
csv, |pos] sve;

}

Z

var enumClass =|env.FindClass("ru/kontur/fop/TransformationType")]

var fieldIdPDF =|env.GetStaticFieldID(enumClass, "PDF'|,

| Lru/kontur/fop/TransformationType; ")) ;
var PDF = env.GetStaticObjectField(enumClass, fieldIdPDF);
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3arpy3Kka Knaccos

¢ (:IEiE;E;F)Eﬁtr] java |-classpath| C:\fop\jars ru.kontur.fop.FopService

* ClasslLoader

URL[] jars =

new URL[] {new URL ("ffile: c:/fop/jars/fop.jar
URLClassLoader cl =|new URLClassLoader (jars)

Class<?> serviceClass =
cl.loadClass ("ru.kontur. fop.FopService") ;

-
~
——
~e
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3arpyska KnaccoB

public void InjectClass(string className, byte[] classBytes)
{ \
var loaderClass = new JavaClassloaderClass(env);
var loader =|loaderClass.GetSystemClasslLoader();
var loadedClass = env.DefineClass(
className,
loader,
classBytes,
classBytes.Length);
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[TpOMEXYTOYHbIE NTOIU

° 3anycTunun BUpTyaribHYyO0 MalmnHy Java
BHYTpM .NET npouecca

* PeannisoBanu obMeH gaHHbIMWU MexXay
nporpammamMmu Ha Java n Ha C#

° [lony4yunu rotoBbIW paboTarowmm NPOTOTUN
pelleHna 3agadm KoHBepTaumMm JOKYMEHTOB
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MoTtuBauuna? Ho a xe...
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EWE «BONEE BNN3KAA» MHTEMPALINA

[lepenayva gaHHbIX Yepe3 JNI
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[lepepada gaHHbIX Yepe3 JNI

* JNI: byte]]
* JNI: DirectByteBuffer
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INI: byte]]

using (jvar byteArray = Env.NewByteArray(bytes})

{
Env.CallObjectMethod(
obj, <<::::::::]
method,
new JValue() { PointerValue = byteArray.LocalRef };
}

public byte[] convert (byte[] data) {
/) ...
}
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JNI: DirectByteBuffer

fixed (byte* b = bytes)
{
var buffer =
Env.NewDirectByteBuffer((IntPtr)b, bytes.Length))j
Env.CallIntMethod(
obj, <
method,
new JValue() { PointerValue = buffer.LOcalRef });
}

public int convert (ByteBuffer buffer] {
byte[] data = new byte[buffer.capacity()];
buffer.get(data;q

// convert




Ewe TecTbl

CpepnHee, mc | CtA. oTKN, MC OTHOoCUTEenbHoOe
BpeMs

gRPC 73 065 2 367 100%
JNI array ? ? ?
JNI DBB ? ? ?
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Ewe TecTbl

CpepnHee, mc | CtA. oTKN, MC OTHOoCUTEenbHoOe
BpeMs

gRPC 73 065 2 367 100%
JNI array 56 550 677 77%
JNI DBB ? ? ?
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Ewe TecTbl

CpepnHee, mc | CtA. oTKN, MC OTHOoCUTEenbHoOe
BpeMs

gRPC 73 065 2 367 100%
JNI array 56 550 677 77%
JNI DBB 56 887 867 78%
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YTunmsaumsa namsaTu

Performance Counter: cbopka mycopa

'Gen| JSON gRPC byte[] | DirectByteBuffer
0 597 227 25 8

1 19 11 3 0
2 1 3 0 0
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HABJIKOOEHUA, TINAHBI, NTOI'U

BbiBOAbI
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[0e MOXeT npurogmnTbea?

e [leckton — BCE B 0AHOM rnpouecce (yaobHo)
* bonbwown memory traffic (bbicTpo)

° He Hy)XHa gononHuTenbHaa MHPpPacTpyKTypa
ansa pabotbl (MPOCTO M HAOEXKHO)
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UYTto ganbwe?

3arpyxartb Java-onbrnmortekn pasHbix Bepcum

[lpoaHanun3npoBaTb NoBeaeHne BUPTyarbHbIX
mawumH .NET n Java B ogHoMm nipoLiecce

[ToHATb, KyOa 9To 6oraTtcTBo eLe NPUMEHNTb
Coenatb C#-00epTky yoobHoum
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BbiBOAObI

° Bcerga ecTtb ansrepHaTuBbI

* «bnnskaa» nuterpauna .NET n JVM He onacHa
°* HOo TeEXHMKY DE€30MacHOCTN HUKTO HE OTMEHSS

° Kak 1 YTeHne OOoKyMeHTauum

83



nosmM HEYINHOBUMOI'O

HemHoro xapadaHa
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JloBUM HeynoBMMOro

delegate IntPtr FindClass(
IntPtr env,
[MarshalAs(UnmanagedType.LPArray)] byte[] utf);

byte[] utf = Encoding.UTF8.GetBytes(str);
FindClass(env, utf);

HeT TepmmnHansHoro cumsona «null» (0x00), Ho paboTtaeT!

3HauunT, «HyneBon» 6ant ctout crnegom!
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JloBUM HeynoBMMOro

* Tak zeroing xe! var obj = new object();
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JloBUM HeynoBMMOro
* Tak zeroing xe! byte[] bytes = /* ... */

* Tak BblpaBHMUBaHME Xe! | Segment | Size, bytes

Sync block 4 (x32), 8 (x64)
Type handle 4 (x32), 8 (x64)

Length 4
Array Length
values

Alignment 0-7
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JloBnM HeynoBMMOIO

* Tak zeroing xe! lock (obj) { /* ... */}
* Tak BbipaBHMBaHME Xe!
* Tak Sync block == 0 xe!

obj.GetHashCode();
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JloBUM HeyrnoBMMOro

* Tak zeroing xe!

° Tak BblpaBHMBaHME Xe!

* Tak Sync block == 0 xe!
* [1a pykamu B namMaATb 3anuuumn yxe!

g
fixed (byte *b = bytes) { %
*(b + bytes.length) = 97;

/* o0 */
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JloBUM HeynoBMMOro

‘ak zeroing xe!

'aK BblpaBHMBaHMe xe!

‘ak Sync block == 0 xe!

[la pykamn B namATb 3anumuimn yxe!

delegate IntPtr FindClass(
IntPtr env,

[MarshalAs(UnmanagedType.LPArray)] byte[] utf);
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JloBUM HeyrnoBMMOro

‘ak zeroing xe!
'aK BblpaBHMBaHMe xe!

‘ak Sync block == 0 xe!

[la pykamn B namATb 3anumuimn yxe!
dukc! dukc! dukc!

int count = Encoding.UTF8.GetBytesCount(str);
byte[] utf = new byte[count + 1];

Encoding .UTF8.GetBytes(str, 0, str.Length, utf, 0);
FindClass(env, utf);
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Cnacubo 3a BHMMaHue!

92



-

BOINPOCDbI?

% CKB KoHTyp Npuropun Kowenes

https://kontur.ru/ E2 @GregoryKoshelev
http://tech.skbkontur.ru/ kgn@skbkontur.ru
93




CcCbINK®

*  Apache FOP https://xmlgraphics.apache.org/fop/

*  Sharpen https://github.com/mono/sharpen

* |IKVM htips://www.ikvm.net/

*  Protobuf https://developers.google.com/protocol-buffers/

* gRPC http://www.grpc.io/

* JNI http://docs.oracle.com/javase/8/docs/technotes/quides/jni/spec/jniTOC.html

* Invocation API http://docs.oracle.com/javase/8/docs/technotes/quides/jni/spec/invocation.html
*  Mono PInvoke http://www.mono-project.com/docs/advanced/pinvoke/

* Interop Marshalling https://msdn.microsoft.com/ru-ru/library/eaw10et3(v=vs.110).aspx

e Marshal
https://msdn.microsoft.com/ru-ru/library/system.runtime.interopservices.marshal(v=vs.110).aspx
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