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Waiting for PG13 .......

MTIY, Postgres Professional



Posﬁiisseméj Postgres developer/contributor since 1995

When | started using Postgres Conf. 5_a 2017 ¢

* No Slonik

- No UTF-8, even no 8-bit

* No WAL

* No MVCC

* No replication

* No usable non-scalar data types \ 4
* No subselects, no window functions, no CTE OLEG BARTUNOV

* It was Postgres95 Pogzgres
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OOOOOOOOOOOO

Posigres Waiting for PG13

* ToNbLKO donun
* bardoukcoB He boyaet

e 3aKOMMYeHHble donym BepoATHO (99%) BoMAayT B
PG13

* HecoObiBLUMECS Haaexabl :(

* Bo3MoxHble (50%) qonyn 13
https://commitfest.postgresqgl.org/



ol PROFESSIONAL

Pos{gres

Performance

* YckopeHue PL/PGSQL (gaxe ona r/iw)
"Avoid taking a new snapshot for an immutable

simple expression in pl/pgsqgl.”

73b06cf893c9d3bb38c11878a12cc29407e78b6c

Implementation time (ms)
PL/v8 41550
PL/Lua 32220
PL/pgSQL 19808
C/SPI 0406
SQL 7399
SQL (JIT) 5532
C/coreAPI 2873

Committed:

45% improvements:
while 1 < 10000000
loop
|:=1+ 1;
end loop;




Posigres MpeABbluMCneHne immutable functions

7266d0997dd2a0632da38a594c78e25ff21df67e

EXPLAIN (costs off) SELECT subject, ts_rank_cd(fts,q) AS rank FROM pqglist,
to_tsquery(‘english’,'tuple’) g WHERE fts @@ q ORDER BY rank LIMIT 10;

Bcerga ykasbiBanTe KOHUrypawuio !

PG12 PG13
Limit Limit
-> Sort -> Sort
Sort Key: (ts_rank_cd(pglist.fts, q.q)) Sort Key: (ts_rank_cd(pglist.fts, "'tupl™::tsquery))
-> Nested Loop -> Bitmap Heap Scan on pglist
-> Function Scan on ( Recheck Cond: (fts @@ "'tupl™'::tsquery)
-> Bitmap Heap Scan on pglist -> Bitmap Index Scan on pglist_fts_idx
Recheck Cond: (fts @@ q.q) Index Cond: (fts @@ "'tupl™::tsquery)
-> Bitmap Index Scan on pglist_fts_idx || (7 rows)
Index Cond: (fts @@ q.q)
(9 rows)




Pogzaiisseog MNpeasbluncneHe immutable functions

EXPLAIN (costs off) SELECT subject, ts_rank_cd(fts,q) AS rank FROM pqglist,
to_tsquery(‘tuple’) g WHERE fts @@ q ORDER BY rank LIMIT 10;

Ansa non-immutable doyHKUMiA onTuMmM3auna He pabortaer

PG13

PG13

Limit
-> Sort

Sort Key: (ts_rank_cd(pglist.fts, q.q))
-> Nested Loop

(9 rows)

-> Function Scan on (
-> Bitmap Heap Scan on pglist
Recheck Cond: (fts @@ q.9)
-> Bitmap Index Scan on pglist_fts_idx
Index Cond: (fts @@ q.q)

Limit
-> Sort
Sort Key: (ts_rank_cd(pglist.fts, "'tupl™::tsquery))
-> Bitmap Heap Scan on pglist
Recheck Cond: (fts @@ "'tupl™'::tsquery)
-> Bitmap Index Scan on pglist_fts_idx
Index Cond: (fts @@ "'tupl™::tsquery)
(7 rows)




ol PROFESSIONAL

Pos}gres Avoid full index scan for GIN ('w' & 'Istar’)

mm 20 — <AO—=Z2m

4b754d6c16e16¢cc1aladf12ab0f48603069a0efd

Report Index
A

abrasives, 27

acceleration measurement, 58

accelerometers, 5, 10, 25, 28, 30, 36, 58, 59, 61,
73,74

actuators, 4, 37, 46, 49

adaptive Kalman filters, 60, 61

adhesion, 63, 64

adhesive bonding, 15

adsorption, 44

aerodynamics, 29

aerospace instrumentation, 61

aerospace propulsion, 52

aerospace robotics, 68

aluminium, 17

amorphous state, 67

angular velocity measurement, 58

antenna phased arrays, 41, 46, 66

argon, 21

assembling, 22

atomic force microscopy, 13, 27, 35

atomic layer deposition, 15

attitude contral, 60, 61

attitude measurement, 59, 61

automatic test equipment, 71

automatic testing, 24

compensation, 30, 68

compressive strength, 54
compressars, 29

computational fluid dynamics, 23, 29
computer games, 56

concurrent engineering, 14

contact resistance, 47, 66
convertors, 22

coplanar waveguide components, 40
Couette flow, 21

creep, 17

crystallisation, 64

Posting tree

Entry tree

>

\Posting tree

backward wave oscillators, 45

Fast update list

Posting tree




ol PROFESSIONAL

Pos{gres Performance

* YCKOpeHue jsonb oyHKU NI

abb014a63106653f2872a3b1662a79ab80d4dcbb

* YckopeHue [AUTO]JVACUUM, TRUNCATE -
yaaneHue 6ypepos (MAIN, FSM, VM) 3a oanH npoxoa

6d05086c0a79e50d8e916d9536266c7280cd2481)
128MB - 48s - 42s

8GB — 5m 30s - 2m 26sS
24GB — 14m 13s - 5m 35s




ol PROFESSIONAL

Pos{gres Performance

 MacwTtabuposaHue LISTEN/NOTIFY

51004c7172b5c35afac050f4d5849839a06e8d3b
Reduce signal traffic if listeners are spread among many databases.

® PaHblie NOTIFY paccbinanca (éyann) Ha Bce 63keHab!
(BO3MOXXHO pa3HbIX 6a3), KOTopble aHaIM3npoBasIn ero N Bce
KpomMe O4HOro yaansann cooblieHne, 4to npuBoanio K
3Ha4YNTEe/bHbLIM OBepxeaam.

® Tenepb NOTIFY wnetcs Ha 63KeHObl TEKYLLEN 6a3bl N TONMLKO Ha
"npotyxwue" 63keHabl U3 Apyrux 6as.



o) PROFESSIONAL

Posggres Server

 Random UUID generation in core
(gen_random__uuid ()from contrib/pgcrypto)

* Corruption error code
(ERRCODE_DATA CORRUPTED,ERRCODE_INDEX_CORRUPTED)

* KOppEeKTHbIN NOACHET TPaH3aKLU NN
(6e3 parallel workers, backpatched)

* min/max ana pg_lsn
* FTS anga rpeyveckoro A3bika (snowball stemmer), now 23 languages
« CREATE DATABASE .. LOCALE=.. LC_COLLATE=.. LC _CTYPE-=..



Pogzgres Server

* ignore_invalid _pages GUC
* log_min_duration_sample/log_statement_sample rate
(log_min_duration_statement has higher priority)

* CREATE OR REPLACE VIEW — nepenmeHoBaHMe KOJIOHOK

e Parallel vacuum (indexes) - vacuum parallel #workers
* One worker per index
* index size must be > min_parallel_index_scan_size
e #workers <= max_parallel _maintenance workers

https://habr.com/ru/company/postgrespro/blog/486264/


https://habr.com/ru/company/postgrespro/blog/486264/

o) PROFESSIONAL

Pos{gres .datetime in JSONPATH

e jsonb_path_*() - immutable and throw error for non-immutable
comparisons, jsonb_path * tz() - stable and support operarions
iInvolving timezones.

SELECT jsonb_path_query(
'"12:34:00 +01", "12:35:00 +01", "12:36:00 +01", "12:35:00 +02", "12:35:00 -02", "10:35:00", "11:35:00",
"12:35:00", "2017-03-10", "2017-03-10 12:35:00", "2017-03-10 12:35:00 +1'T,

'$[*].datetime() ? (@ == "12:35 +1".datetime("HH24:MI TZH"))";
ERROR: cannot convert value from time to timetz without timezone usage
HINT: Use * tz() function for timezone support.

SELECT jsonb_path_query_tz(

jsonb_path_query tz

"12:35:00+01:00"
(1 row)



o) PROFESSIONAL

Posggres JSONPATH in PG13

.datetime( ) item method (T832) not supported in PG12

SQL/JSON PG 12 PG 13 | Oracle |MySQL SQL

feature 18c 8.0.4 Server
2017

JSON PATH: 15 14/15 15/15 11/15 5/15 2/15

PostgreSQL 13 has complete implementation of JSON Path




o) PROFESSIONAL

Posggres Server

* gcd(), Imc()
* ANALYZE progress report

* ALTER STATISTICS [IF EXISTS] ... SET STATISTICS for
EXTENDED STATISTICS

* DROP DATABASE ... WITH (FORCE)

* [sonb_set_lax() - extra argument: ‘use_json_null',
'raise_exceptions', 'return_target’, 'delete _key'

* ALTER TABLE ... ALTER COLUMN ... DROP EXPRESSION
generated column make not generated



o) PROFESSIONAL

Pos{gres psql etc

 \d pg_toast* - noka3 nHAEKCOB ” poauTenibckoin Tabnuubl (-E)
* ABToaonosniHeHne CREATE TYPE, CREATE OR REPLACE

* Allow invisible PROMPT2 in psql - \set PROMPT2 '%w'
[ local]:6666 postgres@postgres=# SELECT 1,

2,
3;
* Pgbench — partitioned account
--partitions and --partition-method options
* Vacuumdb —parallel (parallel workers to process indexes)

* Add support for —jobs in reindexdb



ol PROFESSIONAL

Posggres MONUTKOPPEKTHOCTb

* YpaneHune master/slave tTepmmHonorun. Tenepb U B TecTax
replication: "slave" - "standby"
partitioning: "master" - "root"
"slave" - "leaf"

* "Virgin" - "pristine"



Pogzgres HecoObiBlMecs Hagexabl :(

* JKM3Hb OKasanacb c/ioXxHee, Hageemca Ha PG14
 He 6byaet Zheap — no-overwrite storage

MVCC implementation:
Oracle, MySQL, SQL Server: old versions are in other place

MVCC in Postgres: all row versions are in table - table
bloat, write amplification

* He 6yaet Zedstore — columnar storage with compression
https://github.com/greenplum-db/postgres/tree/zedstore


https://github.com/greenplum-db/postgres/tree/zedstore

Poggpm?seog To be commited...
9 Server

* SQL/JSON functions — complete implementation of SQL/JSON
standard (JSON_TABLE)

* Incremental Materialized View Maintenance
* Anycompatible (coalesce, greatest etc)

* INSERT .. SET ..

* REINDEX .. [TABLESPACE]
* CREATE OR REPLACE TRIGGER



P o PROFESSIONAL TO be Com m ited EEE
os¢gres NPO CKOPOCTb

* Incremental sort (a,b,c,d)
* GROUP BY optimization
* Remove self join

* Autoprepare

* KNN-Btree

* Btree deduplication



P o PROFESSIONAL TO be commitEdlll
os¢gres NPO CKOPOCTb

* Built-in connection pooler?
* Index Skip Scan ?

* Block-level parallel vacuum (relation)
* YckopeHue drop/truncate table (replica)
* Hash group on disk



I To be commited
9 NMapTnymupoBaHue

e Join ABYX NapTULIMOHMPOBAHHbLIX Tabnuy
e Join napTuuupoBaHHOM U HEe NapTULMPOBaAHHOW Tabnuubl
 Jlormyeckas pensimkaymsa naptTMumMoHMpoBaHHON Tabmubl



Posigres To be commited...
MHTEPECHO

* Row filtering for logical replication

* Generic type subscription

* Global temporary table

* Multi multiple extended statistics

 BRIN multi-range indexes (was bloom filter) ?
* Opclass parameters



P ol PROFESSIONAL TO be Committed
oS(gres Ba)XHble Mesiouu

* Pgbench — pseudo-random permutation
* pgrename_temp()

e Shared-memory stats collector

* Page number in error context of vacuum






