NoSQL 6a3u ot gaHHU —
Bb3MOXXHOCTU U NPUIOXEHME

BecenuH Hukonos
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. Kakso e NoSQL

. MpoGnemn npeg RDBMS
. Hsakon NoSQL DB

. MySQL kato NoSQL DB
. Manko npaktuka
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Kakso e NoSQL

HepenaunoHHu 6a3n oT gaHHK,
KOUTO eBEHTYarnHo He nogabpxaTt SQL
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Mpobnemun npeg RDBMS?

v C npocT moaen

v’ [lo6pe nosHaTn

v HapexxgHu

v/ TabnuuuTe ce Bb3npremart NiecHo
v YuaT ce B yuunuie

v CtangaptuaumpaH SQL
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MpumepHa cxema
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[MpumepHa 3asBka

SELECT u.id, max(u.username), count(*)
FROM users u

JOIN followers f ON u.id = f.followed
GROUP BY u.id

ORDER BY count(*) DESC

LIMIT 10;
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NcTnHCcka cxema
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govnokod.ru
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Komnpomucu

[MpomeHn B cxemara

ALTER TABLE users
ADD COLUMN followers_count INT DEFAULT O;

W kewmnpaHe n3ebH B;:
Memcache, Redis
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...n npobnemu

Paamep Ha B[] > RAM

Paamep Ha nHgekcute > RAM

Paamep Ha B[] > oMCckoBOTO NPOCTPaHCTBO
Locks

HepocTtur Ha CPU

=> #FAIL
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OrpaHuyeHun pecypcu
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MpobnemHn mecTta
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Pennukauuns
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CkanupyemocTt
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Partitioning + Sharding =

» JOIN #FAIL
* TpyaHu 0606LeHns

* MHoro noruka BbB
BalleTo npunoxeHune
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Mpobnemun npeg RDBMS

CkanupyemocTt
Partitioning
Sharding

KewwnpaHe
[HeHopmanusauus
[MpomeHu B cxemata
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TeopemaTta CAP

KoHcucrtentHocT (C):

Bcuuku knueHTH Ha 6a3aTa OT AaHHW BKAAT €4Ha U Cblia MHdopmaLys,
[laxe Mpu KOHKYPEHTHO OGHOBSIBaHe.

HanuuHocT (A):

Bcuuku knneHTU Ha 6a3aTa OT AaHHW MOraT Aa AOCTbNBAT HAKOSi BEPCUS Ha
nHopmaLmsiTa.

Bb3MOXHOCT 3a pasaensiHe BbpXy MHOIo cbpBbpH (P):
BasaTta oT JaHHN MOXe [ja ce pa3ferst BbpXy MHOXECTBO CbpBbpHU.

WU3bepeTe aBe.

Epuk Bptobp, 2000 2.
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NoSQL peLueHus

YnpaBreHue Ha KoMnpoMucuTe
EBeHTyanHa KOHCUCTEHTHOCT
OTka3 oT ukcMpaHa cxema
JavaScript, JSON, REST
MapReduce

GFS, HDFS

OTkas ot SQL
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Mawabun Ha beacTBueTo

GOLJS[G amazoncom

(v i

YaHoO!

» BigTable, Dynamo
¢ Cassandra, Riak
* CouchDB, MongoDB

« Redis, MemcacheDB

« Hadoop, Hbase, RavenDB,
Kyoto Cabinet, Sherpa, Neo4j,
FlockDB, Hypertable n ap.

iy

foursquarc iR tore

DILLY
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Google BigTable

Google anaiyti
+ MHoromepeH macvis ¢ Analyties

* KonoHu n cemencrtea OT KONOHU

* SSTable

» Komnpecus u
« GFS

* 2004 .
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Amazon Dynamo

* XOpu3oHTanHo ckanupyema
* EBeHTyanHo KOHCUCTEHTHa
* PaBHOMNoOCTaBeHM CbpBbPU

» Keyl/value Bl

* put/get

« 2007 .
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Cassandra

» BigTable + Dynamo = Cassandra m

* HacTtpoviBaema KOHCUCTEHTHOCT
« KonoHu, cemenictea, CynepkonioHn g dd‘,
» Cassandra-cli shell re ”

* BwmecTo MHaekcu, HoBK cemencTea

- Gossip

« Java, Thrift
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KonoHwu

{

"name": “City",

"value": “Sofia“,
"timestamp": "1290196015"
h

{

"name": “Code",

"value": “1784",
"timestamp": "1290196013“

}
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CemencTBa KONOHMU

{
“Veselin Nikolov":{
"Users":

“Stefan Kanev":

"Users™:
{ "emailAddress":{"name":"emailAddress", "value":“skanev@foo.br"},
"twitter":{"name":"twitter", "value":“skanev"} } }

“Lectures":
{ “Openfest"{"name":“lectureName", "value":“MongoDB Rulez"} }
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CynepKosioHn

Friend_Diggs { // Column Family — rnacoseTe Ha npustenute
12345 : {// story_id as Row key
user_id: { // SuperColumns are User’s IDs
friend_id1: true,
friend_id2: true,
friend_id3: true
}

}

CynepkornoHa = k/v ABoWika, B KOSITO CTOMHOCTTa € Habop OT KOMOHMW.

https://nosqleast.com/2009/slides/sarkissian-cassandra.pdf
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Hakoun npobnemun ¢ Cassandra

Digg #FAIL, Reddit #WIN

MNupekc = HoBo cemMencTBO KOMNOHU
HoBo cemelncTBO KOnoHM = restart
WTF is a SuperColumn?

Ao bd =
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CouchDB

* [lokymeHTU

REST, JavaScript, JSON

B|B|C!

* MartepuwanHu uarneam

* MapReduce
* MVCC - peBusun Ha

LOOKYMEHTUTE
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[loKyMeHT

"163271278f438b6cch9c87879d0001c7",

i '3-29830772003eb7f6e49f55834d28c640",
"url": "http://dzver.com/blog/?p=2000",

“author": "Eric Brewer",

"title": "The CAP Theorem",

"comments": [

“author": "Veselin Nikolov",
"published": "2010-08-17 15:00:00",
"body": "Cool Dude!"

“author": "Mark Twain",
"published": "2010-08-17 15:01:00",
"body": “Bachna tpenay”
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{

}

OLle JOKYMEHTH

"_id": "60206fa17eb65874b38594abd57ded49",

" '3-29830772003eb7f6e49f55834d28c640",
"doc_type": “Post”,

"url": "http://dzver.com/blog/?p=2000",

"author": "Eric Brewer",

"title": "The CAP Theorem",

{
"_id": "60206fa17eb65874b38594abd57dcafd",

"_rev": "1-5e9d312e407a13661fa69fb626c78466",
"body": "Hello Dolly",

": "Comment",

Veselin",

: "60206fa17eb65874b38594abd57ded49",
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Design document

Source

_id
_rev
views
by_post_id
g
reduce
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MaTepwvaneH narneg
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Hakoun npobnemun ¢ CouchDB

1. BaBeH 3anuc
2. baBHO nMbpBOHa4anHoO cb3gaBaHe Ha
narneam

3. GROUP BY .. ORDER BY count — camo
¢ hack.
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MongoDB

:nurcz::-_'fz

[okymeHTn
UHdekcu bitly
Mongo shell

JSON, JavaScript, MapReduce
ReplicaSet, auto sharding*®
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Pasnukn ¢ CouchDB

* No single server durability (fixed?)
» MapReduce pabotn nogo6Ho Ha SQL
» PaboTn 6bp3o
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Hadoop

HDFS
MapReduce
HBase

Pig

Hive
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Ouwe Hakonko BaxkHn NoSQL DB

Redis & MemcacheDB

FlockDB 3a friends & followers

Neo4j 3a rpacu

* Riak — Dynamo aHanor ¢ MapReduce
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MySQL NoSQL

1. FriendFeed
2. Yoshinori Matsunobu

MySQL BbB FriendFeed

1. CepwuanuaupaH macus B blob
2. Hosa Tabnuua 3a Bcekun uHAeKc

http://bret.appspot.com/entry/how-friendfeed-uses-mysql
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MySQL 6e3 SQL

1. NDB Cluster + NDBAPI
2. HandlerSocket Plugin
3. 3asaskm no PK, 6e3 SQL

http://yoshinorimatsunobu.blogspot.com/2010/10/using-
mysql-as-nosgl-story-for.html

Manko npakTtuka

TecToBeTe ca crekynaTuBHY,
aKo He ce npoBexaar B pasnpeaerieHa cpeaa
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3anuc Ha gaHHu

5000 pokymeHTa B 50 HULLKK
MySQL: 65 sec, MongoDB 21 sec, Cassandra: 23 sec
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N3Bnun4yaHe Ha gaHHK

1000 u34MTaHNS Ha CTATUS C HEiHUTE KOMEHTapW, KOHKYPEHTHO B 10 HULLIKK

MySQL: 2.4 sec, CouchDB: 0.57 sec.
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O606LeHne

* [lpoctn n 6bp3n
* [Nogxogsawm 3a cneundmnyHu 3agayn
* Hy>xHWM ca MHOro TectoBe
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rlepCI'IeKTVIBVI 3a pa3BunUTne

MongoDB single server durability
Cassandra — KoHdUrypauusi B peanHo Bpeme
CouchDB — nogpexaaHe Ha MapReduce

Hadoop PIG, Hadoop Hive QL
MapReduce B8 RDBMS




