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@sraoss pg__hint_plan®D#E1T

*pg_hint_plan &(&

- B2 M)z fED CSQLOEITETEIZ D S 77> hhVHl
HTED
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@srnoss EEFH 1 pg_hint_plan

- A A=)
- IRBF A PostgreSQL 16.x (CXHGUTE 1.6.0 AU U —=XENTLD

- PostgreSQL 9.1 BIBEDOZNEND/\—=3 > (I T D pg_hint_plan /{\—==3 >0
J—XENTWLd

- Windows 7D/ A F U EFARBT 1 bS5 UU—-X=NTULRRULA,. Windows $FD

EJL R(ZB]EE
= SRAOSSTI(d. Windows/\AFU%&HRk—  FE2HEICHMETIRELTWVWS

(REHLOT pg_hint_plan 1.6.0 Z& A 9 341%R9)

# dnf install pg_hint_plan16-1.6.0-1.el9.x86_64.rpm
HUL (&

# rpm -ivh pg_hint_plan16-1.6.0-1.el9.x86_64.rpm
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@srnoss EEFH 1 pg_hint_plan

=JFLr==

* 6 E
- FMAUEWT—IR—=ATIIRT> 2 a3 ER
db1=# CREATE EXTENSION pg_hint_plan;

-2ty a>THRATDIEGE
* 5XTEpostgresqgl.confZ{ZIE (#RERZPostgreSQLZBicE))

shared_preload_libraries = '‘pg_hint_plan’

{8 : DB¥EfHEZwW = 3> T pg_hint_plan ZO0— RI B EETEE
db1=# LOAD 'pg_hint_plan’;
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-JBECETD E> MOIERE
AF+v AR S—JILDRAF v > AR ZIEE
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e MIDIBESE
- SQL (COX> MNEE :
[ /*+ E>MN*/ 0TV EO0WVDTA—-YY B

- B> NHF=TJIVICEER
hint_plan.hints >—J)L(C5—%7% INSERT 93
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B> )L SQLE> MIZIEE

db1=# EXPLAIN ANALYZE
SELECT * FROM pgbench_branches b
JOIN pgbench_accounts a ON b.bid = a.bid ORDER BY a.aid;

h_branches b

s alNb. l.l d = a.bid ORDER BY a.aid;

QUERY PLAN

- > h=iEE
LWz E (&
Index Scan,

Nested Loop H'

SHE = CLN
D




@srnoss EEFH 1 pg_hint_plan

db1=# /*+ HashJoin(a b) SeqScan(a) */
EXPLAIN ANALYZE
SELECT * FROM pgbench_branches b
JOIN pgbench_accounts a ON b.bid = a.bid ORDER BY a.aid;

=8 SR+ HashJoinla b)) SecScania) #/

:-.: a N b.bid = a.bid ORDER BY a.aid;

GUERY PLAM

- HashJoin(ab):a>m—J
JLEDT—T)LDAE
& (CHashloinZz{E S

- SeqScan(a):a > —_
JL7ZZSeqScand B
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@sraoss A 1 pg_hint_plan

H>TJ)L B2 NEFTF—TJILICERR

db1=# INSERT INTO hint_plan.hints
(norm_query_string, application_name, hints)
VALUES (
'EXPLAIN ANALYZE
SELECT * FROM pgbench_branches b
JOIN pgbench_accounts a ON b.bid = a.bid

ORDER BY a.aid;’,
" 'HashJoin(a b) SeqScan(a)');

- norm_query_string: 7T X

- application_name:E> MERMROD 77T U -2 3>% (EXFDSG
BEECO7IVI—>3>(Ce> hEERT D)

- hints: hinta
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@sraoss JBFH 1 pg_hint_plan

db1=# EXPLAIN ANALYZE
SELECT * FROM pgbench_branches b

JOIN pgbench_accounts a ON b.bid = a.bid ORDER BY a.aid;

ANALYZE

GUERY PLAN

Gather Merge (co 02 width=4617 (actuz ws= 1000000
1)

wichh=461) (actual time
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NN i
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e pg_stat_statements& (&
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@srross BBAE @ pg_stat_statements

A2 A=)
- contrib5 AF

# dnf install postgresql16-contrib

- B2 1 —)LOWESR
# SELECT * FROM pg_available _extensions WHERE name LIKE 'pg_stat_statements’;

dbl=t =elect * from pe_available_extensions where name |ike pe_stat_statements’;
| default_version | installed version | comment
———————————————————— o m mmm e e

pz_stat_statements | 1.10 | 1.10 | track planning ard execution statistics of all SOL statements executed
(1 47)




@srross BBAE @ pg_stat_statements

=JFLr==

* 6 E
- FMAUEWT—IR—=ATIIRT> 2 a3 ER
db1=# CREATE EXTENSION pg_stat statements;

- postgresql.conf TE&TE

shared preload_libraries = 'pg_stat statements'

x PostgreSQL &l (C pg_stat_statements 20— K
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@srioss B 1 pg_stat_statements

db1=# SELECT * FROM pz_stat_statements;

-[ RECORD 1 J---------- R e

_ SQLDT S > R ODIELR

L= [ I 20, 705 > E g@ ;ﬂ

IS &ERICHhHh BB - )
(R, EEE, Bk oteresatsttiE

=)

total_plar_t ime
mirc e lan_t ime

SQLDOEITIEHR

max_p lan_t ime ]

rru:e:aﬁr_;::- | aﬁ_t | e ] SQLADEFT[EIZX

stddev_plar_t ime sQLDE{THFE (¥eksRE. &=
INESRE. EROKBSRE. IS0
ZTTZATDIEEX
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@srross B 1 pg_stat_statements

SQLD D O D 7 I |G
sdintied | € TOYIFIERTF A ATU—K
oca bt ! LizE#. Fvv>aky bUEE
local_blkedirt ied fff > U

local_blks_written ]

temp_blks_read

temp_blks written i
bIk_read_t ime ( SQLDOWALH 111E%R
e bl rent e | e St g osteresQLisBg
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@srross A 1 pg_stat_statements

B> T)L

b1=8 SELECT querv, calls, total_exec_time, rows, 100.0 * EharﬁﬁLb|h5_hit /

rul Lif(shared blks hit + shared blks_read, 0) AS

UPDATE pebench_branches SET bhalance = bbalance + $1 WHERE bid = §2

FOATE pebench_tellers SET thalance = thalance + $1 WHERE tid = §2
copy pgbench_accounts from stdin with (freeze on)

alter table pgbench branches add primary key (bid)

lUPDﬁTE pebench_accounts SET abalance = abalance + $1 WHERE aid = §2
5 47)
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@srross BBAE @ pg_stat_statements

- BZX
- pg_stat_statements_reset(userid oid, dbid oid, queryid bigint) returns void

* IEE =1U/zuserid, dbid. queryid (CXJJ59 ©pg_stat_statements(CL>TINET
(CUNEE LTz I N CDffisT B ZHIBR I D

+ ].1; WHERE hbid = I'._'I..




@srross BBAE @ pg_stat_statements

¥INRNTCDIEESNE/INSA=FH0 (X)) 25 IXNTORETEIRZHIFR T D

db1=# SELECT pe_stat_statements reset (0,0,0);

pe_stat_statements_reset

db1=# SELECT querv, calls, total_exec_time, rows, 100.0 % shared _blks_hit /

ral i (shared_blks hi t + cha red_blks_read, 0) &5 hit_percent
FEOM pe_stat_statements ORDERE BY total_exec time DESC LIMIT 5;
| calls | total_exec_time | rows | hit_percent




@sraoss pg_rmanlckBd/\vIorPv I EH

*pg_rmanc(d
- PostgreSQL @/ \w 77w T /U X K7EEY—)L

- FEHE

- K)\w O 77w T (ITNZ. 185/ WO 77v T hia]ge

- )\ 77w T DEHEh el g

- )\ o7y TOHAKEIED)\wWw Oy T —EZRRCED

- N\ Ty TORERET —HIR— RIS 2T T —H+TOS . H—)(
OOREDHD = ENTES
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@srross EBFH 1 pg_rman

. 4 >Z I\_)ll Windows (C (Xt U
- rpm/\wo—>% 14> A =)L

# rpm -ivh pg_rman-1.3.16-1.pgl16.rhel9.x86 64.rpm
- postgresql.confZs%7E

C73UN

S vi postgresqgl.conf
archive_mode = on
archive_command = 'cp %p /mnt/arch/%f'

- IRIBR & 5XIE

S export BACKUP_PATH=</\w 27w JH~07 )R>
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@srross EBFH 1 pg_rman

- FIRR1E

S pg_rman init

- 2K\ O v T =BG
S pg_rman backup --backup-mode=full

INFO: copying database files

INFO: copying archived WAL files

INFO: backup complete

INFO: Please execute 'pg_rman validate' to verify the files are correctly copied.

- )\ 77w THREIE

S pg_rman validate

© 2024 SRA 0SS K.K.
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@srross EBFH 1 pg_rman

- B\ OT7w T
S pg_rman backup --backup-mode=incremental --with-serverlog

INFO: copying database files

INFO: copying archived WAL files

INFO: copying server log files

INFO: backup complete

INFO: Please execute 'pg_rman validate' to verify the files are correctly copied.

S pg_rman validate

- J\w oY T—E

S pg_rman show
_____________________________________________________________________ RIRFEDIZE

StartTime EndTime Mode Size TLI  Status (EDONENFRIR
========================================s=====s====s====ss===s=s========== N3

2024-08-03 19:33:09 2024-08-03 19:33:12 INCR 33MB 1 OK
2024-08-03 19:31:54 2024-08-03 19:32:11 FULL 173MB 1 OK

© 2024 SRA 0SS K.K. 33




@srross EBFH 1 pg_rman

- AR

S pg_rman restore

S pg_rman restore --recovery-target-time '2024-08-03 19:33:00'

- )\ D77y T DIEIROFFHEZR

$ pg_rman show detail

2024-08-03 19:33:09 2024-08-03 19:33:12 INCR 16kB 33MB 21kB 33MB false 1 0 OK
2024-08-03 19:31:54 2024-08-03 19:32:11 FULL 155MB 33MB ---- 173MB  false 1 0 OK

S pg_rman show '2024-08-03 19:31:54'

© 2024 SRA 0SS K.K.
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@srross EBFH 1 pg_rman

- )\ 77w T DHlIBR
$ pg_rman delete <J X 7D\ EIRHTIFX>

- delete OV > RIFIEEULEBAEAID) N 277w T%EIBR I DD TIFRL,
FeE U= BAIEFIADY 12) VU (CAMETR) W O 77y THZHIBR T D

- IHRETE
- RIFEARZ 1B = D CHIBR T D
S pg_rman backup -b full -Z --keep-data-generations=3 --keep-data-days=10

S pg_rman backup -b incremental -Z --keep-data-generations=3 --keep-data-days=10

© 2024 SRA 0SS K.K. 35




@sraoss Ppg_basebackup EDLEE

* pg_rman MEN CTL\D R

)\ 77w T DOEAEIENAIEE

. g—jj/r) 7. H—)\
« #8953\ 77w THVE]EE

« PostgreSQL 8.2 M5 Xt

IEINY TV THRICTE

 pg_basebackup MBI TL\D A PostgresQL 1705, 1

« UE— MEEN BIHEE

* PostgreSQLDIZEINY > R CTHD

73\ T77 v THEEEN
ElENTT !
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e pgAudit & (&
- PostgreSQL TEIEOVZEUS I DDA -T2V —XY
DT

- BRI AWRE U TEE UEASIL. PostgreSQL OU (TR
TFLCHAETND

pgAudit to Log File CEZER

CBEOJVZDEITED

SN

s P 2N

- @ THAM(CANIEIR T I AMNFELE U TULVRLD. BDFIEHVR
LWV FT WD

- @D IR, BUL (I FHEE
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@sraoss EEFH @ pgAudit

A A=
- rpm/{w 4o —=> : PostgreSQL AT URZ KU

# dnf install -y pgaudit_16

pgAudit /\—=3> | HIR— MR Postgresal /\—>3 >

pgAudit v16.X
pgAudit v15.X
pgAudit v14.X
pgAudit v1.5.X
pgAudit v1.4.X
pgAudit v1.3.X
pgAudit v1.2.X
pgAudit v1.1.X
pgAudit v1.0.X

PostgreSQL 16
PostgreSQL 15
PostgreSQL 14
PostgreSQL 13
PostgreSQL 12
PostgreSQL 11
PostgreSQL 10
PostgreSQL 9.6
PostgreSQL 9.5

© 2024 SRA 0SS K.K.
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@sraoss EEFH @ pgAudit

=JFLr==

* oA
-FRBUEWST—EIR—XATCITIORFT>>3>
db1=# CREATE EXTENSION pgaudit;

- postgresql.conf TE&TE

shared preload_libraries = 'pgaudit’

*x PostgreSQL 2EI(C pgauditzZO— K

© 2024 SRA 0SS K.K.
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@sraoss BFH @ pgAudit

Ly a3 EREATSIYU MEEREDIE
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AT RNER

v g EBER DB1—H DB 1 —Y Eifif EERSEZITD /T
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@srross EFH @ pgAudit

- pgAudit ZFED>THD (AT U RER)
- auditmrole ¥ X%~ —0O—)LDYERK

postgres=# CREATE ROLE auditmrole;

postgres=# CREATE TABLE tablel (id int, t1 text);
CREATE TABLE
- pgaudit.role MDsXTE postgres=# INSERT INTO table1 VALUES (1, 'aaa'),(2, 'bbb');
S cd SPGDATA INSERT O 2
S vi postgresql.conf postgres=# SELECT * FROM tablel;
pgaudit.role = 'auditmrole’ id | t1
S pg_ctl reload e
1| aaa
2 | bbb
(2 rows)
- YA —O—I)IL\DIERDIGS ==
postgres=# GRANT SELECT (t1) on tablel to auditmrole;
GRANT

© 2024 SRA 0SS K.K. 41




@sraoss EEFH @ pgAudit

- YA —O—J)LTOELZDIFMELEROY

-t1 hSLZEE SELECT & t1 h5ALAZEF/R SELECT ZENT D
postgres=# SELECT * FROM tablel;

id | t1
1J|raaa PostgreSQLZJ:
> | bbb 2024-08-04 15:32:37.487 JST [171092] LOG: AUDIT:
OBJECT,1,1,READ,SELECT, TABLE,public.table1,SELECT *
postgres=> SELECT id FROM tablel; FROM tablel;,<not logged>
id =
o 2024-08-04 15:32:43.754 JST [171092] LOG: AUDIT:
2 OBJECT,2,1,READ,SELECT,TABLE,public.table1,"SELECT
id,t1 FROM tablel;",<not logged>

postgres=# SELECT id,t1 FROM tablel;
id | t1

© 2024 SRA 0SS K.K. 42




@sraoss EEFH @ pgAudit

- pgAudit OO HHAER

2024-08-04 15:32:43.754 )JST [171092] LOG: AUDIT: OBJECT,2,1,READ,SELECT, TABLE,public.tablel,"SELECT
id,t1 FROM tablel;",<not logged>

AUDIT: OBIECT] : AT REEBREOIJTHBCE

2,1] v a>AT—ERSQLDID

READ,SELECT] : EEBEOJZH NI IERE D ZIEDIER

[ TABLE,public.tablel] : BEBESNEAT > OMDERIE. AT U A
[SELECT...] : BEEDE# IR >TzsalX

<not logged> | pgaudlt log_parameter = 'off (ESNC/\SA—-SHZEIHT
IZI/JO) S1E DT> I\U (CIBEEE I DM E DN ZIETE)

© 2024 SRA 0SS K.K. 43
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®srross S2E R

* pg_hint_plan:
https://github.com/ossc-db/pg hint plan

* pg_stat_statments

https://www.sraoss.co.jp/PostgreSQL/Manual/document/16/pg
statstatements.htmi

e Pg_rman
https://github.com/ossc-db/pg rman

« pgaudit
https://github.com/pgaudit/pgaudit
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https://www.sraoss.co.jp/PostgreSQL/Manual/document/16/pgstatstatements.html
https://github.com/ossc-db/pg_rman
https://github.com/pgaudit/pgaudit

osross ipleead DMESTNVWEUE

A= B 34T IR ¥RECISH !
n YouTube

https://www.youtube.com/c/sraoss-official

Tech Blog

https://www.sraoss.co.jp/tech-blog

>> FiiliE SFEH |

TR— IR —2H SRS T2 &0
https://www.sraoss.co.jp/personnel/
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