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History

e July 2008 — open-sourced by Facebook?

@ March 2010 — graduated from the Apache Incubator

@ Influenced by Amazon Dynamo

o Committers: Rackspace, Digg, Twitter, Amazon,
Microsoft

!Facebook. Cassandra — A Decentralized Structured Storage System:
http://www.cs.cornell.edu/projects/ladis2009/papers/
lakshman-1adis2009.pdf
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Features

@ Decentralized — no SPoF, every node is identical
@ Multi data center replication

o Elastic Scalability

e High Availability and Fault Tolerance

@ Tunable consistency

°

CQL
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Data Model

Based on Google Bigtable

Hybrid: Key-value + Column-oriented

Kaxkast cTpoka CoaepXMT MHOXXECTBO KOJIOHOK
KonoHka (siueiika): umsi + 3HadeHne

PasHble CTPOKK MOTYT NMETb pasHblii Habop KOJIOHOK
[pynnupoBka KOJIOHOK B CeEMelicTBa 1
CynepcemMencTaa

Table
A distributed multi dimensional map indexed by a key
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ACID

@ Hukakux JOIN-oB 1 BHELWHUX KAtOYeENA

ATOMapHOCTb Ha ypoBHe cTpok, HeT rollback

@ MoXHO noayunTh OWMDOKY Npy 3anncu, HO 3anuchb
cocTonTCs

@ OTMmeTKN BpeMeHUn OT KINEHTa Npu KOHANKTaX

@ Hacrtpausaemasi koHcCTEHTHOCTL (KOMNMYECTBO
penmk)

@ V30/19ums Ha ypoBHe CTPOK

@ Durability: commit log + replication

Llecbko B. A. (CompSciCenter) Cassandra 30 ceHTsbpsa 2013 r. 6 /67



Beepenne CAP

CAP

@ Tunable Consistency
@ Tunable Availability
e Partition Tolerance
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________________Breacwve LSO

[Tonb30oBaTENNU

CaMoe nonyasipHoe KOJOHOYHOE XpaHUANLLE?:

Cisco

CERN

Digg
Facebook
IBM

Netflix
Reddit
SoundCloud
Twitter
Odnoklassniki

— e VYandex

2http://db-engines.com/en/ranking/wide+column+store
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MoTunsauus

If | had asked people what
they wanted, they would
have said faster horses.

Henry Ford

Y10 He Tak ¢ RDBMS?

OueHb pekomergyto Chapter 1. "What's Wrong with
Relational Databases?"in "Cassandra: The Definiteve
Guide"?

2Eben Hewitt. Cassandra: The Definitive Guide. 2010. ISBN
1449390412.
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V Hac ecTb cepeuc Ha RDBMS

Bcé pabotaet?
He Tporaiil

C 4em MoryT bbITb NpobiemMbi:

o (Distributed) Transactions®
o (Distributed) JOINs

@ (Distributed) Schema evolution
e Sharding®

e Functional segmentation
o Key-based sharding
o Lookup table
3Gregor Hohpe. Starbucks Does Not Use Two-Phase Commit:
http://www.eaipatterns.com/ramblings/18_starbucks.html
#Michael Stonebraker. The Case for Shared Nothing. 1986
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Use Case: RDBMS Scaling

LiveJournal
Brad Fitzpatrick. LiveJournal's Backend: A history of
scaling?. August 2005.

“http://www.danga.com/words/2005_oscon/oscon-2005. pdf

Llecbko B. A. (CompSciCenter) Cassandra 30 ceHTs6ps 2013 r. 11 / 67


http://www.danga.com/words/2005_oscon/oscon-2005.pdf

Beegexue MoTusauus

Web Scale

IDC. The Expanding Digital Universe®. March 2007:

@ YouTube: 2007 — 100 M videos/day, 2008 — 1 B
videos/day
Chevron: 2 TB/day
Internet: 2006 — 166 EB, 2010 — 1 ZB
Wall-Mart: 2000 — 110 TB, 2004 — 0.5 PB

Email: 1998 — 253 M accounts, 2010 — 2 B accounts
etc.®

Shttp://www.emc.com/collateral/analyst-reports/
expanding-digital-idc-white-paper.pdf

Shttp://highscalability.com/
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Mopaenb aaHHbIX

e Cassandra — napTULMOHMPOBAHHOE XPaHUANLLE
PALOB

o lcxoanm 13 3anpocos, a He U3 CyWHOCTER u cea3ei

@ Tabanua — KoNnekuus ynopsagoHeHHbIX KONOHOK

@ Keyspace — rpynna Tabany (obsiuto per application)
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Ecaun rnybxe

Row Key 1 —>»

Row Key 2 —>»
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hTepdeiics

e Thrift API

o VcTopuyeckn nepeebiii
@ HuskoypoBHeBbiii
@ [1oBO/IbLHO MHOIOC/OBHBbI
e CQL (tekywas sepcus 3.1)
o SQL-nopobHblin
o (MouTtn HackonbKo e) Bblpa3uTenbHbI
e PasBuBaetcs
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caL
[Tpumep

1 CREATE TABLE songs (
> id uuid PRIMARY KEY,
3 title text,

4 album text,

5 artist text,

6 data blob

7))

1 CREATE TABLE playlists (

> id uuid,

s song_order int,

4 song_id uuid,

5 title text,

6 album text,

7 artist text,

s PRIMARY KEY (id, song_order));
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caL
OcobeHHOCTHU

e Compound keys (clustering)

@ Indexes

o Collection types’: set, 1ist, map

@ INSERT = UPDATE = UPSERT

@ DELETE asis cTpoku unu Habopa siueek
o TTL

e Counters

o Cm. cneky®

"http://www.datastax.com/dev/blog/cql3_collections
8http:
//www.datastax.com/documentation/cql/3.1/webhelp/index.html
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KOMMNOHEHTBI

e Consistent Hashing + VNodes (cm. nekuuto 1)
@ Gossip — cocTaB 1 COCTOsiHUE Y3/10B

e Partitioner — gaxHbie no ysnam

e Replica placement strategy — pennvkn no
y3nam

Snitch — Tononorus (AU v croiikn)
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KomnoHeHTb!

ApxuTekTypa
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ApxuTekTypa KomnoHeHTbI

Gossip

@ V3nbl neproanyecky obMeHmnBatoTcs nHdopmaumeli o
cebe n apyrux ysnax

@ Kaxayto cekyHay He bosiblue YeM C Tpemst y3namu

@ Bce y3nbl bbicTpo y3HatoT nHdopmaLmo o0bo Bcex
y3nax

o CoobuieHuns UMetoT Bepcuto — ycrapesLuas
MHPOPMALUS 3aTHPAETCs

@ Seed nodes Bo n3bexkaHust NapTULMOHNPOBAHNSA

@ Gossip-uHdopMaLmsa XpaHUTCA Ha KaXk4ol Home
NePCUCTEHTHO

o ObHapyxenue cboes y3nos (+ dynamic snitch)?

9Naohiro Hayashibara, Xavier Défago, Rami Yared and Takuya Katayama.
The ¢ Accrual Failure Detector. 2008
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Partitioner

o Consistent Hashing!®
o Hogbili Murmur3Partitioner (—2% to +2%) n

cTapbiii RandomPartitioner (0 to 2127 — 1)
@ ByteOrderedPartitioner

o Jlekcukorpadbuyeckn no baiitam knroya

o CnoxHas banaHcupoBka Harpysku (pacyér guanasoHoB
napTuuUmnii BpyYHYyt0)

o HepaBHomepHas banaHcmpoBKa Asist pasHbix Tabauy

o [locnepoBatenbHas 3annch YNUPAETCs B OAWH y3en

Ohttp://www.datastax.com/documentation/cassandra/2.0/webhelp/
cassandra/architecture/architectureDataDistributeAbout_c.html
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Replica Placement Strategy

@ Replication Factor — kosnuecTBo penank Ha KnacTep
o Kaxkgas pennuka Ha OTAENbHOM y3ne

@ Bce pennukun paBHonpaBsHbl
SimpleStrategy:
o 1 1Ll (ecnu nnaHmpyete pacumpsiTbCs, He UCMOJL3YIATE)
o [lepBasi pennuka Ha y3en ot Partitioner
e OcTanbHble — MO YacOBOIi CTpeNke NO KOJbLYy
NetworkTopologyStrategy:
o Onpepensiet KoM4ecTBO pennnk B kaxaom JLL
e VY3nbl Ans pennank — uAEM No KOMbLy A0 crefytoLeit
CTOWKN
e Yacro croiikn BbipybatoTcs yenukom (nutaxue,
OXNaXKAEHUE, CeTb, ...)
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ApxuTtekTypa KomnoHeHTbI

Network TopologyStrategy

PakTopsbl

@ XenatensHo 4tenne sHyTpu AL
@ YuynTbiBaeM TunuyHole cbou

o 2 pennvku B kaxxgom [LI
Cboit ogHoro y3na — ConsistencylLevel .ONE

o 3 pennukn B kaxkgom Ll

e Cboit ogHoro y3na —
ConsistencyLevel.LOCAL_QUORUM
o (Cboii aByx y3anos — ConsistencyLevel.ONE

Llecbko B. A. (CompSciCenter) Cassandra 30 ceHTsi6ps 2013 r.
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ApxuTekTypa KomnoHeHTbI

Snitch

OpuHakoBasi koHUTypaLua Ha ysnax
Dynamic snitching wrapper!!
o [lo YMONHYAHUIO N TOJNIBKO Ha 4YTEHne
@ [laHHble ¢ camoii BbICTpOli peninku, C OCTaNlbHbIX —
KOHTPOJIbHbIE CYMMBbI
e Cratncrtnka Read Latency u Tekywme 3agayn y3ios

@ SimpleSnitch: Hukakux [Ll n cToek

@ RackInferringSnitch: (110.dc.rack.node)

@ PropertyFileSnitch: agpeca 8 [l /cToiikn B
caiine

@ GossipingPropertyFileSnitch: nokanbHbiii ALl n

CToiiKa B chaiisie Ha kaxaom ysne + Gossip
http://www.datastax.com/dev/blog/

dynamic_snitching_in-cassandra-past-present-and-future
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KnneHTckne 3anpochi

@ MoxHo obpalatbcs kK atobomy ysny

@ VY3en CTaHOBUTCS KOOPAUHATOPOM A TEKYLLEro
3anpoca

e KoopanHaTtop npokcupyeT ¢ y4étom Partitioner v
Replica Placement Strategy
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ApxuTekTypa KnuneHnTtckune sanpocsi

@ 3anpoc BCEM penJinkaM He3aBUCKHMO OT
ConsistencyLevel

@ ConsistencylLevel onpefenser, CKOJIbKO pPenank
[OMKHO OTBETUTL A ycnexa
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ApxuTekTypa KnuneHnTtckune sanpocsi

Write: [1pumep

Client
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MultiDC Write

e OnTumMmn3saums — ofnH KOOPAUHATOP B KaXK0M

yaanéssom Ll

@ ConsistencylLevel.ONE nnn
ConsistencyLevel.LOCAL_QUORUM — obsizaHbl
OTBETWUTL TOJILKO JIOKaJibHble y3/bl (reorpacus He
BJANSIET HA 3aJEPXKKY)
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ApxuTekTypa KnuneHnTtckune sanpocsi

MultiDC Write: Tpumep

Client
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Write: Consistencylevel

@ ANY — Bcerga ycnex (hinted handoff)
@ ONE — B commit-log oaHoro y3sna
e TWO

e THREE
@ QUORUM — inter DC + Hy>xeH 3anac npo4HocTu
e LOCAL_QUORUM — bbicTpee, 4yem QUORUM

o EACH_QUORUM — Bbllle KOHCUCTEHTHOCTb

e ALL — WAT?

He 3abbiBaem
Ha>ke npu ONE n LOCAL_QUORUM 3anncb NOWOT BCEM
penavkam B T.4. B apyrux L
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ApxuTekTypa KnuneHnTtckune sanpocsi

Read

Read-3anpockl oT KoopanHaTopa pennkam:
@ [lpsimoli 3anpoc Ha 4TeHue (B COOTBETCTBUN C
ConsistencyLevel)
o CambIM «bbICTpbIMY penankam
o CpaBHuBaeM OTBETbI
e Ecnn He cosnagatot, To camas ceexas (no
timestamp) — knueHTy

@ PoHosblIl read repair (Bcem ocTanbHbIM pennkam)
o [lna crHXpoHM3auumM «ropsvmxy AaHHbIX
@ read_repair_chance no ymondanuio 0.1
e Ecnn He coBmapatoT x3Lm, TO nepe3anuncbiBaem
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ApxuTekTypa KnuneHnTtckune sanpocsi

Read: lNMpumep

Client
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Read Consistencylevel

@ ONE — bauwxaiilias penamka, BOSMOXHO, yCTapeBLuve
aHHblEe

TWO

THREE

QUORUM — inter DC + Hy>xeH 3anac npo4HOCTY
LOCAL_QUORUM — bbicTpee, yem QUORUM
EACH_QUORUM — BbllLe KOHCUCTEHTHOCTb
ALL — WAT?

NHTepnpeTauus
BosBpaluaem camoe cBexxee 3HayeHune U3 TpebyeMoro
MHOXECTBA PEnJInK
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Quorum

Quorum
Quorum = | BE 4 1]

RF = 2 = Quorum = 2 — HeT 3anaca
RF = 3 = Quorum = 2 — B 3anace 1 y3en
RF = 4 = Quorum = 3 — B 3anace 1 y3sen

°
°
°
@ RF =5 = Quorum = 3 — B 3anace 2 y3na

Consistency
R+ W > RF

e R=24+W=2>RF =3 — B 3anace 1 yzsen
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KnunenTckune 3anpocel

[Mpobrema

@ V3en cboiiHyn: »eneso unn (Hawe) cetb
@ A Mbl XOTUM Ha Hero 3anucaTb
@ Yto penats?

Hinted Handoff

@ [yctb n3sectro (Gossip), 4TO y3en NexXuT, unn y3ern
He oTBeyaeT

o KoopgunaTtop 3anomuHaet hint nokanbHo

o Korga obHapyxnTcsi, 4to y3en nogusincs (Gossip),
eMy nepeLutioT HakomieHHble hints
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ApxuTtekTypa KnnenTckune sanpocsi

Copepxumoe
@ Komy npesHasHa4aeTcs
@ 3Ha4eHue kto4a
o [laHHble

Braumanue
@ Hints xpaHsTcs orpatuyerHoe Bpemsi (no
ymonuanuto 3 yaca)
@ OduuymnansHoO peKoMeHAyeTCs NepuoANYecKnii 3anyck
repair
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OrpaHuyeHus

@ Hint 3acunTbIiBaeTCA He Ha BCEX YPOBHSIX
koHcucTenTHocTn!?: 2 yana (1 mépte) + RF=1 +
ConsistencyLevel.ONE

e Ho Bcerpa paboTaerT, eciu He BbIK/IOYeH

@ ConsistencyLevel.ANY — extreme write availability

e Ecan ympér mawuna c hints, To Mbl ux notepsiem

2http://www.datastax.com/dev/blog/modern-hinted-handoff
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Anti-entropy

[Mpobrema

e Vsen yMEP — nponyctun yganeHne naHHbIX
(] BepHyﬂCﬂ K )KU3HN — AdaHHbI€ BO3POANINCD

Anti-entropy
@ llHnunnpyem c nomowsto nodetool repair
@ 3anyckaem readonly major compaction
@ Ctpoum Merkle Tree?
o ObmeHnBaeMCsi IEPEBBSIMN 11 ULWEM OTUNHUS]
o ObmeHnBaeMCst OT/INYAIOLWUMUCS CErMEHTAMM

“http://en.wikipedia.org/wiki/Merkle_tree
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HAetanun peanusauun XpaHeHune gaHHbIX

Write Path

wn-m .......
data .
Memory memtable
Disk
INDEX
Commit log S5 Table
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[TosicHeHuns

Memtables and SSTables per table
Memtable — oTcopTuposana

SSTable — Henzmensemas oTcopTrpoBaHHas
accoumaTmeHaa Tabanua

ObbI4HO CTpOKa pacrnpeaesieHa no HECKONbKIM

SSTable
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KomaHabi:

write (k1, cl:v1)

write (k2, cl:vl c2:v2)

write (k1, cl:v4 c3:v3 c2:v2)
Commit-log:

k1, cl:v1
k2, cl:vl c2:v2
ki, cl:v4 c3:v3 c2:v2

Memtable/SSTable:

k1l cl:v4 c2:v2 c3:v3
k2 cl:v1l c2:v2
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Flush

Memaory memtable
Disk :
IMNDEX |kl clovd c2iv? c30vd : Flush
clean up klelwledwd |
Commit log
S5Table

Llecbko B. A. (CompSciCenter) Cassandra

30 ceHTs6ps 2013 .
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Update Path

Memeory memtable
Dizk

INGEX | kI clovd c2:v2 £33 INDEX |kl clv5 cdord :
k2 cliwl e2wd k2 clvd e3:v3 ! Flush

Commit log S5Table §5Table
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@ SSTable Hensmensema

@ Delete — tombstone marker

@ PeanbHoe yganeHne no ncredeHun
gc_grace_seconds BO BpeMsi compaction

@ VaanéHHole faHHble MOTYT BO3POAUTLCS (CM.
Anti-entropy)
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Compaction

e Obvenunsier SSTable-chaiinbi
e @PparmeHTbl CTPOK

o [lpotyxwue tombstones
o [lepecTpauBaeT nHAEKCHI
@ SSTable oTcopTuposata = nocnefgoBaTenbHbIi
Nnpoxoa
@ SizeTieredCompactionStrategy u
LeveledCompactionStrategy1314

13http:
//www.datastax.com/dev/blog/when-to-use-leveled-compaction

Yhttp://www.datastax.com/dev/blog/
leveled-compaction-in-apache-cassandra
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Read

Bloom filter

Read
request
Compression
offsets
Partition
summary
E———
R e
Return e
result set -
Partition
Data indax
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KomMeHTapuu

o Kaxgas SSTable umeer Bloom filter!® —
BEPOSITHOCTb HAaxXOXKAEHUs Kto4a B dhaiise

@ Ecnu BeposaTHocTb oTamnydHa ot 0, naém B partition
key cache

@ Ecam Hawnm kntod B KaLWe, NAEM NO CMELLEHNIO,

HaxXO4WM CXaTblii BJIOK U JOCTaéM JaHHble
(*)] ECJ'II/I HE Halln KNAKY B KaoLWIE:
e B partition summary npumepHo HaxoguM CMeLLeHne Ha
ANCKe
e Yutaem nocneposatensHo B0k ¢ gucka
@ 13 compression offset map BbiHuMaem nHgekc 6aoka
e YnTaem okKaTble faHHbIE N BO3BPALLAEM KJINEHTY

Bhttp://en.wikipedia.org/wiki/Bloom_filter
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JlononHuTenbHble CTPYKTYpbI

@ Bloom filter — 1-2 B / mapa. kntoueil

@ Partition summary — no ymonyaHuto war 128

@ Compression offset map — 1-3 B / 1 Tb oxaTbix
AaHHbIX
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HAetanun peanusauun

Read Path

kl clwh c2w? cdivd cdowd
-

 Read ki

XpaHeHune gaHHbIX

Merge |
Memaory
Disk
‘ INDEX
Commit log

Llecbko B. A. (CompSciCenter)

kl clovd c2w2 c3v3
k2 clwl e2=v2

35Table

Cassandra

INDEX |kl clv5 cdvd
k2 clw2 e3:w3

55Table

30 ceHTs6ps 2013 .
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XpaHeHune gaHHbIX

Write-through Row Cache

S5 Tables

................ ‘g g ‘g
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Key Cache + Row Cache

Application reguests a hot, frequently accessed row

/!‘ Application reguests a row not in row cache, but whose key is cached

Row cache
rows_cached=10000

1 Check row cache before going to key cache

Key cache 2 Populate row cache with new row returned

keys_cached=200000

S5Tables on disk

memtables

Cm. nogpobrocTn'®.

Bhttp://www.datastax.com/docs/1.1/operations/tuning
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CQL

1 CREATE TABLE comments (

2 article_id uuid,

3 posted_at timestamp,
4 author text,

5 karma int,

6 content text,

7 PRIMARY KEY (article_id, posted_at))
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CQL u kononkn
KoMOHKMN

620e8... | 1340000000:
1340000000:author Alice
1340000000:content | Nice article, thanks
1340000000:karma 4

| |
[ }
[ J
| )
1340130000: ]
[ )
[ )
| )

1340130000:author Bob
1340130000:content | | agree with Alice, +1
1340130000:karma 0

Cwm []:[I|C:6II: :1”17

17htti : i ‘www .datastax.com/dev/blog/thrift-to-cal3
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Aetanun peanusauun CQL un konoHkn

Wide vs Skinny Rows

e Wide Rows

o (+) KonoHkmn oTcopTupoBaHbl — BO3MOXHBI Tproku®
e (+/-) AtomapHocTb

o (-) Row cache (ckopee Bcero) He pabotaer
e Skinny Rows

e (+) Row cache

e (+/-) HeatomapHo, HO MeHbLue contention

o (-) Bonble 3anuceii — bosblue NHAEKCHI, XyXe

pabotaet Bloom Filter

8

18K nacclnas Cassandra: http://javapoint.ru/talks/15/
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3akntouveHne OnbIT ncnonb3oBaHMst

OnbIT NCNONB30BaHUS

13 Hadoop MOXXHO «MONOXKUTL» KAacTep — XKAEM
CqlOutputFormat

J10BOIBHO MHOTO «py4eKy AJsi NOAKPYHMBaAHMUS
Bruumanue k GC

Pa3BuThle cpeacTBa MOHUTOPUHTA

[Nepnoanyecknii nodetool repair
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OcTanock 3a Kagpom

o SEDA®

@ Jkcnayatauus n TioHuHr (JMX, nodetool)
o MacwTabHble npuMepsl Mcnonb3osanns 2
o Cm. bnor pa3spaboTymnkos?!

Ohttp:
//en.wikipedia.org/wiki/Staged_event-driven_architecture

2Onttp://www.planetcassandra.org/blog/post/
slideshare-presentations---cassandra-summit-2013

2nttp://www.datastax.com/dev/blog
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Cnepytoulas nekums

@ MongoDB (npurnawénHsili goknag)
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U e
Tpebosatus (ewwg pa3s)

@ [lpoekT Ha http://bitbucket.org (Hg) /
http://github.com (Git) + Issue Tracking

o OTKpbITbIfl NPOEKT — CCbINKY MHE Ha MOYTY
@ 3aKpbITbIl NPOEKT — MHe agMuHcKue npasa (incubos)

e ObsazaTenbHo: Scala/Java + ScalaTest/JUnit +
Maven/SBT

o Ob6szaTtenbHo: README + INSTALL

e KomaHnpga 1-3 yenoseka
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Feature Request 0

o «TenedoHHas kHuray (cm. nekumo 01-intro?
cnaing #26)
o ObsizaTenbHbIN

@ Buigan 2013-09-16
e Cropaer cerogHs

2http://incubos.org/2013/edu/db/01-intro.pdf
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34T XOTAT

@ https://github.com/Elizaveta239/Storage_
system_csc

@ https://github.com/Feodorov/DB
@ https://github.com/medvector/
cscenter-databases13

@ https://github.com/Noxoomo/DBCSC

WAT
?! J
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Feature Request 1

e «Big data» per node (cm. nekumio 04-commit?
cnaing #64)

@ Bbigan 2013-09-23

@ Cropaer 2013-10-14

nttp://incubos.org/2013/edu/db/04-commit . pdf
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KTo BCE-Taku xo4eT y4acTBOBaTb

FR1 3amensetr FRO
@ CTaHoBUTCS obsiI3aTeiIbHbIM
He 3acumTbiBaeTcs Kak BonosHUTENbHbIA (He

npuHocut 6anna)
@ Bcé Tak e cropaetr 2013-10-14

He 3abbiBaiiTe
Mo>xHO y4acTBOBaTb KOMaHAON 00 3 4esnoBek
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Cucrema oueHnBaHnA

e Byaet BbigaHo He menblue 6 Feature Requests (FR)

o [ns kaxgoro FR — »éctkuii cpok (Ho He meHblue 2
HeAesb)

@ 3a kaxgpiii FR — 0, 1 unn 2 6anna (3a ocoboe

MacTepCTBO U KPeaTUBHOCTb)

Ons 3auéra HyxHo FRO/FR1 + 4 6anna + otuér

MpoBepsito kaxable BbIXoAHbIE (M0 BO3MOXHOCTM

Yaule)

LleHto paBHOMEpHBIN nporpecc

Beaute ctabunbHyto u HecTabuibHyto BETKMU

ObpaTHas CBSI3b B BUAE ISSUES

@ He Bce issues 3akpbITbl — He 3a4TEHO
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FR2: Static Sharding

PaBHoMnpaBHble y3/bl

[aHHble pacnpefeseHbl no Knacrepy
Cratuyeckast koHdurypauus (y3ibl 1 AnanasoHs
KJtOYeiR)

KnneHT 3HaeT KOHUIypaLmo 1 Kyaa Xo4uTb
Tectbl + Testability

Cropaetr — 2013-10-14
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FR3: Master-Slave Replication

Commit-log ot master k slaves

CraTuyeckas koHurypauus

KnueHT 3HaeT koHUrypaumo — nuweT B master,
quTaet n3 slaves

TecTtbl + Testability

Cropaer — 2013-10-21
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HomawiHee 3apaHue Feature Requests

FR4: Scalability

@ [lnnamunueckas koHdurypaums (gobasnsiem u
yAansieM HOAbl Ha NeTy)

B npocreiiwem cnyyae 2PC Hosoli kKoHdurypauun
Graceful Degradation

Consistent Hashing

Murpaumns napTuunii npu gobasnerunn/yaaneHnn
Y3108

TecTtbl + Testability

Cropaetr — 2013-10-28
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Bonpochkl?

@ http://incubos.org/contacts/

e Obuime Bonpockl — B Twitter: @incubos

@ Bonpocbl no nekyusim — B KOMMEHTapPUSIX;
http://incubos.org/blog/

@ YacTHble BONpOCHl — B MOYTY
vadim.tsesko@gmail.com
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