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PenfauunoHHble 6a3bl faHHbIX:
XpaHeHue U MacluTabupoBaHue Tb

Hukonanm MapkoB



| Uenwuypoka. Yto BLI y3HaeTe:

Kak ycTpoeHbl penaunoHHble b7

KakoBa pornb cxem B 6a3ax gaHHbIX?

Kaknm obpa3om 6a3bl AaHHbIX MacluTabupyrotes ?

UT0 03Ha4aloT cnoBa — «LWapAMHry, «pennmkaumsa»,
«KOHCEHCYC»?




Cyrt pensumonHeix Bl o
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| Tepmunonorus

TepMuHbI «6a3a JaHHbIX» U «CUCTEMa yrnpaBneHus
6a3amMu OaHHbIX» 0ObIYHO B3auMO3aMeHAEeMbI

PensunoHHas Bl He obsi3aHa nogaepxuBatb SQL, paBHO
Kak 1 SQL paboTaeT He TONbKO NOBEPX PENALMOHHbLIX 6a3
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«PensaumoHHbIN» - OT cnoB.a relation
N N3HaYanbHO OMUCLIBAET HE CBA3b Mexay Tabnuuamu, a rpynny
HabopoB nonen B ogHon Tabnuue
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I Relations

Attribute
A

Tuple {

|

Relation




One-to-One

One-to-Many

Many-to-Many



https://en.wikipedia.org/wiki/One-to-many_(data_model)
https://en.wikipedia.org/wiki/Many-to-many_(data_model)
https://en.wikipedia.org/wiki/One-to-one_(data_model)

I Create/Read/Update/Delete

CREATE
W DELETE

Create -| new item
i i

item

item

item

READ J

UPDATE
—> item 4| ‘




| poL/pmL/pcL/TeL

Data Definition

CREATE
ALTER
DROP
TRUNCATE
RENAME
COMMENT

Data Manipulation

SELECT
INSERT
UPDATE
DELETE
MERGE
CALL
LOCK

Transaction Control

COMMIT
ROLLBACK
SAVEPOINT

SET TRANSACTION

Data Control

GRANT
REVOKE




CxeMbl XpaHeHus




| Schema on Read / Schema on Write

e PensiuMoHHbIe 6a3bl npenmMyLLecTBEHHO NCNOSb3YHT SoW

e TUMbl KOTIOHOK HAJO0 3aAdaTb npu cosgaHum Tabnuubl,
npun 3asinBke AaHHbIX 3apaHee NnpuBeCcTn UX K HYy>XKHOMy Tuny

 [Ipyrve Buabl 6a3 moryT ObITb «schemaless», T.€. ICNOSIb30BaThb SoR

» Hanpumep, YteHmne gaHHbIX n3 danna JSON n3 06 bEKTHOIo
XpaHunuuwa S3 — 3T1o npoueaypa SoR




| Tunbl ganHbIX B PostgresQl

TekctoBble (CHAR, VARCHAR, TEXT)
LlenouncneHHble (INTEGER, SERIAL)
PuUKCcUpoBaHHOU TOYHOCTU (DECIMAL, NUMERIC)
C nnaBarwien Toukou (REAL, DOUBLE)
Norunyeckue (BOOL)

BpemeHHble (DATE, TIME, TIMESTAMP)

BuHapHble (BYTEA, JSONB)




Kak 6a3bl

MacLuTadupyrorca




I BepTukanbHoe v ropusoHTanbHoOe
MaclutabmnpoBaHue

lemg

BEHOLD! | AM THE GENIE
OF THE LAMP, AND |
HAVE COME TO GRANT
YOU THREE WISHES!!

t.

WHAT IS THY
FIRST WISH?

(  MORE WISHES!

8

A GENIE CAN ONLY
GRANT THREE WISHES.
THIS IS THE LAW.

: MORE GENIES!

¥
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| Pennukauus

¢akTop pennukaumm

Pa3buBaem gaHHble Ha Kycku, AenaemM N KOrmm KaXkaoro
KyCKa, KaXkayto KOMuIo 3anncbiBaem Ha OTAENbHYIO
MaLUVHY

[aHHble reorpaduyecku

Bblwe Availability Bbiwe Throughput
onuxe K nonb3oBaTenam




| Tunbi pennukayun

Leader -> Follower

Leader -> Leader

ASYNCHRONOUS REPLICATION

Master

time difference>0ms

SYNCHRONOUS REPLICATION

Master

time difference=0ms
@"i —

Slave

Slave




| Naptuumonmnposanue u wapauHr

XOTUM NMETb HECMELLEHHbIE
NaHHble

Partitioned

Part 1 (GBR, A) Part 2 (GBR, B) Part 3 (IRE, A) Part 3 (USA, A)

Key Ranges? Hash of Key? Consistent Hashing



https://www.toptal.com/big-data/consistent-hashing

| O pewennn npo6nem npu nageHunn

O HeT, Koporb norno!

Buibupaem HOBOro Kopong

[la 3qpaBcTBYyeT HOBbIN

Fencin
Koponb! B —



https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%B2%D1%8B%D0%B1%D0%BE%D1%80%D0%B0_%D0%BB%D0%B8%D0%B4%D0%B5%D1%80%D0%B0
https://en.wikipedia.org/wiki/Fencing_(computing)

| Tpa6nwyTtunr

MOHUTOPWHT, a eLle nyJylle observability - rmaBHbIN
NOMOLLHUK B peLeHumn nobbix npodbnem ¢ b

OpaHa 3amensieHHasa Unu HEKOHCUCTEHTHas Hoda MOXeT
cnomaTb Becb KracTtep

[aneko He (pakT, 4To BaM NOTpebyeTcs HacTpamBaTb BCE
3TN BELWM pyKamMn, HO yMeHNe pasroBapmBaTb Ha O4HOM
A3blke ¢ DBA MOXET KpanHe Npuroamtbcs B 60eBbIX

| YCroBmax




YyTb Oonblie o

pacnpeneneHHbIX
cucTemax




| Nunennoe macwrabuposanne

LINEAR SCALABILITY
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Throughput(N) = A — coefficient of performance




| Contention component

LINEAR SCALABILITY

CONTENTION COVMPONENT
S
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_ __AN o — coefficient of serialization
Throughput(N) = 1+o(N-1) (contention)




I Crosstalk component

LINEAR SCALABILITY
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CROSSTALK COMPONENT™
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Throughput(N) = 1+a(N—1>)\]—XkN(N—1) k — crosstalk coefficient




| Npo6nema eusanTuiickux reHepanos

SURRENDER

(o]
RETREAT




| KoHceHcyc n koHcucTeHTHOCTD

MIT Course on Distributed Systems: Raft (1, 2)

Paxos, Raft, CRDT

@ Tendermint li Apache ZooKeeper™ Q
etcd



https://www.youtube.com/watch?v=64Zp3tzNbpE
https://www.youtube.com/watch?v=4r8Mz3MMivY
https://zookeeper.apache.org/
https://etcd.io/
https://www.scs.stanford.edu/~dm/home/papers/paxos.pdf
https://raft.github.io/raft.pdf
https://crdt.tech/papers.html

| Vroru. O yem norosopunu:

I'quemy penAuUnMOHHbIE ©a3bl Tak Ha3bIBAlOTCS

YT0 Takoe Schema-on-Read u Schema-on-Write

Kak 6a3sbl 4aHHbIX MacLTabunpyoTcd

3aueM B 6a3ax AaHHbIX KOHCEHCYC




Cnacubo

3a BHUMaHue!




