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CREATE PUBLICATION mypublication
FOR TABLE users, departments;
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CREATE PUBLICATION alltables FOR ALL TABLES;;

* BMETINLIEENBDIETE

CREATE PUBLICATION insert only FOR TABLE mydata
WITH (publish = 'insert');
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CREATE SUBSCRIPTION mysub
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Partition and conquer large data with PostgreSQL 10
Declarative partitioning comes to PostgreSQL

Amit Langote Ashutosh Bapata
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CREATE TABLE measurement (

logdate date not null,
peaktemp int,
unitsales int

_ ) PARTITION BY RANGE (logdate);
e +7—T)l

BHENERZ/N—T 12 avAFELTVLTEWF AL
CREATE TABLE measurement y2016m07
PARTITION OF measurement (

unitsales DEFAULT 0
) FOR VALUES FROM ('2016-07-01') TO ('2016-08-01");

Jmer
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CREATE TABLE cities (
city id bigserial not null,
name text not null,
population bigint
) PARTITION BY LIST (left(lower(name), 1));
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CREATE TABLE cities ab

PARTITION OF cities (

CONSTRAINT city id nonzero CHECK (city id != 0)
) FOR VALUES IN ('a', 'b');
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ALTER TABLE cities
ATTACH PARTITION cities ab FOR VALUES IN ('a', 'b')

o N—F4avDHIk (DETACH)

ALTER TABLE measurement
DETACH PARTITION measurement y2015ml2;
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PGCon2017
Towards Built-in Sharding in Community PostgreSQL

Amit Langote, Etsuro Fujita, Kyotaro Horiguchi, Masahiko Sawada
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PGCon2017
Parallel Query v2
The herd of elephants we unleashed claims new territory
Rafia Sabih, Robert Haas
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PostgreSQL 9.6 ZTD/\Z L)LY I

e Scan

- Sequential scan Gather

Workers Planned: 4
[ )
JOIN Workers Launched: 4
-> Parallel Seq Scan

- Nested Loop Join
- Hash Join

L \
ﬁ%’] Finalize HashAggregate
-> Gather
Workers Planned: 4
-> Partial HashAggregate
-> Parallel Seq Scan
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e Scan o
Finalize Aggregate
- Sequential scan -> Gather
Workers Planned: 4
- btree Index scan -> Partial Aggregate

-> Parallel Index Scan

- Index only scan

- Bitmap Heap Scan
e Bitmap Index Scan (£&7
e Join

- Nested Loop join

- Hash join 9.6 TlEARTIRIZ>7=7T)
- Merge join :'c')/\°3|/)l/71')0) 9=
SbndLoI
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« Parallel btree Index Scan, Parallel Merge Join &F8MEA L L

Finalize GroupAggregate
-> Gather Merge
Workers Planned: 4
-> Partial GroupAggregate
-> Sort
-> Parallel Seqg Scan on tenkl
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BEohsdLoIc

Copyright © 2017 SRA OSS, Inc. Japan All rights reserved. 37




NSULILYT)DELRBNE

o Parallel Hash Join D& B

- [E
s T—HRARDITZFRITLTUELTWS
¢ LHOL.ZENENDT—ADAKRDEITZUIE]
- CPUEXE) DEER

— Parallel Shared Hash
¢ 1DDN\YYARE=EHTOTATHEE-

\HY
nat

ot

Copyright © 2017 SRA OSS, Inc. Japan All rights reserved. 38



@ SRA0SS,INC.

T DD FTHEEE 5l R

Copyright © 2017 SRA OSS, Inc. Japan All rights reserved. 39



@ SRA0SS,INC.
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« SCRAM:E:
- mds KYU—FEBtFa7R/N\NAT—REEEAE
e Hash index

- WAL QAT HATDEDICo7
o KimHY, LTV —3 a8
- MEEECRE, U1 XN
FDW THIERH —/NICE#% push down
- AR RY . ABBH — /I TEMNETREITTHSITZEIST 5
Transition Table (B#%X)

- AFTER TRIGGER ORIV IVICEEAZIT/-E£TDITIICT I
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« TIVFICLBBGITHRDOHE
- SETRINTLONS LATEDHHH BRI THZIE LT

- LA L ASAMEICEICHERBAO®H 2B EICIE, HEZR > TEWETEIC
RYNBRoT
CREATE TABLE t (a INT, b INT);
INSERT INTO t

SELECT i % 100, i % 100 FROM generate series(1l, 10000) s(i);
ANALYZE t;

X

EXPLAIN (ANALYZE, TIMING OFF) SELECT * FROM t WHERE a = 1 AND b
QUERY PLAN

I
=
e

Seq Scan on t (cost=0.00..195.00 rows=1 width=8) (actual rows=100 loops=1)
Filter: ((a = 1) AND (b = 1))
Rows Removed by Filter: 9900
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« ANALYZE TEHASLICEATIHMETBHRZENGEAIREICA> 7

- WS LEOHERBRE (BAHEREML)
- A LDMAEDLE RN SERIEDEL

o FARZHAZALIXTHLAEREET (extended statistics) | Z{EK T2 EXICIETE
- LUFIL. B#E/E M (dependencies) DfEETIE R A NS 3 54

CREATE STATISTICS stts (dependencies) ON a, b FROM t;
ANALYZE t;
EXPLAIN (ANALYZE, TIMING OFF) SELECT * FROM t WHERE a = 1 AND b = 1;
QUERY PLAN
Seq Scan on t (cost=0.00..195.00 rows=100 width=8) (actual rows=100 loops=1)
Filter: ((a = 1) AND (b = 1))
Rows Removed by Filter: 9900
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X HLETEERMIRETHY PostgreSQL 10 DEFTHEEETIEIHYEHA
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« UPDATE E17F D4 EEREIRE
« ARII2A=T4TiEmmF
- T IIEIRIS ARV Ty AR =N A B H
A 2EYVIEEINTWDS
* |ndirect indexes
- ZDOFT—TILD primary key DEEIRTAVTVIR
 WARM (Write Amplification Reduction Method)
- kDA (HOT: Heap Only Tuple) MEX RAR

T

- Pluggable storage
e BEEBMVCCLANIE  FRABRAMN —V%FEZBLIICTBHLLH

Copyright © 2017 SRA OSS, Inc. Japan All rights reserved. 44



@ SRA0SS,INC. \
\ —
HEHYIC
* PostgreSQL 10
- AvAlLT) =3y
« FRFRBIBLAENY
« IS DER ISALEVWTHREMIRENS
- N—F4q3az=vy

s BXHOTITHEENEIIL /- FEIFTIEAL
« ERXT—HAMIEBOEBDIDELTREDIEES EE

- NSy TYeh=E
o ZOHH ., AL TEBEIENEAEAILE

o ILRBEAICHAIT RS MR

Copyright © 2017 SRA OSS, Inc. Japan All rights reserved. 45



@ SRA0SS,INC.

» PostgreSQL 10 beta 1 Documentation
- https://www.postgresql.org/docs/10/static/index.html
« PGCon 2017
- http://www.pgcon.org/2017/
» Commitfest
- https://commitfest.postgresql.org/
 PostgreSQL 10 "> T3B! (AZ@EERIA)
- https://www.slideshare.net/toshiharadal/jpug-studypostgre-sql10pub
« BEADEDE 7 (RHHERIA)

- http://h50146.www5.hpe.com/products/software/oe/linux/mainstream/support/lcc/pdf/PostgreSQL 10 New_ Feat
ures_ja_ 20170522-1.pdf

* Robert Haas blog

- http://rhaas.blogspot.jp/
* 2ndQuadrant blog

- https://blog.2ndquadrant.com
« PostgreSQL #1i71E#R (SRA OSS, Inc. HA&Z#t)
- https://www.sraoss.co.jp/technology/postgresql/
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