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| | stream?id=v0_10039836541_1 1&...

| | stream?id=v0_10039836541 1 1&...

| | play30;jsessionid=jsNuCw-IRC2Nv...

ok.ru/music

X Headers Preview Response Timing

v General

Request URL: https://musicd.mycdn.me/v0/stream?id=v0_10039836541 1 1&cid=v0_10039836541 1 1&

c4feb7b00abc485bed1f350fbd4c1080288bclle55e8dd80db7a390addce662d&ts=1538391797113&md5=34d94fe
3501688219866

Request Method: GET
-—
Status Code: @ 206 Partial Content

Remote Address: 217.20.155.15:443
Referrer Policy: origin

v Response Headers view source

Accept-Ranges: bytes

Cache-Control: max-age=86400
Content-Length: 8570377

Content-Range: bytes 262144-8832520/8832521
Content-Type: audio/mpeg

v Request Headers view source

Accept: */*

Accept-Encoding: identity;q=1, *;q=0
Accept-Language: en-US,en;q=0.9,ru;q=0.8
Cache-Control: no-cache
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YTo:
MponyckHyto cnocobHOCTbL kKnacTepa
CyMMapHyI éMKOCTb Kella knacTepa
Kak:
FopusoHTanbHo: [IL 1 MalwmnHbI
BeptukanbHo: guckn 1 RAM
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“https://techtrain.ru/talks/1pqtojnosesumeoOOayccm/


https://techtrain.ru/talks/1pqtojnosesumeo00ayccm/

BanchmpOBKa 3afpocoB

* Mo AY

* MaHéspol
* ABapuu

A0



Mo AU

MaHéBpbl
ABapuu
[1o HopaM BHYTpY [L
C Becamu
[MnaBHbLIV BBOA B poTaLuio
HarpysouHoe TecTupoBaHue
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BaﬂaHCI/IpOBKa TPpEeKOB No HOA4aM

e HezaBucumblie L,
e PaBHOMepHO N0 MalnHaM
e Pennnkauuns TPekoB Ha cly4yan 0TKa30B
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HezaBucumblie L

PaBHOMepHO No MaWKnHaM

Pennnkaunsa Tpekos Ha cinyyail 0TKa30B
[lepepacnpeneneHune Harpy3ku npu oTkasax
Consistent hashing®

*https://medium.com/@dgryski/
consistent-hashing-algorithmic-tradeoffs—-ef6b8e2fcae8
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Consistent hashing

Google

23



CTpouM KoNbLO Xellen

A0



ID,GJ'II/IM NHTEPBAJIbl MEXAY HOLAMWU

NO

N7

Né

N5

N4

N1

N3

N2

Track

A0



OnpepensiemM penanku

Né6

N7

N5

NO

N4

N1

N3

N2

Track

A0



OTka3 HoAbl

Né6

N7

N5

NO

N4

N1

Track

A0



KackagHbIn 0TKa3

Né6

N7

N5

NO

N1

Track

A0



Ha npakTuke vnodes >> nodes

NS NO N1

N7 N2
N3 N3

Track

N1 N

Né NS

N4 Né

N2 NO N7

A0



N7

N3

N1

Né

N4

N5

N2

NO

NO

N1

N7

N2

Track

N3

N4

NS

Né




N7

N3

N1

Né

N4

N5

N2

NO

NO

N1

N7

N2 Track

N3

N4

NS

Né




N7

N3

N1

Né

N4

N5

N2

NO

NO

N1

N7

N2

Né




Tak xe onpeanendaeMm penanku

N7

N3

N1

Né

N4

NS

N2

NO

NO

N1

N7

N2

Track

N3

N4

N5

Né

A0



NO

N5 N1
N7 N2
N3 N3
N1 N4
| |
Né N5
N4 Né
N2 N7

NO

Track



OTka3 HoAbl

N5
N7
N3
N1
N6
N2

NO

NO

N1

N7

N2

N3

N5

Né

Track

A0



§
o




Cny4yanHasa HoAa




[lpokcnpyem




weM nokanbHO




[loagTArnBaeM gaHHbIe

f— :
:

g



CoxpaHseMm




OTnaém c gucka




Cbown oucka




Cbon pennunku

Datacenter




Hopa n3HyTpu

555



[TpoBepka nognucu




[lobasneHune |Dv3

; ?

- |
’ Externa L Security IDv3
API check tagging

Sy




OnpepeneHune pennuk

Y

3 External Security
API check

i
|
IDv3
tagging




[Tpokcupyem c cocepa

A

22

ﬁ External
. API

client

Security
check

1Dv3

Y

tagging

A0



OTnaéM nokanbHO

Proxy
client

IDv3
tagging

Y

n External Security
% API check
& e Yo Y

Caching
storage

A0



Hit

Proxy
client

Security
check

Y

IDv3
tagging

@ #—CED—~
& o Ya—

Caching
storage

Gl

o
X

51



Miss

Security
check

Y

IDv3
tagging

Proxy
client

Caching
storage
-

o
X



Myctb 120 I'6/c...

DC 1 DC3
: ] DC2: :
Node Node| @ . [Node Node
: © | Node Node| : '
Node Node Node Node
Node Node
..................................................................... o
X




DC1
Node Node
Node Node

60
Gy s
UURSSSTRSS SR ﬁbé“
DC 2
Node Node
Node Node




Ewe n penns

| pc2
Node Node| : . |Node Node




DC3

Node

Node




REF =2 = 50% npokcupyetcs

DC3

Node ;




MToro ogHa Hopna

e OTtpaét nonb3osatensam 20 F6/c
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OTnaéT nonb3osaTtensam 20 M6/c

13 Hux 10 F'6/c npokcupyet

N oTtnaéT cocepam-npokecu 10 F6/c

B utore Hapyxy 30 I'6/c, ns Hux 20 '6/c c auckos
912 'b RAM BmecTut ~ 50K ropsumnx Tpekos

~ 30-40% xBoCTa NpoBannTCs B ANCKM

~ 8T6/c c ouckos
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Kak XxpaHuTb gaHHble?

e Tpek = pann?
e Necatku Tb
* MunnuoHbl pannos
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Tpek = ¢pann?
Necatkn Tb
MunnuoHbl pannos
HaknagHble pacxofbl Ha MeTaaaHHble
TAHYTb TPEKM TONbKO CHaYana
XpaHUTb TPEKN TONbKO LLENNKOM

Tak Mbl He aenaeM



Tpek = N x 256 KB 6nokos (SSD)

Block O
256 KB

Block 1
256 KB

Block n-1
256 KB

256 KB x 4 M blocks =1 TB

A0



Tpek = N x 256 KB 6nokos (SSD)

Block O
256 KB

Block 1
256 KB

Block n-1
256 KB

256 KB x 4 M blocks =1 TB

o Kaxnablh ANCK — HEe3aBUCMMOE XpPaHUnLLe
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Block O
256 KB

Block 1
256 KB

Block n-1
256 KB

256 KB x 4 M blocks =1 TB

Kaxabln GUCK — HE3aBUCUMOE XPaHUINLLLEe
hash(track, block num) 4yTOObl pa3Ma3aTb 610KK



Block 0 Block 1 Block n-1
256 KB 254 KB 256 KB [~ 256 KB x4 M blocks =1TB

Kaxabln GUCK — HE3aBUCUMOE XPaHUINLLLEe
hash(track, block num) 4yTOObl pa3Ma3aTb 610KK
Page cache OC



Kak xpaHunTtb 610KKN?

e OguH dann Ha XFS pasmepoM ¢ aunck
¢ xfs_io -c resvsp O ...
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OounH dann Ha XFS pasmMepom ¢ guck
xfs_io -c resvsp O ...

Cbipoe 6/104HOE YCTPONCTBO
new RandomAccessFile("/dev/sdc", "rw")



OounH dann Ha XFS pasmMepom ¢ guck
xfs_io -c resvsp O ...
Cbipoe bno4Hoe ycTponcTeo
new RandomAccessFile("/dev/sdc", "rw")
BnouyHoe ycTpoucteo vs pann Ha XFS:
LA B 2 pa3a HuUXe
3anuck B 1.5 pa3sa bbicTpee

BpeMmsa oTBeTa B 2-3 pa3a HUxe
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Track ID

Offset

Block ID

Total track
size

29 6anT Ha 6nok (~ 1 B Ha 10 TB 6nokoB)




Track ID

Offset

Block ID

Total track
size

29 6anT Ha 6nok (~ 1 B Ha 10 TB 6nokoB)




Total track size

v Response Headers view source
Accept-Ranges: bytes
Cache-Control: max-age=86400
Content-Length: 8570377

Content-Range: bytes 262144-8832520/8832521

Content-Type: audio/mpeg
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Kak XxpaHutb?

® |In-memory

"https://github.com/ben-manes/caffeine/wiki/Efficiency
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Kak XxpaHutb?

® |In-memory
e KoMnNakTHO

"https://github.com/ben-manes/caffeine/wiki/Efficiency
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e KoMnakTHO
e [lepcucteHTHO

"https://github.com/ben-manes/caffeine/wiki/Efficiency
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In-memory
KoMnakTHO
[lepcucTeHTHO
BuitecHeHne LRU’
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In-memory
KoMnakTHO
[lepcucTeHTHO
BbiTtecHeHnne LRU’
Thread-safe
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In-memory
KoMnakTHO
[lepcnCTeHTHO
BbiTecHeHne LRU’
Thread-safe

SharedMemoryFixedMap8 Ha tmpfs

"https://github.com/ben-manes/caffeine/wiki/Efficiency
®https://github.com/odnoklassniki/one-nio
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Durability

e PectapT MawnHbl — TepsieM tmpfs
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PectapT MawunHbl — TepseM tmpfs
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PectapT MawunHbl — TepseM tmpfs
NapeHune npouecca — HEKOHCUCTEHTHOCTb

Snapshot
WAL
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Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
1.mp3 1 > 7 18 10 MB
2.mp3 0 > 9 21 15 MB

-

WAL 42




Snapshot 42

Track ID Offset » Block ID |Generation| Track size
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Snapshot 42

Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
1.mp3 1 > 7 18 10 MB
2.mp3 0 > 9 21 15 MB

1.mp3,0 > 3,17,10MB
1.mp3,1 - 7,18,10MB*

-

WAL 42




Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
7 18
2.mp3 0 > 9 21 15 MB

Snapshot 42

1.mp3,0 > 3,17,10MB
1.mp3,1 - 7,18,10MB

-

WAL 42

7,18 dirty*
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Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
7 18
> 9 21

Snapshot 42

1.mp3,0 > 3,17,10MB
1.mp3,1 - 7,18,10MB
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[lepencnonb3oBaHue b6yoka

Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
7 18
3.mp3 0 > 9 22 8 MB

Snapshot 42

[1)%31710MB
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1.mp 3 — 7,18,10MB
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WAL 42
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Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
7 18
3.mp3 0 > 9 22 8 MB
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Track ID Offset »| Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
3.mp3 0 > 9 22 8 MB

Snapshot 42
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Track ID Offset Block ID ' Generation Track size
1.mp3 0 3 17 10 MB
3.mp3 0 9 22 8 MB

| TrackID | Offset |—>| Block ID [Generation| Track size |
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Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
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| TrackID | Offset |—>| Block ID [Generation| Track size |
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Track ID Offset Block ID | Generation| Track size
1.mp3 0 3 17 10 MB
3.mp3 0 9 22 8 MB

Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
3.mp3 0 > 9 22 8 MB

Block ID |Generation

7 18

9 21




Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
3.mp3 0 > 9 22 8 MB

Track ID Offset » Block ID |Generation| Track size
1.mp3 0 > 3 17 10 MB
3.mp3 0 > 9 22 8 MB

Snapshot 42

1.mp3,0 - 3,17,10MB
1.mp3,1 > 7,18,10MB
3.mp3,0 > 9,22,8MB

Dirty
Block ID Generation
7 18
9 21



Ybepute neten oT aKpaHoB

Disclaimer
Your mileage will vary.

A0



< 20% nonapaHuin’

’fs/cachestat from https://github.com/brendangregg/perf-tools
""https://github.com/odnoklassniki/one-nio


https://github.com/brendangregg/perf-tools
https://github.com/odnoklassniki/one-nio

< 20% nonapaHuin’

Read ahead?

’fs/cachestat from https://github.com/brendangregg/perf-tools
""https://github.com/odnoklassniki/one-nio


https://github.com/brendangregg/perf-tools
https://github.com/odnoklassniki/one-nio

< 20% nonapaHuin’

Read ahead?

Mem.posix_fadvise(..., POSIX_FADV_RANDOM)'C:

’fs/cachestat from https://github.com/brendangregg/perf-tools
""https://github.com/odnoklassniki/one-nio


https://github.com/brendangregg/perf-tools
https://github.com/odnoklassniki/one-nio

< 20% nonapaHuin’

Read ahead?

Mem.posix_fadvise(..., POSIX_FADV_RANDOM)'C:
> 70% nonapaHuu
B 2 pa3a MeHbllUe YTeHUIN C gucka
HTTP latency Ha 20% HuXe

’fs/cachestat from https://github.com/brendangregg/perf-tools
""https://github.com/odnoklassniki/one-nio


https://github.com/brendangregg/perf-tools
https://github.com/odnoklassniki/one-nio

—XX:+UseHugeTLBFS

o -Xmx24g

A0



-Xmx24g
GC Time/Safepoint Total Time Ha 20-30% Huxe
bonee paBHOMepHanA 3arpyska agep



-Xmx24g

GC Time/Safepoint Total Time Ha 20-30% Huxe
bonee paBHOMepHanA 3arpyska agep

Ho HeT a¢pdekTa Ha HTTP latency



MHunpoeHT

©® B cannopte xanobbl

A0



B cannopTte xanobwl
Cy3unu kpyr noncka 4o ogHON MalUNHbI



B cannopTte xanobwl
Cy3unu kpyr noncka 4o ogHON MalUNHbI
MawwnHy HegaBHO Nepe3anyckani...



/dev/sdc

YYVYY

sdc.index
Track Offset
GY!BE 5
Mum 3
Daft Punk 4
sdd.index
Track Offset
Ctac Muxannos 0
3Bepu 11
Mpnbbl 7

YYVYY

Block Content
0 GY!BE
1 Mlm
2 Daft Punk
/dev/sdd
Block Content
0 Ctac Muxannos
1 3Bepu
2 [pnbbl




sdc.index /dev/sdc
Track Offset Block Content
GY!BE 5 > 0 GY!BE
MUm 3 > 1 Mim

Daft Punk 4 2 Daft Punk
| >

sdd.index /dev/sdd

Track Offset Block Content
Ctac Muxannos 0 > 0 Ctac Muxannos

3Bepu 1 > 1 3Bepu
[punbebl 7 > 2 [pnbebi




/dev/sdc

YYVYY

sdc.index
Track Offset
GY!BE 5
Mum 3
Daft Punk 4
sdd.index
| Track | Offset |
Crac Muxaunos 0
3Bepwn 11
Mpnbbl 7

Block Content
0 GY!BE
1 Mlm
2 Daft Punk
/dev/sdd

| Block | Content |
0 Crac Muxaunos
1 3Bepu
2 [pnbbl

YVYY




sdc.index /dev/sdc
Track Offset Block Content
GY!BE 5 fjummgp 0 Ctac Muxannos
Mim 3 )y 3Bepu
Daft Punk 4 j— 2 MpunbbI
—
sdd.index /dev/sdd
Track Offset Block Content
Crtac Muxannos 0 |epi 0 GY!BE
3Bepu 1 |j— 1 MUm
MpunbbI 7 j— 2 Daft Punk
—

1 https://wiki.archlinux.org/index.php/Persistent block_device naming


https://wiki.archlinux.org/index.php/Persistent_block_device_naming

/dev/sdc

YVYY

sdc.index
| Track | Offset |

GY!BE 5

Mum 3

Daft Punk 4
sdd.index

Track Offset

Ctac Muxannos 0

3Bepu 11

Mpnbbl 7

| Block | Content |
0 Crac Muxaunos
1 3Bepu
2 [pnbbI
/dev/sdd

Block Content
0 GY!BE
1 MUm
2 Daft Punk

YYVYY




sdc.index /dev/sdc

Track Offset Block Content
GY!BE 5 > 0 Ctac Muxannos
Mam 3 > 1 3Bepu
Daft Punk 4 > 2 [pnbebi
sdd.index /dev/sdd
| Track | Offset | [ Block |  Content
Ctac Muxannos 0 0 GY!BE

3Bepu 1 > 1 Mdm
[punbebl 7 > 2 Daft Punk




NepcuctentHbih World Wide Name'?

! 2https ://en.wikipedia.org/wiki/World_Wide_Name


https://en.wikipedia.org/wiki/World_Wide_Name

NepcuctentHbih World Wide Name'?

/dev/disk/by-id/wwn-* B KayecTBe ID
NHpekcoB

Snapshot
WAL

"’https://en.wikipedia.org/wiki/World_Wide Name


https://en.wikipedia.org/wiki/World_Wide_Name

PacnpenenéHHan oTnaaka

Proxy
client

n External Security > IDv3 > Internal
% check tagging @
& e Yo Y

A

Caching
storage
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Storage




TraceID13—MeT|<a B 3anpocax

1 GET /v0/stream?id=v0_10000051227 HTTP/1.1
> Range: bytes=10878976-11141119
s X=0K-Trace-ID: 570752372832:bec:v0_10000051227

A0

13See OpenTracing/Zipkin



1 2018-09-13 17:40:40,147 DEBUG

2 [cache-provider-4] CachingDataProvider:
s => [670752372832: :v0_10000051227]
y Serving chunk from cache:

5 Chunk [10878976-11010047/16346382]



Kak oTnpaBnaTb AaHHble?

i ByteBuffer buffer = ByteBuffer.allocate(size);
2 int count = fileChannel.read(buffer, position);
: if (count <= 0) {

4 // ...

5+

s buffer.flip();

7 socketChannel .write(buffer) ;

A0



SYNOPSIS
#include <sys/sendfile.h>

ssize t sendfile(int out fd, int in fd, off_t *offset, size t count);

DESCRIPTION

sendfile() copies data between one file descriptor and another.
Because this copying is done within the kernel, sendfile() is more
efficient than the combination of read(2) and write(2), which would
require transferring data to and from user space.

97



1 £final RandomAccessFile blocks;

2

3 int write(Socket socket) {

4 if (socket.getSslContext() == null) {

5 socket.sendFile(blocks, offset, size);

6 +

Zero-copy, HO ToNibko He SSL



i ByteBuffer buffer = ByteBuffer.allocate(size);
2 int count = fileChannel.read(buffer, position);
3 if (count <= 0) {

4 //

5 }

s buffer.flip();

7 socketChannel .write(buffer) ;



1 ByteBuffer bb =
Util.getTemporaryDirectBuffer(dst.remaining());

2 try {

3 int n = readIntoNativeBuffer(fd, bb, position, nd);

4 bb.flip();

5 if (n > 0)

6 dst.put (bb) ;

7 return n;

¢ } finally {

9 Util.offerFirstTemporaryDirectBuffer(bb);

10}



one-nio: DirectMemory n Apy3bs

final Allocator allocator =
new MallocMT(size, concurrency);

1
2
3
4
5
6
7
8
9

A0

0 ...
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1 final Allocator allocator =

2

3

4

5

new MallocMT(size, concurrency);

int write(Socket socket) {
if (socket.getSslContext() != null) {



BoioenseM HaTuBHbIN Bydep

1 £final Allocator allocator =

2 new MallocMT(size, concurrency);

3

. int write(Socket socket) {

5 if (socket.getSslContext() != null) {
long address = allocator.malloc(size);

N 00 N o

0 ...

A0
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ObopaunBaeM B ByteBuffer

1 final Allocator allocator =

2

~

N 00 N o o

new MallocMT(size, concurrency);

int write(Socket socket) {
if (socket.getSslContext() != null) {
long address = allocator.malloc(size);
ByteBuffer buf =
DirectMemory.wrap(address, size);

M0 ...

A0
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1 final Allocator allocator =

2 new MallocMT(size, concurrency);

3

. int write(Socket socket) {

5 if (socket.getSslContext() != null) {

6 long address = allocator.malloc(size);
7 ByteBuffer buf =
8 DirectMemory.wrap(address, size);

9 int available = channel.read(buf, offset);



1 final Allocator allocator =

new MallocMT(size, concurrency);

int write(Socket socket) {
if (socket.getSslContext() != null) {

long address = allocator.malloc(size);
ByteBuffer buf =

DirectMemory.wrap(address, size);
int available = channel.read(buf, offset);
socket.writeRaw(address, available, flags);



One more thing...

Proxy
client

Y

ﬂ External Security IDv3
g% API check tagging
C ¢ ‘

Caching
storage

A0



O4yeHb MHOIO KJIMEHTOB
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KnneHT = Thread:
CUHXPOHHO

14https ://thestrangeloop.com/2017/zuuls- journey-to-non-blocking.html


https://thestrangeloop.com/2017/zuuls-journey-to-non-blocking.html

KnuneHT = Thread:
CUHXPOHHO
100K noTtokoB?!

14https ://thestrangeloop.com/2017/zuuls- journey-to-non-blocking.html


https://thestrangeloop.com/2017/zuuls-journey-to-non-blocking.html

KnuneHT = Thread:
CUHXPOHHO
100K noTtokoB?!

He)xusHecnocobHo

14https ://thestrangeloop.com/2017/zuuls- journey-to-non-blocking.html


https://thestrangeloop.com/2017/zuuls-journey-to-non-blocking.html

KnneHt = Thread: KnneHT = KOHBeWep:
CUHXPOHHO ACUHXPOHHO
100K noTtokoB?!

He)xusHecnocobHo

14https ://thestrangeloop.com/2017/zuuls- journey-to-non-blocking.html
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KnneHt = Thread: KnneHT = KOHBeWep:

CUHXPOHHO ACUHXPOHHO
100K noTtokoB?! Ctagnsa — nyn NoToKoB
He)xxnsHecnocobHo Push gaHHbIX KNUEHTY

14https ://thestrangeloop.com/2017/zuuls- journey-to-non-blocking.html
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ACUHXPOHHbIN push

Proxy
client




bekeHnabl ropa3po bbicTpee

W

Proxy
client

Caching |
storage J

Internal
)

\

J




Ecnu HEOINPaHNYEHHDbIE OHepeau

....... Proxy
client

Internal
A

BL’//)

Z
T

Caching |
o |




Reactive streams15 to the rescue

] demand K
Subscriber | - - - - - Publisher
data ‘

* Subscriber ynpasnseT ckopocTbio
e [lamMATb orpaHnyeHa demand

Phttp://www.reactive-streams.org

A0
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http://www.reactive-streams.org

Reactive streams15 to the rescue

] demand K
Subscriber | - - - - - Publisher
data ‘

* Subscriber ynpasnseT ckopocTbio
e [lamMATb orpaHnyeHa demand
e Subscriber bbicTpee — push

Phttp://www.reactive-streams.org

A0

113


http://www.reactive-streams.org

] demand K
Subscriber - - - - - Publisher
data |

Subscriber ynpasnset ckopocTbto
[lamMaTb orpaHnyeHa demand
Subscriber bbicTpee — push
Publisher bbicTpee — pull

Phttp://www.reactive-streams.org


http://www.reactive-streams.org

KoHBenep

ﬂ External
»

I &

Security
check

Y

IDv3
tagging

A

Proxy
client

Caching
storage

Storage

A0
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Reactive Stream

ﬂ - l Security check  IDv3 tagging
xterna - -

!zyp Pub | Sub <> Pub] Sub

& Yo~




10

11

12

interface Publisher<T> {
void subscribe(Subscriber<? super T> s);
+
interface Subscriber<T> {
void onSubscribe(Subscription s);
void onNext(T t);
void onError(Throwable t);
void onComplete();
+
interface Subscription {
void request(long n);
void cancel();



1 interface Chunk {
2 int read(ByteBuffer dst);

3 int write(Socket socket);
4 void write(FileChannel channel, long offset);
5 F

Ccbinka Ha faHHble
OrpaHuyeHHbIn HTEepdenc
MHo>xecTBO peanusaymnm



Chunk over RandomAccessFile

n External Security
4‘ API check
CID Ol

IDv3
tagging

RandomAccessFile file;
long offset;
int limit;

Proxy

client

Internal
API

Caching

storage

Storage
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Chunk over Socket

Proxy
client

Security
check

Y

IDv3
tagging

@ #—CED—~

Socket socket;
int position;
int size;

Caching
storage

Storage
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Chunk over ByteBuffer

Proxy
client

ﬂ External Security € IDv3
W check tagging
[& €Yo

Cachmg
storage

Storage




1

2

3

4

5

7

interface Subscriber<T> {
void onSubscribe(Subscription s);
void onNext(T t);
void onError(Throwable t);
void onComplete();
}
interface Subscription {
void request(long n);
void cancel();

"*https://jokerconf.com/2018/talks/6wmp33pmjgismO4udwckgy/


https://jokerconf.com/2018/talks/6wmp33pmjgism04u4wckgy/

[concurrency-interest] Synchronization primitives in Reactive
Streams implementations

Pavel Rappo pavel.rappo at gmail.com
Fri Sep 28 08:51:58 EDT 2018

« Previous message (by thread): [concurrency-interest] JLS 17.5 Examples
« Next message (by thread): [concurrency-interest] Synchronization primitives in Reactive Streams implementations
+ Messages sorted by: [ date ] [ thread ] [ subject ] [_author ]

Hello,

Let me start this discussion as a branch of the "Reactive Streams utility API"
thread here:

http://mail.openjdk.java.net/pipermail/core-1ibs-dev/2018-September/055671.html

I would like to talk about a particular synchronization primitive I find to be
repeatedly reinvented in Reactive Streams implementations. I hope that we could
discuss different incarnations of this primitive and maybe extract it into a
reusable component.



B ayxe Typed Actor Model!”

17

https://github.com/reactive-streams/reactive-streams-jvm/tree/master/examples

A0
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https://github.com/reactive-streams/reactive-streams-jvm/tree/master/examples

B ayxe Typed Actor Model'’

e Bbi3oB MeToga — coobueHne
e CoobweHne — B Queue
e lllepynumcsa Ha Executor

17

https://github.com/reactive-streams/reactive-streams-jvm/tree/master/examples

A0
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https://github.com/reactive-streams/reactive-streams-jvm/tree/master/examples

Bbi3oB MeToga — coobuleHne
CoobuweHne — B Queue
LLlegynumcsa Ha Executor
ObpabaTbiBaeM nocneposaTenbHoO

17

https://github.com/reactive-streams/reactive-streams-jvm/tree/master/examples


https://github.com/reactive-streams/reactive-streams-jvm/tree/master/examples

Reactive Stream

Proxy client




Stage A
executor

Stage B
executor

A0
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executor

Pub

Stage B
executor

A0
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request() Pub

Stage A Stage B
executor executor



Stage A
executor

Pub

Stage B
executor

LI =



Pub %

Stage B
executor

Stage A
executor



request() Pub H

Stage B
executor

Stage A
executor



Stage A
executor

Pub

Stage B
executor

Ll =



Sub

Pub !!

Stage A
executor

Stage B
executor



Sub

Stage A
executor

Stage B
executor

A0
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Sub

Stage A
executor

Stage B
executor

A0
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Sub

Stage A
executor

onNext()

Stage B
executor



[TT =

Sub

Stage A
executor

onNext()

Stage B
executor



onNext()

E Sub

Stage A
executor

Stage B
executor



EJ Sub

Pub

Stage A
executor

Stage B
executor



CocToaHMe

1 // Incoming messages

» final Queue<M> mailbox;

3

+ // Message processing works here

5 final Executor executor;

6

7// To ensure HB relationship between runs

g final AtomicBoolean on = new AtomicBoolean();

A0
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ACUHXPOHM3aLMNSA

1 @0verride

» void request(final long n) {
3 enqueue (new Request(n));
i}

5

s void enqueue (M message) {

7 mailbox.offer(message);

8 tryScheduleToExecute() ;

9 }

A0

140



tryScheduleToExecute ()

1 if (on.compareAndSet(false, true)) {
2 try {

3 executor.execute(this) ;

4 } catch (Exception e) {
5
6
7

+
+

A0
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if (on.get())

1

2 try {

3 dequeueAndProcess() ;

4 } finally {

5 on.set(false);

6 if (!messages.isEmpty()) {
7 tryScheduleToExecute() ;
8 +

9 +

10 ¥



dequeueAndProcess()

M message;

> while ((message = mailbox.poll()) != null) {

3 // Pattern match

if (message instanceof Request) {
doRequest (((Request) message) .n);

} else {

}

~©V 0 N o o~

A0
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Hebnokupytowasn peannsayms



Hebnokupytowasn peannsayms
[TpocTon nocnepoBaTenbHbIN KOA



Hebnokupytowasn peannsayms
[TpocTon nocnepoBaTeNbHbIN KO,
Hukakoro contention



Hebnokupytowasn peannsayms
[TpocTon nocnepoBaTeNbHbIN KO,
Hwukakoro contention
OrpaHn4yeHHOe KoNnM4YecTBO NOTOKOB



Production

¢ 12 MawwuH (2x 3anac)

A0
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12 MawwmH (2x 3anac])
No 20 Fé/c c mawmnHbl yepes 100K coeguHeHuUn



12 MawwuH (2x 3anac)

No 20 Fé/c c mawmnHbl yepes 100K coeguHeHuUn
MacwTabupyemocTb

[TponyckHas cnocobHoCTb
EMKoCTb



12 MawwuH (2x 3anac)

No 20 Fé/c c mawmnHbl yepes 100K coeguHeHuUn
MacwTabupyemocTb

[MponyckHas cnocobHocTb

EMkocTb
OTKa3oycToM4mMBOCTb
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12 MawwuH (2x 3anac)

No 20 Fé/c c mawmnHbl yepes 100K coeguHeHuUn
MacwTabupyemocTb

[TponyckHas cnocobHoCTb
EMKoCTb

OTKa30ycToM4YMBOCTb
Au

MaLunHebl
[nckn

Java + one-nio



929%, Mmc

25

20

15

10
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25
20
15
10

99%, mc (upstream)
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75%, Mc (c anckos)

1.25

0.75

0.5

0.25
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High Load
+
Reactive Streams

\ 4

A0
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Bonpochkl?

Baaum Llecbko
OaHoKNaccHUKU
https://v.ok.ru
https://incubos.org

A0
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CDN cache hit
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Read repair
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Read repair
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ALanTnBHbIN GaKTop pennamkaumnm
Read repair

Touch/prefetch
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Rendezvous hashing'®
ACVHXpOHHbIN HTTP knueHT
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ALanTnBHbIN GaKTop pennamkaumnm
Read repair

Touch/prefetch

Hash ring nosepx gnckos
Rendezvous hashing'®
ACVHXpOHHbIN HTTP knueHT
Open-source one-download
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