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B cepoue [13eHa — pekoMmeHaaTeNnbHaA cucTema
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ApPXUTEKTYpAa

XpaHM OOKYMEHTbI TaM Xe, rae n paH>Xupyem
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Bbi30Bbl nepen MHppacTpyKTypou

40+ r6

OAHHbIX HA OOWH noa YMHO>XEHUI BEKTOPOB B CEKYHAOY
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PeuenT paH>X1poBaHUA

1 float[] user = {1f, 0f, 0.28f, ..... }

2 float[] item = {0.3f, 1f, 0.121f, .u... }

3 Project Panama,

4 float feature i = dotProduct(user, item) JEP-424: Foreign Function & Memory API
D

6 float score(user,item) = matrixnet(float[] features)

/

8 - float dotProduct(float[] a, float[] b) {

9 float sum = 0; SIMD, AVX

10 for (int i = 0; 1 < a.length; i++) {

11 sum += al[il * b[il; JEP-448: \Vector API
12 }
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13 return sum; =
L
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B off-heap npouie

floatxk wuser
floatxkx item
float feature

=~ W N =

Ox434234
Ox434234
Eigen_JNI.dotProduct();

score = matrixnet(floatx)
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4+ -XX:UseCompressedOops He paboTatoT
+ MepnneHHbin GC
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Off-heap konnekuymm
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He TONbKO BEKTOpa

1 Map<Long, Ctrs> ctrs;
2 record Ctrs (long clicks, long shows) {}
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java.util.HashMap

1 Map<Long, Ctrs> ctrs = new HashMap ()

Node | . - HashMap.Node ' 32byte
4 byte + Kkey e » Lon¢ 24byte
+ V value - > Citrs
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+ Node next
92 byte N3 H1X 24 byte nonesHbIX *+Int hash
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OffheapOpenHashMap

entry entry entry

off-heap

key hash value

- N3 H1X 24 byte nonesHbIX -
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OffheapOpenHashMap

V get (K key) {
long addr = findPosition(key);
V result = valueMemManager.get(addr);

=~ W N =

OffheapOpenHashMap.get(key) —> annokauuA
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OffheapOpenHashMap

+ ManeHbkunit heap —> npouwe GC
4 [lnoTHO nakyem gaHHble 6€3 overhead Ha 3arosioBku
+ bonblwmne konnekuunn (bonblue 2 ro)

4+ JlokanbHOCTb OaHHbIX

e Mycopum npun obpalleHnn




Implementation ru.odnoklassniki:one-nio:1.7.1°

github.com/odnoklassniki/one-nio


https://github.com/odnoklassniki/one-nio

CBou Benocunenbl

4 float[] xpaHnm ¢ BbipaBHMBAHUEM
4+ JlenmBana pecepuanmnsauma Map<Long, Map<Long, ...>>

+ Konnekuun npummTBOB
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Konnekumm npMnNTUBOB

LongLongHashMap

public long get(long key) {}

Ur &5 W NN =

public void put(long key, long value) {}

;
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Konnekumm npMnNTUBOB

id JOKYMEHTA —) Id aBTOpa
id OOKYMeHTa —) CcTaTyc moaepauun
id OOKYMeHTa —)  CMUNCOK MOXOXXUX
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TexHonorma cHanwoToB

+ bBecnnaTHO 3arpy>kaem Ha Hogax
4+ MoMeHTanbHbI pecTapT C roOpPAYMM KEeLLOM

4+ 40+ ro Ha 2 TbiC HOL 3a 15 MUHYT...
nnn oObiCTpee, ynnpaemMmca TO/IbKO B CETb
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Kak paborartb ¢ off-heap
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[1obbiBaem off-neap

long addr = Unsafe.allocateMemory(size)
ByteBuffer buffer = ByteBuffer.allocateDirect(..)
MappedByteBuffer javammaped = file.getChannel().map(..)

MMapBuffer buf = new MMapBuffer(file, ..)
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[l1oobbiBaem Unsafe

1 public static final sun.misc.Unsafe UNSAFE = initializeUnsafe();
2

3. private static sun.misc.Unsafe initializeUnsafe() {

4 try {

5 Field field = sun.misc.Unsafe.class.getDeclaredField("theUnsafe");
6 field.setAccessible(true);

7 return (sun.misc.Unsafe) field.get(null);

8 } catch (NoSuchFieldException | IllegalAccessException e) {
9 throw new Error(e);

10 }

11 }

;
L
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Unsafe

long addr = UNSAFE.allocateMemory(size);
UNSAFE.setMemory(addr, size, (byte) 0);
UNSAFE. copyMemory(..) ;
UNSAFE.getLong(addr);
UNSAFE.putByte(addr);

UNSAFE. freeMemory(addr) ;
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DirectByteBuffer

int size = .,

ByteBuffer buffer = ByteBuffer.allocateDirect(size);
byte a = buffer.get(index);

long b = buffer.getLong(index);
buffer.putLong(index, value);

Ul & W N =
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MappedByteBuffer

RandomAccessFile file new RandomAccessFile("file","rw");

MappedByteBuffer javammaped =
file.getChannel().map(FileChannel.MapMode.READ WRITE, 0, f.length());

S U &6 W IN -

javammaped. force();

;
L




DirectByteBuffer
MappedByteBuffer

. [ToounwaroTca GC
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XX:MaxDirectMemory

-XX:MaxDirectMemorySize
-XX:MaxRAM

Exception in thread "main" java.lang.OutOfMemoryError: Cannot reserve 200000000 bytes of direct buffer memory
at java.base/java.nio.Bits.reserveMemory(Bits.java:178)

at java.base/java.nio.DirectByteBuffer.<init>(DirectByteBuffer.java:121)

at java.base/java.nio.ByteBuffer.allocateDirect(ByteBuffer.java:332)

at Main.main(Main.java:42)
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XX:MaxDirectMemory

-XX:MaxRam -XX:MaxDirectMemory Tonbko gnA DirectByteBuffer
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XX:MaxDirectMemory

-XX:MaxDirectMemorySize=1m
-XX:MaxRAM=100m

long size = 1000 _000_000L;
long addr = unsafe.allocateMemory(size);
RandomAccessFile f = new RandomAccessFile(“my_200mb_file","rw");

MappedByteBuffer javammaped =
f.getChannel().map(FileChannel.MapMode.READ_WRITE, 0, f.length());

;
L
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com.indeed:util-mmap

implementation ‘com.indeed:util-mmap:1.0.52-3042601"°

MMapBuffer buf = new MMapBuffer(file, FileChannel.MapMode.READ_ONLY

buf.mlock(@, bufferLength);
long addr = buf.memory().getAddress()

orn & W N =

;
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com.indeed:util-mmap




Troubleshooting

1 java.lang.OutOfMemoryError: null
2 at com.indeed.util.mmap.NativeMemoryUtils.mlock(NativeMemoryUtils.java:58)
: at com.indeed.util.mmap.MMapBuffer.mlock(MMapBuffer.java:186) ~[util-mmap-1
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Troubleshooting

CtaBum Kanbl Ha Java
setcap cap_ipc_lock=epi $JAVA_BINARY

[Tonyyaem oWUOKY

java: error while loading shared libraries: libjli.so: cannot
open shared object file: No such file or directory

Pewmaem

echo "$JAVA_HOME/lib" > /etc/ld.so.conf.d/java.conf
ldconfig

unix.stackexchange.com/a/616511
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Troubleshooting

Yto npenatb B k8s?

k8s ncnonbayeT rlimit ¢ HOAbI, HA KOTOPOWU 3anyLUeH
KOHTENHEP, N 3TO HE KOHUTrypupyeTcAa O/1A KOHTENHEPOB

unix.stackexchange.com/a/616511
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OH Bam He Exception

A fatal error has been detected by the Java Runtime Environment:
SIGSEGV (0xb) at pc=0x0000000102ac9260, pid=20968, tid=8707

JRE version: Open]DK Runtime Environment Corretto-17.0.6.10.1 (17.0.6+10) (build 17.0.6+10-LTS)
Java VM: OpenlDK 64-Bit Server VM Corretto-17.0.6.10.1 (17.0.6+10-LTS, mixed mode, sharing, tiered,
Problematic frame:

V [libjvm.dylib+0x9d5260] Unsafe_PutLong(JNIEnv_x, _jobjectx, _jobjectx, long, long)+0x118

No core dump will be written. Core dumps have been disabled. To enable core dumping, try "ulimit -c

If you would like to submit a bug report, please visit:
https://github.com/corretto/corretto-17/1ssues/
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-XX:ErrorFile=/var/log/my_app/java_error9%p.log




Try-with-resources

1 public class MyOffheapObject

, implements Closeable {

3

4 private final long addr;

»

6 public MyOffheapObject() {

7 this.addr = UNSAFE.allocateMemory(size);

8 +

9

10 @Override

11 public void close() {

12 UnsafeUtils.UNSAFE. freeMemory(addr);

13 }

14 }

15 - public static void main(String[] args) {

16 try (var obj = new MyOffheapObject()) { T
17 //do some stuff E&
18 } 4

19 }




Try-with-resources — He ny4yLlnn BapuaHT, eCclin...

4 O61beKTbl B rnNodasibHOM KOHTEKCTE
4+ XOTuM cnpATaTb 3a MHTepdenc

4 JleHb Npo 3TO NOMHUTb

|






JDK9 Cleaner

1 - public class MyOffheapObject implements AutoCloseable {

, private final static Cleaner cleaner = Cleaner.create();

3

4 private final long addr; 18 - private static class Deallocator implements Runnable {
5 private final Cleaner.Cleanable cleanable; 19 final long addr;

q 20

7 public MyOffheapObject(long size) { 2 prlv::]ei:::;'l,oia:g;i}ong addr) A

8 this.addr = UNSAFE.allocateMemory(size); .- }

9 this.cleanable = cleaner.register( 24

10 this, new Deallocator(addr)); 25 @verride

11 } 26 public void run() {

T 27 UnsafeUtils.UNSAFE. freeMemory(addr);
13 @lverride iz } }

14 public void close() {

15 cleanable.clean();

16 }

e
~
e




JDK9 Cleaner...

e ... HO GC Hn4ero He 3HaeT npo off-heap
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Try-with-resources

1- try (resourcel = ... ; resource2 = ...) {

2 ResourceContext context = new ResourceContext(resourcel, resource2, ...)
3

il

5 doSomeStuff(context);

b

/

8 doAnotherStuff(context);

9

10 }

e “OTNUYHBbIM® cnocob NoNy4nTb CBA3HOCTb B KOAE

|



Try-with-resources, HO BONLLEOHbIN

1- try () {

2 var resourcel = ...;

3 . nna

4 doSomeStuff();

5 [lonkanbiBaeMm co3gaHHoe B thread-
. local nnn spring request context

7 1}

O

9 - void doSomeStuff() {

10

-
N
=
var resource2 = ...; | <+
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+ bbicTpo paboTaeT matemaTuka

4+ bbICTpO ooe3XalT OaHHble

<+ [lomewaeTca 6onbwana 6asa

|
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