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e BbLICTPO — 3a MUNNUCEKYHADbI!



I poO cTeHA PogzgresPro

CeptudounuympoBaHHoe 10

HeT BupTyanusauuu
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[TOCTOSIHHO BOCCTaHaBNMBAETCS U3 apxuBa
Hy>XXHO akTyanbHoe cocTtoaHue b/l

Bce Bpema nameHsaetca katanor PGDATA



TpaaULMOHHDbIN CNOCO6 PosigresPro

e Kaxabln pa3 HY>XHO
o KonuposaTtb katanor PGDATA
o [logHnmaTtbea n3 PK
o Wnwn co3gaBaTb pensnuky

e A u4TO ecnun, y Bac 6asa - 10TB?
e Bce 310 Oynet meaneHHo (4Yachl)

e Iy Hac yXe ecTb pennuka B akTyarnbHOM COCTOSAHMN!
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e Ho y Hac HeT runepBusopal
e Y Hac ceptudumumposaHHana OC :)



MoOMeHTaNlbHbleé CHUMKMU PogzgresPro

e Ha ypoBHe ®C
o LVM
o ZFS
o BTRFS

e [po nepcdopmaHc MbI He bDyaem roBopuUTb
e Komy mHTepecHo — aoknap Tomaca BoHAapbl Ha PGConf.EU 2023



MouyeMy He LVM? PosigresPro

e CrnoxHaga HacTpouka
o Physical Volume (PV)
o Volume Group (VG)
o Logical Volume (LV)

e MoOHTMpOBaAHME CHUMKOB
e Pe3epBupyerca MecTo Npu co3gaHnm CHUMKa
e Henb3a genaTtb CHUMOK U3 CHUMKA
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Nouemy He ZFS? PosigresPro

e He BxoguT B A4p0 Linux
e HyXHO noaknyaTb BHELWHUN Peno3nTopum

e K CHMMKY HEeT nNpsMoro gocrtyna
o HYXHO fgenaTtb KITOH

e Henb3s yganuTb poauTeENbCKUIA CHUMOK, NMOKa He yaarneHbl Bce
ero KIOHbl
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BTRES Pogggres Pro

BTRFS (aHrn. B-Tree Filesystem) — pannosas cucrema ans
onepaunoHHbIX cnuctem Linux

OcHoBaHa Ha CTpyKTypax B-gepeBbsix

Pabotaet no npuHumnny CoW (anrn. Copy on Write)

BxoaunT B ssiapo Linux ¢ Bepcum 2.6.29

MHoro 6aroB ncripaBneHo, 0COOEHHO B MOCNEAHNX BEPCUAX

12



YTunutbl BTRFS PosdgresPro

C AMcTpmnbyTrMBOM NOCTaBMSOTCS:
e mkfs.btrfs - 0515 cosganna BTRFS Ha 6rnioyHOM ycTponcTee

e bfirfs - ona ynpasneHna n Ncnosib30BaHnUA ocTasibHOW
doyHKLMOHaNbHOCTU

[10NONHUTENBbHO:

e btrfs-convert - npeobpasoBaHne 13 ext2/3/4 B btrfs

e btrfstune - TIOHUHI dpannoBon CMCTEMBI
o
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BoaMoXxHocTu BTRFS Po@grespro

e lMoartoma (Subvolume) - cosgaHne cobCTBEHHbLIX HE3ABUCUMBbIX
nepapxmmn pannos/katanoroB U NPOCTPaHCTB MMEH HOMEPOB
MHOEKCHbIX OEeCKPUNTOPOB

e CHumKu (Snapshots) - cosgaHne MrHoBeHHbIX CHUMKOB
NnoATOMOB

e (CxaTume AaHHbIX Ha ypoBHE PannoBON CUCTEMbI

® ...nppyrue
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Hactpouka BTRFS PosdgresPro

e CospgaTb pasgen Ha 6no4YHOM YCTPOMCTBE
e OTdopmartupoBath pasgen B BTRFS

e [logMoHTMpPOBATL B KaTanor (Hanpumep B /data)
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KomaHabl BTRFS pna Snapshot Standby

NMocmoTtpeTb hannoBble cuctembl BTRFS
btrfs filesystem show
NMocmMmoTpeTb HOpMaLUIO 00 TOYKEe MOHTUPOBaAHUA
btrfs filesystem df S$PATH
MocmoTpeTb CNNCOK NOATOMOB
btrfs subvolume list -gtu $PATH
[MlocmoTpeTb CNNCOK CHUMKOB
btrfs subvolume 1list -gtus $PATH

Pogzgres Pro
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KomaHabl BTRFS pna Snapshot Standby

Co3patb noaATOM

btrfs subvolume create SPATH
Co3paTtb CHUMOK (-I — TONIbKO Ha YTeHue)

btrfs subvolume snapshot -r S$PATH $SNAP PATH
Pa3pewntb pegaktupoBaHMe CHUMKa

btrfs property set -ts $SNAP PATH ro false
Yoanutb NnoaTOM

btrfs subvolume delete SPATH

Pogzgres Pro
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CxeMa cTeHAaa PosdgresPro
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CxeMa cTeHAaa PosdgresPro
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CueHapumn paboTbl CO CTeHAAMMU PosgresPro

e Co3maamm Kackag MrHOBeHHbIX CHUMKOB kKatanora PGDATA

e 3anyctum ak3emnnsapbl CYB]l Ha ocHoBe KaXaoro CHMMKa B
peXnmMe Ha 3anmchb

e [lopaboTtaem c akzemnnspamn CYB[

e Yaanumm CHUMKU
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Pogzgres Pro

Busyanumsauma co3gaHuUa CTeHOO0B
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Pogzgres Pro
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MpocMmoTp uHdopMaumm pasaena btrfs PosdgresPro

NMNocmoTpum pasagensl BTRFS

postgres@node2:/$ df -HT -t btrfs
Filesystem Type Size Used Avail Use% Mounted on
/dev/vdbl btrfs 65G 30G 32G 53% /data

lMocmoTpum CTPYKTYpPY KaTarnora /data

postgres@node2:/$ du -hs /data/*
30G /data/data test
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Co3aaHMe CHUMKaA U3 Pen/IuKu PodgresPro

Co3paTtb CHUMOK shap1

btrfs subvolume snapshot /data/data test /data/data snapl
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MpocMmoTp nHbopMaLuum o nogromMax

lMocmoTpum CTPYKTYpPY KaTarnora /data

postgres@node2:/$ du -hs /data/*
30G /data/data test
30G /data/snapl

[TocMOTPUM CNMUCOK CHUMKOB U NOATOMOB

postgres@node2:/data$ sudo btrfs subvolume list -gtu /data

ID gen top level parent uuid uuid path
257 2452 5 - c8l4faa8-... data_test
359 2452 5 c8l4faa8-... 0256a33d-... snapl

Pogzgres Pro
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3anyck 3k3emMmnndapa CyYb/[l nas cCHUMKa PosdgresPro

[Nepepn 3anyckom ak3emnnapa CYBJ[] Ha ocHoBe cHMMKa shap1

* Pepaktupyem postgresqgl.conf:

* NameHdaem nopt

« Ybupaem komaHgbl B archive_command/restore _comand
* Ynanaem pawvn standby.signal
* Ypandem dpann postmaster.pid

3anyckaem 3ak3emnnapa CYB[l Ha ocHoBe cHMMKa shap1

 Moxem paboTaTtsb ¢ b/l
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Co3paHMe CHUMMKa U3 CHMUMKa PodgresPro

Co3paanm CHMMOK shap2 3 cHMMKa snap1

btrfs subvolume snapshot /data/data snapl /data/data snap2
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NMpocMoTp HPoOpMaL MU o NnoaToMax PosigresPro

s -1 /data/snap2
[MocMoTpUM CTPYKTYpPY KaTarnora /data

postgres@node2:/$ du -hs /data/*

30G /data/data test
30G /data/snapl
30G /data/snap2

nOCMOTpVIM CriMnCOK CHUMKOB 1 noaATOMOB

postgres@node2:/data$ sudo btrfs subvolume list -gqtu /data

ID gen top level parent uuid uuid path
257 2452 5 - c8l4faa8-... data_test
359 2452 5 c8l4faa8-... 0256a334d-. .. snapl
361 2452 5 0256a33d-... 8£67601d-... snap2
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3anyck 3k3emMmnndapa CyYb/[l nas cCHUMKa PosdgresPro

[Nepen 3anyckom aksemnnsipa CYB[l Ha ocHOoBe CHMMKa shap2

* NameHdaem nopt
* Ypandem dpann postmaster.pid

3anyckaem 3ak3emnnapa CYB[l Ha ocHoBe CHMMKa shap2

 Moxem paboTaTtb ¢ b/l
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MpocMoTp uHdopMauum pazaena btrfs PosdgresPro

NMNocmoTpum pasagensl BTRFS

postgres@node2:/$ df -HT -t btrfs
Filesystem Type Size Used Avail Use% Mounted on
/dev/vdbl btrfs 65G 30G 32G 53% /data
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YoaneHue cteHaoB CYB[] PoddgresPro

YpaneHne CHUMKOB
e (OctaHaBnueaem akzemnngapbl CYB/[] Ha ocHOBE CHMMKOB

e Yaansiem CHUMKM B NtoboM nopsiake
btrfs subvolume delete /data/data snap2

btrfs subvolume delete /data/data snapl
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MpocMmoTp uHbopMauum pasaena btrfs

NMocmoTpum pasagensl BTRFS

postgres@node2:/$ df -HT -t btrfs
Filesystem Type Size Used Avail Use% Mounted on
/dev/vdbl btrfs 65G 30G 32G 53% /data

MocmoTpuM CTPYKTYpY KaTanora /data

postgres@node2:/$ du -hs /data/*
30G /data/data test

nOCMOTpVIM CrMMCOK CHUMKOB U NnoATOMOB

postgres@node2: /data$ sudo btrfs subvolume list -qtu /data
ID

gen top level parent uuid uuid

path

257 2452 5 c8l4faa8-...

data_test

Pogzgres Pro
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UTorwm PogggresPro

e BTRFS nerko HacTtpanBaeTcs

e [1nsa co3gaHua konun ak3emnnsapa PostgreSQL TpebyeTtca Bcero
5 KoMaHAbI:
o CosgaTtb snapshot
o PepaktupoBartb postgresqgl.conf (onunoHansHo)
o Ypanutb standby.signal (onunoHansHO)
o Ypganutb postmaster.pid
o 3anyCTuUTb 3K3eMMNAP

P.S. cHUMKu = pe3epBHan Konus
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UTorwm Pogzgres Pro

BTRFS Bxoaut B aapo Unix-nogobHbix ornepaLmMoHHbIX CUCTEM
EcTb BO BCex ANCTpUBYTMBaAX U3 KOPODKK

-He TpebyeT AONOSTHUTENBLHOrO MOHTUPOBAHMUS

"lo3BonseT aenatb MFHOBEHHbIE CHUMKMU

03BOSSIET cO30aBaTb CHUMKN U3 CHUMKOB

N3MeHATb AaHHble B NMIOOOM CHUMKE

Bo3moxeH 3anyck ak3emnndapa CYB[ Ha nobom cHumke OC
ObecneynmBaeT MrHOBEHHOE yaarieHne CHUMKOB
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CCbIJ'I KW PogzgresPro

[oknag Tomaca BoHapbl Ha PGConf.EU 2023:

- https://www.postgresqgl.eu/events/pgconfeu2023/schedule/session/4670-postgres-vs-linux-filesystems
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Pogzgres Pro

Cnacubo
3a BHUMaHue!
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