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[ IpOCTOM CNocob NepeHoCca OaHHbIX

0Dg_dump



pg_dump

pPg_dump — extract a PostgreSQL database into a script file or other
archive file

WWW.postgresqgl.org/docs/current/static/app-pgdump.html



> Jlornyeckasa Konmg BallmMx JaHHbIX
> He 3aBUCUT OT Bepcun Pg

> MoxeTe Hape3aTb CBOK Basy KyCcoYKaMu




0] PeaepeHas KonwAa Ba3bl gaHHbix “postgres" 0] PeaepeHas Konwa Ga3bl naHHLX “"postgres” i Pe3sepeHan Konwa Ba3bl gaHHbix “postgres”
Wms daiina Cexumn 3anpocs
dopmar HacTpanBsaeMbiit ﬁ Pre-data NoBaswTe CREATE DATABASE
[OaHHbIe NobBasmTe DROP DATABASE
Crenenb cxatus Post-data Insert ¢ ykasaH1MeMm KONOHOK
KogwpoBka d Vicnone3oeath KOMaHgbl Insert
Tun oBbekToB
KonvyecTeo 3a0aHui BhIKNOYATD
TonbKo OaHHbie
Wima ponu Iﬂ Tonsko cxema
i) Blobs $ KBOTUpOBaHWE
He coxpaHats PaaHoe
Bnapeney Mcnone3soeate SET SESSION AUTHORIZATION
MpuBrnervu C oD
Tabnu4Hoe NPOCTPaHCTEO @‘] MoppobHble coobueHWA
HexypHanvwpyemble gaHHbie Tabnuy, Mcnonb3oBaTh ABOMHbLIE KABbIYKW ANA WOEHTUDWKATOPOB
Wil Napametpol gamna #1  MapameTpol gamna #2  O6bvektol  CoobuieHns i Mapametpbl pamna #2  Obvektol  CoobuieHws ®aun  [llapameTpbl namna #1 O6vextor  Coobuwenna
? OTMeHUTD 7 OTMEHUTE
4 OTMeHUTb y’

HacTponkn O HacTponkn 1 HacTponkn 2
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Point INn time recovery



Write Ahead Log TODO

(1) (2) (3) (4) (5)
CHECKPOINT BEGIN: BEGIN:
INSERT INTO TABLE A VALUES(’A’): INSERT INTO TABLE A VALUES(’B’):
COMMIT ; COMMIT ; .
LSN_O ) LSN_O ) LSN_1 LSN_1/ —LSN_2
shared buffer pool TABLE_A ] |
| A B A
REDO point A
P o N
7 checkpoint LSN 1 LS ..... 2.
WAL buffer
|} CHECKPOINT |+| COMMIT ﬁ COMMIT
N1 || LSN 2.
WAL segments | _. | v v v . ’
et PRE I CHECKPOINT RANN COMMIT BN COMMIT
LSN_O
database cluster TABLE A

www.interdb.jp/pg/pgsgl09.html 10



pg_start_backup API

> Checkpoint
> Full page writes = on

> 3anucbiBaeT LSN Hauana 63kana

He KOHCMCTeHTHasa Konusa 6a3bl AaHHbIX!
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pg_basebackup

CaMbl NPOCTON MHCTPYMEHT CO3AaHNSA pe3epBHOU KOMUU
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Barman

BAOCKUP and recovery
nanager for PostgreSQL
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Barman

-1 [ntoch

> MHOro oK 1 t03epoB

> OOWH cepBep
Ha MHOT O H6a3

MWMHyCb

> CnoxeH

> [

OJIXEeH OblTb Ha OTAENbHOM

KeJles3e

> E

LIE OOMH OOBEKT

MOHUTOPWHIA
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[TPOCTOM MHCTPYMEHT 418 PELLEHNS CITOXKHOM 33034

WAL-E






KomaHabl WAL-E

> WAL-PUSH
> WAL-FETCH

> BACKUP-PUSH
> BACKUP-FETCH
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Boobwe, WAL-E ymeeT MHOro Bcero

> BACKUP-LIST
> DELETE

[Toppep>xxnBaet AWS S3, Azure Blob, Google Storage, Swift, FS
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WAL-E

> HanwucaH Ha Python
> AKTUBHO ncnonb3yeT KoHBeunep Unix
> He o4yeHb npounsBoanTENbHbIU

> PoKyC Ha NpPOCTOTE HACTPOUKU

20



Kyna pa3smBatb WAL-E?

DUY-TO N TAK MHOT O



WAL-G



WAL-G

[TlepenuncaH Ha Go
C oTka3om oT ngeonormm Unix

CoBmecTHbiMU yeunmamm Katie Le n Daniel Farina (Citus Data)

github.com/wal-g/wal-g
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Histogram of Throughput
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www.citusdata.com/blog/2017/08/18/introducing-wal-g-faster-restores-for-postgres/

1000
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WAL-G

Avg throughput Std Med

WAL-E 323 Mb/s 236 307 Mb/s

WAL-G 838 Mb/s 4.2 838 Mb/s
www.citusdata.com/blog/2017/08/18/introducing-wal-g-faster-restores-for-postgres/
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Pa3rpy>xatoT MacTep
Takune e akTyasnbHble

> HOeCcTb OaHa TOHKOCTb...
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PostgreSQL Timelineld

A/1500000 on timeline 2

A/1500000 on timeline 1

A/10000000 A/15000000 A/20000000

wiki.postgresgl.org/images/e/e5/FOSDEM2013-Timelines.pdf
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> HaocHoBe ModTime

> HaocHoe LSN
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APl penbTa-konuu

WALG_DELTA_MAX_STEPS=6

WALG_DELTA_ORIGIN=[LATEST| LATEST_FULL]
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PopmMaT aenbTa-Konnu

DATA PAGE OLD

DATA PAGE OLD

DATA PAGE NEW

DATA PAGE NEW

DATA PAGE OLD

A\ 4

0000000000000

0000000000000

DATA PAGE NEW

DATA PAGE NEW

0000000000000
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PopmMaT aenbTa-Konnu

DATA PAGE 1

DATA PAGE 2

DATA PAGE 3

DATA PAGE 4

DATAPAGE 5

3 DATAPAGENEW | 4

DATA PAGE NEW

3



PopmMaT aenbTa-Konnu

DATA PAGE 1

DATA PAGE 2

DATA PAGE 3

DATA PAGE 4

DATAPAGE 5

DATA PAGE NEW

DATA PAGE NEW
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OnTumMmn3aumsa Hakata Gannos

Base

Delta 1

Delta 2

Delta 3

Delta 4

File X

Afile X

Afile X

File X

Afile X
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[ PadPUKIN

WAL-E

WAL-G

WAL-G Delta

CeTb

CPU

/

[lnck (read)
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Cny>xebHag KoMaHaa

> WAL-PREFETCH
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> DELETE BEFORE X [Ha3BaHMe]
> DELETE RETAINY [konnyecTBO]

I Henb34 yoannTtb BCE
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> BACKUP-LIST
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~ # su postgres
postgres@ ./root$ cd ~
postgres@ :~% /usr/bin/envdir /etc/wal-g/envdir /usr/bin/timeout 600 /usr/bin/wal-
g backup-list
BUCKET:
SERVER: wal-e/b8b0554d-09a3-4338-bac9-18757dcald8f/906
name last modified wal segment backup start
pase 000000010000000000000033 00000040 2017-12-05T22:00:347 000000010000000000000033 00000040
pase 000000010000000000000035 00000040 2017-12-06T22:00:327 000000010000000000000035 00000040
pase 00000OO10000000000000037 Q0000040 2017-12-07T22:00:31Z 000000010000000000000037 00000040
pase 000000010000000000000039 00000040 2017-12-08T22:00:33Z 000000010000000000000039 00000040
pase 00000OO1000000000000003B 00000040 2017-12-09T22:00:327 00000001000000000000003B 00000040
pase 000000O01000000000000003D OOOCOE40 2017-12-10T22:00:347 P0000001000000000000003D 00000040
pase 000000010000000000000041  2017-12-11T22:00:15Z 000000010000000000000041

nostgres@: ~$ |

33



WAL-G killer feature



[1aTy png Barman c HKpemMeHTanbHbIMU 63Kanamu
github.com/2ndguadrant-it/barman/issues/2"

> Meéepxxunm 2 roaa
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[1laTy pna WAL-E
github.com/wal-e/wal-e/issues/27"

> Mepxmnnm nonroga
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C WAL-G Bceé npouue

S :
. 34 commits 15,367 ++ 1,142 --

20

e

July September November
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Y10 ewe dbygeT?



[loyrne punuun

> bonblue KpUnTorpapun

> bonblue NnaTeopm XpaHeHns

> He tonbko PostgreSQL?
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CkaHupoBaHne WAL

WAL-PUSH >
WAL-PUSH 7
WAL-PUSH

WAL-PUSH

Ce>
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CkaHupoBaHne WAL

WAL-PUSH

WAL-PUSH

WAL-PUSH

WAL-PUSH
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PTRACK

OFESSIONAL

s)gres

P

APl opna nony4dyeHumsa page-level pa3sHumubl Mmexay coctoaHnamm bl
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LSN-based genbThl

Start Stop

Start Stop
Dann 1 ’
Pann’l ¢
Dann 3 .
' >
LSN
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PTRACK nenbTbl

Base

Start

®ann 1
ann 2
ann 3

Stop

Start

Stop

Start

Stop

LSN
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MHO)ecTBeHHble O3Kanbl OT 0aAHOM Da3bl

WALG_DELTA_ORIGIN=[LATEST| LATEST_FULL]
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Hooks to track changed pages for backup purposes

Status 2017-09: [T

Authors Andrey Borodin (x4m)

commitfest.postgresqgl.org/14/1273/
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XoTenocb 6bl B pg_basebackup

bonbLue XpaHUNuL,

> ApxmBaumng WAL B 061ako

[lenbTbl

> YacTb KOAa yXXe eCTb B pg_rewinad
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XoTenocb 6bl B pg_basebackup

bonbLue XpaHUNuL,

> ApxumBaumad WAL B obnako
[lenbTbl
> YacTb KOAa yXXe eCTb B pg_rewinad

CxkaTtue, napannennsm, WnmdppoBaHue, TPOTT/IMHI PECcypPCoB,
NINCTUHT, BepndumKaums, onepaumnm c genbtamMmm
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