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RI/\—>3 2 (PG13)Hh 5 DETRDERR

- 27BEIDIEENSHDFEFRT (L)) —RXDFTIEZD)
« password_encryption®7 7 A )L bhmd5h 5Sscram-sha-256 (CEE
e vacuum_cleanup_index_scale_factor/H\BELLE

« contrib/pg_standby/‘\BELE
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Btree: Bottom-up Index Deletion

A 27w ORI T)LDHIBRIIIEREIER
DELETEY2UPDATE : 7&(CHE U7RUY
CTDEDSELECTE : HIBRNY — I Z 317D
Btreef > WO RXD /) — RHEMRICIRDIEEE | BIBRNY —OBHDA TV IR
ST ZHIFRT D

[HIBR <Y — 0 %Z4113] + [HIBFT D] OD2RAFTYVINERDITA =T THE

Bottom-up Index DeletionTld. 2DDRAFT Y T ZR—JEAT—HECITD T ET.

B CA > TV IRIT)ILZEIBRT D

J—RODENZHS =1 >FT WV IRXNKRELIRSIRN INDEX

BEDA > 7w IS5 T)LEIER + Bottom-up Deletion +

BEHIPRD3IDDHEET ) — R &zt T35
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Bottom-up Index Deletion

e [ENZTEINTULVRWIINDA > TV IR TDOHFER

TABLE

INDEX 1 INDEX 2

100 (1, 10) ‘A’ (1, 10)

(1,10) 100 ‘A’
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Bottom-up Index Deletion

ENEZEINTUVRWIIADA > T I X TDHOHBR)
1>V ORI BT DHEEEF. FTULWA2FTVIOXSITILEENNT D

TABLE
(1,10) DELETED

100 (1, 10) ‘A’ (1, 10)

(1,11) 100 | ‘Z
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Bottom-up Index Deletion

o [ENEZEINTULVRULIIADA > TV IXTDOHERN
o ATV IORNEEFFITIIFEIE. FTLWLWA TV ORI T)ILEEBINT S
- INDEX 10BIEZEEENTULVRWLWHAFTUWSY D) LA E

NB5DA TV IRXFTIVEELS (AUR—2A) (CFETD
TABLE

(1,10) DELETED

100 (1, 10) ‘A’ (1, 10)

(1,11) 100 | ‘Z

100 (1, 11)

Z’ (1, 11)
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Bottom-up Index Deletion

o [ENEZEINTULVRULIIADA > TV IXTDOHERN
o ATV IORNEEFFITIIFEIE. FTLWLWA TV ORI T)ILEEBINT S
- INDEX 10BIEZEEENTULVRWLWHAFTUWSY D) LA E

NB5DA TV IRXFTIVEELS (AUR—2A) (CFETD
TABLE

(1,10) DELETED

100 | (1, 10) DELETED
(1,11) | 100 | ‘Z

100 (1, 11)

Z’ (1, 11)
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Bottom-up Index Deletion

ENEBE SN TUVRWIIADA > 5TV I X TDHER

A>TV ORI EERITDEEE. FTLWA 2TV IREIT)ILEEBINTD

INDEX 1DE(FZEE N TULVRWLWDIFTLWS T )L E
TNEDA>TYVIRITIVGELS (AUR—ZH) ([CIFET D

TABLE
INDEX 1 INDEX 2
100 | (1, 10) (1,10) DELETED
100 (1, 11) (1,11) 100 | ‘Z’

Z’ (1, 11)
1
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Bottom-up Index Deletion

ENEZEINTUVRWIIADA > T I X TDHOHBR)
1>V ORI BT DHEEEF. FTULWA2FTVIOXSITILEENNT D
INDEX 1DE(FZENTULVRWLWDETUWSY T )L E

NB5DA TV IRXFTIVEELS (AUR—2A) (CFETD
TABLE

(1,10) DELETED

1,11) 100 | ‘Z’
100 (1, 11) ( )

Z’ (1, 11)
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Bottom-up Index Deletion

ENEZEINTUVRWIIADA > T I X TDHOHBR)
1>V ORI BT DHEEEF. FTULWA2FTVIOXSITILEENNT D
INDEX 1DE(FZENTULVRWLWDETUWSY T )L E

NB5DA TV IRXFTIVEELS (AUR—2A) (CFETD
TABLE

(1, 11) ’

(1,11) 100 | ‘Z

Z’ (1, 11)
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Bottom-up Index Deletion

ADDHNEFFDOT—TILICT —HZHEA
A>TV IR(EETDHICHE

15(index 3)DAHFT —FE#FHZ30HTXHEDIR L. D1 > 7w I XDAEXRILIRST
xR

F—JILIFHIAGE

1.6

1.4
1.2
0.
0. . .
BEFRIDA > TV IITAX

0. index 1: 2.2GB
0. index 2: 712MB

0 index 3: 745MB

index 1 index 2 index 3 index 4

index 4: 704kB
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TOASTODEHMEHFNICLZA4DMEEFIHE

- TOAST (The Oversized-Attribute Storage Technique)
o« ATINBAZINKENGE., —BBDHIZTOAST—J)LICIENT D

- EHMEFSEN Ppglz. 1ZADMSIERDB KD (IR TE

. 124738 N2 (C(E--with-1z4=Z38TE I DNENH D

- [EfESEIAE (CIETE O] EE

- T A) bDOE#METSEE. default_toast compression CIEERIRE (T
JA)L ~MEpglz)




TOASTODEHMEHFNICLZA4DMEEFIHE
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TOASTODEHMEHFNICLZA4DMEEFIHE
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pg_stat_progress_copyt 1—miENN

# L < COPYIX > ROEHIRRELR— N3 E 1 —HiBl
WED/R— bROESF L/R—hE1—
pg_stat_progress_analyze
pg_stat_progress_create_index (REINDEX®E)
pg_stat_progress_vacuum
pg_stat_progress_cluster
pg_stat_progress_basebackup
pg_stat_progress_copy
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pg_stat_progress_copyt 1—miENN

« 1Y > RIITTERR
« pg_dump/pg_restoreEREPTIEICOPYONY > R&EED TLWDDT, ENEDEW
BRI D ENAIEE
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=# SELECT * FROM pg stat progress copy;

[ RECORD 1 J----4--mmmmmm--

pid

datid

datname

relid

command

type

bytes processed
bytes total
tuples processed
tuples _excluded

30977
testdb
30978
COPY FROM
PIPE
615087771
%)

13404

%)



Logical Streaming Replicationh%iEl

(PG13Z%ET) b0 3>nd=y MFIC S YOS 3> 2ED
BEZHIRT54)C (FiR) (X3
- NSO I3 ZOEPRTE. BI RIS /NUSXETRE(CIRD T
- CREATE SUBSCRIPTIONOY> RTTstreaming = onZiExE




Logical Streaming Replicationh%i&hl (2)

Loqgaical Replication

Publisher Subscriber

= =

BEGIN

COMMI w

Receive
&

Apply

v
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Logaical Streaming Replication
Publisher Subscriber

S

BEGIN
\_J\> — Receive
commiTll_
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Apply




Logical Streaming Replicationh%i&hl (3)

. logical _decoding _work mem Tl a] gE

- NSO 3 mBRIBITAZITEIENDSIRL (EFRTCOMMIT
Lz18)
- JDDUwa v (ER) TEEATDISESRECER
- [E]HA l/7°'J'7—> >R DIEECHEBY
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pg_stat_wal, pg_stat_replication_slots

* pg_stat walEax1—

* FT—AR-ABERDWALICEET DHfctIERZ R~

* track wal_io_timing = onTCTWAL®DI/OFfE(wal_write/sync_time)H51HE!

* pg_stat_replication_slotstZ 1 —

« LIJUF—23>X0v haESHE GRIELTUT—23>,

* Jogical_decoding_work_mema3HZEE (Z{EF!]

=# SELECT * FROM pg stat wal;
-[ RECORD 1 ]J----4------cmmmmmmmmmccmcccmeceea oo

wal_records | 1784593
wal fpi | 8307
wal_bytes | 499802699
wal buffers full | 34573
wal write | 118416
wal_sync | o
wal write time | 8568.164
wal _sync_time | o

|

stats_reset 2021-07-12 23:53:34.753769+09
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WIBEST 11—+ > ) (CBEY BB RER R

=# SELECT * FROM pg_stat_replication_slots
-[ RECORD 1 J#----------

slot_name testslot
spill_txns 1

spill count 2

spill bytes 132000000

stream_count (%]
stream_bytes 0
total_txns 43940
total_bytes 160693197

|
|
|
|
stream_txns | ©
|
|
|
|
|

stats_reset



ALTER TABLE - DETACH [CONCURRENTLY |FINALIZE]

. CONCURRENTLYAT> 3> zZft3d2&T JI\—F0>3>7—J)L
MEDS L (DETACH) ADML (SELECT/RE) &ira Uiy
CNETIEFHHMEOY DUZHS U COVZOTREEITHRODMLEGERG L T
LT

.« I\=F«423a3>5F7—TILOED{IFT (ATTACH PARTITION) £DML&
gRa U1V (T IAI N —F 023 >%FR<)
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ALTER TABLE - DETACH [CONCURRENTLY |FINALIZE]

- IEHRTCTHFv o)Lz a. "DETACH PENDING” EWVDARRRICTRD

. ‘Yd+' XAV > BYopg_inherits.inhdetachpendingz= R 23 C & THESR
TED
- FINALIZETDETACHZ=R =33

=# ¥d+ p
Partitioned table "public.p"
Column | Type | Collation | Nullable | Default | Storage | Compression | Stats target | Description
———————— T . ST T e T S L E T
a | integer | | | | plain | | |

Partition key: LIST (a)
Partitions: cl1 FOR VALUES IN (1),

c2 FOR VALUES IN (2),

c3 FOR VALUES IN (3) (DETACH PENDING)
=# ALTER TABLE p DETACH PARTITION c3 FINALIZE;
ALTER TABLE
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Vacuumai=E

14 >57 v ZAVacuumdDAFwv T

. A>FwVacuumlEzto BB DUIED—D

o dAZNFT—TILEARD2%LURNDER LU TWLWDIES. 1>FT v AXAVacuumzXFw T
ERS

« FTIAILNTERD
- INDEX_ CLEANUP = ONTHHINIC1 >FT v XVacuumZz 9 D & En]EE

S—TILADT= 12TV IRD >—JILD F— 7)1/03 et IBERDEFT
ZRBDIT3 T=1E x NE I =4 DG RE

»@@@m@
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Vacuumai=E

14 >57 v ZAVacuumdDAFwv T

. A>FwVacuumlEzto BB DUIED—D

o dAZNFT—TILEARD2%LURNDER LU TWLWDIES. 1>FT v AXAVacuumzXFw T
95

« FTIAILNTERD
- INDEX_ CLEANUP = ONTHHINIC1 >FT v XVacuumZz 9 D & En]EE

Jd=EHIRVERICER U TVWBIIESRERFY D
A

[

|
4 / / / /
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VacuumdiZ (2)

FailsafeE— RDEA

.« XIDARIDBH#NIED TLDIHE. XIDDEFENIE (FREEZE) LUSOMIEAR ZFw
. &5(C. autovacuuMBEIEGEESZN(CT D
o XIDODERAEIEZ R 5T (C
- vacuum_failsafe_age. vacuum_multixact_failsafe age TTHlfHE]6E
o FTIAIMILIEE

Failsafe modeTEXAFv > Failsafe modeTIEAFwvD

A A
[ | [ |

| m | /

E
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7 — I TRIG (CBE T S HikaE

amcheckE®>1—J)L&pg_amcheckdVY > R

contrib/amcheck®= 1 —J)Lhheap (—T)L) (CHEXHIE
>— ) LODWIEIRANN B] e
ZNFEFTIFBtree1 > 7w I RDHIHHIE L TULVZ
- pg_amcheck~> RHNENN
amcheckE®> 1 =LK DEFICHEZX DL D(CIRD
F—=JILZPRAF—IZTIqILIIT
--jobsAT = 3 > Till:5I4LIE
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7 — I TRIG (CBE T S HikaE

pg_surgery€>1—J)l

e contrib/pg_surgery®> 1 —J)LHYEN
« FT)DAGFT—HIZBEIRREET DY)l
Surgery : iy
c BIEUET—JILEFICERD
IR L CTUL\D EmIESY > T 9 SENRVLEIEEER D D
- UNIQUEHIXY, 98B+ —HIivEZMR L CYT )L ZiRET DD THEDHBHEITEEN
wE (NEMESEZIEREL CODIEMTRMTOANS)
« heap force kill(‘tbl’::regclass, ’ (10, 60)°::tid)
« heap_force freeze(‘tbl’::regclass, ’(10, 60)’::tid)
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SQLZfEDJZRE - T O — v REDSQLIRE (C X

. CNETIISQLEERDOAIK(E. AS $$ -+ $$ TRATIAARZEEIR L TULV/E

CREATE FUNCTION bmi( CREATE FUNCTION bmi(
wight kg int, wight kg int,
height m float) height m float)
RETURNS float AS RETURNS float
$$ LANGUAGE SQL
SELECT wight kg / (height m"2); RETURN wight kg / (height m"2);
$$

LANGUAGE SQL;
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SQLZfEDJZRE - T O — v REDSQLIRE (C X

. 1BE D DSQLEAZAMAEBEGIN ATOMICZED ZET. AS $% -+ $$(&
MmETRLSTEDTZ

CREATE PROCEDURE insert _data(val int) AS CREATE PEOCEDURE insert data(val
$$ int)
BEGIN BEGIN ATOMIC
INSERT INTO tbl a values (val); INSERT INTO tbl a values (val);
INSERT INTO tbl b values (val); INSERT INTO tbl b values (val);
END; END;
$$ LANGUAGE SQL;

LANGUAGE SQL;

2021 Copyright © EnterpriseDB Corporation All Rights Reserved



SQLZ{EDTZEIE - 7' OS> —2 v FEMNSQLIREE (XTI Es

SQUIRZE (CXT I
DBMS#ATHE (C{EF
- BEEERKFIC/(—XEND
- B EZDRTHRITDIAT > T U MMIRFREFZRMESND

CREATE PEOCEDURE insert data(val int)
BEGIN ATOMIC
INSERT INTO tbl a values (val);
INSERT INTO tbl b values (val);
END;
LANGUAGE SQL;
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SEARCH# &CYCLEf

- HBIFSQL (WITH RECURSIVE) (CSEARCHA &CYCLEAAMENN
. SQLIEZE
- SEARCHA) : JRBILIRR. lRBILIRRZIEE
- KRIBIEDIRZR (C{EF]
- CYCLEA : 1BIRZ IR
. DS IEEDERZR (CEF




SEARCH#

SEARCHAI TR BEERERE., REBRERR

=# SELECT * FROM tree; id parent

e
© | (null)
1 5
2 1
3 1
4 5
5 2
6 4
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SEARCH4E
REEEER (HEROFHE)

WITH RECURSIVE search_tree (id, parent, lv, path) as (
SELECT t.id, t.parent, 1, array[t.id]
FROM tree t
WHERE parent is null

UNION ALL

SELECT t.id, t.parent, 1lv + 1, path || t.id
FROM tree t, search tree st
WHERE t.parent = st.id

)
SELECT * FROM search_tree ORDER BY path;
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SEARCH4E
REEEER (HEROFHE)

WITH RECURSIVE h_t (id t, 1 th) HAlc =]
search_tree (id, parent, lv, pa as ———
SELECT t.id, t.parent, 1, array[t.id] "j_giﬂj_a_é
FROM tree t nBﬁ

WHERE parent is null

UNION ALL

SELECT t.id, t.parent, 1lv + 1, path || t.id
FROM tree t, search tree st
WHERE t.parent = st.id

)
SELECT * FROM search_tree ORDER BY path;
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SEARCH4E
REEEER (HEROFHE)

WITH RECURSIVE search_tree (id, parent, lv, path) as (
SELECT t.id, t.parent, 1, array[t.id]
FROM tree t
WHERE parent is null

)
UNION ALL _
HIFI(C
SELECT t.id, t.parent, lv + 1, path || t.id I (EINDED
FROM tree t, search tree st
WHERE t.parent = st.id J

)
SELECT * FROM search_tree ORDER BY path;
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SEARCH4E
REEEER (HEROFHE)

WITH RECURSIVE search_tree (id, parent, lv, path) as (
SELECT t.id, t.parent, 1, array[t.id]
FROM tree t
WHERE parent is null

UNION ALL
id | parent | lv path
SELECT t.id, t.parent, 1lv + 1, path || t.id e e oo
ot tre b, searc. et : s
) ' ' 1 0 2 | {0,1}
SELECT * FROM search_tree ORDER BY path; 2 1 31 {e,1,2}
5 2 4 | {0,1,2,5}
3 1 3 | {0,1,3}
4 0 2 | {0,4}
6 4 3 | {0,4,6}
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SEARCH4E
EEGER (HERDSE)

WITH RECURSIVE search_tree (id, parent, lv, path) as (
SELECT t.id, t.parent, 1, array[t.id]
FROM tree t
WHERE parent is null

UNION ALL
id | parent | lv path
SELECT t.id, t.parent, 1lv + 1, path || t.id e e e
o et serch e s e o | @)
) 1 0 1| {9,1}
SELECT * FROM search_tree ORDER BY 1lv; 4 0 1 10,4}
B 2 1 2 | {0,1,2}
3 1 2 | {90,1,3}
6 4 2 | {9,4,6}
5 2 3 | {9,1,2,5}
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SEARCHA
FE@EER (SEARCHE)

WITH RECURSIVE search_tree (id, parent, lv, path) as (
SELECT t.id, t.parent, 1, array[t.id]
FROM tree t
WHERE parent is null

UNION ALL
SELECT t.id, t.parent, 1lv + 1, path || t.id id | parent | 1v | path | ordercol
FROM tree t, search tree st e e e e e e
WHERE t.parent = st.id o | | 1] {e} | {()}
) SEARCH DEPTH FIRST BY id SET ordercol ! { 0 { 2 } Eg:i}z} I %535’33}(2)}
SELECT * FROM search_tree ORDER BY ordercol; 5 | > | 4| {0.1.2,5} | {().(1).(2),(5)}
3 | 1] 3| {e,1,3r | {(0),(1),(3)}
4 | 0| 2| {e0,4} | {(8),(4)}
6 | 4 | 31| {e,4,6} | {(0),(4),(6)}
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SEARCH#

VEEEERFR (SEARCHA)

WITH RECURSIVE search_tree (id, parent, lv, path) as (
SELECT t.id, t.parent, 1, array[t.id]
FROM tree t
WHERE parent is null

UNION ALL
SELECT t.id, t.parent, 1lv + 1, path || t.id id | parent | Iv | path | ordercol
FROM tree t, search tree st e e e e P
WHERE t.parent = st.id o | | 1| {e} | (@,0)
) SEARCH BREADTH FIRST BY id SET ordercol . { 0 { 2 } %gii I EH?
SELECT * FROM search_tree ORDER BY ordercol; 2 | 1] 3| {0.1,2} | (2.2)
3 | 1| 3| {e,1,3r | (2,3)
6 | 4| 3| {e,4,6} | (2,6)
5 | 2 | 4] {e,1,2,5} | (3,5)
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CYCLE®S
RO A

WITH RECURSIVE search _graph(id, next, is cycle, path) as (
SELECT g.id, g.next, false, array[g.id]
FROM graph g
WHERE g.id = @

UNION ALL

SELECT g.id, g.next, g.id = ANY(path), path || g.id
FROM graph g, search_graph sg 0
WHERE g.id = sg.next AND NOT is cycle

)
SELECT * FROM search _graph;

2021 Copyright © EnterpriseDB Corporation All Rights Reserved



CYCLE®S
RO A

WITH RECURSIVE search _graph(id, next, is cycle, path) as (
SELECT g.id, g.next, false, array[g.id]
FROM graph g
WHERE g.id = @

UNION ALL
SELECT g.id, g.next, g.id = ANY(path), path || g.id id | next | is_cycle | path
FROM graph g, search_graph sg S Sl Ho-mmm oo Hommmmmmmm- e
WHERE g.id = sg.next AND NOT is cycle e | 1]f | {e}
) 0 I 2 I f I {0}
1 5 | f {0,1}
k .
SELECT * FROM search _graph; > | 3| f | (0.2}
3 | 4 | f | {0,2,3}
4 | 2 | f | {0,2,3,4}
2 | 3|t | {0,2,3,4,2}
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CYCLESQ
CYCLES% {5 T RERHRAT

WITH RECURSIVE search_graph(id, next) as (
SELECT g.id, g.next
FROM graph g
WHERE g.id = ©

UNION ALL
SELECT g.id, g.next id | next | is_cycle | path
FROM graph g, search_graph sg e mee e Fmmmmmm e m o e e mmememao
WHERE g.id = sg.next 0 | 1| f | {(0)}
) CYCLE id SET is_cycle USING path 0 | 2 | f | {(0)}
SELECT * FROM search_graph; 1| 5| f | {(0),(1)}
2 | 3| f | {(0),(2)}
3 | 4 | f | {(8),(2),(3)}
4 | 2 | f | {(8),(2),(3),(4)}
2 | 3 |t | {(8),(2),(3),(4),(2)}
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* PostgreSQL 14 Release Note

*  https://www.postgresql.org/docs/14/release-14.html
* EHEHDEDE [PostgreSQL 14 Beta 1 FitkAErRaIFEER |

*  https://h50146.www5.hpe.com/products/software/oe/linux/mainstream/support/lcc/pdf/PostgreSQL14Betal New_Features
_ja_20210521-1.pdf

* Waiting for PostgreSQL 14

* https://www.depesz.com/taq/pql4/
* Postgres 14 highlight

* https://paquier.xyz/
* PostgreSQL 14 iM>>T<K 3

*  https://qiita.com/nuko yokohama
* Configurable LZ4 TOAST compression

*  https://www.enterprisedb.com/blog/confiqurable-lz4-toast-compression
* Pgl4_sql_standard_function_body

* https://www.slideshare.net/kasaharatt/pgl4sqlstandardfunctionbody
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https://www.postgresql.org/docs/14/release-14.html
https://h50146.www5.hpe.com/products/software/oe/linux/mainstream/support/lcc/pdf/PostgreSQL14Beta1_New_Features_ja_20210521-1.pdf
https://www.depesz.com/tag/pg14/
https://paquier.xyz/
https://qiita.com/nuko_yokohama
https://www.enterprisedb.com/blog/configurable-lz4-toast-compression
https://www.slideshare.net/kasaharatt/pg14sqlstandardfunctionbody
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