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O uém norosBopum

* Vicnonb3oBaHume Java B .NET-npoekTe
* .NET v Java
* C++, HATUBHbIN KOA U NPOYMNE <KNLLKN>



[1naH (KpynHO)

* 3agaun

* PagunkanbHble cnocobbl pelueHmns

* MHTterpauwna: AKT I (MnkpocepBucChl)

* NHterpaumsa: Akt II (Java Inside)

* NHterpauusa: AkT III (Deep Integration)




Auncknenmep

* CKB KoHtyp: 85% cteka — .NET
* loknapunk: 85% creka — Java



3anaumn



3agada Ne1

MHoro XML

OueHb MHOro XML

1 BCe 310 Hago koHBepTUpoBaTtb B PDF
PeweHune: Apache FOP (XSL-FO + XML -> PDF)



Apache FOP

* Hauyano pa3paboTkm — HEN3BECTHO
* [lepepaHa B ASF B 1999 roay
* Apache FOP 1.0 - 01.07.2011
nache FOP 1.1 - 16.10.2012
nache FOP 2.0 - 02.06.2015
pache FOP 2.1 —15.01.2016
pache FOP 2.2 —10.04.2017

> > > >




3agada N2

Muoro 2ol

OuyeHb MHoro JI1

N BCE 3TO Hafo pa3dbupatb / NpPoOBEPATH
PeweHne: Bouncy Castle



Bouncy Castle

| Bepcwa | Mepsbiiipens || Aryanuhbii

Java 1.60 xx.05.2000 09.01.2018 02.07.2018
C# 1.8.3 13.10.2003 28.12.2015 11.08.2018



3agaya N293

* NHTerpauua c Anbda-b6aHkom
* Java SDK
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PaankanbHble CNOCObbl peLleHns
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PaavkanbHblie cnocobbil

* BblyunTb Java n nucatb BCé Ha Heu

BbIV4H ViHE JAVA
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PaavkanbHblie cnocobbil

* BblyunTb Java 1 nncaTb BCE Ha Heu
* NMepenucatb Bc€ Ha C#
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PaavkanbHblie cnocobbil

* BblyunTb Java 1 nncaTb BCE Ha Heu

* [lepenuncartb Bcé Ha C#

° CKOHBEpPTUPOBaTb KOA4 KaKon-HUbyab
TYN30WU, a NOTOM APOCTHO AONUANBATb
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KoHBepTauusa koga Java -> C#

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

A Evenifthereis such a tool, 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.

4 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 = G89%9
77136
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KoHBepTauusa 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.

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

V share answered Jan 2111 at 22:05
ﬁ Jon Skeet
1 | 942k # 544 #6200
7736
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PaavkanbHblie cnocobbil

* BblyunTb Java 1 nncaTb BCE Ha Heu
* [lepenuncartb Bcé Ha C#

* CKOHBepPTUpPOBaTb KOZA Kakou-H1byaAb Tyn30M, a
NOTOM APOCTHO AONWUANBATD

° Acnoanb3oBaTb KPOCC-KOMNUAALUIO
6anTkopa
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Kpocc-komnumnauma bantkoaa

IKVM.NET (https://www.ikvm.net/)
Peannzauunsa JVM noa .NET

Peannzauma 6bmubnnotekn knaccos Java B .NET
TpaHchatop banTtkoga (jar -> dll)

IKVM 8.1 — 26.08.2015
https:.//www.nuget.org/packages/IKVM/

The End of IKVM.NET (21.04.2017)
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https://www.ikvm.net/
https://www.ikvm.net/
https://www.nuget.org/packages/IKVM/
https://www.nuget.org/packages/IKVM/
https://www.nuget.org/packages/IKVM/

Kpocc-komnumnauma bantkoaa

* YaauHbIN OMNbIT: KOHBEPTALWMA Java-KaneHTa gns

ZooKeeper n o6éptkm Curator; ncnonbsyercs B
npojakueHe

* HeypauHbin onbIT: KOHBepTauma Apache FOP;
CTano pabotatb B pasbl MegNeHHee, BbIKUHYAN
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PaavkanbHblie cnocobbil

* [lepenuncartb Bcé Ha C#

* CKOHBepPTUpPOBaTb KOZA Kakou-H1byaAb Tyn30M, a
NOTOM APOCTHO AONWUANBATD

* Vlcnonb3oBaTb Kpocc-KoMnumaaumto bantkoaa

JTO BCE pa3oBble onepaunm!
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PaavkanbHbie cnocobbil

... He paborTatoT
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IHTerpauma: AkT |
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Java <-> NET

* MwnkpocepBuchl Xe!
* TpaHcnopt? ®opmar?
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MoaenbHbIV NpUMep

byaem cumtatb XaLWK

[pnmep:
SHA-512, { (byte) 'a'}
"1F40FC92DA241694750979EE6CF582F2D5D7D28E18

335DEOSABC54D0560EO0F5302860C652BF08D560252A
AS5E74210546F369FBBBCE8C12CFC7957B2652FE9A75

"

24



MoaenbHbIV NpUMep

public static String compute({String algorithm, byte[] bytes) {
try {
MessageDigest md = MessageDigest.getInstance (algorithm);
md.update (bytes) ;
returnlgytesToHex(md.digest())
catch (NoSuchAlgorithmException e) {
throw new RuntimekException (e);

e
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TecTupoBaHue

* Intel Core i7-4710MQ, 2.5 Tu
e 12 b O3Y

* Windows 7 Professional x64

* Java 8 (1.8.0_162)

* NET4.6.1
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TecTupoBaHue

-Xms4G
-Xmx4G
-XX:+UseG1GC
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MHCTpYMEeHTbI Ana 6eHUYMapKoB

* JMH 1.20
* BenchmarkDotNet 0.10.13
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Pe3ynbraTthl 6eHUMapka

* Anropntm SHA-512
* [lepemeHHasa ganHa maccmea 6anTos
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Pe3ynbraTthl 6eHUMapka

* Anroputm SHA-512
* [lepemeHHada ganHa maccmea 6anTos

——m 50 000 500 000

plain java + 1 MKC 240 + 1 mKc 2 400 £+ 20 MKC
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Java HTTP REST JSON cepBunc

HttpClient r ~N
.1 C HTTP )
DataContractJsonSerializer REST
VM JSON
cepBuC
\ J y

Q
r \ 5 ﬁ
C# KNIEHT

Spring Boot 2.0.0.RELEASE

31
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Pe3ynbraTthl 6eHUMapka

* Anroputm SHA-512
* [lepemeHHada ganHa maccmea 6anTos

——m 50 000 500 000

plain java + 1 MKC 240 + 1 mKc 2 400 £+ 20 MKC
JSON ? ? ?




Pe3ynbraTthl 6eHUMapka

* Anropntm SHA-512
* [lepemeHHasa ganHa maccmea 6anTos

——m 50 000 500 000

plain java + 1 MKC 240 + 1 mKc 2 400 £+ 20 MKC

JSON 1 620 + 30 MKC 10 270 + 40 MKC 93 800 + 500 MKC
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gRPC

* bnbanorteka ana yaanéHHoOro Bbi3oBa nNpoueayp

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

° [MepBbin Ny6anUHbIN pean3 — 26.02.2015
* gRPC 1.0.0 — 19.08.2016

gRPC 1.10.0 - 01.03.2018

gRPC 1.15.0 - 12.09.2018



gRPC n3nyTpu

* Protobuf 3 — onucaHwe TMNOB AaHHbIX U
cepunanusayms

* HTTP/2 B kauecTBe TpaHcnopTa
* KogoreHnepaumusa naarnHom ana Protobuf
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Java gRPC cepBuc

-

\_

C# KJINEHT

~N

</

protobuf

]

\_

Java
cepBep

.
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Pe3ynbraTthl 6eHUMapka

* Anropntm SHA-512
* [lepemeHHasa ganHa maccmea 6anTos

——m 50 000 500 000

plain java + 1 MKC 240 + 1 mKc 2 400 £+ 20 MKC
gRPC ? ? ?
JSON 1 620 £ 30 MKC 10 270 + 40 MKcC 93 800 * 500 MKC

(2] 37



Pe3ynbraTthl 6eHUMapka

* Anropntm SHA-512
* [lepemeHHasa ganHa maccmea 6anTos

——m 50 000 500 000

plain java 1 MKC 1 mKkc 2 400 £+ 20 MKC
gRPC 207 £ 3 MKC 612 £+ 2 MKC 5 300 + 500 MmMKC
JSON 1 620 £ 30 MKC 10 270 + 40 MKcC 93 800 + 500 mKcC

e 38



Jlor 6eHumapka

1 4,2
2 4,2 <
10 4,2 <
11 8,9
12 4,3 <
13 6,5
14 6,5

15 4,5



Memory Traffic (gc.log)

* [1lay3bl o1 6 40 8 Mmc (Young Gen)
* Allocation rate ~ 200 Mb/c
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Performance Counters (C#)

°* Heap nogenéH Ha Tpyn nokoaeHus: 0, 1 n 2
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Performance Counters (C#)

°* Heap nogenéH Ha Tpyn nokoaeHus: 0, 1 n 2
* Cyetuymkm GC Nno NnokKoneHnam:

--m
Gen 0 2 583

Genl 2 5 88
Gen 2 %) (%] 88

°* Gen 0 n Gen 1 — Background GC
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HTerpauma: Akt Il



JVM BHyTpK .NET-npouecca

-~

NET npouecc

protobuf

-

C# KJINEHT

\

~N

A/

-

\_

Java
cepBep

~N

J




MoTtuBaum4

* IHPpacTpyKTypHbIe OrpaHNYEHMNS

* [lepcnekTnBa CHUXXEHUA N34EPXKEK Ha
nepegauvy AaHHbIX
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Java Native Interface

°* [Nogasuncas1l.l

* [To3BOASAET BbI3biBaTb HATUBHbIN KOA W3
Java

* Ho 310 He Bcé! Ectb Invocation API

* [lo3soadaet ynpaeaatb JVM 13 HaTUBHOIO
KoZAa
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Java Native Interface

JavaVM *jvm;

INIEnv *env;

args.options

args.version

args.nOptions

JavaVMInitArgs args;
JavaVMOption* options = new JavaVMOption[1];

options[@].optionString = params;

=1;

options;

INI_VERSION_1 6;

args.ignoreUnrecognized = 0;

OcCTOpO>XHO!
C++

int result =

INI CreateJavaVM(&jvm,

(void**)&env, &args);

47



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;

|
OCTOpOXHO’ public class Program ({

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




JNI

C#-o06€epTKa BOKpYr
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gRPC cHapyxu vs gRPC BHYTpW®

[ NET npouecc HStandalone JavaJ

—

[.NET npoLiecc [ Java H

(2



gRPC cHapyxu vs gRPC BHYTpW®

Pe3ynbTat Harpy3o4yHOro Tecra
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gRPC cHapyxu vs gRPC BHYTpW®

Pe3ynbTat Harpy3o4yHOro Tecra

_ CpepHee, mc | C1a. oTtkn, mc | OTHOCUTENIbHOE BpeMA

CHapyxu 73 065 2 367 100%
BHyTpu 72 002 1266 99%
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gRPC cHapyxu vs gRPC BHYTpW®




[1lhaH no peannsaumm

* imnopTt Java-6buHapsa B .NET-npouecc
* Co3apaem JVM BHyTpu .NET-npouecca
* [NNogHnmaem gRPC-cepBuc
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[1lhaH no peannsaumm

°* Mmnoprt Java-6uHapa B .NET-npouecc
* Co3paem JVM BHyTpu .NET-npouecca
* [logHnmaem gRPC-cepBuc
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MmnopTt JVM.II

C:\Program Files\Java\jrel.8.0 xxx\bin\server\jvm.dll

PInvoke — BbI30B HeynpaBasaeMoro Kkoaa
(DLL) 3 ynpaBasaemoun cpegbl CLR
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[1lhaH no peannsaumm

* imnopTt Java-6buHapsa B .NET-npouecc
°* Cozpaem JVM BHyTpu .NET-npouecca
* [NogHnmaem gRPC-cepBuc

57



[lpoueaypa co3panHuna JVM

public unsafe void CreateJavaVm|

IntPtr* vm, IntPtr* env, IntPtr args

{

/* .00 %/ f
}
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[1lhaH no peannsaumm

* imnopTt Java-6buHapsa B .NET-npouecc
* Co3apaem JVM BHyTpu .NET-npouecca
°* MoaHnumaem gRPC-cepBuUcC
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C#-06épTtka Bokpyr JNI

JavaVmWrapper vm;

JniEnvirapper env;

unsafe

{

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

env = new JniEnvWrapper(envP);

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

var constructor =ienv.GetMethodId(ciassReF, "<init>", "()V");

var runMethod = env.GetMethodId(classRef, "run", "(O)V");
var obj = |env.NewObject(classRef, constructor, port);
env.CallObjectMethod(obj, runMethod);




3arpysKa KjaccoB

¢ CIaSSpath java |-classpath| C:\fop\jars ru.kontur.fop.FopService

* ClassLoader

URL[] jars =

new URL[] {new URL ("[file:///c:/fop/jars/fop.jar|') };
URLClassLoader cl =|new URLClassLoader (jars)}
Class<?> serviceClass =
cl.loadClass ("ru.kontur. fop.FopService") ;

61



3arpysKa KjaccoB

public void InjectClass(string className, byte[] classBytes)
{ |
var loaderClass = new JavaClassloaderClass(env);
var loader =|loaderClass.GetSystemClassLoader();
var loadedClass = env.DefineClass(
className,
loader,
classBytes,
classBytes.Length);
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[TpoMeXyTOUHble UTOTK

° 3anyctuav BUPTYyasbHYO MaLLMHY Java BHYTpU
NET npouecca

* PeannsoBann o6MeH gaHHbIMU MeXAY
nporpammamMmu Ha Java n Ha C#

° [Monyumnu rotoBbin paboTarowmy NPOTOTUN
pelleHmns 3a4a4mM KOHBEPTALMN JOKYMEHTOB
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MoTtunBauuna? Ho g xe...

ArbpactpykTypHble-ofpatiadeHiag

HeperekruBa-cHbkeHraM3AepKekHa
REPEAAHY AdHHbiX
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HTerpauma: Akt I
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DYHAAMEHTaJIbHbIE TUMbI
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OyHAaMeHTaNbHbIE TUNDI

Java NET
double double
float float

long long

int int

short short
char char

byte sbyte, byte

boolean bool



OyHAaMeHTaNbHbIE TUMDbI

Java

double
float
long

int
short
char
byte
boolean

NET

double
float

long

int

short

char
sbyte, byte
bool

JNI

jdouble
jfloat
jlong
Jint
Jshort
jchar
jbyte
Jjboolean



JNI-Tnbl 1 Native-tunbl

#if defined( WIN32)
typedef int jint;
typedef  int64 jlong;

#else
typedef int jint;

#if defined( LP64)
typedef long jlong;
#else
typedef long long jlong;
#endif
#endif
typedef signed char jbyte;

hypedef

unsigned char

jboolean;

typedef
typedef
typedef
typedef

unsigned short jchar;

short
float
doable

jshort;
jfloat;
jdouble;
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OyHaaMeHTaNbHbIE TUMDbI

* He Hy>HO (noka) 6ecrnokonTbca 3a
Endianness

° Tunbl cOBMaaatoT
(3a ncknroyeHmem bool/boolean)

* MapwanauHr n3 unsigned int8 gnaa bool
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YKazatenum B HaTUBHYKO NaMATb

* PyyHoe ynpaBsieHne obbekTamy,
pPa3MeLLEHHbIMY B HaTUBHOW NaMATK

° icnonb3yem using-610ku
(aHanor try-with-resources)

71



Ob6bekTbl 13 Java heap

* ObBbeKT cyLecTByeT Ha CTOPOHe Java
° B HaTMBHbIN KOA NepeaaéTca no

«JIOKaJbHOW» CCblaKe

* Kak Java GC y3HaeT, 4to nopa cobunpatb?

var [wrappedMethodId|=

Env.GetMethodId(classPtr, "<init>", "(I)V");

/* ..o */

Env.DeletelLocalRef(wrappedMethodId.Ptr);

(——
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A YTO C MHOITOMOTOYHOCTbHO?

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

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

synchronized (obj) { Env.MonitorEnter(obj);
/* synchronized block */ /* synchronized block */
} Env.MonitorExit(obj);
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CTpokun

* Ctpoka — MmaccmB UTF-16 char B .NET u
Java (po Java 9)

* Native-ctpoka — maccms UTF-8 char
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C#, Java 1 «HaTUBHble CTPOKU»

jclass (INICALL *FindClass) (JINIEnv *env, const|char *hame);

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

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

NaTtuHckasa bykeBa «s» (0x73)
Kupunnuueckas 6yksa «K» (0xDQ_0x9A) v
CumBors roga Ha TaMUITbCKOM «@)» (OXEO OxAF 0xB5) ¥

Kutanckun nepornmnd «Z&» (0xFO 0xA6 0x88 0x98)
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C#, Java 1 «HaTUBHble CTPOKU»

Coner vt uicode

ox73 U+0073
K ©xDe @x9A U+041A
@MY  OxE® OxAF OxBS U+0BFS5

Zx OxXFO OxA6 Ox88 ©x98 U+26218
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C#, Java 1 «HaTUBHble CTPOKU»

m

ox73 U+0073
K ©xDe @x9A U+041A 2
@MY  oxE® OxAF OxBS U+0BF5 3
% OXFO OxA6 Ox88 OX98 U+26218 6

Modified UTF-8
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Heynosumbin 6ar

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

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

HeT TepmuHansHoro cumeona «null» (0x00)!

Moyemy pabotaer? @ @

3HauuT, «HyneBon» 6ant ctout cnegom!
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JloBM HeynoBMMOTro

* Tak zeroing e! var obj = new object();
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JloBM HeynoBMMOTro

* Tak zeroing xe! byte[] bytes = /* ...

* Tak BbipaBHMBaHue xe!

*/
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JloBM HeynoBMMOTro
* Tak zeroing xe! byte[] bytes = /* ... */

" 1K BbIpaBHuMBaHMe Xe: m

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

Array values Length

Alignment 0-7
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JloBM HeynoBMMOTro

* Tak zeroing e! lock (ob3) § /* ... */ }

* Tak BbipaBHMBaHue xe!
obj.GetHashCode();

* Tak Sync block == 0 xe!
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JloBM HeynoBMMOTro

* Tak zeroing xe!

* Tak BbipaBHMBaHue xe!
* Tak Sync block == 0 xe!
* ®Oukc! Pnkc! dukc!

int count = Encoding.UTF8.GetByteCount(str);

byte[] utf = new byte[count + 1];
Encoding.UTF8.GetBytes(str, 0, str.Length, utf, 0);
FindClass(env, utf);
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UUID vs GUID

"6eS5bded46-c043-11e8-a355-529269fb1459"

Guid guidl = Guid.Parse("6e5bde46-c043-11e8-a355-529269fb1459");
Guid guid2 = new Guid(new byte[] {

Ox6e, Ox5b, Oxde, 0x46,

Oxco, 0x43,

Ox11l, Oxe8,

Oxa3, Ox55,

Ox52, 0x92, 0x69, Oxfb, Ox14, 0x59 });

Guid guid3 = Guid.Parse("46de5b6e-43c0-e811-a355-529269fb1459");
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UUID vs GUID

"6eS5bded46-c043-11e8-a355-529269fb1459"

Guid guidl
Guid guid2

Guid.Parse("6e5bde46-c043-11e8-a355-529269fb1459");
new Guid(new byte[] {
Ox6e, Ox5b, Oxde, 0x46,
Oxco, 0x43,
O—O Ox11l, Oxe8,

- Oxa3, Ox55,
{ \ Ox52, 0x92, Ox69, Oxfb, ©x14, 0x59 });

Guid guid3 = Guid.Parse("46de5b6e-43c0-e811-a355-529269fb1459");
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UUID vs GUID

46de5b6el¥43c0{e8111a355-529269fb1459|"
int short short byte[8]

Little Endian HaHOCKUT OTBETHbLIV yaap



Exception

Env

Env

Env

Env

.ExceptionCheck()
.ExceptionDescribe()
.ExceptionOccured()

.ExceptionClear()

87



Exception

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

Env.ExceptionClear
var result = func();
return result;

¥

void SafelniCallVoid(Action func)
{

Env.ExceptionClear();
func();
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Exception

bool TryCatchException(out LocalRef exb

{
if (Env.ExceptionCheck()
{
ex = new LocalRef(Env.ExceptionOccurred());
Env.ExceptionClear();
return true;
}

ex = null;
return false;
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Enum

package ru.kontur.fop;
public enum TransformationType {
CSV, |PDF} SVG;

}

var enumClass =|env.FindClass("ru/kontur/fop/TransformationType");
var fieldIdPDF =|env.GetStaticFieldID(enumClass, "PDF"L

"Lru/kontur/fop/TransformationType;"'
var PDF = env.GetStaticObjectField(enumClass, fleldIdPDF),
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bytel]

using (

{

var byteArray = Env.NewByteArray(bytes))

Env.CallObjectMethod(

ob3, @
method,

new JValue() { PointerValue = byteArray.Ptr };

public byte[] convert (byte[] data) {
S/

}
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Pe3ynbraTthl 6eHUMapka

* Anropntm SHA-512
* [lepemeHHasa ganHa maccmea 6anTos

——m 50 000 500 000

plain java + 1 MKC 240 + 1 mKc 2 400 £+ 20 MKC
J4net proxy ? ? ?
gRPC 207 + 3 MKC 612 £+ 2 MKC 5 300 + 500 MmMKcC
JSON 1 620 + 30 MKC 10 270 * 40 MKC 93 800 + 500 mKcC

@ 02



Pe3ynbraTthl 6eHUMapka

* Anropntm SHA-512
* [lepemeHHasa ganHa maccmea 6anTos

——m 50 000 500 000

plain java 1 MKC 1 mKkc 2 400 £+ 20 MKC
J4net proxy 32 £+ 1 MKcC 266 + 1 MKcC 2 600 + 23 MKC
gRPC 207 + 3 MKC 612 £+ 2 MKC 5 300 + 500 MmMKcC

JSON 1 620 + 30 MKC 10 270 + 40 MKcC 93 800 + 500 MKC
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DirectByteBuffer

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

public int convert {ByteBuffer buffer) ({

byte[] data = new byte[buffer.capacity()];
buffer.get (data);

convert
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DirectByteBuffer

public static String compute (String algorithm, byte[] bytes) {
try {

MessageDigest md = MessageDigest.getInstance(algo ) ;

md.update (bytes) ;

return pDytesToHex (md.digest());

} catch (NoSuchAlgorithmException e) {
throw new RuntimekException (e);
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DirectByteBuffer

public static String compute (String algorithm, ByteBuffer buff) {
try {

MessageDigest md = MessageDigest.getInstance(algo ) ;

md.update (buff);

return pDytesToHex (md.digest());

} catch (NoSuchAlgorithmException e) {
throw new RuntimekException (e);
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DirectByteBuffer (6eHumapk)
| byte[l |  DirectByteBuffer

5 000 32 + 1 MKC 31 + 1 MKC
50 000 266 + 1 MKC 250 + 4 MKcC
500 000 2 600 + 23 MKC 2 420 + 10 MKC

O'n
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DirectByteBuffer (noaa-tecr)
| bytell | DirectByteBuffer

5 000 2 2
50 000 3 2
500 000 22 2

* KonnyecTteo BbizoBoB GC B Java
GC pause (Bcero): 56 Mc vs 9 Mc
Allocation rate;: 200 Mb/c vs 2,5 MbB/c
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DetachCurrentThread

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

[Benchmark]
public void AttachDetach()

{

var env = Jvm.AttachCurrentThread();
Jvm.DetachCurrentThread();

63 + 1 MKC
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[Ae MOXeT NpUroaAnTbCA?

* [leckTon — BCE B 04HOM npouecce (yaqobHO)
* bonbwon memory traffic (bbiCTPO)

* He Hy>XHa AOMNOAHUTENbHAA NHDPACTPYKTYpa
ana pabotbl (NPOCTO U HAZEXKHO)
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j4net

https://github.com/j4net/

OcTtopoXHO!
[MpotoTtunn!
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https://github.com/j4net/
https://github.com/j4net/

Cnacmbo 3a BHUMaHue!
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-

BOIMNPOCDHI?

% CKB KoHTYyp Fpuropun Kowenes

https://kontur.ru/ F] @GregoryKoshelev
https://t.me/java_ural Meetup kgn@skbkontur.ru
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https://t.me/java_ural_Meetup

CcCbINIKU

*  [pumepsbl Ha Github: https://github.com/gnkoshelev (ASAP)

j4net: https://github.com/j4net (npototun, J4Net.Core ncnonb3osanca B nprumMepax)

gRPC http://www.grpc.io/

JNI http://docs.oracle.com/javase/8/docs/technotes/guides/ini/spec/iniTOC.html

* Invocation API http://docs.oracle.com/javase/8/docs/technotes/guides/jni/spec/invocation.html
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