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What is Pgpool-II?

Pgpool-lIl 2147

* A proxy/middle ware for PostgreSQL
(PostgreSQLAIf IR/ A1)

* Distributed under the same OSS license as
PostgreSQL

(A5 PostgreSQLABRIKIOSSIFRIED AR )
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Architecture of Pgpool-Il
(Pgpool-11Z841)

Master INSERT INTO t1
Pgpool-Il VALUES (1);
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What is query routing?
Why we need it?

HLREWER ? B(TATLFERE?
» PostgreSQL’s streaming replication has two types of servers: primary server

(accepts r/w query) and standby server (only accepts read query)
PostgreSQLIUAE HIE MM BNR S8R « TRSHE (EZ/EEN) NLARS S ((UERRER)

« We need to route the write query (query routing) to only primary
BIIRENEE N (BWEH) R THEE

* Read queries can be routed to either primary or standby according to the requirement
A DARIE R RN E W BRI T E WS HE A

Primary
server

Write query

Read query

Standby
server
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Pros and Cons of query routing

methods
B G AL S

* Route everything to the primary
PR REREH DT HURE

v~ Simple and easy ##®. 85
v Load of the primary could become high ZER&&HMGaETESTS
v Wasting resource of standby servers & R8BSR RS

Read query Primary
@ 0 server
~ Write query
Standby
server
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Pros and Cons of query routing

methods
B R GAERHL R R
* Route write query to the primary while route read query to the standby
NETHERBRIFELIEE, SheEmEaREREIEE

v Can utilize resource of both primary and standby servers
o] IS A F E AR - 2a Al &5 FH AR 3-8 U BRIR

v Possible to lower the load of the primary server
o] DARHME F AR %5 2a R Ta gk

v Not easy task. Probably too complex for applications
IERE, NTNAERRKROBEATRT

Write query Primary
server
Read query
Standby
server
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Why query routing is difficult?
AT L BERBERERME ?

« Some SELECT cannot be executed on
standby BLESELECT RRETE& M1
« Accessing temporary tables a5 i
« Calling functions doing writes F B &%
« SELECT ... FOR UPDATE

« SERIALIZABLE transactions cannot be
executed on standby i
SERIALIZABLES & AT & RAEUBE LT

 LISTEN/NOTIFY cannot be executed
on standby

o

A

« Many more corner cases...
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How Pgpool-ll handles query routing?
Pgpool-lI;2 24t IE EH P A 2

System
catalog

Is “t1” a temporary
table? >

SELECT * FROM t1

s this a plain SELECT? No!

& — MBI SELECT 4 ?

Ok, let’'s route the query to standby!
37, APANR(HEX AN E W A RI& RYUEE

|
saL ves: SELECT * FROM t1
parser -
Standby
Server
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Query routing and load balancing
B S R

* Query routing just decides whether a query should be sent

to primary or not
BHEAARARREESH — TN EWMAES T HIEE

* On top of query routing, we can implement load balancing
FEE WA L, ZATAT SIS 351

Qe

‘ Write(100%)

Read (100%) Read (50%)

Qe

R

Write(100%) Read (50%)

Query routing Load balancing
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Two methods of load balancing
AR R EBIE N F%

Read Read Read

e - =
atement
L p Session

level
standby 2

Session
level
load balancing

P Session

load balancing

Read Read
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Basic load balancing
= YN ks A=

* load _balance_mode = on
» backend weight0O = 10
* backend weightl = 40
* backend weight2 = 50

Specify
load balance
ratio

Primary  Standbyl  Standby?
Write
Read (10%) Read (40%) Read (50%)
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Advanced load balancing:

load balance by application

=R A i N AR R

» Allow application to have dedicated standby server so that large
applications do not disturb each other

N AEFESTRANS RS, UEXE N ARFRASEMETIN
 app_name _redirect preference list = 'appl:1, app2:2’

Qe

X

Node id) (Node id

Primary  Standbyl  Standby2
Write Read (appl) Read (app2)
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Advanced load balancing:

load balance by database
BRI : I WR SR

Allow database applications to have dedicated standby server

AVFBIREN ARRFAS T RNE ARG

* Applications using particular database do not disturb each other

i A E BRI N RAE - R IR AN S B AT

- database redirect preference list = 'dbl:1, db2:2’

b

Write Read (db1l) Read (db2)

Node id
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Routing particular query to primary
B EEMIREBEFEIREE

* Route any SQL including string “my table” t

primary
MR AT HE my_table” SQLES FFIEHE B

* black_query pattern = '*my table.*

» Specify functions which do writes
TEE PUTERIREL
* black _function_list = 'nextval,setval,lastval,currval’
« 'SELECT nextval()’ will be routed to primary

* Insert SQL comment in front of SQL
FESQLATEIENSQUAR

* /*NO LOAD BALANCE*/SELECT * FROM t1
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Dealing with replication delay
L3R HIRE R

* Load balanced query may read old data from standby
REINEE R ] ES I ISR s B | B BE
Primary Standby
Initial value: i =1

UPDATE SET i = 10

SELECTi --—j=1 8 —
A

| replication
Read old data! P
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Dealing with replication delay
IR R IR
* delay threshold parameter

* Replication delay is continuously monitored by Pgpool-Il
FPgpool-lIfaTg e m A E IR
* If the delay > delay threshold, then the standby node

will not be chosen as the load balancing node (the target

of load balance)
infRdelay> delay threshold , MAR&ERRE AR EENTE

EET R (REINERBER)
* You can use synchronous replication of PostgreSQL but it

can hurt the performance of writing to primary
fERT A FPostgreSQLAIFEIZSE R , (B SFIMEXIEENE M

4k,
BE
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Load balancing in a transaction

SRR

» Typically applications use an explicit transaction to perform set of tasks using multiple SQL
BE, VARREAENSSKEAZ TIAARNT—AES

» Applications expect to read the newest data, but it is impossible to read the new data from standby server because the
transaction is not committed yet

Y AEFAEEIENSE, ERETHRERSS, RIARIEMNE RS snZBET R,

« But always reading from primary causes high load {B#84& M TS LTINS GBS
* There’'s no “one-size-fits-all” solution for this problem

BEGIN Write END

Read Read Read This reads

old data!
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Load balancing in a transaction

55RO

» disable load balance on write provides a way to control the balance between
performance and reading new data

disable_load_balance_on_write 1t 7 —#73 7 RIEHI148E 5 2 BGREUE 2 (8] HI-1E

Read new

Performance
data

off X ©
transaction A e
trans transacti

on

always © X
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Load balancing in a transaction

=5 ThE

- disable load balance on write = off
« Always allow to load balance = best performance
BRI RBFE=R{EIEaE
» May read old data from standby &M &2 ZH0E

.IIIn

Write to
BEGIN primary END

| I .,

Reajfrom Reajfrom Read jd data Reajfrom
standby standby from standby standby
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Load balancing in a transaction

SRR

- disable load balance on_write = transaction
- Allow to load balance until write query issued 7 HmEEE, BERAHBEE R AL
- Always read new data if within a transaction 2255 0TEETEUE
« Good balance of performance and read new data EifHIERE &N B ETEUE

Write to
BEGIN primary END

| I .
S

Read from Read from Read from Read from
standby standby primary standby
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Load balancing in a transaction

SRR

- disable load balance on_write = trans_transaction

« Even in the next transaction read from primary if a write query has been issued in the
former transaction BIfEE T —TEEH, NIREII—TEFH AL TEE W, NMERSSFZEAXES

» Less chance to read old data than ‘transaction’ with more performance penalty
5 “transaction”#8tt, ZEIBHUERIN=ESL, (ERFEERE

Write to
BEGIN primary END BEGIN

| I N S
ren sealpon e

Reajfrom Reajfrom Read from Read from Read from
standby standby primary standby primary
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Load balancing in a transaction

- disable _load balance on_write = always

 Always read from primary once write query is issued & HE&EHEEEMFRS 2T
HX

« This is the safest mode with the largest performance penalty XE&ZEEMHEETR K
R IET

Write to
BEGIN primary END BEGIN

| I N N
o seodpon sestren et e

Read from Read from Read from Read from Read from
standby standby primary primary primary
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Summary E%

 Query routing and load balance are important techniques
for a clustering system using streaming replication

BRI A TFESERRERINBEERGNEERA

» Pgpool-ll offers intelligent ways to route queries.

Pgpool-l1E T I EHRNEEESE

* Pgpool-Il also offers various parameters to control load
balancing.

Pgpool-I iR B TSI HI a2k 1

« Applications can use these parameters to utilize cluster

resources with minimum modifications to the application
code

v AR AIERX LSRR DIERCILIEESORF B RIR
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About next release %F F—hiZA

Next release (4.2) will come in September or October

T —RASESESFIRTX 10/ HEE
New features include @ IERIETINEE
New GUI tool ¥HIGUITE
Ready for PostgreSQL 13 > #5PG13

New replication mode: Snapshot isolation mode
which guarantees atomic visibility FTHIE FliE : |*
BREEEDN, tJRREFOILIE

Statistics of health check @REES T

Easy and consistent configuration of watchdog &

HFITE A —BRECE
Batch user registration #& /A ¥

IIIIIIIIIIII
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References/URLs &4 EE

» Pgpool-Il official home page B

* https://pgpool.net
 Pgpool-Il documentations 344

* https://www.pgpool.net/docs/latest/en/html/
« Community support #f[X3zFF

. htttps://pgpool.net/mediawiki/index.php/MaiIing_I
ISts

* https://pgpool.net/mediawiki/index.php/
Bug tracking system
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Thank you!
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