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CepBepbl OOHOKIAaCCHUKOB

» Bcero >3000 cepBepos

— Web, Business logic, Download, Storage,
Remote Service...

— Bce NO HanmncaHo Ha Java

* BbICOKOHarpy»xeHHbIN cepBep
— 20 TbIC. 0OAHOBPEMEHHbIX NOAKMHYEHNN

— 30 TbIC. 3anNpoCOB B CEKyHOY
— Tpadwmk oo 1 Gb/s

g OHOK/TAaCCHUKM



Remote Service

* KOMMOHEHTHI nopTalia Kak oTaeljibHblE CEPBUCHI

— Cucrema coobuieHuin, rpadp apyx6, nounck, neHta u ap.

* BHYTPEHHAS KOMMYHUKaALMA MEXOY CEPBUCAMMU

-

<

~

Business logic

server

long[] friendlds = getConnections (userld)
" Graph cluster

4
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List<User> friends = getUsers (friendlds) ( User service
cluster




RPC cueHapun

Read Request

|

Deserialize arguments

{

Invoke method

v

4 N\
Serialize result

\ V4

4 ¢ N\
Send response

\ S
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byte[] request = connection.read(...);

request > Method method, Object[] args

Object result = method.invoke(args);

result - byte[] response

connection.write(response);



jJava.net I/O (Sockets)

* [loTok Ha Kaxgoe coeanHeHune
* Makcumym 10 TbIC. NOTOKOB

(o)
X

InputStream in = socket.getInputStream() ;
OutputStream out = socket.getOutputStream() ;

while (true) {
int bytesRead = in.read(...); // blocking call
if (bytesRead > 0) {
byte[] response = processRequest(...);
out.write (response) ; // blocking call

OHOK/TAaCCHUKM



NIO (SocketChannels)

+ Selector, Hebnoknpytowune read / write
Direct ByteBuffers

while (true) {
if (selector.select() > 0) { // blocking call
Iterator<SelectionKey> iterator =
selector.selectedKeys () .iterator () ;
while (iterator.hasNext()) {
SelectionKey key = iterator.next();
if (key.isReadable()) {
doRead (key) ;
} else if (key.isWritable()) {
doWrite (key) ;
}

iterator.remove () ;

}
g OHOK/TAaCCHUKM



NIO frameworks

* Apache MINA
— http://mina.apache.org

Netty
— https://netty.io

OcHoBaHbl Ha NIO
CobbiTnHO-ynpasnsaemas (event-driven) mogens

g 0,JHOK/TACCHUKMU 6
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Socket I/O — Netty

 [1ntocsl
+ CokpaulieHune 4ucna notokos (4000 — 200)

* MuHnycel
— KOHCTpyupoBaHue 3anpoca rno 4yacTtsam
— Brninaume Ha GC
— CHuxeHune npounssoauTensHocTn Ha 20%

g OHOK/TAaCCHUKM



Blocking socket selector (BLOS)

- Covetaet npeunmyllectBa Selector + Blocking I/O
* BoamoxxHo B OS, HO HE nogaepKnBaeTcs B Java

Linux epoll
Solaris /dev/poll
BSD kqueue

Windows /O completion ports

- Peanuayetca nocpengctsom JNI
— [1pocTble Java-obepTKkn Hag CUCTEMHbBIMU BbI30BaAMMU

g OHOK/TAaCCHUKM 8



Java Socket — Native

* Java.net.Socket
Ls> java.net.Socketimpl impl
L> java.io.FileDescriptor fd
Ls int fd

Object getField (Object holder, Class cls, String name) {
Field £ = cls.getDeclaredField (name) ;
f.setAccessible(true) ;
return f.get (holder);

g O4HOKJTAaCCHUKM 9



ApxutekTtypa BLOS cepBepa

- 1 acceptor thread

* N selector threads (06bi4HO N = kon-Bo CPU)
* [IMHamMun4ecknun nyn NOTOKOB-UCMOSTHUTENEN

*  3anpoc UCNOSTHAETCA HeNPepbIBHO 40 KOHLA

Acceptor thread

Selector 1

Selector 2

4 —b[ read IdeserializeI invoke I serialize ] send ]
—h[ read IdeserializeI invoke I serialize I send J

Worker thread pool

-

~

g 0JHOKTACCHUKM
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[Tpobnembl paboTbl C CETLIO B Java

* Java.net.Socket

— Finalizers => GC impact
(0bbekThbl Socketimpl He cobupatotesa go Full GC)

— Het nogaep>xkun Direct Buffers

* NIO He cnacaert
— He cpabatbiBatoT I/O timeouts
— BoamoxHa yTeuka HaTUMBHOM NaMATH

g OHOK/TAaCCHUKM

11



PelleHune

* W cHoBa JNI
— Her finalize(), HET yTEUYKM NamMATH
— Bpemsa GC go 10 pa3 meHbLue
— HeobxoanMoCTb 3aKpbiBaTb COKETbI BPYYHYIO

* B Tomcat ncnonb3yerca NoOXoXxun noaxoq

— APR (Apache Portable Runtime)
http://tomcat.apache.org/tomcat-7.0-doc/apr.html

g 0,JHOK/TACCHUKMU
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Remote Service

- RPC cueHapuu

Read Request
, v :
| Deserialize arguments y
¥
Invoke method
v
Serialize result
'\
Send response

* OPPEKTUBHOCTb cepmanmaaunm —
KN4 K nponssogutensHoctn RPC

— 3aTpadyMBaeMoOEe Ha cepuanunsaumnto Bpems
— Pa3mep nepegaBaemMbliX N0 CETU JAHHbIX

g OHOK/TAaCCHUKM



Cepuanunsauus

« Bullt-in Java Serialization
— Cnuwkom meaneHHas
— bonbwon 06beM nosiyvyaemblX JaHHbIX

+ JBoss Serialization
— He noggepknBaeTt pasHble BEPCUN KIlacCoB

» Py4dHasa cepnanusauusa — Externalizable
— He BapuaHT (TbiCA4M Knaccos!)

g OHOK/TAaCCHUKM
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TpeboBaHuaA Kk cepnanmsaymm

* bbicTpagd

» KomnakTHas

» ObpabaTtbiBaeT NPOCTbIE N3MEHEHMUS
BHYTPW Knacca
— NobasneHne nong
— YnaneHue nons

— NameHeHne nopsgka noneu
— M3meHeHne tnna nons (int — long)

g OHOK/TAaCCHUKM

15



ApxXuTekTypa cepuanunsauum (1/2)

* Tunbl cepnanm3aTopos
— BcTpoeHHble (MPUMUTUBHBbIE TUNbI, 00EPTKN, MacCuBbI)
— Collection n Map
— Cepuanusaumsa npon3BOosibHbIX KITacCcoB MO NOMSiM
— Camocepuanusyemble Knacchbl (readObject / writeObject)

- Kaxgomy cepumannsyemomy Knaccy
conocTtaBnseTcs YHUKanbHbi 64-0UTHbIN ID —
Xell OT UMeH, TUNOB N NopsaKa noneun

g OHOK/TAaCCHUKM 16



ApXUTEKTypa cepuanunsauum (2/2)

« 3anucb obbekTa:
1. Serializer serializer = Repository.getByClass(obj.getClass());
2. outputStream.writeLong(serializer.uid);
3. serializer.write(obj, outputStream);

* YTteHune obObekTa:
1. long uid = inputStream.readLong();
2. Serializer serializer = Repository.getByld(uid);
v" may throw SerializerNotFoundException
3. Object obj = serializer.read(inputStream);

g OHOK/TAaCCHUKM
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TpygHOCTU peanusayumn

* YTeHune n 3anuchb private nonen 4yxxmx ooObeKToB

« Co3gaHune 3K3eMMIapoB Knacca

g O4HOK/TACCHUKU 18



TpygHOCTU peanusayumn

* YTeHune n 3anunck private rnosien 4yxxmx oobeKkToB
— Reflection (megneHHoO!)
— sun.misc.Unsafe

» Co3pgaHue aK3eMnapoB Kracca
— sun.misc.Unsafe.allocatelnstance()
— ReflectionFactory.newConstructorForSerialization()
— OunHamunyeckas reHepauusi bantkoaa

g OHOK/TAaCCHUKM 19



Unsafe

import sun.misc.Unsafe;

private static Unsafe getUnsafe () throws Exception {
Field £ = Unsafe.class.getDeclaredField (" theUnsafe") ;

f.setAccessible (true) ;
return (Unsafe) f.get(null);

// Instantiate class X without calling X's constructor

// As simple as malloc()
Object x = unsafe.allocateInstance (X.class);

// Read private field f of object x

long offset = unsafe.objectFieldOffset (f) ;
Object result = unsafe.getObject(x, offset);

g OHOK/TAaCCHUKM

20



[eHepauna banTtkoga

1. TocTtponTtb Mmaccus byte[] c buHapHbIM
npeacTaBreHUeEM Kracca

2. Bbi3Batb ClassLoader.defineClass()
v ClassLoader gomxeH bbITb yHacnenosaH

- ASM framework (http://asm.ow2.0rg)

— [locTpouTb NpeacTaBneHme Kracca ¢ NoMoLLbHO
org.objectweb.asm.ClassWriter

— [1peobpasoBaTtb ero B maccus byte[]:
ClassWriter.toByteArray()

g 0,JHOK/TACCHUKMU
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A Kak e private nonsa?

» JVM npwu 3arpy3ke HOBOro knacca sepudpunuympyet
bantkon

» Ecnu knacc yHacnegoBaH oOT
sun.reflect.MagicAccessorimpl,
BepudukaTtop He byaeT NpoBepATb Nnpasa
goctyna gna bantkoaos getfield n putfield

» Reflection BHyTpu ncnonb3yet MagicAccessorimpl

,0( O[IHOKNACCHUKM 22



[TponsBoguTensHoOCTL (1/2)

» Konun4yectBo notokos: 4000 — 200
+ CpepgHee Bpems 3anpoca: -20%

Average request time

5,000,000 —
4,500,000 —
4,000,000 —
3,500,000
3,000,000 <
2,500,000+
2,000,000+
1,500,000
1,000,000

500,000+

0L

g OHOK/TAaCCHUKM
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[lpon3BoanTENBLHOCTL (2/2)

* GC overhead: -30%
« CeteBoun Tpaduk: -50%
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Cnacunoo!

* [1lpnmepsl
— https://github.com/odnoklassniki/rmi-samples.qit

* KOHTaKThbI
— andrey.pangin@odnoklassniki.ru
— www.odnoklassniki.ru/ap

* B OgHoknaccHukax
— http://v.ok.ru

g 0,JHOK/TACCHUKMU
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