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[laHHble B OQHOKJTAaCCHUKAX

* SQL (MSSQL): ~ 330 cepepoB 6e3 yyeta backup, ~28 TB
- Blob storage (OBS): ~ 460 cepBepos, ~1.5 PB

* Column Family (Cassandra): ~ 410 cepsepos, ~70 TB

+ Key-Value (Voldemort): ~ 220 cepsepos, ~2.2 TB

- Key-Value, Queue (Berkeley DB): ~100 cepBepos, ~1 TB

3 roga Hasaa:

« SQL (MSSQL)
« Key-Value, Queue (Berkeley DB)
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Pa3sutune Key-Value xpaHunuiy
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CAP Teopema

CA Availability
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Partition Tolerance
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PelweHne Ha ocHoBe Berkley DB
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HepoctaTkn peweHusa ¢ Berkley DB

(o)
X

Hun3kasa oTkasoycTondmsBocTb (data corruption)

OrpaHunyeHne B MacLLITabnpyemMmocTm

CnoxHoe obcnyxumnpaHue (pydHasa paboTta no BOCCTAHOBMNEHUIO)
Bbicokasa ctommocTb (MHOro update => slave == backup)

Berkley DB 4.5 (Cun) Heobxogumo ucnons3oBatb JNI
— [Npobosanu Berkley DB 5.0 (Cu) — CH/UXeHME NpoOn3BOANUTENBHOCTU
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TpeboBaHusa K key-value xpaHnnuuy. Utepaums 1

» Open source

*  BblCcOkasa OOCTynHOCTL, OTKa3oycTon4mBoCTb (data corruption)
* HeorpaHnyeHHasa macwtabupyemocTtb 6€3 down time

*  Bblcokasi npon3BoanTENbHOCTb A oTHoweHua 3:R / 1:W

*  B0O3MOXHOCTb MCNONb30BaHUA OELLIEeBOro xenesa

 [lpocTtoTa obcnyxuBaHus (MUHUMYM Py4HOW paboThbl, TOMNBLKO
01151 BOCCTAHOBIIEHUS NEPCUCTEHTHbLIX OTKa30B 0b6opyaoBaHMA)
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AHann3 cywecrsyowmx pewenmn (2010 r.)

- Cassandra 0.6.4
— Column Family
— [llopoepxunsaet Hinted Handoff
— Java
— Het mexaHu3ma onpeneneHna KOHIMMKTOB (timestamp)
- Voldemort 0.8.1
— Pluggable backend (default Berkley DB)
— MexaHnam onpeneneHuns koHgnukToB (Vector Clock)
— Java
— OrtcyTtctBue Hinted Handoff
* Riak
— ConocrtasumM ¢ Voldemort
— Erlang
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ApxuntekTypa Voldemort

._‘\.

N Node1
Voldemort clients Voldemort.—brét_ e
Quorum R=2, W=2 I h ] o orag_t_a_j ,,
Node2
R+W=>N Voldemort J—r[ St_o?a;;e
(strong consistency) - )
NodeN
Cleanup scheduler . —
Quorum R=2, W=3 - Voldemort "’[Storagej
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Vector clock

{A:1) (A:2}{A:2,B:1) [A251}{A331} time

Client 1
{A:2}
A {A:1} \ \j Y TASE] \ >
B {A:2} [AZBZ} . .

{A:1 }\f {A:2,8:1) \+ \‘A
© / ; {A:2B:1} 5_[5{:;315_}1 }_E >
Client 2 \ \ ‘

{A:1}{A:2) {A:2B:1}{A:2B:2}  {A:2B:2}{A:38: 1'}
puty, . getg, > fa3g2)
4— unavailable for client 1 4——& unavailable for client 2
i "vector clock conflict i~ "vector clock custom conflict resolving
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Tarantool kak back end ana Voldemort

o)
X

In-Memory NoSQL database
— Bblcokasi npon3BoguTenbHOCTbL 0e3 aerpagauum
— OrpaHuyeHne no RAM

* [lepcucteHTHOCTb 3a cdeT commit logs n snapshots
* [lNogoepxkka BTOPUYHbLIX MHOEKCOB

* [lNogpepxka xpaHUMbIX npoueayp Ha lua

*  OnbIT Ucnonb3oBaHus B @mail.ru

- KoonepartnBHasg MHOro3aga4yHocCTb

* OrtcyTcTBne embedded pelleHus

*  MakcmmmanbHbI pa3mep kopTtexa 1MO6

OHOK/TAaCCHUKM
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lccnepoBaHne Npon3BoaANUTENIbHOCTU

TecTbl onga knactepa 3 Hoabl ¢ replication factor 3, read/write quorum 2
Cepsepa SuperMicro 2 CPU(8 cores), RAM 32 Ghb, 500 Gb SATA 7200.
Pa3mep gaHHbiX ~1-5Kb, 06bem aaHHbIX 25Gh, read 50%, write 50%

- Voldemort 0.8.1 (BerkeleyDB java edition)
— Read: ~32K reqg/sec
— Write: ~7.5K reg/sec

* Voldemort 0.8.1 (Tarantool)
— Read: ~36K reg/sec
— Write: ~9K req/sec
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Pesynbrathl ucnons3oBaHus Voldemort+Tarantool

*  Het nospexaoeHnn gaHHbIx (data corruption)

*  BbIlcokasa gocTynHOCTb (YCTOMYMBOCTL K NageHuto f1todon Hoabl)
+  MacwTtabupyemocTtb 6e3 down time

* Bpewma ctapta knactepa ~20 MuHYT (06BeM Hoabl ~80G)

* HeobxogmmocTb py4HOM paboTbl TOSIBKO B Cllydae MosiHoro
BOCCTaAHOBMNEHNA HOAbI UNU pacLUMPEHUA KrnacTepa

* YBenuyeHue nponyckHon cnocobHocTtu (throughput) B ~2 pasa
* YBenu4deHue cpegHero sBpemMmeHu onepauuu (latency) Ha ~50%
*  Hanunune HebonbLOro konnyectea NOBTOPHbLIX U3MEHEHUN

g OHOK/TAaCCHUKM 14



[lpmepbl UCronbL30BaHUA

Bcero Ha gaHHbIM MOMEHT 3anyLlieHo 25 KracTepos

Service Servers | Calls /calls | Average Average Cluster
per node, request data size size
ops time

Instant 24 600k/26k  1.3ms 1.5kb 224G

messenger

Suggested 12 140k / 11k 1.5ms 22Kb 584G

Black list 12 400k / 33k 1.1ms 0.6kb 20G

Music playlist 9 37k | 4k 0.9ms 1.4kb 90G

P.S: ping local DC ~150us , cross DC ~500us
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[ padpmkn Ha npumepe cepBmca coobLLEHNN

Dialogs client calls

41,848,184

39 848 184 |

37,848,184 |

35,848,164 |

33,848 184 |

31,848,184

29 848 184

27,848,184

25,848,184 |

23,848, 184 J**/

21 848 184 ﬁw”‘/

19,848,184 /’ 1.333.686

17,848,164 283 686

15,848 184 / -£03,

13,848 184 y 1,233,686

11,848,184 4

0 245 184 ] / 1,183,686

7,648,184 / 1.133 686

5.648 184

-048, 1.083,686

3,848 184 —f’/ . —_—

0:00 4:00 8:00 12-:001.033,686
983,686
—_— 209 1986 —
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g OA4HOK1aCCHUKU

duration avg time(nanosec)

J

F'uf i

fy

1l

X

——
12:00

198 —— 1389

——
16:00

—
20:00

16

0:00



TpeboBaHus K key-value xpaHunuiiy. Utepauns 2

* WN3baButbcs oT In-Memory orpaHn4eHus
* YBenuyeHne nponsBoanTeNbHOCTH

* [lpocTtasa murpauyma Ha HOBOE XpaHUnmLLe
- Embedded storage engine

- XenartenbHo pure Java

g 0JHOKTACCHUKM
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AHanuna pelleHnn Ha 3ameHy Tarantool

» Kyoto Cabinet 1.2.76
— Key-Value
— PasnunyHble Tunel storage (HashDB, TreeDB, ...)
— CH++

- LevelDB 1.9.0
— Key-Value
— Wcnonb3yet LSM Tree n SSTable
— C++

- Cassandra 0.6.4
— Column Family
— Wcnonb3yetr LSM Tree n SSTable
— Java

g OHOK/TAaCCHUKM
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TecTtoBaga KOHUrypauugd

« TecTOBbIV CepBeEpP

— Intel Xeon CPU E5506 2.13GHz

— RAM: 48Gb

— Linux kernel: 2.6.34

— HDD ST3500320NS (7200rpm 32Mb)

— SSD INTEL SSDSA2CW300G3

— File system: xfs rw, noatime, nodiratime, delaylog, nhoquota
 TecToBble AAHHbIE

— 90M 3anuceu key — long , value — byte[1000]

g OHOK/TAaCCHUKM
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Kyoto Cabinet 1.2.76

[TapameTpbl: HashDB, opts=TLINEAR, bnum=200M, msiz=30G, dfunit=8

60000
w Insert data, 10 threads
AR
50000 %1
40000
a
2 30000 - =
§ 3
20000 3
¥,
10000 :
0 ‘: et % 3 2, R OSSR S gaysgpmAp e s
0 1000 2000 3000 4000 5000 6000 7000

time
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LevelDB 1.9.0

50000

S 3nb s XX

45000 %<

40000

35000 <2

[TapameTpbl TECTA:
« cache hit rate 90%
* read threads 30
e write threads 10

,O( O[JHOKTACCHUKM

[TapameTpbl KOHJUrypaumu:

*  max_open_files=100K

* block_size=4000 byte

« write_buffer_size=512M

*  block_cache=LRUCache(30G)
 filter_policy=NewBloomFilterPolicy(10)
* logs - hdd, sstables — ssd,

* yBenunyeH pasmep LO
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Cassandra 0.6.4
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[TapameTpbl TECTA:
« cache hit rate 90%
* read threads 30
e write threads 10
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[TapameTpbl KOHJUrypaumu:.

*  RowsCached=15M

«  MemtableThroughputinMB=512

* IndexiInterval=128

«  CommitLogRotationThresholdMB=128
« DiskAccessMode=mmap

* logs - hdd, sstables — ssd
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LSM Tree & SSTable

SSTable Index

Key1 Offset1 Key2 Offset2 Key3 Offset3
SSTable \ \
Key1 Value1 Key2 Value2 Key3 Value3
flush merge
—_— -
L, L
1 L
MemTable SSTables
l |
| Memory | Disk
Bloom filter b - ]‘
oj111j1o0j1j1j0jo0j111{0y114111480 111
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VIHTepecCcHbIe daKThl

- He ucnonb3yem Cassandra cache
— Wcnonbayem ConcurrentLinkedHashMap SECOND CHANCE
— TpounssogutenbHocTb ConcurrentLinkedHashMap 1.4 LRU < ~50%
— B ka4yectBe Value MemoryWrapper 4yepes sun.misc.Unsafe

public class MemoryWrapper implements Memory {

private final AtomicInteger references = new AtomicInteger(l);
private final long position:
private final int size;

- Off heap allocation malloc (glibc 2.5) -> tcmalloc
— OTcyTCcTBME Oerpagaunm
— Average allocation time ~ 800 ns npoTnB 4eCATKOB US
*  TwoHUHr linux no npumepy LVS n HAProxy, cHuxeHue average

client time Ha ~30%
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PesynbraThl

*  CH4aTo orpaHundeHue In-Memory
- Embedded java storage
* BO3MOXHOCTb MakcMmarnbHO UCMNOSb30BaTb XKeeso
* YBennyeHne nponsBoanTeENbLHOCTU
— Instant-messenger (~1.5 kb gaHHbIe) ¢ ogHOM Hoabl ~30K -> ~90K
— Cache hit rate ~95%
— Reads ~75K Writes ~15K
— CoKpalleHne Konn4yecTtsa cepBepoB ¢ 24 -> 12

* Cleanup 6e3 nonHoro obxoaa, coxpaHaeTcs nHdopmaums o
tombstone Ha kaxgown Hoae
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Cnacub6o!

KOHTaKTbI
http://habrahabr.ru/company/odnoklassniki/blog/
https://github.com/odnoklassniki/

roman.antipin@odnoklassniki.ru

http://v.ok.ru




