CuncrteMHble 6arv nog HarpysKkowu

Mwuwa XXunuH, Postgres Professional



Muxann KXmnnmH

= DusTtex, 2008 rog Bbinycka

= 18 net 3aHMMatoCh
npon3BoanNTE/IbHOCTbIO NPOorpaMm

= Oboxato Open Source, Java,
PostgreSQL n FreeBSD

= Pab6oTato 5,5 net B Postgres

Professional




(At PostgresPro

O yém poknapg

= O MOEM JINYHOM OonbITe
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= O MOEM JINYHOM OnbITe

= HarpysoyHoe TectmnpoBaHme ¢ 2008 no 2020 roga
= CepBepa NpUNoXXeHum
= ba3sbl JaHHbIX

= BbicOoKoHarpyeHHble pelueHus



(At PostgresPro

O yém poknapg

= O MOEM SINYHOM OonbITe
= HarpysoyHoe TectmnpoBaHme ¢ 2008 no 2020 roga
= CepBepa NpUIOXKEHNI
= ba3bl gaHHbIX
= BblcOKOHarpy>xeHHble peLueHms
= B cucteMHOM codpTe oUeHb penko BCTpevatoTcs gedeKTbl
= OnepaumoHHble CUCTEMbI paboTatoT Kak Yachl
= ba3bl faHHbIX BCEraa BO3BpaLLatoT KOPPEKTHbIN pe3ybTaT

= CUCTEMHbIN CODT - HAOEXKHbIN, KaYeCTBEHHHbIN, MPOBEPEHHbIN
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(At PostgresPro

O yém poknapg

= HapeXHOoCTb: rapaHTus unm nnno3na’?
» [JONCK HEBO3MOXHOIO
=  Heckonbko UCTOPWI U3 IMYHOIO OMbiTa

= Bkoyad MHOMO NOMbITOK MOexaTb KYKYXOW



O yém poknapg

= HageXXHOCTb: rapaHTMsa UNu NN3na?
= [lonck HEBO3MOXXHOIO
=  HecKoNbKO UCTOPUIN M3 IMYHOIO OMbiTa
= Bkoyad MHOMO NOMbITOK MOexaTb KYKYXOW

= Mnoro QR kogoB (a MOXeT 1 HEMHOIO)

(At PostgresPro



Pa3roH
Intel SSD, 2019 roa
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= [1po6HbIN Nepuof 3anycka MObUIbHOro onepaTopa
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|nte| SS D, 2019 rC)‘El| r’ncF"PostgresPro

= [1po6HbIN Nepuopg 3anycka MOOUNBHOro onepaTtopa
= OTKas B pacnpeneneHHoM guckoBoM npoctpaHcTee CEPH

= 3aBucaHue guckos Intel SSD S45210 n S4610



(At PostgresPro

Intel SSD, 2019 ron

» |ntel SSD D3-5S4510 and Intel SSD D3-54610 series 1.92 TB and 3.84 TB drives become

unresponsive after1,700 cumulative idle power-on hours

= Currently addressed in the Maintenance Release 1 (MR1) of Intel firmware (version XCV10110)
as of March 2019
’ l




|nte| SS D, 2019 I'C)ﬂ| (At PostgresPro

= [ntel ynannn Bce ynoMmnHaHus

= https://forums.servethehome.com/index.php?threads/psa-errors-with-intel-r-solid-state-



https://forums.servethehome.com/index.php?threads/psa-errors-with-intel-r-solid-state-drive-dc-s4510-and-s4610-series.26196/
https://forums.servethehome.com/index.php?threads/psa-errors-with-intel-r-solid-state-drive-dc-s4510-and-s4610-series.26196/

WAL corruption, 2020 roa



WAI_ corru pt'Oh, 2020 rog, (~f PostgresPro

= CMeHa paboTbl
= /IH>XeHep No 0TKa3oyCTOMYMBOCTU B KNAaCTEPHOW rpyrne

= Jdaq Hegensa UcnblTaTeNlbHOro CpOKa
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WAI_ corru pt'Oh, 2020 rog, (~f PostgresPro

= CMeHa paboTbl
= IH)XXeHep NO OTKa30yCTOMYMBOCTM B KITaCTEPHOM rpymnne
= Jag Hepensa UcnbiTaTeNbHOro CpokKa

= [Ipobnema oT KNUeHTa

= Basa gaHHbIX Ha 2 cepBepax: MacTep U pensnka

= Owwnbka pennmkaumm
= [2020-10-27 12:03:02 MSK u= d= h= p=14570 1=99]

= LOG: incorrect resource manager data checksum in record at 61E7/ED365B20]
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= CMeHa paboTbl
= IH)XXeHep NO OTKa30yCTOMYMBOCTM B KITaCTEPHOM rpymnne
= 4aq Hepensa ncnbltTatesibHOro CPokKa
= [Ipobnema oT KNUeHTa
= basa gaHHbIX Ha 2 cepBepax: MacTep 1 pennmka
= Owwnbka pennmkaumm
= [2020-10-27 12:03:02 MSK u= d= h= p=14570 1=99]
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= HeBepHas KOHTpOSbHas cyMMa - nospexaeHne WAL xxypHanos



WAI_ corru pt'Oh, 2020 rog, (~f PostgresPro

= CMeHa paboTbl
= IH)XXeHep NO OTKa30yCTOMYMBOCTM B KITaCTEPHOM rpymnne
= 4aq Hepensa ncnbltTatesibHOro CPokKa
= [Ipobnema oT KNUeHTa
= basa gaHHbIX Ha 2 cepBepax: MacTep 1 pennmka
= Owwnbka pennmkaumm
= [2020-10-27 12:03:02 MSK u= d= h= p=14570 1=99]
= LOG: incorrect resource manager data checksum in record at 61E7/ED365B20]
= HeBepHas KOHTpOSbHas cyMMa - nospexaeHne WAL xxypHanos

= Martepuan ansa aHanusa: record at 61E7/ED365B20
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= Owwmnbka ancka/OS: n Bcé uyto Hag HUM RAID koHTponep, apaneepa, 6104YHOMN CUCTEMBI,
dannoBoOM CUCTEMDI

= Owwnbka CYB/ (He ncknoyeHa BepOSTHOCTb “rynsatoLlero” ykasaTtens)



WAI_ corru pt'Oh, 2020 rog, (~f PostgresPro

= Owwmnbka ancka/OS: n Bcé uyto Hag HUM RAID koHTponep, apaneepa, 6104YHOMN CUCTEMBI,

dannoBoOM CUCTEMDI

= Owwnbka CYB/ (He ncknoyeHa BepOSTHOCTb “rynsatoLlero” ykasaTtens)

= QOuwwubka namMaTu:

= agpec nospexaerHus B WAL danne - Ox366500 (BbipoBHeH Ha 256 6anT)

= pa3Mep noBpexpaeHus - 64 banTa (pa3Mep KalusalHa npoleccopa)



WAI_ corru pt'Oh, 2020 rog, (~f PostgresPro

u LJepes MecsLl elwe oaHO NnageHne



WAI_ corru pt'Oh, 2020 rog, (~f PostgresPro

u LJepes MecsLl elwe oaHO NnageHne

= []OTOM eLlé HEeCKONTbKO



WAI_ corru pt'Oh, 2020 rog, (~f PostgresPro

= Yepes Mecsy ewé ogHO NageHue
= []OTOM eLlé HEeCKONTbKO

= Ho Bcerga noptuncsa Tonbko WAL, gaHHble NpoBepssiv - OHM BCE BEPHbIE



WAI_ Corrupt|on, 2020 ron (~f PostgresPro

= [1BomHom WAL 6ydep - 3awmTa oT disk/memory corruption

= HacTtpouka wal_sender_check_crc B PostgresPro Enterprise

[w] f{"";._'EI

LR,
OiF/




Hactynnn 2021 roa



(At PostgresPro

WAL corruption, 2021 rog

= 3onaums I'IpO6J'IeMHOI'O cepBepa n A0CTyn 4 aKCrnepmnMeHTOB



WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

= [3onaums npobneMHoro cepeepa U AOCTYyN AN 9KCNEePUMEHTOB
= BullSequana S series

= Heckonbko MaTepUHCKKX nnat

= 4 TepabaTa NnamMaTH

= 8 npoueccopos



WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

= [3onaums npobneMHoro cepeepa U AOCTYyN AN 9KCNEePUMEHTOB
= BullSequana S series

= Heckonbko MaTepUHCKKX nnat

= 4 TepabaTa NnamMaTH

= 8 npoueccopos
= HepenbHble TeCTbl

= Honb pe3ysibTaToB



WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

= [3onaums npobneMHoro cepeepa U AOCTYyN AN 9KCNEePUMEHTOB
= BullSequana S series
= Heckonbko MaTepPUHCKMX nnaT
= 4 TepabaTa NnamMaTH
= 8 npoueccopos
= HepenbHble TeCTbl
= Honb pesynbratos
= MemTest

= Honb pe3ysibTaToB



(At PostgresPro

WAL corruption, 2021 rog

» [lofHbIM HONMb
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= [lONHbIN HOMb

= PpycTpaunm
= AYyTO Mwem?
= Kak 3apaTb Bonpoc?
= YTO 9 HEe NoHMMat?

= Google it, onbITHbIE KONNErU



WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

= [lONHbIN HOMb
= QpycTpaunm
= AYyTO Mwem?
= Kak 3agaTb BOnMpoc?
= YTO 9 HEe NoHMMat?
= Google it, onbITHbIE KONNErU

u BpeMFl MEeHATb NMnoaxoabl



(At PostgresPro

WAL corruption, 2021 rog

= OCHOBHaga rMnoTesa - 3To NaMATb



(At PostgresPro

WAL corruption, 2021 rog

= OcHOBHas rmnoTesa - 3To NamMaATb
= stress-ng - yTUAnTa Harpy3ku Ha >xenesHble pecypchl

= stress-ng --vm-rw 1000 --vm-rw-bytes 2500G --verify --metrics-brief -t 60m



WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

= OcHOBHas rmnoTesa - 3To NamMaATb
= stress-ng - yTUAnTa Harpy3ku Ha >xenesHble pecypchl

= stress-ng --vm-rw 1000 --vm-rw-bytes 2500G --verify --metrics-brief -t 60m

= Hukakmx ownboK NporpamMmbl



WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

=  OcHOBHaga rmnoTesa - 3TO NaMATb
= stress-ng - yTUNMTa Harpyskm Ha XxenesHble pecypchl
= stress-ng --vm-rw 1000 --vm-rw-bytes 2500G --verify --metrics-brief -t 60m
= Hukakumx ownboK nporpamMmol
= 3aTo Fiber Channel Hayan Mmuratb
= 2021 Feb 15 23:43:57 dn-MDS-C9148S-1 %PORT-5-IF_DOWN_LINK_FAILURE: %$VSAN
2221%$ Interface fcl/15 is down (Link failure loss of signal)



WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

=  OcHOBHaga rmnoTesa - 3TO NaMATb
= stress-ng - yTUNMTa Harpyskm Ha XxenesHble pecypchl
= stress-ng --vm-rw 1000 --vm-rw-bytes 2500G --verify --metrics-brief -t 60m
= Hukakumx ownboK nporpamMmol
= 3aTo Fiber Channel Hayan Mmuratb
= 2021 Feb 15 23:43:57 dn-MDS-C9148S-1 %PORT-5-IF_DOWN_LINK_FAILURE: %$VSAN
2221%$ Interface fcl/15 is down (Link failure loss of signal)

u BpeMFl n npen 3aKOH4YNJINCb



(At PostgresPro

WAL corruption, 2021 roa

n Hepe3 nonrofa Ctatbd OT TEXNOAAOCPXKKU MPOUN3BOANTENA XeJle3a

= https://habr.com/ru/companies/atosservers/articles/562376/

= O6HoBneHue gpamnsepa FC nnHkoB (gpanBep ycTponcTBa onepaumMoHHOM cuctemsbl Linux).

]



https://habr.com/ru/companies/atosservers/articles/562376/

n sharkattack 18 vion 2021 e 18:24

Cneacteue Benu: nponaxa FC-nuikoB HBA Emulex Ha cepBepe Atos
BullSequana S1600

6 MuH 3.8K

Bror koMnaHuW Atos, BeICOKOHArpYHeHHbIEe CUCTEMBIY, TecTupogaHue IT-cucTem®, IT-KoMNaHKK




WAI_ corru pt'Oh, 2021 ron (~f PostgresPro

= [lnTaTbl
= "3a BCé BpeMda aTon Npobnemsl nowwaTanm n notporanm scé - camy OC, FW, npowwnsky HW
cepBepa, HacTpomnkh HW cepsepa, napameTpbl GRUB, HacTpoikn dabpukin, cBUTUYEN U
IMHKOB..."
= "Texnopnep»xka BPET (Hy nnn [O6POCOBECTHO 3abnyxaaeTcs), MO3TOMY NPUXOAUTCS
CTapaTesibHO BCe MpoBepPATb CaMoOMy"

= "TporaTb v WaTaTb NpW TPabAWyTUHre Hago Bce!”



WAL corruption, 2021 rog

= VlTOru

O6HoBMEHUS apanBepa U peannsaumm BonMHoOro bydepa
Bonble nospexaeHuin WAL He 6bino

KTo BMHOBAT - 0O CUX MOpP 3aragka

DTO ycnex nnm HeT?

HeraTmBHbIN OMbIT - TOXXE OMbIT

(At PostgresPro
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= "Waw genawv rpynny HarpysouHbixX UccnepoBatenen” &
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(At PostgresPro

[Tpownu roapl

=  MeHA BbIOPOCUNIU U3 KNTAaCTEPHOM FPyMnbl Kak HeMpPodnpPUrogHoro
= "Waw genawv rpynny HarpysouHbixX UccnepoBatenen” &

=  Konnabopauus Cc Halen TeXNoaaep>KKom
= OHK HaM 3aga4m
= Mbl UM MOMOLLb B UCCNEA0BaHMNAX

= }lcTopua c nogsnucaHmem cepeepa Ha Linux 5.15

= [Ipobnema MacwTabupoBaHus Ha lookup-a dannos B XFS



(At PostgresPro

[Tpownu rogbl

= MeHs BbIOpPOCUAN N3 KNTaCcTEPHOM rpynnbl Kak HeNPOdNPUrOAHOrO
= "Waw genawv rpynny HarpysouHbixX UccnepoBatenen” &

=  Konnabopauus Cc Halen TeXNoaaep>KKom
= OHK HaM 3aga4m
= Mbl MM MOMOLLb B UCCNEAOBAHUAX

= }lcTopua c nogsnucaHmem cepeepa Ha Linux 5.15

= [Ipobnema MacwTabupoBaHus Ha lookup-a dannos B XFS

= O6Lwwas pekoMeHpaumsa: O6HOBUTECH O HOBOW BEPCUM OMNepaLlMOHHOM CUCTEMD



Eeiuac HakaTim
BY0 BEPCUIO Linux
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Segfa u |t, 2024 (At PostgresPro

= 30 pekabpb 2024 ropa

= Murpaumsa gaHHbIX

= Ynana 6a3a gaHHblx no segfault

= [Mon Dec 30 17:49:50 2024] postgres[4092660]: segfault at 55edf40f20d0 ip
000055edf40f20d0 sp 00007ffc7a7773c8 error 15 in
postgres[55edf3f67000+2a9000] likely on CPU 40 (core 16, socket 1)



Segfa u |t, 2024 (< PostgresPro

= checkpointer (4092660)

#0 0x000055edf40f20d0 in 22 ()

#1 0x000055edf3f1a370 in hash_search (hashp=0x55edf5clada8, keyPtr=0x7ffc7a777480, action=HASH_ENTER, foundPtr=0x7ffc7:
#2 0x000055edf3dd2dd2 in RememberSyncRequest (ftag=0x7ffc7a777480, type=<optimized out>) at sync.c:565

#3 0x000055edf3dd2fb5 in RegisterSyncRequest (ftag=ftag@entry=0x7ffc7a777480, type=typedentry=SYNC_REQUEST, retryOnErr(

-/ 4

= startup (4092662)

#0 0x000055edf40f20d0 in 72 ()

#1 0x000055edf3f1a370 in hash_search (hashp=0x55edf5c458f8, keyPtr=0x7ffc7a778lec, action=HASH_FIND, foundPtr=0x0) at ¢
#2 0x000055edf3b40603 in XLogPrefetcherIsFiltered (blockno=1523809, rnode= ..., prefetcher=0x55edf5c375f8) at xlogprefel
#3 XLogPrefetcherNextBlock (pgsr_private=94480518837752, lsn=<optimized out>) at xlogprefetcher.c:693

#4 0x000055edf3b40f51 in lrq_prefetch (lrg=<optimized out>) at xlogprefetcher.c:256

#5 1lrqg_complete_lsn (1sn=67516543241680, lrq=0x55edf5c3aff8) at xlogprefetcher.c:294

- ) 4



Segfa u |t, 2024 (< PostgresPro

= checkpointer (4092660)

#0 0x000055edf40f20d0 in 72 ()
#1 0x000055edf3f1a370 in hash_search (hashp=0x55edf5clada8, keyPtr=0x7ffc7a777480, action=HASH_ENTER, foundPtr=0x7ffc7:

-/ 4

= startup (4092662)

#0 0x000055edf40f20d0 in 72 ()

#1 0x000055edf3f1a370 in hash_search (hashp=0x55edf5c458f8, keyPtr=0x7ffc7a778lec, action=HASH_FIND, foundPtr=0x0) at ¢
#2 0x000055edf3b40603 in XLogPrefetcherIsFiltered (blockno=1523809, rnode= ..., prefetcher=0x55edf5c375f8) at xlogprefel
#3 XLogPrefetcherNextBlock (pgsr_private=94480518837752, lsn=<optimized out>) at xlogprefetcher.c:693

#4 0x000055edf3b40f51 in lrq_prefetch (lrg=<optimized out>) at xlogprefetcher.c:256

#5 1lrqg_complete_lsn (1sn=67516543241680, lrq=0x55edf5c3aff8) at xlogprefetcher.c:294

- ) 4



Segfa u It, 2024 (< PostgresPro

= checkpointer (4092660)

#0 0x000055edf40f20d0 in 72 ()

#1 0x000055edf3f1a370 in hash_search (hashp=0x55edf5clada8, keyPtr=0x7ffc7a777480, action=HASH_ENTER, foundPtr=0x7ffc7:

-/

= startup (4092662)

#0 0x000055edf40f20d0 in 72 ()
#1 0x000055edf3f1a370 in hash_search (hashp=0x55edf5c458f8, keyPtr=0x7ffc7a778lec, action=HASH_FIND, foundPtr=0x0) at ¢



Segfa u |t, 2024 (At PostgresPro

u E,Ba npoueccCa ogHoOBpeMeHHO



Segfa u |t, 2024 (At PostgresPro

u E,Ba npoueccCa ogHoOBpeMeHHO

= hash_search
= DyHpoaMeHTanbHbIN KOA
= O6wmm c PostgreSQL

= YacTo BbIMosHAEMbIW aka ropsynm Kog,



Segfa u |t, 2024 (At PostgresPro

= [lBa npouecca O4AHOBPEMEHHO
= hash_search
= PyHOaMeHTaNbHbIN KOA
= O6wmm c PostgreSQL
= YacTo BbIMosHAEMbIW aka ropsynm Kog,

= TpyaHOCTb



Segfa u |t, 2024 (At PostgresPro

= HauymHaeM nckaTb 3aLUenku



Segfa u |t, 2024 (At PostgresPro

= HauymHaeM ncKaTb 3aLenku
= BBoaHble
= JlaMn namMaTtu
= KOHeyHOoe COCTOsIHME PerncTpoB

= AcceMbnepoBCKUIMN KOA



Segfa u |t, 2024 (At PostgresPro

= HaunHaeM nckaTb 3aLenku

= BBogHble
= JlaMn namMaTtu
= KOHeyHOoe COCTOsIHME PerncTpoB
= AcceMbnepoBCKUIMN KOA

= [lonck HeMPOTMBOPEUMBOTO CLEHapPKA



Segfa u |t, 2024 (At PostgresPro

= HaunHaeM nckaTb 3aLenku
= BBogHble
= JlaMn namMaTtu
= KOHeyHOoe COCTOsIHME PerncTpoB
= AcceMbnepoBCKUIMN KOA
= []OMCK HEMPOTMBOPEUMBOTIO CLIEHapUS

= Hukakmx BapmnaHTOB, KpOMe O4HOIro HepeasibHOro



segfault, 2024

#0 0x000055edf40f20d0 in
#1 0x000055edf3f1a370 in

0x000055edf3f5870b
0x000055edf3f5870f
0x000055edf3f58711
0x000055edf3f58718
0x000055edf3f5871c
0x000055edf3f5871f
0x000055edf3f58721

<+123>:
<H+127>:
<+129>:
<+136>:
<+140>:
<H+143>:
<+145>:

7 ()
hash_search (hashp=0x55edf5c458f8, keyPtr=0x7ffc7a7781ec,

cmp $0xb,%riod

ja 0x55edf3f586b0 <hash_bytes+32>
lea 0x1999b8(%rip),%rdi

movslq (%rdi,%r10,4),%rsi

add %rdi, %rsi

jmp *%rsi

nopl  0x0(%rax)

(< PostgresPro

action=HASH_FIND, foundPtr=0x0)



segfault, 2024

#1 0x000055edf3f1a370 in

0x000055edf3f5870b
0x000055edf3f5870f
0x000055edf3f58711
0x000055edf3f58718
0x000055edf3f5871c
0x000055edf3f5871f
0x000055edf3f58721

<+123>:
<H+127>:
<+129>:
<+136>:
<+140>:
<H+143>:
<+145>:

hash_search (hashp=0x55edf5c458f8, keyPtr=0x7ffc7a7781ec,

cmp $0xb,%riod

ja 0x55edf3f586b0 <hash_bytes+32>
lea 0x1999b8(%rip),%rdi

movslq (%rdi,%r10,4),%rsi

add %rdi, %rsi

jmp *%rsi

nopl  0x0(%rax)

(< PostgresPro

action=HASH_FIND, foundPtr=0x0)



segfault, 2024

#0 0x000055edf40f20d0 in

0x000055edf3f5870b
0x000055edf3f5870f
0x000055edf3f58711
0x000055edf3f58718
0x000055edf3f5871c
0x000055edf3f5871f
0x000055edf3f58721

<+123>:
<H+127>:
<+129>:
<+136>:
<+140>:
<H+143>:
<+145>:

% )

cmp
ja

lea
movslq
add
Jjmp
nopl

$0xb,%riod

0x55edf3f586b0 <hash_bytes+32>
0x1999b8(%rip),%rdi
(%rdi,%r1e,4),%rsi

%rdi, %rsi

*%rsi

0x0(%rax)

(< PostgresPro



Segfa u |t, 2024 (< PostgresPro

#0 0x000055edf40f20d0 in 22 ()

0x000055edf3f5871f <+143>: jmp *%rsi



segfault, 2024

0x000055edf3f5870b
0x000055edf3f5870f
0x000055edf3f58711
0x000055edf3f58718
0x000055edf3f5871c
0x000055edf3f5871f
0x000055edf3f58721

<+123>:
<H+127>:
<+129>:
<+136>:
<+140>:
<H+143>:
<+145>:

(< PostgresPro

cmp $0xb,%riod

ja 0x55edf3f586b0 <hash_bytes+32>

lea 0x1999b8(%rip),%rdi # %rdi = (%rip+0x1999b8) | %rdi = 0x55edf40f20d0
movslq (%rdi,%r10,4),%rsi # %rsi = mem(%rdi+(%ri@x4)) | %rie = o

add %rdi,%rsi # %rsi = %rsi + %rdi | %rsi = 0x55edf40f20d0
jmp *%rsi # jump to %rsi | segfault

nopl  0x0(%rax)



Segfa u |t, 2024 (< PostgresPro

0x000055edf3f58711 <+129>: lea 0x1999b8(%rip),%rdi # %rdi = (%rip+0x1999b8) | %rdi = 0x55edf40f20d0



Segfa u |t, 2024 (< PostgresPro

0x00P0055edf3f58718 <+136>: movslq (%rdi,%r10,4),%rsi # %rsi = mem(%rdi+(%ri@x4)) | %rie = o



Segfa u |t, 2024 (< PostgresPro

0x000055edf3f5871c <+140>:  add %rdi,%rsi # %rsi = %rsi + %rdi | %rsi = 0x55edf40f20d0



Segfa u |t, 2024 (< PostgresPro

0x000055edf3f5871f <+143>:  jmp *%rsi # jump to %rsi | segfault



Segfa u |t, 2024 (< PostgresPro

0x000055edf3f5871c <+140>:  add %rdi,%rsi # %rsi = %rsi + %rdi | %rsi = 0x55edf40f20d0



Segfa u |t, 2024 (< PostgresPro

0x00P0055edf3f58718 <+136>: movslq (%rdi,%r10,4),%rsi # %rsi = mem(%rdi+(%ri@x4)) | %rie = o



Segfa u |t, 2024 (At PostgresPro

= [lpoueccop 3aunTan 3HaveHme paBHoe O n3 agpeca %rdi+%r10*4
= JlomkeH 6bin 3aumtaTh Oxffeb6b67a7

(gdb) p/x *(unsigned*)0x55edf40f20d0a12
$9 = {oxffeb667a7, ...}



Segfa u |t, 2024 (At PostgresPro

= [lpoueccop 3aunTan 3HaveHme paBHoe O n3 agpeca %rdi+%r10*4

= JlonxeH 6bin 3aunTaTh Oxffe667a7

$9 oxffe667a7, ...
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Segfa u |t, 2024 (At PostgresPro

= 31 gekabps, 2:30 HoYM: LOKYMEHT C aHaIM30M
= "[MaBHOE - Mbl BUANM aHOMaNMIo B paboTe CUCTEMBI, MO KaKOM-TO MPUYMHE NPOoLEeCCop 3a4mTan

Hy/1ieBoOe 3Ha4YeHNA U3 HeHyﬂeBOlZ MaMATK (KOTOpaFl MOCTOAHHAaA, HUKOIda He MeHﬂeTCﬂ)"



1 i

KOHEeuHOo HUKTO H +__oliunanca
L 42 Ham nonenmb
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Segfa u |t, 2024 (At PostgresPro

= [lokymeHT yweén B Tl BeHgopa OC
= OTtBeT
= "MpununHbl SIGSEGV Bo Bcex cnyuvasax (BHe3anHo!) He BHeLLHMe, a CO CTOPOHbI Userspace,

Bbl3BaHHbl€ NpoLeccom postgres"”



segfault, 2024

(At PostgresPro

= [lokymeHT yweén B Tl BeHgopa OC

= OTBeT

= "MpununHbl SIGSEGV Bo Bcex cnyuvasax (BHe3anHo!) He BHeLLHMe, a CO CTOPOHbI Userspace,
Bbl3BaHHbl€ NpoLeccom postgres"”

» Tak 3akaHuumBanca 2024 rog...



segfault, 2025
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= HoBblie nageHua (6 sHBaps) - CnyYamHbIN MeCTa, CnyYanHble NporpamMmebl (sshd)
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= HoBblie nageHua (6 sHBaps) - CnyYamHbIN MeCTa, CnyYanHble NporpamMmebl (sshd)
= Bonblie fokasaTeNbCTBO O HY/1IEBOW MaMaTU
= [UnoTe3bl poOXAANNCH Kak rpubbl

= aITOPUTMbI CXKaTUS

" MporpaMMHble raid KOHTpoNnepsbl



Segfa u |t, 2025 (At PostgresPro

= HoBblie nageHua (6 sHBaps) - CnyYamHbIN MeCTa, CnyYanHble NporpamMmebl (sshd)
= Bonblie fokasaTeNbCTBO O HY/1IEBOW MaMaTU
= [UnoTe3bl poOXAANNCH Kak rpubbl

= aITOPUTMbI CXKaTUS

= MporpamMMHble raid KOHTPONNEpPbI

= [POoWnBKN



segfault, 2025

= HoBblie nageHua (6 sHBaps) - CnyYamHbIN MeCTa, CnyYanHble NporpamMmebl (sshd)

= Bonblue foka3aTenbCTBO O HY/IEBOW MNaMATH

= [1MnoTe3bl poXaannch Kak rpuobl

anropuUTMbl CXKaTUA
nporpamMMHble raid KOHTPOosIepsbl

NPOLUNBKMN

FPU

(At PostgresPro
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= [lapeHus npogonmkanuce (28 aHeaps, 7 deBpans)

= rasdaemon: RAS (Reliability, Availability and Serviceability) logging tool
= Tyk-TyK, y Bac 6UTble NnaHkM namMaTu!
= DX, ONsiTb MMMO

= [laganu pasHble cepBepa



Segfa u |t, 2025 (At PostgresPro

= [lapeHus npogonmkanuce (28 aHeaps, 7 deBpans)

= rasdaemon: RAS (Reliability, Availability and Serviceability) logging tool
= Tyk-TyK, y Bac 6UTble NnaHkM namMaTu!
= 35X, ONaTb MUMO

= [lapanw pa3Hble cepBepa

= [lenanu aHanus, nucanm OTYETbI, BCEraa ogHoO 1 Toxe - obHyneHue naMaTu!



GCNOXKUTL
nanku

llourpaTbeA
CO CTCHAOM
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Segfa u |t, 2025 (At PostgresPro

= CreHpoT npoun3BOOUNTENIA XKeJle3a

= Cnacubo 3a onepaTUBHOCTb

= OpOHO M3 NafeHun: NepecTpoeHme MHAEKCOB B 6a3e gaHHbIX (rebuild index)



Segfa u |t, 2025 (At PostgresPro

CteHp oT npoun3BOOUNTENIA XKeJle3a

Cnacubo 3a onepaTnMBHOCTb

OpHo 13 NageHnit: nepecTpoeHne nHAekcoB B 6ase AaHHbIX (rebuild index)

[enaem 60blYO CUHTETUYECKYIO 6a3y



Segfa u |t, 2025 (At PostgresPro

= CTeHp OT Npou3BOAMTENS XKeNe3a

= Cnacubo 3a onepaTUBHOCTb

= OpOHO M3 NafeHun: NepecTpoeHme MHAEKCOB B 6a3e gaHHbIX (rebuild index)
= [lenaeM 60/bLUYIO CUHTETUYECKYIO Da3y

= [lobaBnsem nposepky naMaTn (memtester)



= 25 ¢eBpans

reindexdb -j 400 bash ynan
memtester 680G 1000

1) nogHsn Basy koTopas nexana 8 /MBD_DATA/pgdata. Tam 100GB SBIN0 B
huge pages, 1x Tyaa goGaemn:

3) B napannens
CO Ij F

reind

CO F} "\"

Mpowno J z K YHA-MY ¥ OTBanuncA. B ator
MOMEHT BCE OCTaHOBWA W yengen B dmesg uto bein o camoro bash




25 depas

reindexdb -j 400
memtester 680G 1000

400 npoueccoB repecTpoeHrs UHEKCOB

bash ynan

1) nogHAn Bazy koTopas nexana B /MBD_DATA/pgdata. Tam 100GB ny

huge pages, ux Tyoa goGaswn:

CO Ij F
reind

11

CO F}F
memtester

Mpowno 6 NbHO HEel 14 HA-MUHYT 11 rein
MOMEHT BCE OCTaHOBWA W yBKuaen e dmesg uto 6

bINO B

data start

oTeanunca. B ator
camoro bash




25 depas

reindexdb -j 400
memtester 680G 1000

400 npoueccoB repecTpoeHrs UHEKCOB

1000 ureparjuii npoBepku 680 rurabaiitT mamsiTu

bash ynan

1) nogHAn Bazy koTopas nexana B /MBD_DATA/pgdata. Tam 100GB ny

huge pages, ux Tyoa goGaswn:

CO Ij F
reind

11

CO F}F
memtester

Mpowno 6 NbHO HEel 14 HA-MUHYT 11 rein
MOMEHT BCE OCTaHOBWA W yBKuaen e dmesg uto 6

bINO B

data start

oTeanunca. B ator
camoro bash




25 depas

reindexdb -j 400
memtester 680G 1000

400 npoueccoB repecTpoeHrs UHEKCOB
1000 ureparjuii npoBepku 680 rurabaiitT mamsiTu

Ynan He postgres, a bash

bash ynan

. HAn Basy koTopan nexana s /MBD_DATA/pgdata. Tam 100GB HyxHo 6uino B
huge pages, nx Tyaa fobaeun:

start

Taewn maintenance_work_mem B 96GB:

maintenance

3) B napannenk 3anycTin:

I powno BYKBaNbHO HECKONBKD CEK YHA-MWUHYT 1 re index oTeanKacA. B aTor
MOMEHT BCE2 OCTAaHOBWN W YEWAEN B IjIT'IESE 4TO h camoro bash



25 depas

reindexdb -j 400
memtester 680G 1000

400 npoueccoB repecTpoeHrs UHEKCOB
1000 ureparjuii npoBepku 680 rurabaiitT mamsiTu
Ynan He postgres, a bash

BocrnipousBogumblii Kelic

bash ynan

) Hen Bazy koTopas nexana e /MBD_DATA/pgdata. Tam 100GB HyxHo Beino B
huge pages, vx Tyaa foBaeun:

start

Taewn maintenance_work_mem B 96GB:

maintenance

3) B napannenk 3anycTin:

I powno BYKBaNbHO HECKONBKD CEK YHA-MWUHYT 1 re index oTeanKacA. B aTor
MOMEHT BCE2 OCTAaHOBWN W YEWAEN B IjIT'IESE 4TO h camoro bash



25 depas

reindexdb -j 400
memtester 680G 1000

400 npoueccoB repecTpoeHrs UHEKCOB

1000 ureparjuii npoBepku 680 rurabaiitT mamsiTu
Ynan He postgres, a bash

BocrnipousBogumblii Kelic

MarnenbKasi mobesia!

bash ynan

) Hen Bazy koTopas nexana e /MBD_DATA/pgdata. Tam 100GB HyxHo Beino B
huge pages, vx Tyaa foBaeun:

start

Taewn maintenance_work_mem B 96GB:

maintenance

3) B napannenk 3anycTin:

I powno BYKBaNbHO HECKONBKD CEK YHA-MWUHYT 1 re index oTeanKacA. B aTor
MOMEHT BCE2 OCTAaHOBWN W YEWAEN B IjIT'IESE 4TO h camoro bash



25 depas

reindexdb -j 400
memtester 680G 1000

400 npoueccoB repecTpoeHrs UHEKCOB

1000 ureparjuii npoBepku 680 rurabaiitT mamsiTu
Ynan He postgres, a bash

BocrnipousBogumblii Kelic

MarnenbKasi mobesia!

Ho uto panbuie?

bash ynan

) Hen Bazy koTopas nexana e /MBD_DATA/pgdata. Tam 100GB HyxHo Beino B
huge pages, vx Tyaa foBaeun:

[ ]
start

Taewn maintenance_work_mem B 96GB:

maintenance

3) B napannenk 3anycTin:

I powno BYKBaNbHO HECKONBKD CEK YHA-MWUHYT 1 re index oTeanKacA. B aTor
MOMEHT BCE2 OCTAaHOBWN W YEWAEN B IjIT'IESE 4TO h camoro bash



Segfa u |t, 2025 (At PostgresPro

= [lpoBepka HoBOro obopynoBaHMS



Segfa u |t, 2025 (At PostgresPro

= [lpoBepka HoBOro obopynoBaHMS

= [nobanbHoe obHoBNeHMe xene3a (Anpenb-Man)



Segfa u |t, 2025 (At PostgresPro

= [lpoBepka HoBOro obopynoBaHMS

= [nobanbHoe obHoBNeHMe xene3a (Anpenb-Man)

= CmMeHa OC



Segfa u |t, 2025 (At PostgresPro

= [lpoBepka HoBOro obopynoBaHMS
= [nobanbHoe obHoBNeHMe xene3a (Anpenb-Man)

= CmMeHa OC

= YBenuyeHue namMatn c1TiB no 4TiB
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» [lpoBepka HOBOro obopyaoBaHUA

= [nobanbHoe obHoBNeHMe xene3a (Anpenb-Man)
= CmeHa OC
= YBenuuyeHue namatn c 1TiB no 4TiB

= 3aMeHa software RAID Ha hardware RAID
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» [lpoBepka HOBOro obopyaoBaHUA

= [nobanbHoe obHoBNeHMe xene3a (Anpenb-Man)
= CmeHa OC
= YBenunueHune namatn c 1TiB po 4TiB
= 3ameHa software RAID Ha hardware RAID

= Ypa! Hukakunx 6onblue nageHnm



(At PostgresPro

segfault, 2025

» [lpoBepka HOBOro obopyaoBaHUA

= [nobanbHoe obHoBNeHMe xene3a (Anpenb-Man)
= CmeHa OC
= YBenunueHune namatn c 1TiB po 4TiB
= 3ameHa software RAID Ha hardware RAID

= Ypa! Hukakunx 6onblue nageHnm

= YcnelwHbliV BbIXOA, NMnPoeKTa B Mae-NtoHe
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= [IpoBepka HOBOro 060pyAOBaHMS

= [nobanbHoe obHoBNeHMe xene3a (Anpenb-Man)
= CmeHa OC
= YBenunyeHue namatm c 1TiB go 4TiB
= 3ameHa software RAID Ha hardware RAID

= Ypa! Hukakunx 6onblue nageHnm

= YCneLlHbIM BbIXOA MPOeKTa B Mae-noHe

= YBbl, HUKTO TOrga He 3HaJ1 YTo NpUUUHa bblna He B Xenese...
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= QOceHb 2025

u ,El,pyrme KITMEeHTbl Ha4aJ1M XKaJ1oBaTbCA Ha NageHms

Ha gpyrmux OC

Ha OpPYruM xenese

® U Pa3Hble KITMEHTDbI

n He Tonbko PostgresPro, Ho PostgreSQL
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= QOceHb 2025

u ,El,pyrme KITMEeHTbl Ha4aJ1M XKaJ1oBaTbCA Ha NageHms

Ha gpyrmux OC

= Ha APYrUM Xxenese

" U pasHble KIIMEeHTbI

= 1 He Tonbko PostgresPro, Ho PostgreSQL

= A TOYHO N fedeKT bbin B Xxenese?
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» Linux kernel 6.1, XFS, 2 TiB RAM
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= HauymHaeM BOCNpOM3BOAUTD
= KoHodurypauma kak 6bi1a y KIMeHToB (BMNAOTb 4O BepCUi aapa)
= Linux kernel 6.1, XFS, 2 TiB RAM
= CHayana BOCMpPOM3BENOCH Ha HallKX cepBepax (HEOXKMAAHHO)
= [logkpyTunm tect
= Bocnpounssenn Ha BUpTyankax ¢ 6oabwimnm konmdectsom vCPU 1 namaTu

= Ewé nogkpyTtunnam Tect
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= HauymHaeM BOCNpOM3BOAUTD
= KoHodurypauma kak 6bi1a y KIMeHToB (BMNAOTb 4O BepCUi aapa)
= Linux kernel 6.1, XFS, 2 TiB RAM
= CHayana BOCMpPOM3BENOCH Ha HallKX cepBepax (HEOXKMAAHHO)
= [logkpyTunm tect
= Bocnpounssenn Ha BUpTyankax ¢ 6oabwimnm konmdectsom vCPU 1 namaTu
= Ewé nogkpytnnm Tect

= BocnpownsBenu Ha ManieHbKUX BUPTYyasikax
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= Cynep! Tenepb MoOXeM YTO-HUOYAb MOMEHSATb
= extd BmecTto XFS - He BOoCnpomn3BoamTCS
= Debian BMecTo poccumckom OC - He BOCNPOM3BOANTCS

= Marugal

= 3aMmeHa Linux kernel ¢ BEHOOPCKOIro Ha BaHWJ/IbHOE - BOCNMPOU3BOAUTCA
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Segfa u |t, 2025 (At PostgresPro

= [laBanTe MeHaTb Bepcum Linux kernel

= 518—-6.8
= Fun fact
= [lonck komMmuTa B git

= GitHub vs git-bisect
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= [lpo6aeMHbIN KOMMUT B AparnBepe KaBnaTypbi!
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= [lepebop KOMMUTOB

= [lpo6aeMHbIN KOMMUT B AparnBepe KaBnaTypbi!

= Yé-ToHeTO...



drivers: net: amd: lance: Remove this driver =2
2fbdo4d

FE" unn authored and kuba-moo committed 2 days ago

drivers: net: 3com: 3c589: Remove this driver =

Affadoe
FE" unn authored and kuba-moo committed 2 days ago I I I ! I I | | B

drivers: net: 3com: 3c574: Remove this driver =

a7fbf27
#.'; lunn authored and kuba-moo committed 2 days ago
drivers: net: 3com: 3¢515: Remove this driver =
082b2e0
#.'; lunn authored and kuba-moo committed 2 days ago
drivers: net: 3com: 3c¢509: Remove this driver = 9113827
a

#.'; lunn authored and kuba-moo committed 2 days ago

= [ . o LU - -
Merge patch series "eventpoll: fix ep_remove() UAF and follow-up cleanup o A—

. brauner committed 2 days ago

eventpoll: drop vestigial epi->dying flag =

’ brauner committed 2 days ago

Verified 07422c9

eventpoll: drop dead bool return from ep_remove_epi() =

’ brauner committed 2 days ago

Verified 3a4551e

. - an
eventpoll: refresh eventpoll_release() fast-path comment Verned)  33e92¢9

’ brauner committed 2 days ago

eventpoll: move f_lock acquisition into ep_remove_file() =

Verified d30deeb
° brauner committed 2 days ago
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<2

<2

<2



net




ata: ahci: Drop low power policy board type

ata: ahci: do not enable LPM on external ports

ata: ahci: drop hpriv param from ahci_update_initial_lpm_policy()

ata: ahci: a hotplug capable port is an external port

ata: ahci: move marking of external port earlier

dt-bindings: ata: atmel: remove at91 compact flash documentation

ata: pata_parport: make pata_parport_bus_type const

Merge tag 'dma-mapping-6.9-2024-03-11' of git://git.infradead.org/users/hch/dma-mapping
dma-direct: Leak pages on dma_set_decrypted() failure

swiotlb: add debugfs to track swiotlb transient pool usage

Merge tag 'Ism-pr-20240227' of git://git.kernel.org/pub/scm/linux/kernel/git/pcmoore/lsm
Merge tag 'iommu-updates-v6.9' of git://git.kernel.org/pub/scm/linux/kernel/git/joro/iommu
Merge branches 'arm/mediatek’, 'arm/renesas’, 'arm/smmu’, 'x86/vt-d', 'x86/amd' and 'core’ into next
iommu/dma: Document min_align_mask assumption

iommu: re-use local fwnode variable in iommu_ops_from_fwnode()

iommu: constify fwnode in iommu_ops_from_fwnode()

iommu: constify of_phandle_args in xlate

iommu: constify pointer to bus_type

iommu: Make iommu_report_device_fault() return void

iommu: Make iopf_group_response() return void

iommu: Track iopf group instead of last fault

iommu: Improve iopf_queue_remove_device()

iommu: Use refcount for fault data access

iommu: Refine locking for per-device fault data management

iommu: Separate SVA and IOPF

iommu: Make iommu_gueue_iopf() more generic

iommu: Prepare for separating SVA and IOPF

iommu: Merge iommu_fault_event and iopf_fault

iommu: Remove iommu_[un]register_device_fault_handler()

iommu: Merge iopf_device_param into iommu_fault_param

iommu: Cleanup iopf data structure definitions

iommu: Remove unrecoverable fault data

iommu/arm-smmu-v3: Remove unrecoverable faults reporting
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- STHIUA. LU SLLTSLUL T VEIUES 11 3E11IUA_SULRTL_YSLPESI SEL_Uyi aliinyg
selinux: reduce the object class calculations at inode init time
Merge tag ‘'net-next-6.9' of git://git.kernel.org/pub/scm/linux/kernel/git/netdev/net-next
Merge git://git.kernel.org/pub/sem/linux/kernel/git/netdev/net
nfp: flower: handle acti_netdevs allocation failure
r8152: fix unknown device for choose_configuration
devlink: Fix length of eswitch inline-mode
net: phy: dp83822: Fix RGMIIL TX delay configuration
Merge branch '1GbE' of git://git.kernel.org/pub/scm/linux/kernel/git/tnguy/net-queue
ice: fix stats being updated by way too large values
igb: Fix missing time sync events
igc: Fix missing time sync events
net/rds: fix WARNING in rds_conn_connect_if_down
dpll: fix dpll_xa_ref_*_del() for multiple registrations
net: phy: fix phy_get_internal_delay accessing an empty array
octeontx2-af: Fix devlink params
net: ip_tunnel: make sure to pull inner header in ip_tunnel_rcwv()
ipve: fib6_rules: flush route cache when rule is changed
net: dsa: microchip: make sure drive strength configuration is not lost by soft reset
Merge branch 'nexthop-fix-two-nexthop-group-statistics-issues'
nexthop: Fix splat with CONFIG_DEBUG_PREEMPT=y
nexthop: Fix out-of-bounds access during attribute validation
nexthop: Only parse NHA_OP_FLAGS for dump messages that require it
nexthop: Only parse NHA_OP_FLAGS for get messages that require it
Merge tag 'for-netdev' of https://git.kernel.org/pub/scm/linux/kernel/git/bpf/bpf-next
bpf: move sleepable flag from bpf_prog_aux to bpf_prog
bpf: hardcode BPF_PROG_PACK_SIZE to 2MB * num_possible_nodes()
selftests/bpf: Add kprobe multi triggering benchmarks
Merge branch 'bpf-introduce-bpf-arena’
selftests/bpf: Add bpf_arena_htab test.
selftests/bpf: Add bpf_arena_list test.
selftests/bpf: Add unit tests for bpf_arena_alloc/free_pages
bpf: Add helper macro bpf_addr_space_cast()
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Segfa u |t, 2025 (< PostgresPro

= git bisect: nonck 6ara no rpady

git bisect start

git bisect good v5.17
git bisect bad v5.18
git bisect run ./test.sh



Segfa u |t, 2025 (At PostgresPro

AsTop: Matthew Wilcox, Oracle

KoMMuT KoTopbi cnoman (21 mapta, 2022): mm/readahead: Switch to page_cache_ra_order

= MacwTab: 3 danna, +5 / -5 cTpok

KommuT koTopbin ncnpasun (5 mapta, 2024): mm: free folios in a batch in shrink_folio_list()

= MacwTtab:1danna, +9 / -11 ctpok

3HaeM KOMMWTbI, XOTUM J11 Mbl 3HATb ﬂpM‘-IMHy?

= He xoTum
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= HoO XOTUM NOHATb NoveMy Ha Debian He BocnpounssoauTcs!
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= HoO XOTUM NOHATb NoveMy Ha Debian He BocnpounssoauTcs!

= fpapa ogrHakoBble, HO eCTb M NapaMeTpbl 3arpy3ku agpa. Grub



Segfa u |t, 2025 (At PostgresPro

= HoO XOTUM NOHATb NoveMy Ha Debian He BocnpounssoauTcs!
= fpapa ogrHakoBble, HO eCTb M NapaMeTpbl 3arpy3ku agpa. Grub
= init_on_free

= O BO BCcex 3apybexxHbIX

= 1B poccHmMcKkmx



Segfa u |t, 2025 (At PostgresPro

= [IpoBepbTe CBOM CepBepDI
= HAapo 518 — 6.8 + XFS + init_on_free = obpaTtutecs k BeHaopy OC
= Dukc B 6.9, HO He MOMeYEH Kak UcrpasneHmne

= baknopTta HeT: Ha LTS-agpax ¢pukc cam He NpuaéT



3aK4yeHme



(At PostgresPro
3ak/oyeHmne

= [lekabpb 2025 ropa
= TexHuuyeckui 6ronneTeHb o Npobreme

= [lepenaHo pOCCUNCKMM BEHOOPAM

= ICI1 PAH

= CraTbs Ha Xabp, rae Kyaa bonblue getanemn




(At PostgresPro
3akntoueHmne

= bnarogapHocTm

CBouM konneram - Anekcen MaxmyToB, Tumoden Menko

Konneram mns gpyrmux komnanum - AnekcaHap bypues n Ko (product owner MB[1 Ckana”p)

= W MHOrux gpyrux!

CnaBe CmupHosy 3a TMTAHCTKYIO MOMOLLDb B nogrotoske goknaga!



(At PostgresPro

3ak/itoyeHue

= Guideline
= Hy)XeH cTeHA
= [leTanbHbi aHaIN3 YCNOBUN MageHNM
" YTO 3a NpoLecchl paboTanu B 3TOT MOMEHT, Kakme 3amnpochbl/0enCcTBUSA BbIMOHANMN
= Ecnn TecT He NokasbiBaeT bara —> He TO Harpy»xaeTcs UM He LOCTaTOYHO
= [Unep-ycunumBamTe TeCT, YTOObl COKPaTUTb BpeMs BOCMPOM3BEAEHMS
= YMeHbllanTe pecypcCbl MOCTEMNEHHO, MEPEBOAMNTE Ha BUPTYasIKM
= MeHanTe Bepcum codPTa 1 NapameTpbl

= git-bisect



(At PostgresPro

3ak/itoyeHue

= KoHel,...
= PebsaTa 13 ogHoro 6aHka Bocnpoussenu 1 Ha init_on_free=0
= Ho ywno He 1 MnHyTa, a 50 yacos!

= Tuket B Linux bugzilla - 9 Tak n He 3aBén



Cnacunbo yTto Bbicnywanm!
A [aHHbIM OOoKNad 3aKoHYMIICS

Bonpocbl?




