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WAL:Write-Ahead Logging

« BT E KT NF(shared buffen &%, L
1%F/\EI‘I?IJ shared buffer 2 & pq I 21z [3] 22 2 2 17

« B—IHIENIEZ, BFXNEEL—FWALHE W
record. WAL record# E AWAL b, B
$PGDATA/Xlog/ T~ =4 1R ZWALX 4, H—NWALS

N4 WAL segment

» shared buffer B IS cUH IR IN 2 B, LAK[EH
#?&.J Y2 H, EATRAEIWALHEREHE S AWALY
« HARGZAHS 'ﬂl‘i(ﬁﬂﬁﬂ?ﬂﬁ) shared buffersh & & Y 2§

7 A7 g 0 = '
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Data lost without WAL

shared-buffer

D

Data Files ‘LL:LL‘ ‘LFLL‘

Table A Table B
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Data Recovery with WAL

TableAﬂ TabIqu B ﬂ
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PostgreSQL Warm Standby

* Primary node supports both read and write.
» Standby node supports neither read nor write.

—> SPGDATA/xlog SPGDATA/xlog —>
\ .|

' 1& /
SPG_archive, dir

Primary node:postgresql.conf

archive_mode = on
archive_command = 'cp -i %p,/shared/psql_wal/%f"

Standby node: recovery.conf

standby _mode ="'on'
restore_command = 'cp -f /var/lib/postgresql/data/archive/%f %p </dev/null'

g\ HighGa DB
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PostgreSQL Hot Standby

* Primary node supports both read and write.
« Standby node supports read only.
« Use Stream replication to transfer WAL records.

——54$PGDATA/xlog $PGDATA/xlog —»
= 2

/ —
Stream-Replication f

Primary node:postgresql.conf
_________________ Standby node:postgresql.conf

wal_level = hot_standby @~~~ S================
max_wal_senders = 1 I hot_standby = on

Standby node: recovery.conf

primary_conninfo = 'host=192.168.0.1 port=5432 user=ruser password=password’
standby_mode = on
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PostgreSQL Stream Replication

« Standby node: Recovery process notifies Postmaster to start the WAL receiver process.
« Standby node: Postmaster process starts the WAL receiver process.

« Standby node: WAL receiver process tries to connect to the Primary node.

* Primary Node: Postmaster accept the connection and spawn the WAL sender process.
+ The WAL receiver and WAL sender begin to work.

« WAL receiver tells WAL sender the WAL location(LSN, Log Sequence Number) to start.
« WAL sender starts sending WAL records to WAL receiver.

WAL sender and WAL receiver exit on communication timeout. WAL receiver will be started again
and then WAL sender.
4 Standby node

PGDATA/xlo
\S /xlog y

Postgres /
backend WAL sender 4 Standby node
|

_ $PGDATA/xlog y

$PGDATA/xlog
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LSN(Log Sequence Number)/RE.

Record(n):length=500 Record(n+1):length=600

\

MK E . 8000 LSN=8000 LSN=8500

° LSN%E_,I__ WAL reCOrerAL;)u, :lEI,]'fﬁ
%, ﬁn%ﬁﬁm (SEFRHILSNITELLEIRE

« §— WAL recordtit—4LSN.
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Bl EH|: Synchronous Replication

- EIHRERIBREPImary T = E, Posts%res backendZFFHAIESFHIWAL
recordstf StandbyIEIFH 5 AWAL H S 3 & 5 N A AR S B iz (replay) . X
NEFEFFFEBPostgres backendfEE, EE|HEHMHAILSN Mstandby i Z

*+ HWAL senderif{E|standby S EHILSN, f5140: 10000, FTEFFHHIES
/backend, HwaitLSN/NFZFTFNMZLSN, #la0: 8000,9000, =#MLE,

Primary Node \\ l

waitLSN=8000

waitLSN=9000
N (ynchronous Standby Node\
waitLSN=10000

waitLSN=13000 WAL Record,
LSN=10000 Drocess
Backend-d WAL Sender WAL Receiver

/L Flush=9000,

] $PGDATA/xlog / Apply=8000 $PGDATA/xlog

Backend-a

Backend-b

Backend-c

B .
[T}

e

3 HighGa B8
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B4tk d: Standby #fE, S
Primary JoiE1IE R T1E

. %r@gﬁﬁﬂ’\]standbyﬁﬁi%, o & EHE, SEWAL senderliIl 4~ 2{E{a] 3k EWAL receiver
IR o

+ X2 SHPrimaryif, RHEMPostgres backend=#MEE, BEREHITHIESHIEE, #
MBBEER iR, REIKK.

- —LENRAEFBEIXFRERN, STMEFEGNREEER, MEXMEER. TEE
FEEREFHIPostgres backendiEfEZ AN ~%, HEMEFERRZRIR

\

e  Backend-a waitLSN=2000

waitl.SN=10000
waitLSN=13000

e w Backend-b

[Synchronous )

Standby Node

WAL Receiver

- J

Primary Node \
waitLSN=8000

Backend-c

e Backend-d WAL Sender
$PGDATA/xlog j
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AT LAFRE D57 BNl

- ETREHIEhot standby@EEEF R EZHIStandby T R llfE, &5
Primary nodett Jo ;£ T 1E.

. ﬁdl]ﬂ’]fﬁ%’v%F‘T%E i1 EE: Standbyi = HEIMFEE, Primary™smgE
T T 1E, BANRAERMIZEEMRETIE. 183 B,

- L AR: XRALUIRZH. EARLSREHNBREA T PrimaryFStandby
RIEFHESE— ﬁo—lmﬁhT %%—lﬁTFﬁiQE&ﬂﬁT

Wake up
Synenenous
- sender
4206
4 S§:) A Synchronous
. . -
o Asynchronous
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[E RN TR AZ

Postgres backend WAL sender

Begin commit

Write WAL records
to WAL segments

Send WAL
Wait for LSN records to

Standby
\_)
Wakermp

Gets receiver’s
LSN

Commit succeed

B
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Switching between synchronous
mode and asynchronous mode

Postgres backend

WAL sender
Begin commit

Write WAL records to
WAL segments

Synchronciis
repliczacn

Send WAL
wor.'s well?

records to
Standby

Wake up all
waiting
backends

Gets receiver’s
LSN

Commit succeed

wams-m
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—1 1372 = b AT EA
LV/}ZE.E%IJ’ikIL.\dz -5
« REFISIEEIME, BIFTRIWAL sender/ =4, XTMNAY
WalSnd.pid & & fWAL senderfdPID, FEO.
« WAL senderiB{5#80], 1R, HWalSnd.pidigE A0,

%ﬁﬁﬁlﬂtv':H’JWaISnd.pid%K%OH‘I, Bl REFIZT AN,

WAL Receiver

WAL Sender

WalSnd

WAL Sender

WAL Receiver

[ typedef struct WalSnd
{
pid_t pid; /* this walsender's process id, or 0 */
WalSndState state; [* this walsender's state */
XLogRecPtr sentPtr; [* WAL has been sent up to this
point */

WalSnd;
e — G,
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Synchronous to Asynchronous
« FHREMIPIE: IMRWalSnd].

pid&f =20, N

IImI

|| Mz B B F 1 R A

REARBEAT

[
_I\

19, rAEEZIRI
%, HARSER.

5*77’ ﬁﬁ_t */\%t
o BRI EHIEAE R, ﬂélﬂ@ 1%, WAL sender
1B H, ﬁlﬁi **Aﬁod (Q’

WalSnd.pid=0

WalSnd.pid=0

WAL sender stopped

Standby [crash]

WAL sender stopped

Standby [crash]

i [ A5 2 ) standby #8 Hi i 17
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Asynchronous to Synchronous

o RERIRACEHS, bRt E.
. 1M —ANFHIWAL senderE T, o Lk K E
o FH—FEPHIWAL sender@UWAL receiver ] M. % o

OQ LSN=91000 LSN=90000

WalSnd.pid=235
WAL sender
WalSnd.pid=0 WAL sender stopped Standby [crash]

Z/b—A AP Standbyk E 1, FFHLSNIE B2k T
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SEINZATS 1

postgresql.conf

adaptive_sync_repli_flag=on/off #X/NH <& d|—VIT)EE, RARX NI K
#ITH, FETiReA T/E, B0, BraEEnE AR E AT,

adaptive_sync_repli_lsn_catchup=8192 #f F L V)#2|[E] 0K, standby¥% f& HJLSNEE
/NFIXAME

RN E

Bool adaptive_sync_repli_flag=true/false #XfNAc & 2 %{adaptive_sync_repli_flag.
Int adaptive_sync_repli_Isn_catchUup=8192 #X] N it & 241 adaptive_sync_lsn_catchup.
Int adaptive_sync_repli_status=(adaptive_sync, adaptive_async, disabled)
WalSnd {

XLogRecPtr standbyLSN; //WAL receiverii 2| i) & 58T ILSN, WAL senderiil BE F1iE
Standby¥% J5 1 22 /D>LSN.
}

.
Postgres Conference China 2016 HEIH P X<



SCIRZE5

SyncRepWaitForLSN(XLogRecPtr XactCommitLSN){ SynCRepWa |tF0rLSN ()lﬁ]\/v\‘ /:ﬂ‘l: Hl E/J *{_‘Z\ﬁ;

R adaptive_sync_repli_flag=true
{

WA A K [F 3 WAL sender, WalSnd[]
B FE R /DA — FH WAL sender,WalSnd.pidIE0
{
if(adaptive_sync_repli_status==adaptive_sync/* B &M [EHHER*/) {
[IARBRERLER, FMEH24, SyncRepWaitForlSN()HH14T IH i) Z 4
} else if(adaptive_sync_repli_status==adaptive_async/* B &M FHE R */) {
if( ( myLSN-WalSnd.standbyLSN )<adaptive_sync_repli_lsn_catchup ) {
adaptive_sync_repli_status==adaptive_sync; //5F 2|5,
//SyncRepWaitForLSN()R-$AAT IH 3B %8
}else {
[RAE T BiE N R P AR
wakeup_all_transactions(); //M:BE BT A &4 Kback
return; ///AS AT SyncRepWaitForLSN()B3447 1H K3 &
}
| &

}
AW, MREF FZPWALsenderfiiE Q

{
if(adaptive_sync_repli_status==adaptl@‘c/* HET R EHE N F SRR *)
{ [IRA$ZERD
wakeup_all_transactions(); //M& H 44 ) backendBEFE
adaptive_sync_repli_status==adaptive_async
}
return;///S 34T SyncRepWaitForLSN() ¥ 34T [H B2 5 Bl AL 4 .
}
}

//SyncRepWaitForLSN /5 42 I & Ab B

T,



SEINZET5:3

W HRadaptive_sync_repli_flag=true WAL Senderjﬁ%%}izélz ’ j'JFazl:ﬁzﬁI/f/E HTJ‘ ’ 'ﬁlﬁ )F‘/—“_Zﬁ )

U RS WAL sender SR [E2D

R B A H B FPWAL senderF7E
{
if(adaptive_sync_repli_status==adaptive_async/* H &N FH R */) {
/IR EF RSN, WA RRYIH®E] FPER
if( ( myLSN-WalSnd.standbyLSN )<adaptive_sync_repli_Isn_catchup ) {
adaptive_sync_repli_status==adaptive_sync; //F# 3| F &,
}
}
}

}
>

- 0000000000000 ]
Postgres Conference China 2016 FEIR XS Qﬁm



R adaptive_sync_repli_flag=true WAL sen deriﬁ%ﬁi@ Hj Zﬁ_ﬁ ’ ﬁi*{jﬁ o
{ Eikak SR

A K F WAL sender
IR B A H B F P WAL senderf e
{
if(adaptive_sync_repli_status==adaptive_sync/* B &M [F]zB R */) {
[/ R TR RIS, WPI%B R PR
adaptive_sync_repli_status=adaptive_async;
MeRE BT R 4548 1 ) backend B 72

wakeup_all_transactions();
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Thanks!

Q&A
|| 7R B B A AR 4 A PR
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