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walsenderfHLE{EREE
walsenderfHIE{ZEERY, #HARERISENRT:
1110402 110402 110402 ? -1Ss 6001 0:00 postgres -D /myhost/pg/data
110402 110599 110599 110599 ? -1Ss 6001 0:00 \_postgres: Izlpg: logger
110402 117803 117803 117803 ? -1Ss 6001 0:00 \_postgres: Izlpg:
110402 117807 117807 117807 ? -1Ss 6001 0:00 \_postgres: Izlpg: stats collector
110402 118563 118563 118563 ? -1 Rs 6001 3:29 \_postgres: Izlpg: walsender Izl
127.0.0.1(62971) idle
110402 222918 222918 222918 ? -1 Rs 6001 2:59 \_ postgres: Izlpg: logicaluser

30.181.46.203(57218) idle

IR RO IS A4 -
pg _controldatalgrep -i state
Database cluster state:
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walsenderfHIEISE

pstack 117803

#0 0x00002b879fe0b983 in _ select nocancel () from /lib64/libc.s0.6

#1 0x00000000008fd04a in pg _usleep (microsec=microsec@entry=10000) at pgsleep.c:56

#2 0x00000000007610c8 in

#3 0x000000000051fa86 in ShutdownXLOG (code=code@entry=0, arg=arg@entry=0) at xlog.c:8596
#4 0x00000000007215ff in HandleCheckpointerinterrupts () at checkpointer.c:566

#5 CheckpointerMain () at checkpointer.c:343

ttAtBIcheckpointeri&fEWalSndWaitStoppingfREl, {XFRcheckpointerfEZFwalsenderi#f2iF# Astopping
W&

LR ERE—HARE, WRETKl -9, SSHEURERIE—HEERE
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S ANIHRYEEE

walsenderfELHEEZEAT?
- AR KEATPHE

- 522 KIESIGTERM%walsender



IvorySQL 202548 k4&

H 0 wgg EPostgreSQLEIZiCix
SAIERYSEE

1. XA FiHE
static void
ProcessRepliesIfAny(void)

{...
/*
*'X" means that the standby is closing down the socket.
*/

1.alter SUBSCRIPTION sub Izl disable;---EE2 a1 ZIFTE XELA NizPGE
2 (5P TR----FP T EageToiA AT
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S ANUIERIEEE

2.521ESIGTERM%Swalsender

runningfR=:
select pg_terminate backend($walsender pid)

E—FAORE:

kill -SIGTERM $walsender pid
#fa] kill -15 $walsender pid
#[a] kill $walsender pid
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archiverfaLHEE
fR T walsenderdh, FERAIETarchiveri#fEth nJgEPH LSRR,

reaper checkpointer&&i%SIGUSR243archiveritERE—/X)I4FHBEH:

static void
reaper(SIGNAL ARGS)
{...
if (pid == CheckpointerPID)
{
CheckpointerPID = 0;
if (EXIT STATUS O(exitstatus) && pmState == PM SHUTDOWN)
{...

/* Waken archiver for the last time */
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archiverfHLEERE

pmiB{kiIEHIZANR:
if (pomState == PM_WAIT DEAD END)
{
if (dlist_is empty(&BackendList) &&
& & PgStatPID == 0)
{

/* These other guys should be dead already */
Assert(StartupPID == 0);
Assert(WalReceiverPID == 0);
Assert(BgWriterPID == 0);
Assert(CheckpointerPID == 0);
Assert(WalWriterPID == 0);
Assert(AutoVacPID == 0);

/* syslogger is not considered here */

IvorySQL 202548 k4&
B PostgreSQLE i1z
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archiverfa1HZEE

pmiB & HIZANEL
$ ps -axjf|grep 61470

1 61470 61470 614707 -1Ss 6001 0:00 /myhost/bin/postgres -D /data
61470 61772 61772 617727 -1Ss 6001 0:00 \_ postgres: Izlpg: logger
61470 63880 63880 63880 ? -1Ss 6001 0:00 \ postgres: Izlpg:

JEERYIRE . JIHERRS, IIEHRENKIE
AOIEERIRE : YIS, NUM_ARCHIVE RETRIESFR#!

LR DEEESBIE?

WMRRE2FHTZELEERE, #BAcheckpointerB%&{E1E, shutdown checkpointiZEHE5AWAL,
controldatafiiAEtBashut down, BIRF—ENHEREE. FRLALLESMERAarchiverfErunning, kill -9334iE
EX8ig8%n
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S ANIHRYEEE

{EEReROBE, "ILAZINAYENLE
1. EZIERL B

2. pg terminate backend($logical walsender)
3. IGAYSEAYAHY (BT, archive command&=)
4. Frjficheckpoint

5. stop fast

6. iR {RarchiverfHILERE, RILAEBRERDIERE
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linuxaJ LB ES#HTHEEERE, HFEEXTRSES.
PGEHIIES:

- -1 8§ -SIGHUP: 258, EPGHEEREMHEENINEERS.

- -2 5 -SIGINT: HEi{ES (EFERCtrl+C) , EpgREEXREGHGS.

- -3 5 -SIGQUIT: pgrhiEHs 2iEtHliRHdie

- -9 8% -SIGKILL: TFRHHEIEES.

- -158% -SIGTERM: ££IHES, pg terminate backend{EFARES, pogrhiBEESIEEH

- -108% -SIGUSR1: BENES

- -128% -SIGUSR2: BENES

- -178% SIGCHLD: pmi#iEERHRES, —REFHERLHEpmEZZESHALBIIFHIZES
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pg_ctiBZ(ESEREEL:

signal pg_ctl aX

Smart

SIGTERM | .. . AAVFER, ERTIEREEESRETF. RBEMERIERLR, ETRXH

Fast IRBEBADIFFERE, HOMEMAENFHIZAIESIGTERM, FIEHFINESHRLREL, FF/1
Shutdown ERRBFHIE (BN FHEASTE) B, =X

SIGINT

Immediate FFErE FHIZAIZSIGQUIT, HFFENIRLE, IRESHWAFTFHIERBRL, E1TE#HAIE
Shutdown SIGKILL

SIGQUIT

KILL -9%0shutdown -m iZAE/Y

pg_ctigRBRIESIGKILL (kill -9) IS, BHILELEENpmMAIEXSIGKILLE, EEEAEEFX
208, SIGKILL pmBfpmASITFiHIE. HERZF. EEHMEAILIE. EASIGQUIT pmEHIEZIE
HFHFERISIGKILL, FFLASIGQUIT pmEARREFIEpmEEETE,
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=

pmiEHIES:

void

PostmasterMain(int argc, char *argv(])

{...
pqgsignal pm(SIGHUP, SIGHUP handler); /* reread config file and have

* children do same */

pgsignal pm(SIGINT, ), /*XBREfast shutdown*/

pqgsignal pm(SIGQUIT, pmdie); /* send SIGQUIT and die */

pqgsignal pm(SIGTERM, pmdie); /* wait for children and shut down */
pqgsignal pm(SIGALRM, SIG IGN); /* ignored */

pqgsignal pm(SIGPIPE, SIG IGN);  /* ignored */

pqgsignal pm(SIGUSR1, sigusr1_handler); /* message from child process */
pgsignal pm(SIGUSR2, dummy handler);  /* unused, reserve for children */
pqgsignal pm(SIGCHLD, ); /* handle child termination */
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FHIEEMASS, Tflcheckpointer:
void

CheckpointerMain(void)

{

//checkpointer&RFiSIGTERM, EIFANZELEESIGUSR2
pqgsignal(SIGHUP, SignalHandlerForConfigReload);
pqsignal(SIGINT, ReqCheckpointHandler); /* request checkpoint */
pqsignal(SIGTERM, SIG_IGN); /* ignore SIGTERM */
pqsignal(SIGQUIT, SignalHandlerForCrashExit);
pqgsignal(SIGALRM, SIG IGN);
pqsignal (SIGPIPE, SIG_IGN);
pqsignal(SIGUSR1, procsignal sigusr1_handler);

pqsignal( );
SNFHESSIINES, KSBPATEHEARS, IRIEFHIERSARNMEERHEES!
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reaperif$y
reaper2HIEZEUTEHE, FHIEBLESA&iXpm SIGCHLD(ES, pmi@dreaperifZliEiEi#iE. Wbackend,
startup. checkpointerS&H#iZEiE HCRIBEIRIE.
LAcheckpointeri#fEiBH,, reaperElUg/afi:
if (pid == CheckpointerPID)

{
CheckpointerPID = 0;
if (EXIT STATUS O(exitstatus) && pmState == PM_ SHUTDOWN)

{...
//
if (PgArchPID != 0)
pmState = PM SHUTDOWN 2;

}
PostmasterStateM;chine();//gE'ilErea perid 22 NASHEHRE
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pmdiei&E]
pmdieifi AT L IEARFRIpostmaster signals, SiEFHIZLpMAIEARSIGCHILDHIpg_ ctiRiXRIEERS.
pm{ES B EFZEEIRIEsignaligifipmStatel XSRS, FEENIKSHIPostmasterStateMachinefl I8,

pmdie(SIGNAL ARGS)
{...

switch (postgres signal arg)

{

if (pmState == PM_RUN)
connsAllowed = ALLOW SUPERUSER CONNS;
; //smart shutdownEIEZGIASHI IR

pmState = PM _STOP BACKENDS;

TerminateChildren(SIGQUIT)://abort all children with SIGQUIT
pmState = PM_WAIT BACKENDS;

break:
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PostmasterStateMachinef

BbstmasterStateMachine B2 EpmBHMESELS, TEEMBpmERRISERS FMHA, Hil—
RiiERE, walsender, HEHEERE., REBLFFRS
if (pomState == PM_RUN || pmState == PM_HOT STANDBY)
//3PrEnormal backend%‘l!@.':l:.'lﬁ, pmStateEﬁ}ﬁPM STOP BACKENDS
if (pmState == PM _STOP BACKENDS)
//B??checkpomter archiver, stats, and syslogger, HfthFi#i2E&%ESIGTERM

//pmStatef£i5IPM WAIT BACKENDS;
if (pomState == PM_WAIT BACKENDS)

//pmState}&ii/gPM SHUTDOWN;
if (pomState == PM_SHUTDOWN 2) //reaperfEflHE checkpointerfJiBHiA}, fi&EpmState
= PM SHUTDOWN 2

//pmState!FﬁﬁﬂaPM WAIT DEAD END
if (pmState == PM WAIT DEAD _END)
//PM_WAIT DEAD END#lifBackendListEZxLiEs
//pmState $£#&3PM NO CHILDREN
if (Shutdown > NoShutdown && pmState == PM_NO CHILDREN) //PM_NO CHILDREN
= EENRR—NMAES, FTRUUIEREET
/IR ERBHExitPostmaster(1);IEE1BH ExitPostmaster(0);
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checkpointerflwalsenderfiBiH

checkpointeri#fiZfEpmiB Bl SRR R E—Xshutdown checkpointET{E, {EEEIiEshutdown
checkpointEEEFwalsender£aii#E N BHS

HandleCheckpointerinterrupts(void) //checkpointerfiBl, sexEENFIEH#IShutdownXLOG
{
/XBE&5shutdown checkpoint

proc_exit(0);//IEEIBHH0
)

ShutdownXLOG(int code, Datum arg)
{

//XEBFEshutdown checkpointB Gl EHEL
CreateCheckPoint(CHECKPOINT IS SHUTDOWN | CHECKPOINT IMMEDIATE);
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checkpointerflwalsenderfiyiB
WalSndWaitStopping&ZFiFwalsenderiBd), IR BHEFRBEINSFS

WalSndWaitStopping(void)
{
for (;;)
{..//EHRRS
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spillBELE 2 EE

MK : SEERDEE, startupHiEEiEAspill3XHF, XHREEN. EEspillSF
R, Is -IRBELEER1000WwAN3{Espill X4,

- HIEEFIEERD, RBEEFE. FIFEEENRFRZHE

- 1000w spil EFEZRSHinudMERRR-R. EENLBEMEREERREDN T

BEE? ? 7
1.1000w spil IBREE 3G ?
2 FERRAK, BAN?
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spillEARM, EAEMEFIwal3X it

ReorderBufferSerializedPath(char *path, ReplicationSlot *slot, Transactionld xid,
XLogSegNo segno)

{
XLogRecPtr recptr;
XLogSegNoOffsetToRecPtr(segno, 0, wal segment size, recptr);

snprintf(path, MAXPGPATH, "
NameStr(MyReplicationSlot->data.name),

(uint32) recptr);
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spillEARM, EAEMEFIwal3X it

#define XLogSegNoOffsetToRecPtr(segno, offset, wal segsz bytes, dest) \
(dest) = (segno) * (wal segsz bytes) + (offset)

(uint32) (recptr >> 32)FRHILSNBI32(i, EAEAROffset=0, tH{EANT segno, BBAREFAEEwal
HEEARZPE(EE. wal segsz bytesfIEL{ERE128M*1014*1024, 1&XLogSegNoOffsetToRecPtr
PR FEA T (PAxid-407989064-1sn-42D1E- spillZaffl) :

segno= dest/(128*1024*1024)

-- FBiE16:#§12000000035(L T

segno= x'20000000"::int/(128*1024*1024)

segho= 4

Is 42D1E*04
0000000200042D1E00000004
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spillTEA3RAY

Spill ST BN -
- E—AESid, IRBwalRarEES A spill, i —ARESFESHATSERIA
wal, ER&XIRI3spillSZTi

- FERESidRIR AR RRspill, t0:

flan: spill3{H&E%EIIxid-407989064-1sn-42D1E-20000000.spill

xid IsnfFi32(ii; BlwaliZ3gHES HAwalHEERSHRE; 1*FTERS

xid-407989064 Isn-42D1E 20000000
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spillTEA3RAY
spiliG BRI ESR

- PG12 K LABIRS5ERY140965%changes
- PG13#fi8logical decoding work memZ#%f, wliFEAEXNMARL spil ==
- PG1 4&ul=§?%mu:‘:\‘.§$|15treamlng
- iR SR REE—ENFME, R l«lﬂllﬁﬁmui\‘.ﬁﬂiﬂm_.lﬁﬁ%ﬂiispl Il
- PG17#ii8debug logical replication streaming&&JLAsEHIfbA RV (&
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BT IVE 5 5

FERRAE?

EEPRXEAHIERstartupi#izE. startupHiETLICUMEERERNER). WF—EEEEMIE—EE
EERR, IF—HIHEEFESEIRSENZIE.

H—{@Esync dataBF:

if (ControlFile->state != DB SHUTDOWNED &&
ControlFile->state != DB SHUTDOWNED IN RECOVERY)

{

RemoveTempXlogFiles();

}

E =R e RIS ARIEREER, FRLAERIifRiFRSyncDataDirectory () #ifsynciFZX 46, X4
IHER AT RIEEEIEFEETEIdataBRERSIFAMLE
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StartupHiEM T RSMESE, HAPRspilliBXAIBR T fsync datajh, EBRzIreorderbuffer, FaNAYRT
(RESIEFE slotBFAspil I3
StartupReorderBuffer(void)

{...

while ((logical de = ReadDir(logical dir, "pg replslot”)) != NULL)

{
/* if it cannot be a slot, skip the directory */
if (IReplicationSlotValidateName(logical de->d name, DEBUG2))

continue;

/*
* ok, has to be a surviving logical slot, iterate and delete
* everything starting with xid-*
*/

}

FreeDir(logical dir);
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EeEEIZE G :

- pa2BEI— 1 igEnEEstartupL B RE, ARIFEERBIchildprocess (walwriter, bgwriter,
checkpointerF3s) iz, EEREIERVERENNHE, EEHRSHIS

- StartupXLOGEERN—ESRER, TieHEERE—HIESkE

- QBEIEEREEFRIAST, &% SyncDataDirectory

- SyncDataDirectory&fsynciFR {tFiEdataX{d, FHEESFRBdatad{FaIstat(FE2

- fsync AT EERIRfRiEdata) 48—, statfiZRA TIIEXMHESIERHINGE (Estartupitiz
BRI RGiIEd datadirB R aliEE)

- ZiBEEEIRTS, StartupReorderBuffer—ES#RAAHRIEFMBEHIERIspill 3.
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BEIaEINEREE?

1000w/ spillfliREEREE=REEM, BEEMVvBRAEMIEER. (BREEMVEETEmvERHZTIRH
stateX{#, LAREEIMMEmMvEIEYID T IH— N NEBRSE.

HFEREERE, startupHiESiTSyncDataDirectoryfsyncflistatffGdataid (¥, X—m 2SS

idAY. SyncDataDirectoryfii5Ellis, ZFHRLIESHIE. LESHERNSREM
StartupReorderBuffer()->ReorderBufferCleanupSerializedTXNs£ &5 spill3 {4,

£ \i51ERI, fifAAReplicationSlotValidateNametxIESHIERZTRRIBHME, FHITLUE
ReplicationSlotValidateName L E, PAIRidstartupifizdkid
ReorderBufferCleanupSerialized TXNsg1Z 7%,



20 IvorySQL 202548 k4&
H u WZS EPostgreSQLEIZiCix
BT IVE 5 5

ReplicationSlotValidateName(const char *name, int elevel)

{...
if 1((*cp >="a"' && *cp <= 'Z')
|| Fcp >='0" && *cp <="9")
|| (ep =="_")))
Bislot nameREEH . FRLArenameB3EEiNINN .,

- A§Ei¥slotnamebackup,slothame20241215,slotname_bak&ES
- R .tmp[EEE, slotnamefB.tmpEEBIFIHFE N

mxfarenamelg, . AARBIINslotERIMAIBERE (LbilESAIslotname, HEl
Hr=—slotname, HlARZlslot, TiFEAREREFS) .
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{hiE2000w/ spilliliztiEE EER ) :
R 8]
, EEAMAfsynclstat, Aifunlink 0.1

FTmv; EEAMIsyncflstat, funlink 115418

Bmv; EEMIsyncHlstat, FEunlink 44535F)

FToRmyv; FREMfsynclstat, funlink 3243 2%D

rm (BliEslotE ZH{RBstate) 13450470
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