Pogzgres Pro

NMpo-Shardman*

Anekcen bopLueB
[1laBe/n KOHOTOMOB

Postgres Professional

* npna SQL-pa3paboTumkKoB



Mpo 4YTo 3TOT AoKNan? PodgresPro

e Korpga HyxeH Shardman?

e ApxuTeKkTypa

¢ YnpaBrneHue

e [loaknto4yeHue

e CnyXebOHble cxeMbl, NpeacTaBrieHNa U (pyHKLUN
e PacnpepeneHHble Tabnuubl

e Knwou pacnpeneneHus

e 3anpochbl

e [locnepoBaTenbHOCTU U PYHKLUMN

¢ Murpauusa paHHbIX



Korpa Hy)>xeH Shardman? PosiaresPro

- bonbwon padbounn o6 LEM AaHHbIX

Bonblwoe KonuyecTBO CoeaAUHEeHUN

* WHTeHCUuBHbIE onepauvn BBoaAa-BbiBOoAa

Ilornka, noTpebnawowasa cnmwkom mHoro CPU

- He nomewaeTca B oauH cepBep!



MacwTtabupoBsaHue PosdgresPro
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MacwTtabupoBsaHue PosdgresPro
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MacwTtabupoBaHue PosigresPro

ITonb30BaTENH ! ITpunoxkeHue
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Pogzgres Pro
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MacwTtabupoBaHue
CYBI
Wapa-1 Wapa-2
primary standby primary standby

Wapa-N

primary standby
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ApXUTeEKTypa PosigresPro

e CeKuumoHupoBaHue Tabnuuy
e NHTEepPKOHHEKT
o MynbTunnekcop coegnHeHun (fdw + mp_fdw)
e Pennukauus
o Pusmndveckad
o Jlornyeckas
e PacnpegeneHHble TpaH3aKuuu
o 2PC
o CSN — Commit Sequence Number
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Pogzgres Pro
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ApXUTEKTypa PosdgresPro
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YnpaBneHue KJlactepom PosgresPro

e shardmand

cnyxba (daemon)
3anyck n oCTaHOBKa
OTKa30yCTOUYNBOCTb
pennnkauuns

o O O O

e shardmanctl
O yTUNUTa yrnpaBfeHUs
O TOMONOorus Knacrepa
O ynpasneHune
m KOHurypaumen knacrepa
m Tononoruveu wapa
= y3namu

IS



NMoaknwuyeHue PogggresPro

e [loka HeT BcTpoeHHoro Proxy/Load Balancer
o Proxima — B pa3paboTtke

e [lepeuncnutb BCe y35bl Knactepa

e YKasaTb onuuu

o libpg

m nodel,node2/postgres?target_session_attr=read-write

o libpg 16+

B nodel,node2/postgres?target _session_attr=primary&load balance_ hosts=random

o jdbc

m nodel,node2/postgres?loadBalanceHosts=true&targetServerType=primary
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A 4YTO BHYTpU? PosigresPro
e lMapameTpbl HacTpPpoukn — SHOW shardman.*
e Homep wapaa - shardman.rgid
e N3meHeHUe napamMeTpoB
o shardmanctl config update -d @json
0 shardmanctl set parameter=value
e Cxema shardman — none3Hble TabnNMubl N PYHKLUN

e CnyxebHaa cxema shardman_internal
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Cny)XebHble cxeMbl

e shardman
O sequence
CMUCOK rrnobanbHbIX NocregoBaTenbHOCTEN
o sharded tables
CMUCOK CErMEHTUPOBAaHHbIX Tabnuy
o global tables
CMUCOK rnodanbHbIX Tabnuuy

e shardman_internal
o fdw anga rmobanbHbIX Tadbnuy

® pPyKamMu He ne3Tb!

Pogggres Pro
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NMones3Hble PYHKUMNU B cxeMe shardman

o global_analyze
cobpaTtb CTaTUCTUKY NO pacnpeneneHHbiM Tabnuuyam

o broadcast_sqgl/broadcast_all sql
BbIMOMHUTb Ha BceX y3nax SQL

o get partition_for_value
Nony4ynTb UMSA NApTULMK ONA KroYa pacnpegeneHusd

0 execute_query
MCNoNib3oBaThb A NOCTPOEHUSA View

Pogggres Pro
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None3Hble NnpeacrtaBneHuUsa B cxeMe shardman PosjgresPro

o silk_
e backends
e connects
e routes
e pending_jobs
e lock graph
e gv_stat — pobasneH rgid
activity
database
locks
shmem_allocations
n npoume!
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bl «<ABnanepeBO3KMN» PodgresPro

Airports
# airport_code
Bookings * airport_name
* city
* coordinates
# book_ref * timezone
* book_date
* total_amount

LA

Flights
Tickets . . #flight_id
Ticket_flights * flight_no Aircrafts
* scheduled_departure
# ticket_no # ticket no * scheduled_arrival
* book_ref #flight S * departure_airport >— ----- # aircraft_code
* passenger _id — * arri i *
: F;;assenger:name - fare_conditions » :tr;lt\:jasl_alrport * gﬁgzl
* contact_data amount * aircraft_code
: ° actual_departure
! ¢ actual_arrival

Boarding_passes Seats

# ticket_no

s flight__id # aircraft_code

. - # seat_no
boarding_no * far ndition

“ soct o are_conditions
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NpocTaa Mmurpauue

Airports
A3ponopThl

56Kb

#airport_code
*airport_name
*city
*coordinates
*timezone

AA

Flights
Peiicsbl

Bookings 105Mb
BpoHupoBaHus
#book_ref
*book_date
*total_amount
/\ 516Mb
Tickets
Ticket_flights
Bunetu! MNepenetsbl
#ticket_no | #ticket_no N
ook jel < #fight id 7
. passenger_id *fare_conditions
passenger_name Ny
*contact_data amount'
381Mb l
Boarding_passes
MocapoyHbIe TanoHb!
#ticket_no
#flight_id
*boarding_no
*seat_no
1.3Gb 427Mb

#flight_id

*flight_no
*scheduled_departure
*scheduled_arrival
*departure_airport
*amival_airport
*status

*aircraft_code

° actual_departure

° actual_arrival

Aircrafts
Camonersl

#aircraft_code
*model
*range

16Kb

19Mb

/N

Seats
Mecra

88Kb

#aircraft_code
#seat_no
*fare_conditions

Pogzgres Pro
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NMpocTaa Murpauuma PoSdgresPro

e He TpebyeT nameHeHmne cxemol
e He TpebyeT nepenncbiBaHNs 3anpoCcoB
e Mwurpaunsi gaHHbIX 6€3 TpaHcdopMaLum

e [MogxoauT AN HECNOXHbIX CXeM

22



Tunbl Tabnuy PosigresPro

PacnpegeneHHble FnobanbHbIe

tickets

tickets ticket_flights bookings
Ooc—31 OocC—1 oc—1
| I | oOc—1
Ooc—1 OocC—1 Ooc—1
|| I | | I
|| | | —
| | o —1
o] OcC—1
o—1 Oo—

\ copa3MeuweHHbIe /

tickets

tickets

|| | I— ocC——1
| E— o ——1 [ —
OocC—1 o—1

tickets_flights bookings

Oc—1 O/
| — | E—
Oo—31 O

N

tickets_flights bookings

| I | —
Ooc—31 OC—1
Ol ] O |

N

tickets_flights bookings

oc_—2
o—3 EI_II:I
OocC—

N
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Fno6anbHble Tabnuubl PosiaresPro

e CREATE TABLE bookings .. WITH (global);

- Ha Bcex wapagax — oAnHaKoBble JaHHbIE
+ [log kanoTom — pennukaumsa Ha Tpurrepax

- Heobxoaum Primary Key,
npmnyem npsamo B CREATE TABLE

MoaxomnaT: Ans cnpaBOYHMKOB

He noaxoaaT: ons OonbLWNX UMM YAaCTO N3MEHAEMbIX Ta6n|/|u

select * from shardman.global tables;
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LLlapaupoBaHHbIe Ta6nuLbl PodgresPro

CREATE TABLE tickets

WITH (
distributed by = 'ticket no',
num_parts = 12

)5

distributed by — none tabnuuypbl,
KIoY LapanpoBaHus

num_parts — konnyecTBo Yacten pasbneHus

YHuKanbHble nHaekcol (B T.4. PK) nogaoepxmnsatoTtcs,

eCJ1n B HUX BXOOUT KITHON WapanpoBaHUA
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KonouunpoBaHHbIe TabnuLbi PosdgresPro

CREATE TABLE ticket flights ...
WITH (

distributed_by 'ticket no',
colocate with = 'tickets'

)5

distributed by — none tabnuubl, KN4 WapanpoBaHUS
colocate_with — nmsa pacnpegeneHHon Tabnuubl

PekomeHayeTcs (HO He TpebyeTcs), 4ToObI KonoumpoBaHHasa Tabnuua
CcCblnanacb Ha pacnpegerneHHyto no Foreign Key

select * shardman.sharded _tables; — ctonbey colocated with
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Partition pruning (oTceueHue pasaenos)

nraHuposLuk aHanmsnpyet FROM n WHERE
NCKII0YaeT HEHYXXHbIe pasaerbl
BbIMOJIHAET onepauun ¢ pasgenamu, cogepxammm gaHHble

prepare u pl/pgsql pyHKUNK

-

SELECT tf.*, t.* tickets tickets
FROM -~ tickets t o — N —
JOIN ticket flights tf Oo—1 |
ON tf.ticket no = t.ticket _no tickets_flights ! tickets_flights

i - ' o—1 |
WHERE t.ticket_no = '000543512'; o — | B=
Ooc—1 i Ooc—1

N

Pogzgres Pro

LWapa-3

tickets
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o1

tickets_flights
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Pushdown (npoTankmnBaHue/cnyck coeanHeHus) PosigresPro

e JOIN, gomxeH 6bITb YKa3aH KoY wapampoBaHmsa
e ArperpermpoBaHus, ¢ orpaHU4eHNaIMN
o sum()— pa
o avg() —HeT
e [logsanpocel
® ACHHXPOHHOE BbIMOSTHEHNE

— T

\Luap,cm/ N apa-2 - " lWapa-3 A
. ; tickets

SELECT tf.*, t.* S e O——

FROM tickets t OC— 1« OocC—1 o——1

JOIN ticket flights tf H— e o

ON t'F.tiCket_nO =t .tiCket_nO_; tEketS_ﬂlghtS thketS_fllghtS O _1ig

OcC—J— oc—1 o—1
oc—3 oc—3

~_ T I~ N~
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JloKanbHble U BpeMeHHble Tabnuubl PoslgresPro

e JlokanbHble — CREATE TABLE ..

o TonbKo Ha TOM LUapAae, rae aanv KoMaHay

o [lpMeMHUK norm4eckomn pensmnkaymm
o BpeMeHHOe XpaHeHne NMPOMeEXYTOUYHbIX OaHHbIX

o MoxHO co3aaTb OgMHAKOBbIE NTOKasribHble TabnuLbl HA BCEX

Lapaax

m Copepxumoe — pasHoe

e BpemeHHble — CREATE TEMPORARY TABLE ..
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OrpaHunyeHusa Ha Foreign Key PosiaresPro
e [Nonyckarotca FK

o Mexay rnobanbHbIMK Tabnmuamu

o C wapanpoBaHHbIX Tabnuu Ha rrnodbanbHble

o Mexay wapampoBaHHbIMU KONOLMPOBaHHBIMK Tabnumuamu.

e He ponyckarwTcsa FK
o C rnobanbHbIX Ha WapanpoBaHHbIe Tabnumubl
o Mexay wapanpoBaHHbIMU Tabnuuamu,

eCJ1M OHN HE KOJTOUMNPOBaAHDbI
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NMocneaoBaTeNIbHOCTU :%Qg%mo

e CREATE SEQUENCE .. WITH (global)
o Tun bigserial — otnnyHo paboTaet
O Nofd KanoToM — OObIYHbIE CUKBEHCHI Ha KaXaoM wapae
O BbIOENAT NocrneaoBaTenbHble O510KM HOMepPOB (65536)
O HoMepa 13 rrnobanbHOro CMKBEHCA YHUKAbHbI

O MOTYT ObITb «AbIPKN» U HET CTPOro MOHOTOHHOCTH

e select * from shardman.sequences;
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NpocTaa Mmurpauue

Airports
A3ponopThl

56Kb

#airport_code
*airport_name
*city
*coordinates
*timezone

AA

Flights
Peiicsbl

Bookings 105Mb
BpoHupoBaHus
#book_ref
*book_date
*total_amount
/\ 516Mb
Tickets
Ticket_flights
Bunetu! MNepenetsbl
#ticket_no | #ticket_no N
ook jel < #fight id 7
. passenger_id *fare_conditions
passenger_name Ny
*contact_data amount'
381Mb l
Boarding_passes
MocapoyHbIe TanoHb!
#ticket_no
#flight_id
*boarding_no
*seat_no
1.3Gb 427Mb

#flight_id

*flight_no
*scheduled_departure
*scheduled_arrival
*departure_airport
*amival_airport
*status

*aircraft_code

° actual_departure

° actual_arrival

Aircrafts
Camonersl

#aircraft_code
*model
*range

16Kb

19Mb

/N

Seats
Mecra

88Kb

#aircraft_code
#seat_no
*fare_conditions

Pogzgres Pro
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Bookings 105Mb
BpoHupoBaHus
#book_ref
*book_date
*total_amount
/\ 516Mb
Tickets -
Ticket_flights
preT MNepeneTsbl
#ticket_no N ]
book_t #ticket_no N
: ol id N #flight_id 7
* 2222:32:‘:,am *fare_conditions
't *amount
*contact_data +book ref
381Mb |
Boarding_passes
MocaaoyHble TanoHbI
#ticket_no
#flight_id
*boarding_no
*seat_no
1.4Gb 427Mb *book_ref

Murpaumsa c TpaHcpopMaLmemn cxeMmMbil

Airports
A3ponopTbl

56Kb

#airport_code
*airport_name
*city
*coordinates
*timezone

A A

Flights
Peiicbl

#flight_id

*flight_no
*scheduled_departure
*scheduled_arrival

* departure_airport
*amival_airport
*status

*aircraft_code

° actual_departure

© actual_arrival

Aircrafts
Camonertsl

#aircraft_code
*model
*range

16Kb

1SMb

/N

Seats
Mecra

88Kb

#aircraft_code
#seat_no
*fare_conditions

Pogzgres Pro
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Bookings
BpoHMpoBaHMA

# book_ref
* book_date
* total_amount

NMpo6nemMa Tabnuy - «<BHy4YeK»

book _ref

Bookings
BpoHUpOoBaHuWa

# book_ref
* book_date
* total_amount

book_ref

Tickets Ticket flights
BuneTbl MepeneTbl
f ticket_no | #ticket_no
book_ref ' N #flight_id
book ref * passenger_id icket_no * fare conditions
- * passenger_name * amount
* contact_data
ticket_no ticket_no
flight_id
Tickets Ticket flights
BuneTsbl MNepeneTsl
# ticket_no e # ticket_no
# book_ref . ticket_no N # flight_id
book_ref passenger_id book ref * fare_conditions
* passenger_name - *amount
* contact_data # book ref
ticket_no ticket_no
book _ref flight_id
book_ref

Pogzgres Pro
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Bookings
BpoHupoBaHua

105Mb

# book_ref

* book_date
* total_amount

/N

Tickets
Bunethl

# ticket no

# book_ref

516Mb

Ticket flights
MepeneTsl

| #ticket_no

* passenger_id
* passenger_name
* contact_data

381Mb

1.4Gb

] #flight_id

* fare_conditions
* amount

Murpaumsa c TpaHcpopMaLmemn cxeMmMbil

Airports
A3ponopTel

56Kh

# airport_code
* airport_name
* city

* coordinates
*timezone

AN AN

Flights
Penck!

N/

# book_ref

Boarding passes
MocagouHblie TaNOoHbI

427Mb

# ticket_no

# flight_id

* boarding_no
*seat no

# book_ref

# flight_id

*flight_no

* scheduled_departure
* scheduled_arrival

* departure_airport

* arrival_airport

* status

* aircraft_code

¢ actual_departure

® actual_arrival

A\

19Mb

Aircrafts
Camonetsl

# aircraft_code
* model

* range

16Kb

VAN

Seats
MecTa

88Kbh

# aircraft_code
# seat_no
* fare_conditions

Pogzgres Pro
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CUHXpPOHMU3aLMA O6BEKTOB Ha LUapaax

e [nobGanbHble KOMaHAbLI

e create role <new user>
with login password 'pwd' in role global;

e create table .. with (cnocob wapgnpoBaHus);

e create sequence .. with (global);

e grant\revoke Ha rnobanbHbIX 0ObEKTax

Pogggres Pro

36



CUHXpPOHMU3aLMA O6BEKTOB Ha LUapaax

e JlokarnbHble KOMaHAbI
o create/alter schema, function, view, trigger

e shardman.broadcast all sqgl(statement text)
e [lapameTp shardman.broadcast ddl = on

e CKpunT C MAEMNOTEHTHBLIMW KOMaHAAMM
o create or replace unum create if not exists

O 3aMnyckaTb Ha Ka)kaom Luapae

e KoHTponupoBaTb CMHXPOHHOCTL CXEM M koaa Ha wapgax!!!

Pogggres Pro
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NMepeHocC AaHHbIX B shardman PogzgresPro

Cno)xHocTtu ¢ pg_dump/pg_restore

shardmanctl load --schema schema description.yml

n3 goamna nnun n3 ncxogHou b

co3gaHune Tabnuu, nonb3oBaTesnien, NnepeHoc npas
MHOIOMOTOYHOCTb

nepenaya gaHHbIX cpasdy Ha HYXXHbIW Wapa
co3faHue NHOEKCOB
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NTormn

o Shardman — ato npo OLTP
o Kak MMHMMYM — LUapanpoBaHme — 3TO HE CKYYHO
o Kak makcnmym — 310 OONLHO

O |El,OJ'DKHa ObITb BECKAS NMPU4YNHa ArAd 3TOoro

po3payHoe LapanpoBaHMe — HeJoCTXKUMas MedTta
puaeTcsa aganTuMpoBaTh KO NPUINOXEHUS
pnaeTcsa U3MEHSATb 3anpochl

o Ecnun ectb MHOro xpaHMmMok — To 3TO Npobrema
o [NpungeTca murpnpoBaTtb JaHHbIE
o MHoro paboThi!

Pogzgres Pro
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JoKyMeHTauua AoCcTynHa Ha camTe PosdgresPro

e JlokymeHTauus
https://postgrespro.ru/docs/shardman/14/index
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Pogzgres Pro

Cnacubo
3a BHUMaHue!
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