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@SrRAOSS [t4geEm E] Skip Scan

e Btree/ T v AN Skip Scan ZHR—k
« FIFHZFRARSGEZITHEBMIZITZEERT S

« f£15< Oracle Database, MySQL ZF[ZE>ST.

PostgreSQL[Z2
« YFRIFTFESHE

1004 . 10002 D =& 1L

E Mo T-

{'a''A',500} {'a','B',500} -+ {'b','A",500} --- {'b','Z',500}

/

\

{lal’lAl’O} ... {'a','A',999}

{'a','B',0} -~ {"a','B',999}

(EEA YTy 7D
2& B LR DF % 514
ICIRERT 5 & X,
12Ty TAR=ID
AR B D7 <

\%iﬁbﬂé

1 {'0",'2',0} --- {'b",'Z",999}

CREATE INDEX ON tbl1 (cO, c1, c2);

SELECT * FROM tbl1
WHERE c1 IN ('A','Z") AND c2 BETWEEN 400 AND 500;
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@SRAOSS [MEEmE L) I FE (1)

mfAS A .
¢ d%ﬂ | @Eﬂ-ﬁi dbl=# explain SELECT * FROM t4l13a m, t4l3a n WHERE m.x = n.X;

QUERY PLAN

Hash Join (cost=27.50..45.14 rows=1000 width=8)
Hash Cond: (m.xX = n.x)
-> Seq Scan on t4l132a m (cost=0.00..15.00 rows=1000 width=4)
->» Hash (cost=15.00..15.00 rows=1000 width=4)
-> Seq Scan on td4l3a n  (cost=0.00..15.00 rows=1000 width=4)

(5 rows)

A—F— 7 LOEETH S NS

=50 =i A= Fs o
ézﬂyﬁﬁl/Tf\ ﬂ%“+t;&&ﬁﬂéi dbl=# explain SELECT * FROM t4l32a m, t4l3a n WHERE m.x = n.xX;
BF L TULD S
]

QUERY PLAN

Seq Scan on td4l3a n  (cost=0.00..15.00 rows=1000 width=8)

(1 row)
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@SRAOSS [HEEfE L) T I F R E (2)

dbl=# explain SELECT * FRCM t4l3a

o OR";U?E@E;[“:iﬁ*ﬁ WHERE X = 1 OR x = 2 OR x = 3 OR x = 5 OR x = 8;

QUERY FPLAN

Bitmap Heap Scan on t4l3a (cost=21.42..26.30 rows=5 width=4)
Becheck Cond: ({(x = 1) OR (x = 2) OR (x = 3) CR (x = &) COR (x = B))
-» BitmapOr (cost=21.42..21.42 rows=5 width=0)
->» Bitmap Index Scan on t4l13a pkey (cost=0.00..4.28 rows=1 width=0)
Index Cond: (x = 1)
-> Bitmap Index Scan on t4l3a pkey (cost=0.00..4.28 rows=1 width=0)

Index Cond: (x = 2)

B CHHEDORA DEX ) X

X = ANY (B2%) [cE &R R4
<% 7. Index Scan M AJEE dbl=# explain SELECT * FROM td13a \,/

WHERE x = 1 OR x = 2 OR x = 3 OR x =35 COR x = 8;

QUERY PLAN

Index Only Scan using t4l3a pkey on t4l3a (cost=0.28..8.63 rows=5 width=4)
Index Cond: (x = BANY ('{1,2,3,5,8}"'::integer[]))

(2 rows)




@SRAOSS [HEEfE L) I F i E (3)

« EXCEPT.INTERSECTDRE

-

dbl=# explain (SELECT x FRCM t413a ORDER BY x)
EXCEPT (SELECT x FRCM t413k CRDEE BY x);

QUERY FPLAN

HashS8etOp Except (cost=0_.28..99.05 rows=1000 width=8)

-> BRppend (cost=0_.28..94_.55 rows=138300 width=38)

Subquery Scan & &8

YV — FEADICIZ
HashSetOp & 1) SetOp
V4 7 BELF

~

y

-> Subguery Scan on "*SELECT* 1" (cost=0.28..45.27

-» Index Only Scan using t413a pkey on t413;
(cost=0.28..35.27 rows=1000 width=4)

-> Bubguery Scan on "*SELECT* 2" (cost=0.28..40.27

-» Index Only Scan using t413b pkey on t413]

(cost=0.28..32.27 rows=800 width=4)

(& rows)

7o VvrIREIMICHEaH Y

dbl=# explain (SELECT x FRCM t413a ORDER BY x)

EXCEPT (SELECT x FROM t413b CRDER BY x):;

PYUERY PLAN

SetOp Except (cost=0.55..74.55 rows=1000 width=4)

(3

-> Index Only Scan using t4l3a pkey on t4l3a
(cost=0.28..35.27 rows=1000 width=4)

-> Index Only Scan using t413b pkey on t413b
(cost=0.28..32.27 rows=300 width=4)

Tows)
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@SrA0SS [squigae] {718 & R F

« SHRIFISFTESNDERS - BHPHEEA—DLIG10

dbl=# CREATE TABLE t_virt{id int PRIMARY KEY, vl int,

/, vZ2 1int GENERATED ALWAYS AS (vl + 1) VIRTURL,

LY R—FIN T v3 int GENERATED ALWAYS AS (vl - 1) STORED);

STORED fd:i}ﬂﬁuf\\‘i\ dbl=# “d t wvirt

TziEA - B LG R T B
STELI-EZREFT 5,

N J

N Table "public.t wirt"

Column | Tvype | Collation | Nullable | Default

———————— e e e T
id | integer | | not null |

vl | integer | | |

w2 | integer | | | ge ated always a=s (vl + 1)

w3 | integer | | | generated always as (vl - 1) stored

Indexes:

"t wvirt pkey" PRIMARY EEY, btree (id)

Copyright 2025 © SRA 0SS K.K. All rights reserved 16



@srA0SS [saLikae] RETURNINGA] DL EE

e OLD.NEW T4/ X
« OLD EFTHID (BIBRFIND) {EZIRT
« NEW BEHZD GEAL:) [EZRT

dbl=# UPDATE cities SET city name = 'Paris' WHERE id = 1
RETURNING OLD.city name AS old, NEW.city name AS new;
old | new
_______ o _
Tokyo | Paris
 TNETIR —

« UPDATE T BBHEZEDI{E

oo 2ot 3B Y |- B) S 2
. DELETE A5 BIRRTDE 7 =

« INSERT L EFZDE i

NEW, OLD =f&%E L %L J
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@SRAOSS  [saLtkae] UUID v7 B8 %

e UUID/N\—307

c IALRBTHEE e o oBmm50

° I?ﬁ”f\/_l\j—ét dbl=# SELECT uuidv7();
QEE‘ZJILE,,(:@%) uuidv’

0197afce-7728-T7T12e-afb2-859602fcd0118

(1 row)
//\ _ \ (uuid _extract timestamp () TUUIDMHR A LA R 7 & ilh)
%i;g %Jeunl_Dral'ldOI:]’l_uw(i() dbl=# SELECT uuid extract timestamp('0197afc6-7728-712e-afb2-89602fcd0118")
Rz /N—/ 3 >/ . — —
UUidV4() R ,3 E’éﬁ;ﬁ% T?%ﬁji uuld extract timestamp
Z & BC contrib IL5E D 2025-06-27 14:05:08.904409
uuid-ossp (X5] = it = 12t (1 row)

o /
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@srA0SS [saLikas] RS IEFBELED LR

« LIKER] CIEREmBIBESIERF 1%t it

o HEEIZITERROR: nondeterministic collations are not supported for LIKE |

CREATE COLLATION case_insensitive
(provider = icu, locale = 'und-u-ks-level2', deterministic = false):

SELECT 'ABCDE' LIKE "%bcd%' COLLATE case_insensitive; =t

* casefoldBE %K
o [RXFINXFZAS] BER. lower() ELIF-BNE
« HEEIL upper() / lower() TH A
« HIRMEICKHEERY D /N F PRI F TOHOIER 7R E 2 [alk:
e lower("2 2') = Og
e casefold(2 2") = 0O

Copyright 2025 © SRA 0SS K.K. All rights reserved 19




@SsrA0ss  [saLtae] FHFIDILEIE (1)

« WITHOUT OVERLAPS
s I ZEF—HIR. 22—V F—FIRNICZTHTERTES

(BHiR#) THEAH T S btree gist kiR ZTEA)
dbl=# CREATE EXTENSION htree_gist:

( Meluid € range HMFELGHTEL] FHOETF—%FD. A7 a—IIL7— I >EER)
dbl=# CREATE TABLE t schedule (uld int, range tsrange, description text,
PRIMARY KEY (uid, range WITHCUT COVERLAPS));

(Ll & 64 PR > E - 1-E EH)
dbl=# CREATE TABLE t scheduleZ
(uid int NOT NULL, range tsrange NOT NULL, description text,

EXCLUDE USING gist (uid WITH =, range WITH &&)):

Copyright 2025 © SRA OSS K.K. All rights reserved
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@srA0SS  [saLikse]l FIFID LR (2)

« CHECK [y &4} B8+ —Hl

%91~ ENFORCED / NOT ENFORCED

_ [ZH$94

_ #ll§9%
NOT VALID CYERLTEIIZ

« NOT NULL # &35
e [ALTER TABLE ..

ALTER CONSTRAINT ..
NO INHERIT] T

LV ST L)

* NOT NU
* NOT NU

« NOT ENFORCED #4l|#9h\%

ELND ERICENE

dbl=# CREATE TABLE t436p (id int PRIMARY KEY, v text NOT NULL);
dbl=# ‘\d+ td3ép

Table "public.td43&p”

Column | Type | Collation | Nullable | Default | Storage | Compression
Stats target | Description
———————— R s E e S
e tomm -
id | integer | | not null | | plain
I
v | text | not null | | extended |
I
Indexes:

"t43ep pkey" PRIMARY EKEY, btree (id)
Not-null constraints:

"t436p id not null" NOT NULL "id"
NOT NULL "v"

"t436p v _not null™

Rccess method: heap




@SRAOSS  [SaLtkte]l D—A TV ORD T I74 )L MERR

« ALTER DEFAULT PRIVILEGES X MW5— 74
e AT HONT—TILE)ZEI=EZ=DT7 IR

T IMIH G
ERDTIAILEEIEE

<<

ALTER DEFAULT PRIVILEGES FOR USER foo J_—L—ﬂ“— foo N7 —IF T2z s I\%\

T7H#INETEDT—VFT2T b

GRANT SELECT ON LARGE OBJECTS TO bar; | | 2% <&,
DSRIERZ 1 —Y bar ITH 5

y
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@SRAOSS [:ERAtEML] pg upgradetlE (1)

e A —/\N—3 Ty TDE=HOY—)LaATR

e pg_ upgrade DHEREIE NN

« TS THETEHRDIEBIT(FYT I L—FED ANALYZE MAE(Z)

¢ T—AR—REOFYVNEBIZDLNTHAFIE
--jobs A 7> 3 U EEICZ K Bpg_upgrade EITERIE(S)
300
204
200
133

100
1007 — & R— X
1007 —7IIL R _R— X 0
TT X b LIBE —-jobs 4 —jobs7s L
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@SRAOSS [EEMME L] pg upgradetl=E (2)

e pg_upgrade DHEREIE NN

« —swapZA 73> MIEN
Z 721U A pg_upgrade E1THRFRE(S)
swap / copy / link / clone

« FN—T3avIC 1200
F—ILIFAIE i
. — 1000
RAET 53R E
800 782

« TALIR) K% 500
=LEBEZALH-OEIRE. o
ZT—JILDEESHERR 289

207 217 223
200
7 7 5 7 47
0

100 tables 10000 tables 30000 tables
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@SRA0SS [EAMmLE] SCRAMEEEE/NA R )L—

e postgres fdw. dblink D FTF=75ZEZE A =
o« O—AJLAI PostgreSQL ~ DL TE o= scram—sha—-256 FREFRZE .

ZNDFEF')E—HMEI| PostgreSQL ~MD i TfE A
e USER MAPPING [Z/NRTJ—KXFHE#HTFLELTT O

« FOREIGN SERVER MD#A 7 3> use_scram passthrough 'true’

o« T—AR—REH{ETHESI>IA—HY(ZD

ANER

pg_authid T—7 )LD rolpassword SN {EZXO—AHILEYE—FTE—IZT S

dbl=%# ALTEE ROLE foo PASSWORD 'SCRAM-
SHA-25654096 :MYXEIm4NWwh4 Q451 PEun]jg=

=SPlsz¥KEsLJzUzm4 1Z2pl)sshSeKT73Q0twiFQEU4RY

U+oHk=:RugLICsNXeLooVi2Y]4w9gSzVU1lhOwSHWm2 fAJTEcELio=";

Copyright 2025 © SRA OSS
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@SRA0SS [ERMMLE) TV FHHRENGEHRDF T V) ANT

e pg dump CTT 7AILNTTSUF#HEHERLESEND

« TSV MEHRHRIZITDORA T ) ANT A A EE
o [——statistics—only | 773>
It I :

o« TSUEFERET-LY SQL 2FE1TF BHIIZ. BWVEhEXERT—TILEEIZDULVT,
BRITSVFHETEREIVANT TS

Copyright 2025 © SRA 0SS K.K. All rights reserved 26



@SRA0SS [E@itmt] EXPLAIND LR

« BUFFERSA 7L a> N T24ILNEN
« ANALYZEA T L arMiEESNTWNSIES

R— HE e dbl=# explain analyze SELECT * FROM t452 WHERE id IN (100, 1000, 10000):
s AVTVIRS 5
’f/ V) X zZ AR [H|% QUERY PLAN

Index Scan using t452 pkey on t452 (cost=0.29..16.93 rows=3 width=9)

o enable_* — O'FF %Eﬂﬁ( (actual time=0.034..0.053 rows=3.00 loops=1)
. rDisabIed: trueJ j:cdizz Ezzr;i:k;id : ANY ('{100,1000,10000}"::1nteger([]))
* 'TiE;E(j::lZI\ﬂEi%ﬁf:ﬁ Buffers: shared hit=9%
*&%éh'tll\f: Planning Time: 0.118 ms

Execution Time: 0.074 ms

TovFELTH
OX MIDE THIETT B
HI T L -» 7z
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@SRAOSS [E,

tmE] SREEL T r— a3 ERmE

DO HhEf

° :/7|)7|\%/- H# 2025-07-03 09:51:42.077 JsT [1537] ERRCR:

%H{t "public.t455": conflict=insert exists
- 2025-07-03 09:51:42.077 J8T [1537] DETRIL:

conflict detected on relation

<« 71) %7 FER]

° 1%,_”:%%37:;(‘\ Key (id)=(101); existing local tuple

Fey already exists in unigque
index "t455 pkey", modified locally in transaction 111972803 at 2025-07-03
09:50:52.060684+09. — Bod SITOERF Z % 2 3 0 BB E S TS

(101, X); remote tuple (101, ¥).

=B A H 2025-07-03 09:51:42.077 JST [1537] CONTEXT: processing remote data for
1560 LOGHERE T I -
replication origin "pg 3877%" during message type "INSERT" for replication
¢ delete_m|SS|ng target relation "public.td433" in transaction 111972799, finished at
e update_missing 42/DS018ERD & AT H WBERL 7—TJI. bFUY U3 ID. LeN EIRG
' e ' 2025-07-032 09:51:42.077 JST [1462] LOG: background worker "logical
» delete_origin_differs
replication apply worker™ (PID 1527) exited with exit code 1
°

update_origin_differs

— CNHLDE;EIZIL track_ commit_timestamp = on

Copyright 2025 © SRA OSS K.K. All rights reserved
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@SRAOSS [EBRMmLE] FIBE=22T DYLEE

* pg_stat_* tables T VACUUM, ANALYZE #3RT ZF5H

e O% & pg stat_progress_* [ZVACUUM, ANALYZE {AK 1k B[]
* track_cost_delay timing = on THXI{t

- JOERED I/OE. WALEDH#iEt
 pg stat_get backend_io(pid) B2k
* pg_stat_get backend_wal(pid) BE%X
 pg stat reset_backend_stats(pid) B2k (1) tzv~FH)

e pg stat io EA—MIEB LT

 pg stat_ wal HV5 wal write, wal sync. wal write time. wal_sync_time H\#% &5
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@srross FERHMEER (1)

c ALY —ERTEOENEERE
«c ZDOMNEETT:
() timezone_abbreviationsE%5E (& timezonesets/ DRI BB TI7AIL)
@ IANAB R T —3~X—X (timezone/ L TDI77M4IL CEE

o JH= 4~ Al \ > \F- ZDT=&HIZ, ERLL T
PERIEEMERIZOVLT O EFEHI T el = e

— ZNDDIE TQ IANABRH T —3N—X | AMEE | T7 7 A7%E=E

dbl=# SELECT '1000-01-01"'::timestamptz::text::timestamptz;
ERRCR: invalid input syntax for type timestamp with time zone: "Wed Jan 01

go:00:00 1000 LMT™

Copyright 2025 © SRA OSS K.K. All rights reserved




@srross JEFHAZEE & (2)

o« IN—T4ar /AR T—TILIZXT S VACUUM / ANALYZE
« ONLYA T 32EM

¥R,/ 3w F | VACUUM ANALYZE

Ay ) —D PG17: PG17:
HF—7I F 7 — 7 IV IF AL R A% F 7 — 7 IV IF AL R AL
PG18: PG18:
FF— I NIBEH SR, FT— 7L H BT R,
ONLY#EE TF T — 7 /LA ULEEXT SR A ONLY$EE TF 7T — 7 ILALEBHF R A
/IN—T 433> PGIT: PG17:
F—7)L FF—T (—=F 4 3v) M FF—7II (=R=F 4> 3v) Hbd
SLIEXT R SLEB TR
PG18: PG18:
ONLYZIEET D EMAH LA L ONLYZIEE T NIX. T — 7LD Hh %A
(ONLY#8EE L R ofekBY ) HEIRICTE S
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@srross JEFHAZE B & (3)

« COPY ) EOFR—hH—DEMEZLE
s CSVIERX D I77AIL D oEEOIE S ¥ [XBFEXFF K

(STDIN WoEO B EIZIE EOFv—hA—fkivan )

e ITRIZEC Y [TEEXFF)IKLY

e UNLOGGED/N\—T a2 a>T—2 I)LE L

e md5/NRAJ—K M IEHELE(Z
 RULEFEFRDFEEFK 1E

« SMERF—HIl K TIRR E Fm R AR

aIE

FOE.
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@ SRA0SS

FEH
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@SRAOSS FE &8

« SF)1)—RXFTED PostgreSQL 18 MDHF1E:

s WRMWGFIBETEL-=Z—XITHIGLIZTU NV R
« VTR H—EXTHIRME — FEREHEA 1/0
o« KIE/N—TaarT—TILHFH — 2T—TI)LiEaERE
s PR THO=——X — UUIDv] . A AL T)r—S a0 ERE
o A—H R A TOHIBELLREDBEE
« TIUFTHE. RXVTRFZYY =X T OO TIAILRER., ENZH

o SQLAZZEXT it D HEHT
o (RAEAERKTI. HIHDIEIR. L
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