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Cassandra @ g OHOKJIAaCCHUKM

Mcnonb3lyem ¢ 2010 roaa
-0.6, 1.2, 2.0

Cenvac
— 2/ KnacTtepos

— 500 HOp,
— 300 TB gaHHbIX

Cambin bbicTpbiv: 1M on/cek (48 HoA)
Cambin 6onbwon: 130TB (96 HoA)



SQL Server 2005

*lcnonb3yeM C Havyasna BpemMeH
* 200 cepBepoBs, 50 TB gaHHbIX

*llapAnHr
» F(Entity _Id) -> Token -> Node
- F(Master_ld) === F(Detail_Id)

* ['pynnnpoBka Tabnuu, No dyHKUMOHaIbHOW BNnM30CTH

\ 4

[pynna JlokanbHOM TpaH3aKuuu




Fast SQL Server 2005

* PBJOIN

* Forelghtkey-constralnts

* Stored-Proes,—Friggers

* Read uncommitted (noTx)

* KopoTkue TpaH3akumum <100ms
* HeT maccoBbiXx UPDATE, DELETE
* 3aNpPOoChbl TOJIbKO MO UHAEKCAM




[Mpobnembl ¢ SQL

BSoD

PyyHoe MacwTabupoBaHue
Downtime npwu pabotax c b1, AU
CKOpPOCTb HA 3anuchb

[1noxas OTKa30yCTONYNBOCTb

1 bl cepBep = pas B 3 roga
o4 cepBepa = pa3 B 3 Heaesn
200 cepBepoB > pasa B HEAEO
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OTKa30yCTONYNBOCTD
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http://en.wikipedia.org/wiki/High-availability cluster



http://en.wikipedia.org/wiki/High-availability_cluster

OTKa30yCTONYNBOCTD

| External LAN |
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O4HOKJ1IaCCHNKU
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OTKa30yCTONYNBOCTD

OAHOKRJZIAaCCHUKA



OTka3zoyctonuymsocTb SQL

* Jloporoe obopyaoBaHue
—x10 ctonmocTn 1U cepBepa

* [ NIOYHO U CNOXHO
— lTopmut npwu failover
— 10 % nepeknYeHUN HeyaalOTCH

*Ee HeT

—npu oTkaze UOJ
Hy>XHO HOBOe XpaHuaunuie




[lpocTada TpaH3aKLUuA

TX.start(“Albums”, 1id);
Album album = albums.lock(1id);
Photo photo = photos.create(..);

if (photo.status == PUBLIC ) {
album.1ncPublicPhotosCount();
}

TX.commit();

YTeHne - moaundunkaumna - uamMeHeHue
Pa3Hble CyULHOCTUN, HECKOJIbKO Tabnuy,
Bo3MOXHa KOHKYpPEeHTHad Mmoandukaumns



HoBoe XpaHunuuie &

*[TporpaMMunUCTaM:

ACID

SQL

* AAMUWHAM:

YTeHune n 3anuck npu otkase LUO/
MacwTtabnpyemMmocTb Ha Xo4y
/lelleBble cepBepa

* dukcabenbHbIn kKo (OpenSource,java)



SQL ? NoSQL ?

*MacwTtabupyemoctb * ACID
* OTKA30yCTOUYNBOCTD

- Knacrtep

— KOHMAUKTDI

- SQL 7':/&6(

SP’ | Figger

* 254 .

* Read uncommitted

*HeT maccosbiMm UPDATE, DELETE
*3anpochbl TONLKO MO UHAEKCaM

S —

* Cassandra 2 CQL

—

O4HOKJ1IaCCHNKU



Cassandra 2.0

CREATE TABLE photos
(1d bigint KEY, owner bigint,..)

SELECT * FROM photos WHERE 1d=?
UPDATE photos SET .. WHERE 1d=?

UTO elle eCTb:
MacwTtabnpyemMocTb
CKOpOCTb https://github.com/jbellis /YCSB
KBopyMbl, speculative retry
Batchlog
“Lightweight” transactions ?



https://github.com/jbellis/YCSB

Cassandra 2.0

YTO ponucars:
ACID TpaH3akuuu
OLTP nHaekchol
[eHepaTOp MOHOTOHHbLIX UA,

CREATE TABLE photos
(1d bigint KEY, owner bigint,..)

// OLAP 1index
SELECT * FROM photos WHERE geomark=°‘SPB’;

// OLTP 1index
SELECT * FROM photos WHERE owner=? AND status=7;

(
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Gossip & Messaging

\\
clients
“Heartbeat”
\
N Cxema JaHHbIX

Cxema
NapTULMOHNPOBAHUS

Tonosiorns Knacrtepa

C* Storage nodes



KIANEeHTHI

clients

* Fat client npoTokon
* KoopAMHATOP = KAUEHT
*HapexHee, bbicTpee



KIANEeHTHI

clients




C*One Update Srvs

*Ynpaenset 6/10KMpOBKaMU
* BblJ@aeT MOHOTOHHbBIU timestamp

v

Lamport Timestamp
https://ru.wikipedia.org/wiki/Yacbl_JIsmnopTa

*YnpaBnsaeT TpaH3aKUNAMMU
* ... N NBMeHeHneM AaHHbIX B HUX


https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%8B_%D0%9B%D1%8D%D0%BC%D0%BF%D0%BE%D1%80%D1%82%D0%B0

bN1OKNPOBKU

~Wapavdr
* F(Entity_Id) -> Token -> Node
+ F(Master_Ild) === F(Detail_Id)

S

C*One

Update
services

* MacTepa rpynn TpaH3aKkLnun
* [MTpbocTble 6BIOKUDOBKU B MaMATU



OTKa3bl

1041 | Lofd-2 + LoA-3

*50ms TUK
* Gl GC
*200ms po obHapyXeHuna oTkasa



Pe3epBUPOBaAHUA

4 )

clients
> 800

start Tx

* CNeKyAATUBHbIN CTAPT TPaH3aKLUN



HepoXaeHHble TPpaH3aKUunu

*3anpocChbl HA OTKPbITUE B o4yepeb
— (B mMamMATU pe3epPBHbIX)
—YpanawoTca yepes3 TanMayT

* ECnnm nponcxoauT OoTKa3 MacTepa
—oTpabaTbiBaeM X U3 oyepeau

— MOCbIJ1aéM OTBET KJINEHTY
(OTKA3bIBAETCA, €C/IN YKe OTKPbI)



Tx start

Tabnua 6,10KMPOBOK

id=1, a=1, b=1
2. Lock t
s AN
| : 4. Cache
clients
\\\ J)j
1. StartTx ~ . \ 3 Read
® ®
N N
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TX read

Tabnua 6,10KMPOBOK

d=1,a=2, b=2 |

\\\ J)j
1.Read * - | - 2 Read ?
® ®
N N




TX commit

Tabnua 6,10KMPOBOK

d=1,a=2, b=2
2 |
. \\ LOGGED BATCH
clients \
\\\ J)j 3
1. Comm% -
. A ‘/4. Ack
° e
— —
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¢ ACID

* Atomicity

- logged batch nnn Huuyero
*Consistency

- NpUNoXeHue

*|solation

- b1IOKNPOBKN

- Read Committed

* Durability

— KBOPYMHbIE€ YTEHUSA M 3aNUCb B
Cassandra



MHpekcbl B Cassandra 2

CREATE TABLE photos ( SELECT *
1d bigint primary key, WHERE owner=2
owner bigint, //// AND modified>?

modified timestamp

T— —

] A NI18
a N1 W

— HeT coCcTaBHbIX UHOEKCOB

CREATEINDEXtowner;,FHterinRAM-2-
—high cardinality
— 100K yaaneHnn mMakc [Qe
— He ckanupyeTtcd, oyeHb MeaJIeHHO YNTAaTh




NMHaekcbl B C*One

owner modified caption access
9.10.2014 |“kitty miau”

INDEX 11 ON photos (owner, modified)
VALUES (caption,access,..);

owner modified id caption access

“Kitty miau”

Clustering Key

SELECT * SELECT * FROM 11_test
WHERE owner=? —_l/// WHERE owngrf?
AND modified>?

AND modified>?

T—



Index update

id=1, a=1, b=1
id=1, a=2, b=2
idx: a=2, b=2, id=1

4 \\\ 5 Schema ./

clients W <

UPDATE\

4 )




¢ ACID

* AHpekKcbl “kak B SQL”
— KOHCUCTEHTHbIe
—[10 HECKONbKMM NOoNaMm
— Ckanmpyembie 1 bbICTPOAENCTBYIOLLLUE
— BCcTpoOeHHble B A3bIK
—be3 HanncaHna NpUKNaaHOro Koaa
— He BnuawouwmMe Ha CKOpOCTb 3aNnUCK

* [ eHepaTOpP MOHOTOHHbIX UA,

—be3 pybnukaTtos
—SELECT nextval FROM segName;




OOTKU

*11 Mmmnamnapnos 3anncen

* 80 K reads/sec, 2k-8k tx/sec

% SQL

—RF=1 (RAID 10)

- 32 MS SQL + 16 standby + 10 backup = 58
—3arpyxeHa Ha 100%

*[locne

—RF=3 ( B pa3Hbix LLO/ )
-63 C* 4+ 6 upd =69, 1/3 no ueHe
—3arpyxeHa Ha 30%



CKOpOCTb

SQL vs C*One avg latency, writes, ns
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POTKWU: pe3ynbTaThl

*Owwnbku: 8500 B AeHb » 1/100

* ANNTenbHOCTb TpaH3akumn: <40ms
*Commit latency avg: <2ms

* Read, write, avg <2ms, 99% ~ 3ms



Uto caenaHo B C*

*21 naTty B issues.apache.org
—mainly range thombstone and queries fixes

*bonee 6bICTpbIN batchlog manager
(CASSANDRA-6134)

* bonee HagexXHbn always retry policy
(CASSANDRA-6866)

* Night of the Living Dead
(CASSANDRA-7872)

* Read repair of range tombstones
(CASSANDRA-6863,CASSANDRA-8013)



http://issues.apache.org

OA4HOKJ1aCCHURKHA

CMNACUBO |

Oner AHacTacbeB

oa@ok.ru
ok.ru/oa
@mOnstermind

slideshare.net/mOnstermind

http://v.ok.ru
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clients
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Tx open/commit/rollback

Transactional reads
Lock requests
Mutations

Non transactional
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[loyeMy He NepKoOHa

http://www.percona.com/doc/percona-xtradb-cluster/5.6/
limitation.html

. Due to cluster level optimistic concurrency control,
transaction issuing COMMIT may still be aborted at that
stage. There can be two transactions writing to same rows and
committing in separate Percona XtraDB Cluster nodes, and
only one of the them can successfully commit. The failing one
will be aborted. For cluster level aborts, Percona XtraDB
Cluster gives back deadlock error code:

. The write throughput of the whole cluster is limited by
weakest node. If one node becomes slow, whole cluster is
slow. If you have requirements for stable high performance,
then it should be supported by corresponding hardware.



[Touemy He MySQL Cluster

https://mariadb.com/sites/default/files/

High_Availability Solutions_for_the MariaDB_and MySQL_Database

-_MariaDB_White Paper.pdf Page 13

2pc protocol

A data node therefore always needs to communicate with
other data nodes and SQL nodes over the
network,  which requires Ilownetwork latency.
Spreading MySQL Cluster in two data centers
connectedin a WAN Is therefore notrecommended.
A MySQLdatabase can runwith  severaldata

nodes, which allows distribution  of the data for
scalability and  performance, while data is replicated
for redundancy on up to four data nodes.


https://mariadb.com/sites/default/files/High_Availability_Solutions_for_the_MariaDB_and_MySQL_Database_-_MariaDB_White_Paper.pdf

MariaDB Galera

https://mariadb.com/kb/en/mariadb/documentation/replication-cluster-multi-master/galera/
mariadb-galera-cluster-known-limitations/

Performance: by design performance of the cluster cannot be higher than
performance of the slowest node; however, even if you have only one node, its
performance can be considerably lower comparing to running the same server in a
standalone mode (without wsrep provider). It is particularly true for big enough
transactions (even those which are well within current limitations on transaction size
quoted above).

After a temporary split, if the 'good’ part of the cluster was still reachable and its
state was modified, resynchronization occurs. As a part of it, nodes of the 'bad’
part of the cluster drop all client connections. It might be quite unexpected,
especially if the client was idle and did not even know anything wrong was
happening. Please also note that after the connection to the isolated node is
restored, if there is a flow on the node, it takes a long time for it to synchronize,
during which the "good" node says that the cluster is already of the normal size and
synced, while the rejoining node says it's only joined (but not synced). The
connections keep getting ‘unknown command'. It should pass eventually.


https://mariadb.com/kb/en/mariadb/documentation/replication-cluster-multi-master/galera/mariadb-galera-cluster-known-limitations/

Competitive performance cassanpea

52500
35000

17500 ——

Inserts Balanced (50/50) Read-heavy (90/10)

https://github.com/jbellis/YCSB




