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Pogzgres Pro

KomaHpa pg_probackup

» PaspabdaTbiBaeM pg_probackup ¢ 2016 roga

=  OanH 13 Hambonee MyHKLUMOHAIbHbIX MHCTPYMEHTOB PE3EPBHOMO
KOMMpOBaHMA as1a community-Bepcum PostgreSQL
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= JIyYLMi MIHCTPYMEHT MO 06EeCNEeYEHNIO PE3EPBHOIO KOMMPOBAHUS 414
Postgres Pro
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= CooblecTBa 4714 Nofib3oBaTenen community-Bepcuit pg_probackup
https://t.me/pg_probackup
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https://t.me/pg_probackup

Pogggres Pro

pg_probackup 2.X

pg_probackup 2.5.15 Community — Open Source
= hitps://github.com/postagrespro/pg._probackup/

pg_probackup 2.8.6 STD/ENT — Kommepyeckas

= CyLlecTBEHHO NepepaboTaHa, yy4lleHa Npon3BoaMTENbHOCTb, paboTa ¢
NamMaATbto, CAenaH psag onTuMmnsanunii no paboTte ¢ 60NbLLINMN 06 beMaMu
[laHHbIX.

= Bepcusa ENT oTnmyaeTcs HannmymemM BO3MOXXHOCTEN Mo paboTe ¢ S3 1
CFS.

bonbLuoW TEXAO0NT, apXUTEKTYpa, 3aTpyAHaLWas fanbHellee pa3BuTue.


https://github.com/postgrespro/pg_probackup/

Pogggres Pro

pg_probackup 3.X

pg_probackup 3 - Kommepyeckas

= Hoasa apxuTeKkTypa (3 /105, BO3SMOXHOCTb Mcnonb3oBaTh APl gna paspaboTku CBOMX
MNPUNOXKEHWUI).

» |I3MeHeH (hopmaT B3anmodencTensa ¢ b1 — depes pensimkaumoHHbI MPOTOKOS

* HoBbIM (bopMaT pe3epBHOM KoMK B BUAE €IMHOTO (hainna



Pogzgres Pro

Joknagbl npo pg_probackup 3

Pogzgres Pro

PosgresPro

PennukauunoHHble PGCONF.RUSSIA 2024

HoBble BO3MOXXHOCTH
pg_probackup 3

npoToKosbl pg_probackup

https://pgconf.ru/talk/1903900 https://pgconf.ru/talk/1622264#materials
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PogggresPro
pg_probackup 2. [1poTokon n pexxumbl paboThbl

FULL PAGE DELTA PTRACK

= FULL - CospgaeTtca nonHaa konua 6a3bl
= DELTA - VIHKpeMeHTanbHbI PeXxmnm, peanm3oBaH 3a CHET NMOCTPaHNYHOIo cpaBHeHUS (Gannos

= PTRACK — VHKpeMeHTanbHbIN PeXXnM, OCHOBAH Ha OTCEXNBAHUN USMEHEHN N coxXpaHeHun LSN
M3MEHEHNS HEMOCPEACTBEHHO B MOMEHT CObbITUS (OCHOBAH Ha yTunnTe PTRACK paspaboTaHHOM
Postgres Professional)

= PAGE - /IHKpeMeHTa IbHbI PEXUM, B MOMEHT Pe3epBHOIo KOMMPOBAHWA CO34aeTCs KapTa M3MEeHEH NI
Ha ocHoBe LSN n Checksum



PogggresPro
pg_probackup 3. lpoTokonbl n peXxumMbl paboTbl

HoBble NpoTOKOJIbl pe3epBHOro KonmpoBaHust B pg_probackup3

PAGE FULL DELTA PTRACK WALSUM

DIRECT PRO

=  AHanoru4eH npotokony Direct B pg_probackup? = He Hy>eH gocTyn kK PG Data

= HyxkeH goctyn K PGDATA (akTuyeckun — NonHoe =  XOpOLLO MacLUTabupyeTcs
konupoBaHue pgData AS IS)
= HOBble BO3MOXHOCTW MO pas3BUTUIO
= []poBepeH BpeMeHeM

Tonbko B 3 Bepcuu He nopgaep)xmBaetcs B 3 Bepcuu



[TpoTtokon DIRECT. Cxema pa6oTbl

= Cno)Hasg CTpyKTypa KaTasnoros BMeCTO
HECKONIbKNX PannoB pe3epBHOM KoMK

o [laHHble N MeTaJaHHble XPaHATCH
BMeECTE.

= [log kaxxayro Bepcuto PG Hy>KHa cBO4

BEPCUA NMPUNJTOXKEHUA

= Hy)XHbl ABa OTAENbHbIX KOHHEKTa A4
AaHHbIX 1 WAL

* He noagaep>xnmBaeTcst BO3OOHOB/IEHME
NpepBaHHbIX onepaumi (kpoMme merge)

Storage

backup

\nd

Pogzgres Pro

Db connect

Data fes §tream|ng p
Db connect replication mod
WAL Tiies Streaming i

pg_start_backup

g start_|sn >

DATA FILES

WAL FILES

. Eg_stog_backug :

stop_Isn



[MpoTokon PRO. Cxema pa6oTbl

= OfHa BepCcUaA YTUNUTbI ANA PasHbIX
Bepcuin PG

»  []OMHbIN N NHKPEMEHTAaNbHbIN 63Kan
NPAMbIM NOAKIKOYeHnem no Pl

»  YTeHue JaHHbIX AN PE3EPBHOM
KOMUM NPOUCXOANT Ha cepBepe

bl

»= [lOTOK AaHHbIX NepefaeTcs Ha
KITUEHT

=  KJIMEeHT OTBEeYaeT 3a CoXpaHeHune
pe3epBHOM KoMK B ain

= BO3MOXHOCTb CO3aHNA HECKObKIX
NOAKMKOYEHUWN ONA YCKOPEHWNA
KOMMpoBaHMA OaHHbIX

= YyeTHOM 3anncu Noab3oBaTens
3anyckKatoLLero pesepBHoe KonmpoBaHme
He HY>XHbl NpaBa Ha cepBepe b/l

Storage

backup

Lib Encoder
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Pogzgres Pro

pg_start_backup

start_|sn, start_t||

DATA+ WAL FILES

- Eg_stoE_backuE :

stop_Isn, start_tli

pg_start_backup

Start_|sn, start_th

DATA+ WAL FILES

. Qg_stog_backug :

stop_Isn, start_tli
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Pogggres Pro

pg_probackup 3. HoBbi noaxopn K paboTe ¢ pannamwu

Heckonbko YMTaroLmx NoTokoB (thread)
MOXHO MYbTUMEKCUpoBaThb Ha 1 NOTOK
AaHHbIX (Stream) BO BPeMsS COXPaHEHNS.

1 NOTOK AaHHbIX (Stream) MOXXHO
MYIbTUMIEKCMPOBATb Ha HECKObKO MULLYLLMX
noToKoB (thread) Bo Bpemsl BOCCTaHOBEHNS.

Stream B ogHOM backup npouecce MOXeT
ObITb HECKObKO, T.€. COOTHOLLEHMS ByayT n:m

o
-
X
©)
<
0}

pg_probackup3 Backup FILE 1

DB FILE 1
Thread 1
DB FILE 2
Thread 1
Thread 1

Backup FILE 2

Backup FILE 1

pg_probackup3

DB FILE 1
Thread 1
DB FILE 2
Thread 1

------ Thread 1 I

Thread 1 Backup FILE 2

DB FILE N
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Pogzgres Pro

pg_probackup 3. HoBbi popmat backup dpanna

= [lMpeKTopuam 1 dainam npuceanBaroTcs Homepa
= [InpekTopum nuwyTca nepes dannamm

= Qalinbl CCbiNaTCA Ha AMPEKTOPUN

= Qannbl MAYT BNepemeLlKy

= 1109 nycTbIX QariioB Mbl TakxKe NM1LIeM 3arosloBOK

n end marker (File 3)

Archive i Filel File 1 File 2 File 2 File 2 File 1 File 2
Header Header Block 1 Header Block 1 Block 2 Block 2 Block 3

FE"ﬁ d2 File 1 File 1 o s = File 3 Fé'ﬁ dl FE"ﬁ d3 Archive
Block 3 Block 4 Block 5 Header End

Marker Marker Marker

RFC 8949 Concise Binary Object Representation (CBOR) 5



pg_probackup 3. EanHas ytunuta

[logaep>xmBaroTCs BEpPCUmn
Postgres Professional
Ha4MHaa ¢ 15 Bepcum

CobpaHa nHpopmaLns no
K/TFOYEBbLIM aTprbyTam u
MeToaaM Postgres Pro,
MCMONb3yEMbIM B npoLiecce
pe3epBHOro KOMMpPOBaHMUS
09 pasHbIX Bepcuit
(curHaTypa mMeToaoB,
CTPYKTYpa AaHHbIX)

NH(hopMaLuuns XpaHuTcs B
pacLUMpeHnm

ng_probacku
2.8 (15.1)

pg. robe «up
2.t 17 .2)

pg_p L ckup
2 (e 7)

r ,_probacku
2.8 (16)

m
Q.
-

4
o
@©

QO
@)
o
3
(@)

o

PRO

PRO

PRO

Direct

Pogzgres Pro

Postgres Professional
Enterprise 15.1

Postgres Professional
Enterprise 17.2.2

Postgres Professional
Standart 16.7

PostgreSQL 16
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Pogggres Pro

pg_probackup 3. Hoebin MERGE

./pg_probackup3 show -B /work/backup --
instance dev --format=tree

BACKUP INSTANCE 'dev', version 3
first-full
L— first-delta-1
L— first-delta-2

second-full
L — second-delta-1

second-delta-2
L — second-delta-22
L — second-delta-222
L— second-delta-2222
second-delta-12
2025-01-20-03-51-38-475

./pg_probackup3 merge --backup-path
éwlorkébackup --instance dev --backup-id=third-
elta-

bblJ10 CTAJIO

FULL | INCT | INC2 | INC3 FULL 1 INCT | INC2 | INC3
FULL | INCT [ INC2 [ INC3 m FULL | INCT | INC2 | INC3
FULL INCT
INC3 FULL INC2 IN[OX

1

4



pg_probackup 3. Pa6oTa yepes API

" [logdepXxmBatoTcs 6UbNMoTeKM oNna sa3bikos C,
C++, Go, B nepcnekTnee Python

=  bunbnnoteka NpeaocTaBasaeT BO3MOXHOCTb
3anyCTUTb BbINOSIHEHWE onepaLuuni backup,
restore, validate

= [lpu 3anycKe co34aeTca OObEKT
COOTBETCTBYHOLLEro Knacca, B KOTOPOM
BbIMOJSIHAKOTCSA HY>Hble MPOLECcChl

»  BbINO/HEHME NPOXOANT aBTOMATUYECKH,
Ha BbIXxOe npoLecca - 6anToBbIN MOTOK
3akoampoBaHHbIn B CBOR dopmate

=  bubanoTeKka NogaepXmBaeT
BOCCTaHOBJ/IEHME NPEPBAHHOM onepaLmm*

= [IpUnoxxeHne o6ecnednBacT CoOXpaHeHMe U1
YTEeHNe pe3epBHON KoMK

*B nnaHax Ha 2025 roa

Application

Pog%gres Pro

‘ Lib ‘ | postgres

‘App ‘ ‘ Metadata ‘ | Sink |

| Backup {hl'letadata'_l |

‘App ‘ ‘ Metadata ‘ | Sink |

; > |
. [[Backup | |
U ! t sink for| back I I
i :{ge _sin :_c:r__ ackup . |
i i C t i i i
: = : :
I 1 Sink | |
[ ; > I
] ] I b k t I"t |
. . ' pg_backup_sta -
! ! loop )/ [backup datal :
U U write one ! !
] ] — J ]
: : : pg_backup stop -
: : ECOSE i :
: : ister back : :
! ' reqi erT ackup ! !
] anE ] ] ] ]
< : : | |

‘ Lib ‘ | postgres

15



Pogzgres Pro

pg_probackup 3. FUSE

bblJ10 OnepaLyoHHas cucTema S3

J1OCTyn K AaHHbIM N3 PE3EPBHOM
KOMUK — TOSIbKO Yepes
BOCCTaHOBJIEHME NHCTAHCA

PGDATA PG_PROBACKUP

16



pg_probackup 3. FUSE

Pogzgres Pro

MexaHu3M, KOTOpbIA MOHTUpPYET
pe3epBHYIO KOMUIO* U
npepcrasnsaetca ansa PostgreSQL
Kak PGDATA

Bce nameHeHusi, KoTopble aenaet
PostgreSQL pgenatoTca B namMsaTy, a
caMn KOMUU He NU3MEHSIOTCH

pg_probackup fuse —B
"/task_data/backups”

—-mnt-path /tmp/mntpoint
—-instance=node -i SQA7X7
pg_ctl -D /tmp/mntpoint start

*MoXXeT MOHTUpPOBaTb L,eno4Ky
pe3epBHbIX KOMUn

OnepaunoHHas cuctemMa

MOUNT )
POINT
L

d_

L _

y
RAM

S3

17




pg_probackup 3. YaaneHHbIn Restore

J1ns 3anycka BOCCTaHOB/IEHUA
He HY>XHbl NpaBa Ha cepBepe b/l

= HaydaneHHOM XOocCTe

3anyckaeTcsd KoMaHaa Cepsep B/}

pg_probackup remote-restore -
p <port> <backups>

= Ha cepBepe BbINoSHAETCS

aHanor KomMaHzbl
PGDATA

—
@
C
)
+—
e
—

netcat (listener)

Encoder

Pogzgres Pro

CepBep pe3epBHOro
KONnuUpoBaHus

[Tpnno)xeHne
PesepBHasd Konms

18



Pog%gres Pro

pg_probackup 3. BocctaHoBneHue otgenbHou b/l

pg_probackup3 restore -B <backups_dir> -
instance <instance_name> -D
<new_pgdata_dir> -i <backup_id> --db-
include=db

BoccTtaHoBeHMe NponcxoanT B OTAEbHbIN
NHCTaHC

KonnpytoTca ToNbKO AaHHble Hy>kHou B/,
ANns ocTanbHbIX B[] — dannbl cosgaroTcsa HO
caMu JaHHble He NepeHoCcATCA

KonunpytoTcs cny>kebHble AaHHble (TabauLbl
C HaCTpOMKaMK, CIUCKM AOCTYMHbIX 6a3
[aHHbIX, UTN)

Konupytotca Tonbko WAL HyxxHon B/1

3anyckaeTcs pexkMm BoCcCcTaHoBeHus, PG
CaMOCTOATENBbHO MCNpaBNaeT
HEKOPPEKTHYO MHPOPMAaLMIO C CNYXKEOHbIX
(hannax

PGDATA NonHasa Pe3epBHan
Konusi

b 1 (MycTble
dannbl)

b 2

halnnbl) AN

Cny>kebHble
[laHHble

Cny>xebHble
[laHHble

B N (MycTble

WAL Tonbko ana b2 WAL

19



Pog%gresPro
TecTtHn poBaHUe npomn3soaAnNTesIbHOCTHU

Time (seconds)

Full backup Incremental backup
4000 —8— v3.0-pro —8— 3.0-ptrack-pro
—0— v3.0-direct 1800 - —0— 3.0-ptrack-direct
3500 —e— v2.8-direct —8— 2.8-ptrack-direct
3000 4 1600 4
2500 £ 1400 1
=
=]
L]
ub}
2000 201200
L
=
1500 1000 -
1000
800 ~
500
+——3 600 {
T T T T T T T T T T T T T T T T
1 8 16 32 48 64 80 96 1 8 16 32 48 64 80 96
Threads Threads

20



Pog%gresPro
NToro

= HoBbI NPOTOKOS B3anMoaencTeunsa ¢ b/1
" HOBbIN GOPMAT XPaHEHNS JaHHbIX

= BO3MOXHOCTb paboTbl Yepes API

= Pabora ¢ PK yepes FUSE gpaneep

= BoccTaHoBeHne otaenbHon b1

= HoOBOe yganeHHoe BOCCTaHOB/IEeHMEe

= [logaepyxka pasHbix Bepcun PG

= HoBasa nepapxmnsa pesepBHbIX KOMWI 1 HOoBbIN Merge

27



Pogggres Pro
[1naHbl

2025 Q1 pg_probackup3 Release v3.0
2025 Q3 Bbinyck Open Source Bepcum

2025 Q4 pg_probackup3 Release v3.1

22



Pogzgres Pro

Cnacubéo
3a BHUMaHue!
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