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* Pacwupenumne Shardman
* PacwmnpeHune postgres fdw

 Shardmanctl — ynpasneHnue
e Etcd — xpaHeHMe coCcToAHMA N KOHOUYpaLUUM

e Shardmand - 0TKa30yCcTOMYMNBOCTL



Shardman: npeumyLiecTea PosigresPro

* [Ipo3payHoe ropn3oHTasIbHOE MacwTabnpoBaHme
* OLTP Harpyska
e JlocTyn B KnacTep yepes ntobou ysen

* 36bITOYHOCTb AQHHbIX:
BCTPOEHHAA OTKa30yCTONYNBOCTb

* |lenocTHOCTb AQHHbIX:
pacnpeaesieHHble TpaH3akKunun, ctporme rapaHTum ACID



Shardman: pacnpepenéHHas bl PosigresPro
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OTtkasoycTonumsocTb Shardman PosigresPro
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OTtkasoyctonuuBoctb Shardman PosigresPro
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Pe3epBHoe konupoBaHue Shardman PogzgresPro

shard-1:[nodel]

shardmanctl probackup
[init|archive-command | backup | restore | show | validate]

Knacrep Etcd

Backup:

rgid-1 1. BrokupoBKa meTagaHHbix Shardman, 4tobbl He AoNyCcTUTb
Beayuwii yzen N3MeHEeHMA BO BPEMA pe3epBHOIro KONMPOBaHMUA.
2. Bbirpyska metagaHHbix u3 etcd 8 ¢paiin JSON B KaTanor
pe3epBHOro KONMPOBaHKUA.
3. 3anycK pg_probackup B Kaxkgol rpynne penanKkaumm
napannensHo.
4. Co3[a€ETCA TOUYKA CMHXPOHM3aUMK N onpegenaeTca
3HayeHunAa LSN ans Kaxaon rpynnbl pensiMkaumu.,
5. 3atem pg_probackup arhive-push ncnonb3syetca ana
oTnpasKu XypHanos WAL, cosgaHHbIX Nocae 3aBepLleHunn
pesepBHOro KonnposaHusa, n panna WAL, B KOTopom ans
KaXkaom rpynnbl penavkaunm npucytcteytoT LSN Touku
CUHXPOHM3ALMMN.

V

shardmand

==
==

N

shardmand

rgid-1
Beaywmii yzen

shard-2:[node2]

Restore:
@ 1 BoccTaHaBneHMe YacTu MeTagaHHbIX etcd: KoHbUrypaumio
KNnacrtepa 1 4yacTu onpeaeneHum rpynn penamkaumnm.

2. BocctaHoBneHme Ha LSN TOUKM CUHXPOHU3ALMK KaXKaom
rpynnbl penanKkaumm ¢ nomolbio pg_probackup .

rgid-1 3. Ona kaxgou rpynnbl penankaummn dannbl WAL,
Beayuiuii yen coeprkalime oKoH4YaTenbHoe 3HadYeHune LSN ana
BOCCTAHOB/IEHUA, OyayT aBTOMaTUYECKM 3anpallmMBaTbCs
pg_probackup archive-get.

shard-3:[node3]




Shardman: Bugbl Taénuy, PosigresPro

LLlapanpoBaHHasa Tabamua — 3TO CEKUMOHMPOBAHHAA Tabaunua, rae 4acTb CEKUUMN ABNAIOTCA OObIYHbIMMU

JIOKaNbHbIMU CeKUMAMM TabinLbl, @ OCTaNbHble — BHELWHMMMN cekumamm Tabanupl yepes fdw.
Konnuectso cekunit onpeaensietca npu co3gaHnm WapanupoBaHHOM Tabamubl, OHO A0NXKHO O6biTb 60nbLIE UK PAaBHO
NNAaHUPYEMOro KO/IMYecTBa y3/10B B pacnpegeneHHon CYB/l. KonnyecTtBo cekumim Henb3a USMEHUTD.

HecKonbKo WapamMpoBaHHbIX TabanL, moryT bbiTb pasmelleHbl COBMECTHO.
CeKuumn coBMeLLEHHbIX TabauL, , COOTBETCTBYIOLLME OAHOMY M TOMY Ke KIto4y WapaMpoBaHMa, HAaXo4ATCA Ha O4HOM Yy3/e.
CoBMecTHOe pa3melleHne HeobxoaMmo ANnA Toro, YTobbl onepauma coegnuHeHMA HeckonbKkux Tabany, (JOIN) BbinonHAAMCH Ha
y3ne, rae HaxoaAatca pakTuueckne JaHHble.

[nobanbHble Tabanubl Ay6AMPYIOTCS Ha BCe Y3/1bl U UCNOb3YIOTCA AN peaKo 0OHOBASIEMbIX AaHHbIX
Hanpumep Hanbosee noaxoaalmMmmn ANs 3TOro ABAAOTCA Tabanubl cnpaBoYHUKKU. Koraa BbinonHAETCA coenHeHue
lapaMpoBaHHOM Tabauupl ¢ robanbHOM Tabanueit, OHO BbIMOHAETCA HA Y3/1e, rae HaxoaATcA AaHHble. NPy M3meHeHnu
[laHHbIX B r106anbHOM Tabauue, U3MeHeHMA AaHHbIX OAHOBPEMEHHO NPOUCXOAAT Ha BCeX y3nax KiacTepa.
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Shardman: npuMep cxeMbl AAHHbIX F’ogzgresPro

CREATE TABLE bookings ( CREATE TABLE ticket flights (
book_ref character(6) NOT NULL PRIMARY KEY, ticket_no character(13) NOT NULL,
book date timestamp with time zone NOT NULL, flight _id bigint NOT NULL,
amount numeric(10,2) NOT NULL book _ref character(6) NOT NULL,

) WITH (distributed _by='book ref', num_parts=4); FOREIGN KEY (book_ref, ticket _no)

REFERENCES tickets(book ref, ticket _no),
PRIMARY KEY (book_ref, ticket no, flight id)
) WITH (distributed by='book_ref,

CREATE TABLE tickets ( colocate_with='bookings’);

ticket_no character(13) NOT NULL,
book_ref character(6)

REFERENCES bookings(book _ref), CREATE TABLE flights (
passenger_name text NOT NULL, flight_id bigserial NOT NULL PRIMARY KEY,
PRIMARY KEY (book_ref, ticket _no) departure_airport character(10),
) WITH (distributed _by='book_ref’, arrival_airport character(10)

colocate_with="bookings’); ) WITH (global);



Shardman: sanpocsi PosigresPro

3anpoc so3spawjaem ece llnaH 3anpoca:

busemel U3 yKaO3aHHO20

6POHUPOBAHUSA: Ecnu daHHble Haxo0amca Ha Opy2om wapoe:
SELECTt.* b.* Foreign Scan (actual rows=2 loops=1)

Relations: (bookings 2 fdw b) INNER JOIN (tickets 2 fdw t)

FROM bookings b Network: FDW bytes sent=433 received=237

JOIN tickets t
ON t.book_ref = b.book_ref
WHERE b.book ref = '0824C5’;



Shardman: sanpochl

3anpoc so3spawiaem sce
nepenémel no scem busemam 8
yKa30HHOM b6pOoHUpPOBAHUU

SELECT tf.*, t.*
FROM tickets t
JOIN ticket flights tf
ON tf.ticket _no = t.ticket_no
AND tf.book_ref = t.book ref
WHERE t.book ref = '0824C5’;

Pogzgres Pro

[lnaH 3anpoca:
Ecnu 0aHHble Haxo0amcsa Ha Opy2om wapoe:
Foreign Scan (actual rows=12 loops=1)

Relations: (tickets 2 fdw t) INNER JOIN (ticket flights 2 fdw tf)
Network: FDW bytes sent=547 received=1717



Shardman: sanpochsi PosiaresPro

3anpoc so3spaujaem MaaH 3anpoca:
CMamucmuKa rno Kosauyecmay Sort (actual rows=5 loops=1)

Naccamcupos Ha 0OHO Sort Key: (count(¥))
P Sort Method: quicksort Memory: 25kB

bpoHuposaHue Network: FDW bytes sent=798 received=14239951
(cHayana nocyumaem Konuyecmeo -> HashAggregate (actual rows=5 loops=1)
rnaccaxcupos 8 Kaxoom 6poHUpPOB8aAHUU, Group Key: (count(*))
a 3amem Kosu4ecmeo 6p0HUpOBGHUU C Batches: 1 Memory Usage: 40kB
KaxcObIM 80pUAHMOM Konu4vecmea Network: FDW bytes sent=798 received=14239951
nacca}upos) -> Append (actual rows=593433 loops=1)
Network: FDW bytes sent=798 received=14239951
SELECT tt.cnt, count(*) -> GroupAggregate (actual rows=148504 loops=1)
FROM ( Group Key: t.book_ref
-> Index Only Scan using tickets 0 _book_ref idx on tickets Ot (rows=207273)
SELECT count(*) cnt Heap Fetches: 0
FROM tickets t -> Async Foreign Scan (actual rows=148256 loops=1)
GROUP BY t.boo k_ ref Relations: Aggregate on (tickets 1 fdwt 1)
Network: FDW bytes sent=266 received=1917350
) tt -> Async Foreign Scan (actual rows=148270 loops=1)
GROUP BY tt.cnt Relations: Aggregate on (tickets 2 fdwt 2)
ORDER BY tt.cnt; Network: FDW bytes sent=266

-> Async Foreign Scan (actual rows=148403 loops=1)
Relations: Aggregate on (tickets 3 fdwt 3)
Network: FDW bytes sent=266



Shardman: sanpochsi PosiaresPro

[lnaH 3anpoca:

3anpoc 8o3epaujaem, KaKue coyemaHus Sort (actual rows=27909 loops=1)

UMEH ecmpe4varomca Yaule 8cez20, U KaKyro Sort Key: (round(((100.0 * ((count(*)))::numeric) / sum((count(*))) OVER (?)), 2)) DESC
Sort Method: quicksort Memory: 3076kB
dosito om 4ucna ecex fnaccaxupos Network: FDW bytes sent=816 received=2376448
cocmaesiIAom makue coyemaHuAa -> WindowAgg (actual rows=27909 loops=1)
Network: FDW bytes sent=816 received=2376448
-> Finalize HashAggregate (actual rows=27909 loops=1)
SELECT passenger_name, Group Key: tickets.passenger_name
round( 100.0 * cnt /sum(cn t) OVER (), 2) Batches: 1 Memory Usage: 5649kB
Network: FDW bytes sent=816 received=2376448
AS percent

-> Append (actual rows=74104 loops=1)
FROM ( Network: FDW bytes sent=816 received=2376448

-> Partial HashAggregate (actual rows=18589 loops=1)
SELECT passenger_name, Group Key: tickets.passenger_name

count(*) cnt Batches: 1 Memory Usage: 2833kB
FROM tickets -> Seq Scan on tickets O tickets (actual rows=207273 loops=1)
-> Async Foreign Scan (actual rows=18435 loops=1)
GROUP BY passenger_name Relations: Aggregate on (tickets 1 fdw tickets 1)
) t Network: FDW bytes sent=272 received=2376448

-> Async Foreign Scan (actual rows=18567 loops=1)
Relations: Aggregate on (tickets 2 fdw tickets 2)
Network: FDW bytes sent=272

-> Async Foreign Scan (actual rows=18513 loops=1)
Relations: Aggregate on (tickets 3 fdw tickets 3)
Network: FDW bytes sent=272

ORDER BY percent DESC;



Shardman: mynbTnnekcuposaHue fdw F’ogggresPro

Obuwee yncno nogkntoveHmm kKnactepe — M+(N x N)

Obuwee yncno npoueccos B Knactepe — M+(N x W)

M — Konun4yecTso I'IO,EI,I-(J'IPO‘-IEHI/IIZ,

Client Connections

N — Ko/InM4ecTBO Y3108,
W — KO/IMYECTBO BOPKEPOB

Node 2

2 y3na, 8 nogkntoveHun = 8+4
2 y3na, 50 noakntoyeHnm = 50+4




Shardman: MmynsTunnexkcupoBsaHue fdw PosgresPro
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3arpy3ka aaHHbiX Shardman

Pogzgres Pro

Knacrep Etcd

shard-1:[nodel]

shardmand

rgid-1
Beaywmii yzen

shardmand

==
==

shard-2:[node2]

rgid-2
Beaywmii yzen

shardmand

shard-3:[node3]

rgid-3
Beaywmii yzen

shardmanctl load --schema load_schema.yaml

B yaml daline onpenenéH UCTOYHMK aaHHbIX (CSV nnum apyran
B) n HeKoTopble NapameTpbl PaboTbl YTUAUTbI:
migrate.jobs Konn4ecTBo NapannenbHbIX NPOLLECCOB 3arpy3Ku
migrate.batch 3aa4aéTt KoNMYECTBO CTPOK B OAHOM NOpPLUK

migrate.schema onpeaenseT CNMCoK Cxem
migrate.schemas.tables : cnucok Tabnuy B cxeme
ABa TmMna tabnuu: global u sharded.

Ona wapampoBaHHOM TabanLbl HYXKHO yKa3aTb:
distributedby - ums cTtonbua, ncnonblyemoro Ans
CEKLMOHNPOBAHNA TabanLbl
partitions - KONNMYeCTBO CeKUMI, KoTopble ByayT
co34aHbl Ans 3ToM Tabamupl

CHauvana 3arpy»atotcs rmobanbHbie (global) Tabnanybl, 3atem
WwapaupoBaHHble (sharded) Tabaunubl 1 B KOHLE
lWapAnpOoBaHHble Tabanubl ¢ napameTpom colocatedwith.
MopsaAoK 3arpy3kun Tabanu, oAHOro TMMNa MOXKHO U3MEHUTD C
NOMOLLbIO NapameTpa priority

shardmanctl load ymeet pacnpegenato
AAHHbIe NPU MUTPaLUN AaHHbIX CPa3y B TOT
WapA, rae OHU AO/IKHbI XPaHUTbCA




Shardman: sBosmoxxHocTu Postgres Pro Enterprise PosigresPro

* MexaHM3M cxKaTua aaHHbIx CFS,

* pg_probackup : tHKpemeHTanbHbIN B3Kan Ha ypOBHe CTPaHUL,,
ncnonb3ya PTRACK,

* pacwmnpeHune pgpro_stats : cbop CTaTUCTUKMN NTAHUPOBAHUA U

BbINOJIHEHUSA pacnpeaenéHHbIX 3anNpocoB, 3aTParmBatoLLLUX HECKOJIbKO
VY3/10B B K/1acTepe



HNononHutenbHas nHdopMaALUA PosdgresPro

* OnucaHue
https://postgrespro.ru/products/shardman

* [loKymeHTauuA
https://postgrespro.ru/docs/shardman/14

* [lpe3eHTaunmn
PGCONF.RUSSIA 2024 08-09 AMPENA https://pgconf.ru/2024
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