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[paHT Ao 8 TbicAY P Ha TecTUpoBaHUe NAaTPOpPMbI
AHpeKc.0ObnakKo.

CTaHOQPTHbIU rPaHT — 3TO 4 Tbica4YmM P.
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= fnpexc 0bnaxo ammm

HoBasi KOp3UHa

Object Storage

CepBuUC
NMma 2 wal-g-test

ﬁ Kop3uHol Makc. pazmep 50 B v bes orpaHnyeHus
HlocTyn K KOp3uHe OrpaHu4eHHbIN [Ty6nn4HbIN

CospnaTtb KOpP3uHy



= fAnnekc 0bnako xdmmm

CepBUCHbDbIE aKKayHTbI

Xx4Ammm

KaTtanor imsa cepBUCHOroO dKKadyHTa

[laHenb yrnpasneHus

wal-g-user

22 CepBuCHbIe aKKayHTbl



= fngekc Obnako ammm

0630p + Cospatb knou poctyna <+ Co3aaTb aBTOPU30BaHHbIN KoY
CepBUCHDbIXA aKKaYHT o
NpeHTUdUKaTop ajeh308r3alstkkc2bfm
KX 0630p
IMA CepBUCHOrro aKkKkayHTa wal-g-user
[laTa co3paHus 02 ¢peBpana 2019, B 15:37
Ponu B Katanore editor

Knouu pocryna

NpeHTudukartop [lata co3paHua

WIRAXxwOPLI3VrGwtYWL 02 peBpans 2019, B 21:32



github.com Releases - wal-g/wal-g

Latest release

© v0.1.15
O~ 6505ab3

J. DIOLI €TCOUcTt 1S 1Nnow SUppuorl Lcd

v0.1.15 .

il x4m released this on 6 Nov 2018

v Assets 4
@ wal-g.linux-amd64.lzo.tar.gz 5.32 MB
@ wal-g.linux-amd64.tar.gz 5.3 MB

[£) Source code (zip)

[&) Source code (tar.gz)

Severe WAL delete error fixed.

Due to incorrect WAL window computation, WAL retention window could be much narrower than oldest

backups. LATEST backup would still recovery correctly (including PITR), but older backups could miss
necessary WALSs for recovery.

The issue was introduced in v0.1.13 (2018-10-27) with commit 8791dfe , version v0.1.12 is not affected.
In future releases delete tests will be covered by integration e2e test, this release includes only unit tests.

Also, this release includes some minor error formatting enhancements.

AP



O @ wal-g — -bash — 85x33

~[/GoglandProjects/src/github.com/wal-g/wal-g/cmd/wal-g — -bash ~/project/bin — psql postgres ' S

x4mmm-osx:wal-g x4mmm$
x4dmmm-osx:wal-g x4mmm$
x4dmmm-osx:wal-g x4mmm$
xdmmm-osx:wal-g x4mmm$ AWS ENDPOINT=https://storage.yandexcloud.net AWS ACCESS KEY ID
=WIRAXXWOPLI3VrGwtYWL AWS SECRET ACCESS KEY=ne v _ vSXX

WALE S3 PREFIX=s3://wal-g-test/ ./wal-g backup-list

Path:
name last modified wal segment backup start

base 000000010000000000000004 2019-02-02T18:39:30Z 000000010000000000000004
x4dmmm-osx:wal-g x4mmm$
x4dmmm-osx:wal-g x4mmm$

10



x4dmmm-osx:wal-g x4mmm$
xAdmmm-osx:wal-g x4mmm$ AWS ENDPOINT=https://storage.yandexcloud.net AWS ACCESS KEY ID

=WIRAXXWOPLI3VrGwtYWL AWS SECRET_ACCESS KEY=neh7EEYANpqGS5GJEbmOywhznxcIBukG3IamvsXX
./wal-g backup-push ~/DemoDb

WALE S3 PREFIX=s3://wal-g-test/
Path:

INFO: 2019/02/02 21:56:42.509465 Doing full backup.

WARNING: 2019/02/02 21:56:42.526434 |1t seems your archive mode 1S not enabled.| This w
ill cause inconsistent backup. Please consider configuring WAL archiving.

INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

2019/02/02
2019/02/02
2019/02/02
2019/02/02
2019/02/02
2019/02/02
2019/02/02
2019/02/02
2019/02/02
2019/02/02
2019/02/02

21:
21:
21:
21:
21:
21:
21:
21:
21:
21:
21:

56
56
56
56
56
56
56
56
56
56
56

42 .
42 .
43,
. 48.
. 48.
. 48.
. 48.
. 48.
48 .
. 48.
: 49,

x4mmm-osx:wal-g x4mmm$ B

740377 Walking ...

742571
112485
744337
761395
764006
878931
894990
895030
895056
523658

Starting part 1

Finished writing part 1.
Starting part 2 ..

/global/pg control

Finished writing part 2.
Starting part 3

backup_ label

tablespace_map

Finished writing part 3.
Uploaded 3 compressed tar Files.




archive mode = on

archive command =
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High Availability knactep



Tononorma HA Knactepa B obnake

Yandex
Object
Storage
ApXnBauunAa XypHana
/ Pe3epBHOe
M KOnNnpoBaHUe

CMHXPOHHAA penanKkaums / \AfVIHXpOHHaFI penanKkaums
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Co3paHune Knacrtepa c Point in time recovery

lll HaKaT *XypHana
M /Bgc\

CTaHOBJ/1IeHUNE

/ \ 6asoBoi Konum T TN
P N
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[lobaBneHmne HOBOro y3/1a
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MeTeop
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TpeboBaHMA K cucTeme pe3epBHOro KONMPOBaAHUA

Ectb pg basebackup B Kopobke, HO xoueTcH
> CxkaTme

) lMapannennsm

) WndposaHme

> TPOTTAUHT pecypcos

> JIUCTUHT N ynpaBaeHume

) Bepudunkauua



b3KanoB MHOI0O XOPOLWUX U PA3HbIX

pgProBackup
BArMan

Backup and recovery
nManager for PostgreSQlL

ﬁ pgBackRest

19
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RomaHabl WAL-G

> WAL-PUSH
> WAL-FETCH

> BACKUP-PUSH
> BACKUP-FETCH



Boobwe, WAL-G ymeeT MHOro Bcero

> BACKUP-LIST
> DELETE
) b3Kanbl ¢ pennuk

) [lenbTa KONUU



> Ha ocHoBe ModTime

> Ha ocHose LSN
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LSN-based aenbTbl

Start Stop Start Stop
®aunn 1 ’
Parin2 %
®ann 3 F
$ R
LSN
dannl dann 2

dann 3
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[lapannennsm



[lapannennsm BOCCTaHOBEHUNA U3 aPXUBA

) CnyxebHaa komaHaa WAL-FETCH

®dunya B3aTa ns WAL-E
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[lapannenmsm apxmsauunu

) [MpoBepkKa archive status

Cnacnbo @CyberDemon 3a coserT!
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WAL-Delta



J

KapTbl USMEHEHUU

Y10 Takoe WAL-aenbtbl?

delta-dannol

cermeHTbl WAL

63KanALUM

XOCT
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HYTO mellaeT Ham NapCcUTb NapanaenbHo

CermeHT 1 CermeHT 2 CermeHT 3

S 1

XLogRecord XLogRecord
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ﬂMMﬂ_ lmmm_
]

0.
]

L8 o

Nbl

partial ¢a
D%]
[ 3¢

~delta
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bubnmnorteka aona napcmnHra WAL'a

Branch: master +  wal-g / walparser / Create new file = Upload files = Find file = History
"|"! Tinsane and x4m Major delta-backup refactoring (#117) = == Latest commit effsas2z on Sep 21
Bl parsingutil Major delta-backup refactoring (#117) a month ago
Bl testdata Wal delta (#110) 2 months ago
E| aligned reader.go Wal delta (#110) 2 months ago
E| aligned reader_test.go Wal delta (#110) 2 months ago
E] block_location.go Wal delta (#110) 2 months ago
E| parsing_errors.go Wal delta (#110) 2 months ago
E| read xlog_page.go Wal delta (#110) 2 months ago
E] read xlog page test.go Wal delta (#110) 2 months ago
E] read xlog_record.go Major delta-backup refactoring (#117) a month ago
E] read xlog record test.go Major delta-backup refactoring (#117) a month ago
E] rel file_node.go Wal delta (#110) 2 months ago
E] resource_manager _list.go Wal delta (#110) 2 months ago
M alerimlenlhde camdoe e ARl Anlem Fiia 4 mh s T —r |

github.com/wal-g/wal-g/tree/master/walparser



KpyrosopoTt Delta-¢pannoB B sKocucteme
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3a4yem 3TO BCE Obl1I0 HYXKHO?

1.2

=
o

O
o

3arpys3ka npoueccopa, a4pa
o o
I o

O
N

0.0

—— LSN based delta
WAL delta
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C Delta-paninamm moOXKHO caenatb KOe-4To eLle

WAL replay prefault
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BcTtpoeHHaa pyHKUMOHANbHOCTb pg prefaulter

Past: o 34
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Instant WAL-Delta

1.2
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Instant WAL-Delta

CybboTa Backup base
[ToHepenbHUK Delta backup
BTOpHUK Delta backup
Cpeaa Delta backup
YeTBepr WAL replay
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Rorgoa WAL-G Bam He
noaxoamnT?



Roropa WAL-G Bam He noaxoauT

) Y BaC HET CMHXPOHHOWU PENINKN
MoXHO noTepAaTb HeKoTopoe Konnyectso WAL



Roropa WAL-G Bam He noaxoauT

) Y BaC HET CMHXPOHHOWU PENINKN
MoXHO noTepAaTb HeKoTopoe Konnyectso WAL

) CoBmecTHas pabota WAL-G n WAL-E HeponycTma
Kpaayt WAL-bI apyr y apyra n3-3a napannenbHoro wal-push



Roroa WAL-G Bam noKa He noaxoaunT

) HeT BCTpoeHHOU BepUPUKaLM



Roroa WAL-G Bam noKa He noaxoaunT

) Het BCTpOEHHOW BEPUPUKALNM

> HeTt xpaHeHunAa otaenbHoro 63kana 6e3 scero WAL ana PITR



Roroa WAL-G Bam noKa He noaxoaunT

) HeT BCTpoeHHOM BepUPUKaALINM
> HeTt xpaHeHunAa otaenbHoro 63kana 6e3 scero WAL ana PITR

) [MpoBepKKN KOHTPO/IbHbIX CyMmMm U Bannaaumum PITR



Roroa WAL-G Bam noKa He noaxoaunT

) HeT BCTpoeHHOU BepUPUKaLUM
) Het xpaHeHua otaenbHoro 63kana 6e3 scero WAL ana PITR

) [MpoBepKM KOHTPONbHbIX CyMmM U Banngaumm PITR

[Mpuxoante K Ham Ha GSoC!

https://wiki.postgresgl.org/wiki/GSoC 2019#WAL-G_safety features




MHOro menkmnx npobnem

)

)

)

)

backup-push nyctom nanku napaer
WAL-G He ymeerT offline backup
[Thoxo obpabaTbiBaeTcss HEAOCTAaTOK mecTa Ana bekana

He BcA GYHKLMOHANbHOCTb MOKPbITA MHTErPaLLMOHHbIMU TECTaMW
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) TbiCAYM KNacTepoBs

) CoTHU TepabaunT

> OKono cotHn TODO
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AHApen bopoauH

oy sonpocos ©

@ xdAmmm@yandex-team.ru
<Z/| x4mmm



