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Buffer Management performance improvement

Scenario:
1. 50% of buffers (same buffers) are used for very frequent operation as executing same queries in regular intervals (500 ms).

2. 50% reaming buffers are used for loading random pages

For case -1: As hit ratio is high no pages required to be loaded. (mostly all pages will have usage count with more than 1 so pages will not be replaced) 

Simulation Test setup:
1. Database size: 1 GB, shared buffers: 500 MB

2. Create the schema using pgbench


./pgbench -i -s 150 -d postgres
3. Load all the files in to OS buffers; for this we are using pg_prewarm tool as follows

select pg_prewarm('pgbench_accounts', 'main', 'prefetch', NULL, NULL);

select pg_prewarm('pgbench_branches', 'main', 'prefetch', NULL, NULL);

select pg_prewarm('pgbench_tellers', 'main', 'prefetch', NULL, NULL);

select pg_prewarm('pgbench_accounts_pkey', 'main', 'prefetch', NULL, NULL);

select pg_prewarm('pgbench_branches_pkey', 'main', 'prefetch', NULL, NULL);

select pg_prewarm('pgbench_tellers_pkey', 'main', 'prefetch', NULL, NULL);

4. Load the random tables buffers once [ pgbench  tables ]

select pg_prewarm('pgbench_accounts', 'main', 'buffer', NULL, NULL);

select pg_prewarm('pgbench_branches', 'main', 'buffer', NULL, NULL);

select pg_prewarm('pgbench_tellers', 'main', 'buffer', NULL, NULL);

select pg_prewarm('pgbench_accounts_pkey', 'main', 'buffer', NULL, NULL);

select pg_prewarm('pgbench_branches_pkey', 'main', 'buffer', NULL, NULL);

select pg_prewarm('pgbench_tellers_pkey', 'main', 'buffer', NULL, NULL);

5. Create a exclusive set table having number of pages 31000.  (this for simulating the 50% buffers) which will be executed in interval of 500 millisec
select pg_prewarm('othertbl', 'main', 'buffer', 0,  31000);
select pg_prewarm('othertbl', 'main', 'buffer', 0,  31000);
select pg_prewarm('othertbl', 'main', 'buffer', 0,  31000);
select pg_prewarm('othertbl', 'main', 'buffer', 0,  31000);
select pg_prewarm('othertbl', 'main', 'buffer', 0,  31000);
RUN the test as follows:
1. Run the pgbench with select only , 8 – threads, 8 connections for 10 minutes
2. One more parallel psql connection with pgbench which will run every 500 milli seconds runs one following sql query

“select pg_prewarm('othertbl', 'main', 'buffer', 0,  31000);”

VTUNE Results:
[image: image1.png]/| E:Aintel\Locks and wai

Fie View Help

Elm A

L=18] ]

Project Navigator
9 Edintel
Hotspots

Locks and wais
Locks and waits_1

& 00
& 002

(003w X

«

B Locks and Waits - L¢

Intel VTune Amplifier X€ 2011

Grouping: ~[Thread ] Functon / CalStack.

Thiead / Function / Call Stack.

Wat Time by Utizatiore
Olde @ Poor 00k @ldeal § Over

SpinTine | Mode

R

[watng
14 b

Current stack s 76.8% of selection

4 stack(s) selected, Viewing |

=1 Thiead (041023)
EIPGSemaphoreLock
11 LLockhoquie

™ Buffeélloc = ReadBulfer_comman < ReadBuferEster
ReleaseAndReadBufer
_bl_getbuf
I StartBulferd < Bulferhlloc  ReadBuffer_common <
" indes_felch_heap < index_getnest < Indelest <
" _bi_relandgelbuf < _bi_search < _b_fist  bigel

Selected 1 1ol

QoQQ-Qe 710 720 730 7dDs

1 rean sty

2426677 -
2426 650s I
2426 539 -
2426.111s -
2413 540s I
451145 OO
18445550
11334650
11137350
11015450
10300350
616458
616455

4553

70 760 770 7Es 790

&
622

15
15218
5564
558733
193
564787
563,944
564275
555,163
67569
6759

2

1
457408
1235
2332
369

800

8105

0020
0
0
0340
0060:
197.7785
7507
S5556s
55608
56,0265
56,805

13725 postares

13725 postares

PaS,
PaS

05645

0808s postares
08845 postares
01245 postares
05 postgres
05 postgres
05 postgres
167935 postgres
05 postgres
64535 postares

20 B

PGS
PaS
PaS
PaS
PaS
PaS
pot

8405

76 8% (35 7275 of 465385

postgresiPGSemaphoreL ock - pa_sema.c:415
postgresiLwLockheauie - lock =480
postgrestStsteyGietBulfe - heslist o134
postgrestBuiferloc - bufmgr. ¢ 608
postgresiReadBufer_comman - buifngr.c:327
postgresiReadBulferEtended - bufmgr.c:248
postgresiReadBulfer - bufmgr o198
postgresiReleaseAndReadBufer - bufmg. o 105
postareslinderfelch_heap - ndexam.c:508
postgresinden_getnext - ndexam o 605
postgreslindesflext - nodelndersoan =78
postgresiExecScanFetch - execSoan.c:a2
postgresiExecSoan - evecSean.c 167
postgresiExeclnderScan - nodelndetsoan.c: 150
postgresiExecProchlode - evecProcnode.c413
postaresiExecutoPlan - execainc:1393
postgresistandard_Exeeutorfun - exechainc:3(
postgresiExecutaifun - execMain.c:249
postgresiPotalunSelect - pauery o345
postgresiPartaliun - pquery =783
postgreslenec_simple_query - posigres.c:1052
postaresiPosigreshain - pasigres. 3971
postgrestBackendRun - postmaster.c: 3535

05 BB

) Running

Thiead (0438)

waits

Thiead (0ac)
Thiead (045)
Thread (0+1001)
Thiead (0+1003)
Thiead (041013)
Thread (0+1036)
Thiead (041017
Thiead (0+1033]
Thiead (041034)
Thiead (0+1028)
Thiead (0¢1023]
Thiead (0¢1023)
Thiead (041032)

~ Transiions
Thiead Concurrency)
Ui Concurency

Thiead Concurency

Hsat| [ @ €3

> | L viwan | 10184, 2B 10124..| @ st | @ o | C

T e

| @ sowce.. | =) windo.. | 810189, | ) Locks... [ [« B & 22 0§ 1058





Observations:
1. Backend threads (pgbench client session), consider a thread id 0x1023 is wait on FreeListLock for 46.83 sec out of 109.003 sec complete thread wait time. 

2. And also waiting on Heap partition lock for 15.107sec.
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