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o o)l (FHEBTE, MR, NEF)

o RLIn)R (NI%ARZ, FEEREbUug=F)

e Postgresi#iEZHBH (FE#I1OOM, bug, &
FPTEPANIC) —> Postgres E 8
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PostgresiAf2 R ERHERRRMMIIKE .

EFWAL (FIERXBE) FFAEESE, HBEESAERILFE, BFRIMEE
RZEMNTREF Y,

B 5 Pk § 258 E MCheckpointB & dredofEff A R EFIRERB E.,

A MasterELA N MAFZEER (MARIMARE) RMEBTKBENREZR
—Eit.

HERMEFEANLT T
EEAARIER A ZE TGreenplum 6
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postgres=# insert into t1 select generate_series(1,10);
INSERT 0 10

LASE pET ()7 B X 4 P B R 55 B S B AR 5L (TApg_xlogdumpf## B B HEE R )

FE—MPrimary¥5 /= (R Primary¥5 m 34
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF02A0, prev 0/0COF0238, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/6
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF02EOQ, prev 0/0COF02A0, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/7
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF0320, prev 0/0COF02EO, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/8
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF0360, prev 0/0COF0320, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/9
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF03A0, prev 0/0COF0360, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/10
rmgr: Transaction len (rec/tot): 376/ 408, tx: 721, Isn: 0/0COF03EQ, prev 0/0COF03A0, bkp: 0000, desc: prepare

- Mastert5 &
rmgr: Transaction len (rec/tot): 84/ 116, tx: 0, Isn: 0/0COFC9CS8, prev 0/0COFC988, bkp: 0000, desc: distributed commit 2021-01-12

16:29:12.085955 CST gid = 4129264608-0000032766 gid = 1610432654-0000000012, gxid = 12

E—MPrimary¥5 = (E Rpriamry¥5 R 2420
rmgr: Transaction len (rec/tot): 72/ 104, tx: 0, Isn: 0/0COF0578, prev 0/0COFO3EOQ, bkp: 0000, desc: commit prepared 721: 2021-01-12
16:29:12.086621 CST gid = 139787424-0000000000 gid = 1610432654-0000000012 gxid = 12

- Master 5 =
rmgr: Transaction len (rec/tot): 28/ 60, tx: 0, Isn: 0/0COFCA40, prev 0/0COFC9C8, bkp: 0000, desc: distributed forget gid =

1610432654-0000000012, gxid = 12
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At masterstfifidistributed commitE & #2segment L FR ERIR K ?
PREPARE HEFHZERIZ ZIMimF H1fmaster PREPARER(ZAG ?
4. FH—"distributed forgetBE? FEML ?

Tip: MEIEER EIAEEE, MEREX LM E—FHET, 3%
A71Z% 0fa] L0 EE 2
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MEAXBE

BE FFRXAMEAS, REHEREZRE.
GreenplumE FredoHE.,
4 B s FR/E U E A B &34 (£ 5)E80E tHEhi#icheckpoint B BHE) o
MNAT BHRELURRXEF (EMTESTH)

GreenplumB &
O 64MBj(’J\_ IL.\I1L.I:
o BPTXHHNEBLII2KK/INA— ETE (A EFIBufferii @ K/NEE) o
o BEARIELLSN (Log Sequence Number)ig g & (15130 :0/57920DE8 =Lfr-2— 1~64bit
20 o
o ,L.\jﬂfFW@ﬁTE:ﬁ;F@,E—E: R&*E(HSPHEIL.\J ﬁ?"1; |_.)o
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HERRBMEXEIE
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HELER

i
uint32

TransactionId
uint32

uint8
RmgrId

XLogRecPtr

pg_crc32

FER
x1_tot_len

x1_xid

x1_len

x1_info
x1_rmid

x1l prev

x1_crc
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ki)
BIOESHIENKE (8f#8header)

MBABHEXNAMESd CEFEAEBTAETEHRExXid, Ul
xlog switchHE&EE TJBTAﬁ xid)

AESEBEXEIBENEKE (FE&headerlAKfull page write 5 #Y
TIEthENE M IREE)

H&info

AREMEd

+F—1"BEMRecPtr, X—INM—aHFHEXEE

ValidXLogRecordHeader(), —@BMEFEEEK —LRIHMNAE
, EEan—* checkpointB .,

P R creiae,




BN B EXH

drwx------ 2 pguo 6 Mar 15 22:30 archive_status

-rW------- 1 pguo 67108864 Mar 15 22:35 000000010000000000000002
-rW------- 1 pguo 67108864 Mar 15 22:35 000000010000000000000003
-rW------- 1 pguo 41 Mar 15 22:35 00000002.history

-rW------- 1 pguo 67108864 Mar 15 22:36 000000020000000000000003
-rW------- 1 pguo 83 Mar 15 22:37 00000003.history

-rW------- 1 pguo 67108864 Mar 15 22:44 000000030000000000000003
-rW------- 1 pguo 67108864 Mar 15 22:45 000000030000000000000004

\ 4

History XX {4 : Greenplum_t£i2% T &R TimeLine IDYI#EHEAILSNIE B

TimeLine ID: 18R & ‘2 X”, tbanE MY #BIBTE,

KHFBEXHEBEEXX
BEXHAER:

00000001000000030000002F

L J L J L J
T T R

TimeLine ID LSN&E (il SOEH0-3F, LAGAME{(l, T§Ox403{il
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MER BERE

XLoglnsert(): B&E#iEE A | B Ebuffer

XLogFlush(): ml# B &buffer 2| 774

GreenplumfEsegment E EFIRXFHRDL & Fl R
: SyncRepWaitForLSN()

Background wal writeiZ g : B A 1E #h {2 B EbufferZl| 7%
pguo 66053 66038 0 14:24 ? 00:00:00 postgres: 6003,
wal writer process
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(src/include/access/ rmgrlist.h)

PG_RMGR(RM_XLOG_ID, "XLOG", xlog_redo, xlog_desc, NULL, NULL)

PG_RMGR(RM_XACT_ID, "Transaction", xact_redo, xact_desc, NULL, NULL)
PG_RMGR(RM_SMGR_ID, "Storage", smgr_redo, smgr_desc, NULL, NULL)
PG_RMGR(RM_CLOG_ID, "CLOG", clog_redo, clog_desc, NULL, NULL)

PG_RMGR(RM_DBASE_ID, "Database", dbase_redo, dbase_desc, NULL, NULL)
PG_RMGR(RM_TBLSPC_ID, "Tablespace", thlspc_redo, tblspc_desc, NULL, NULL)
PG_RMGR(RM_MULTIXACT_ID, "MultiXact", multixact_redo, multixact_desc, NULL, NULL)
PG_RMGR(RM_RELMAP_ID, "RelMap", relmap_redo, relmap_desc, NULL, NULL)
PG_RMGR(RM_STANDBY_ID, "Standby", standby_redo, standby_desc, NULL, NULL)
PG_RMGR(RM_HEAP2_ID, "Heap2", heap2_redo, heap2_desc, NULL, NULL)
PG_RMGR(RM_HEAP_ID, "Heap", heap_redo, heap_desc, NULL, NULL)

PG_RMGR(RM_BTREE_ID, "Btree", btree_redo, btree_desc, NULL, NULL)

PG_RMGR(RM_HASH_ID, "Hash", hash_redo, hash_desc, NULL, NULL)

PG_RMGR(RM_GIN_ID, "Gin", gin_redo, gin_desc, gin_xlog_startup, gin_xlog_cleanup)
PG_RMGR(RM_GIST_ID, "Gist", gist_redo, gist_desc, gist_xlog_startup, gist_xlog_cleanup)
PG_RMGR(RM_SEQ_ID, "Sequence”, seq_redo, seq_desc, NULL, NULL)
PG_RMGR(RM_SPGIST_ID, "SPGist", spg_redo, spg_desc, spg_xlog_startup, spg_xlog_cleanup)
PG_RMGR(RM_BITMAP_ID, "Bitmap", bitmap_redo, bitmap_desc, NULL, NULL)
PG_RMGR(RM_DISTRIBUTEDLOG_ID, "DistributedLog", DistributedLog_redo, DistributedLog_desc, NULL, NULL)
PG_RMGR(RM_APPEND_ONLY_ID, "Appendonly", appendonly_redo, appendonly_desc, NULL, NULL)
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B R E (Postgresiii2 FHiBH)

ARET R L3R EER TE(F SRXBERRIIS SEQREARER, FEmEHE E
—EiE) .

PostmastersBHi: S ERABEHENBE RIS, LLIMFTSEFRE TR A D EEE

gprecoverseg5t ik .

Postgres/gimi# 2 EiBH, PostmasterBFIER, segmentEINBEE B BIRFTSTE
FRIEX T RAD, FMgprecoversegiik £ o

Tignfal, postgresEER, IRE REERNABLUHREBUE EEERRT, AE
gprecoversegi@ =1k & .

@EYR 8 KM (F—FE = F~Mmbug) AL AL EYX & (gprecoverseg —F, &, (EREAXTR
RM)

EEMERM:
FRERREA, B8, 5, LEIMREIT N AR T F (. OS. Bz
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Master/standby

Master/standby:

e gpdb 7FFIAZ HFmaster (masterziz
coordinator) ¥5 = B ahtl#k

e gpdb6EE LIATARA RS A T B B YIRFIEE
standby,

o WMAILIAMHXIEEFE — 1M #FHHIstandby,
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Startupi#F2 21k £i#FE,

Postmasterix 2 B3/ (Bk Tloggerifti8) startupi# 8, A fLiflibpgiEE (&&= s Futility mode) .
pguo 67006 66996 0 14:24 ? 00:00:00 postgres: 6007, startup process recovering 000000010000000000000003
&% : pg_control3X ¥ + BEX
oD EEHL: StartupXLOG()
o EXFERMN—TATERBFERETHNER.
BLAYRY 15 BV pg_control X 44 Fficheckpoint LSN, E#R#EIX METE B & HiEcheckpoint B & HredofEE A E A = o
o TEHHLEHEEBH ?

3t FE (master/primary)¥5 | &R ST AT A B & E L AT LEE R fBIf &= festartup i F2iR H
STMT RBERA R, —EEFID AN B EREFEEH, BRIEMpromote (EMUMR) BE HitE,

o ENEKTLAEXEEMATHIXFEMR: L0 unloggedZtruncate, replication slotibEZ,
e AAGreenplumBEHMAMXIAX AERLE,
o startupifiBHIE: — AR EZR, FE/DLIE, IR HEXT R A E ST N AT S SRR R B, BNEIX NS A0l th 7] Ligprecoversegiik £ o

e {RHApg_resetxlogTR!!
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B Rk 8 TJ 7R (40)

B EX ERTEIAEER

o HERANEBELAMEESZAET (SNHEELBIRESEN), LMNMEET R,

o NMRAFXRRFRZERITRHIIRES], B —EFER, LM R, ERIHIENK
BAMEYR, BEHTE, MTBRE,

Q: &4 7 X mirrorTs 51? Data B & T X {&recovery.conf

$ cat recovery.conf

standby _mode = 'on'

primary_conninfo = 'user=pguo host=host67 port=6002 ssimode=prefer
sslcompression=1 krbsrvname=postgres application_name=gp_walreceiver
primary_slot name = 'internal_wal_replication_slot’



Full Page Write

HEMT B E AR R AT REREREIRE TE RS T S SR EaHHKiE.
BN EEERERE STERET X4 E 2R UEIEME (BLIn8URE TTE checksum A TTEEH R R D o

NE—41BER Checkpoint.redoF EE—XRIEXR T EN MEAMWASE, LIBEMEN TAF—HEBSE
Tlﬁﬁécheckpomt redofiI EFF IR E M —ERER T IEMRMEIR T1mE.

HXFIEIZEE:
page = BufferGetPage(rdata->buffer);

/*

* We assume page LSN is first data on *every* page that can be passed to
* XLoglnsert, whether it has the standard page layout or not. We don't

* need to take the buffer header lock for PageGetLSN if we hold an

* exclusive lock on the page and/or the relation.

*/

if (holdsExclusivelLock)

*Isn = PageGetLSN(page);

else

*Isn = BufferGetLSNAtomic(rdata->buffer);

if (*Isn <= RedoRecPtr)

{
/* STE TR E 4 backup */
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CheckpointBf = B4k 25 EfIFRE 1B B & XX 4, R85 B & X4 E -
o A EEMiIFRCheckpoint.redo LSNERIB &,

o HXEZMPrepared{B 2% ;%A Commit/AbortBI I E FFI8HI B ST EE
il o

e Replication Slot LiZ R B ERFFRLAE 2 FH B ETEH,
e guc wal keep segments (fR#5) FHEHRE.

e guc max_slot_wal_keep_size mb (& FEHl. 6.10.0% LI L)

{EFpg_resetxlogT &
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gprecoverseg
o PythonARTEHLRBNKE
o HAZTRIKE
o BEREHTpg rewindLE, 25k & ETpg basebackupT &
o MEHWEIXE, MEXYAILBA-FHEEIKE . BIR:
1. primary/mirror’ g — 4~ 2 1F849,

2. AT R RGUROIE (LLANF R XHRAR T, HEA T, 81F
RBEBNTFEETH),
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SHABEE: FESMAFSZSURIEZ /AR, (QueryEFRRTI R LESZEINFATREARED

FHREX TZERAAN RN (—HrERIERETRR)

o FMER:
o F-MBREHEFZSEREAEPREPAREIFRHATH, ARMREZIEENRIREREEMDIMGEEL,
o PREPARESERL: BEZEFRD BIMT R (BN % EfailoverfFmaster £ f2tPREPAREIR R & KM, )
o BEMEBRXIX - A-NTTREXEKM, HtTRRIAY. MRF T, 7 IR,
o  tbinFEEinsert 1000 B EF P InAY), BERREEIHRAER[E001 1,

o HNHRAME: FEfEmaster(MIRERSMAEZEIR) Mdix recoveryiftig, HERMM ERIZRKR R EBREETE
B 2T R &1,

o  HFRIKE WIRTIR 2 AT A segmenti T M # B FLRE RG],
e Greenplum: 7% # B RHIPREPAREZ Postgres E M EX X B9Queryin &5, RARELIMEZ2FER T EMEX K

R, AE utility modesEiTiX 4!
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GreenplumfB X EFHX B ELE

e CheckpointHEASRIERLEFAE (REAEER TEMIHXESZHEXH
TCEIE (Bl fEmasterflsegmentt | X B E

e Greenplum 6 R HIRAA —LbugE SHE LIFHE T K Fha]5a, 5140
& Aorphaned% 5533 B & 3 RFATTiE 4K B shifllBR & B 1k
o requested WAL segment *** has already been removed

o  Primary#startupitf£hang

o StandbyfRoverflow#JPANIC

o

XL BB 2R BIE E . iFEVHRZIGreenplum 6.12. 1B E SRR, 2 X ETHRAM
release note.
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Primary 20 £ 7£ AR B 1R 3 /BRI EXFHER T ;A SER, master= il A iR 3/
BIRESE, FxPrimaryT Rk § FE X MUNE, IR E BT —FERE:

o HNEZFMMEIER, SPANIC,
o MEEFAMERELR, £432dtx recoveryiffi24ks =i (B4 TPANIC)

R R ER BRI FEPANIC?
o HRHISLMMHESIEEREPANIC,
o PANICA KT (FrEEZEMI, Bk & thFEEATE)ZMmARS o AT)
o FMEREIREMALIEIRLL
o HHAMMEPREPARERHIZRIR (8i%F), EFREZmMEUEERE — B4,
o H£3%dtx recoveryif iRk L AR,
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postgres=# insert into t1 select generate_series(1,10);
INSERT 0 10

FE—MPrimaryTi | (EMhPrimary¥s s3E4ED)
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF02A0, prev 0/0COF0238, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/6
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COFO02EOQ, prev 0/0COF02A0, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/7
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF0320, prev 0/0COF02EO, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/8
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF0360, prev 0/0COF0320, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/9
rmgr: Heap len (rec/tot): 31/ 63, tx: 721, Isn: 0/0COF03AO0, prev 0/0COF0360, bkp: 0000, desc: insert: rel 1663/12812/16391; tid 0/10
rmgr: Transaction len (rec/tot): 376/ 408, tx: 721, Isn: 0/0COF03EOQ, prev 0/0COF03A0, bkp: 0000, desc: prepare

- Mastertim
rmgr: Transaction len (rec/tot): 84/ 116, tx: 0, Isn: 0/0COFC9CS8, prev 0/0COFC988, bkp: 0000, desc: distributed commit 2021-01-12
16:29:12.085955 CST gid = 4129264608-0000032766 gid = 1610432654-0000000012, gxid = 12

FE—MPrimary¥5 | (B fttPrimaryT5 =348
rmgr: Transaction len (rec/tot): 72/ 104, tx: 0, Isn: 0/0COF0578, prev 0/0COF03EO, bkp: 0000, desc: commit prepared 721: 2021-01-12
16:29:12.086621 CST gid = 139787424-0000000000 gid = 1610432654-0000000012 gxid = 12

- Master 5=
rmgr: Transaction len (rec/tot): 28/ 60, tx: 0, Isn: 0/0COFCAA40, prev 0/0COFC9C8, bkp: 0000, desc: distributed forget gid =
1610432654-0000000012, gxid = 12
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Master dtx recoveryi#i2

o Master/Exh: % B B BT Mk § 13 %8 (startup process), HIFEEIdtx recoveryi#ig, HIEEIN T :

o MMEBE#ME|master EEFMMERESR R ZDISTRIBUTED COMMIT{EZiE;%EDISTRIBUTED FORGET,
fEsegment L ZEFAM IR IEK

o At imasterkig X A#DISTRIBUTED COMMITE B Esegment E LR EXIRE, EAZ—TETIt,
B —1EE R XN RIZRIL A Emasterf& R, master A EEMPREPAREE IR E S,

o B ADISTRIBUTED_FORGETHEERAET I, X1 A& LT ARHMRAERXLogFlush()RI &
(BREAHL ?2)FTURNT XK,

o HNER7Esegmentt (@id+E X RIUDF)IN T A Prepared i ZE 551B 2% % A commit/abortf
(FriBorphaned WM X E 55), M XMEZLERM BREIRIEK,

o XEPETMIEmastert RIFEZFHNE PIHIEE,
o Greenplum6 txt b3 iR — P RAMAMMNEE (BAXMEBESEZMALLINBEXHZMTIEMR, FiRSA
e orphaned@MEREZLXENIFS:

o  master/standbytl#e EmasterFEEEARER B (RARLXEBMELRRLE)

2 iﬁgﬁiﬂ’ﬂﬁmﬁ&“@iﬁmbon Prepared) EiX kM T, dix recoveryZEE k42K BR X torphanE 5,

e Dixrecoveryiftf2x—EEFE, TRIBH,
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O greenplum-db/gpdb: Greenpl. X +

« 2 @ @& github.com/greenplum-db/gpdb % 00

i wA @ [ Pivotal Network @ :: pulse :: projects BESAN @ GPDB-Postgres-.. @ dev:imm_gpexpan.. @ CMake @ PostgresMergeDe.. @ postgres merge-.. @ 1847 &R xked: Nighttime St...

Learn Git and GitHub without any code!

Using the Hello World guide, you'll start a branch, write comments, and open a pull request.

Read the guide

) greenplum-db / gpdb @uUnwatch~ 432 % Star 39k YFork 11k
<> Code (D Issues 308 'l Pull requests 104 © Actions |'l| Projects 6 EE Wiki @ Security uli Insights 1 Settings
Greenplum Database http://greenplum.org Edit

Manage topics

- 55,652 commits ¥ 33 branches T 0 packages © 85 releases 42 223 contributors s View license
— -

Branch: master v New pull request Create new file  Upload files = Find file
y‘{«ﬁ dh-cloud Fix a bug when setting DistributedLogShared->oldestXmin = + Latest commit 2759b6d yesterday
| .github CONTRIBUTING.md: Add guidelines to run pgindent 3 years ago
8 concourse Increase instance memory for gpexpand tests 6 days ago
i config Remove ORCA specific configure checks 6 days ago

B contrib Enable external table's error log to be persistent for ETL. (#9757) 25 days ago
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