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1. AXE(ZDILVT

1.1 XXEZDHE

ASCETHAER—F DA ENTWD A —7 Y —2Z RDBMS T& % PostgreSQL 9.6
D FERHHEREIC SOV THRGEE L 72 SCE T,
1.2 XX FEDXHRFE

ACET, BEIZH DR PostgreSQL (BT 2 FEk A £ > T\ D= V=T [AlF TRk
LTCWET, A A ML, BEARPRERSEIEMBCTEXLZ EEAEE LTWET,

1.3 AXEDLE

ARCEL PostgreSQL 9.5 & PostgreSQL 9.6 Beta 1 O£/ 2 ftdk L T\ E9, JRHA]
ELTHIABED R TEER DN DERRICOVWTIHE L TWET, NEHEIEOETIZ L 5]
T =~ VA LEFICOWTITFAEDORE L L TWETA, TXTOHREEIC OV THREE
LTWH DT TIEHY FHA,

1.4 AXFEDHI/N—F >

AXEIFFRHIE LTUTFOAR—Y g v RS E L TWET,

1 WABARX—Ta v

Tl Ne= g
T A 2 PostgreSQL 9.5.3 (Lbigekt5)
PostgreSQL 9.6 Beta 1 (2016/5/9 9:04:48 pm)

FRXV—T 4T« VAT A Red Hat Enterprise Linux 7 Update 1 (x86-64)

1.5 EXEFICHT SER] - BEREH L VELF

ALEONFIZTAAR 2—L v b« Ry h— FHEREHOAXRAMTIEH Y A, 72
WADEWVIZ LV A CEMBEICOWTERE B L OB REITELZAVETRA, TE
HEH Y £ L OARCEERSE BEHME (norivoshi.shinoda@hpe.com) F TREHHE <
77X,
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1.6 &FiF

ARLENIZITZ < R SQL XOFETHIB L O COMHANE T E T, FEITHIELLT
DON—)L TR L TV ET,

x 2 FloHRTNL—

it ]

# Linux root =—%#—n 7 a7 k

$ Linux —ffx—%—nD 7o 7k

RF 2—H = ATT 5 FF

postgres=# PostgreSQL & BLE 23F|H 9% psql 717 b

postgres=> PostgreSQL — = — —FIH T2 psql 712> 7 k

backend> AH U RTRYy - EF—ROTrYT R

AR FRCIER 3R & A

<<PL FA&Mg>> FOZL DIEFBRN T EN DB LENTITEBE L TWD Z & 2mRT
<<IZHAEME>> FOZL DIEBRN I EN DB LENTITEB L TWD Z & 2RT

ESCILL FoOL— LTt LTV ET,

& 3 X oRITL—IL

it G
Al 2P —PFHT D47 V=7 N OLRTRE OO I &
[] AU TEOMILTHLZ LR
{A| B} AFTLITIBEZEBRTELZ L 2T
A= g v bR—Th DR
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2. FieemiE

PostgreSQL 9.6 132 < OFHERESCUEN TV E Lz,

21 INTF—VIRDHEE

LIFOES TR T —~ U ANKESNE LT,

AR — R T Quick Sort % {i#

GROUP BY HOHEE R\

fiti & O TN AR % — 2 F1| H]

F = v 7 IRA bR bgwriter & D E X AL E
4554 7 v 7 2T Index Only Scan D FEFT
CREATE INDEX CONCURRENTLY X f&i# Al

etc

2.2 BEEDIEN

DITNICEZR B 252 LET, O WIZL VRN TEE SN A LENOEEK ST,
Parallel Seq Scan (3.5)

FAIREDE=% 1 7 (3.6)

FOREIGN DATA WRAPPER O ik (3.7)
BEFRHV T r— a2 (3.8)

Full Table Vacuum ®FEIE (3.1.4)

FFEFE &2 & 5 Snapshot Too Old M 5EH: (3.3.1)
£FE Contrib € ¥ = —/LDOZH (3.1.3)
HRE2—T 1 VT 1 OSE (3.2)

wal receiver OYRFEMER T # = 7 (3.1.1)
Generic WAL Records

etc
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2.3SQL XDEE

PAF®D SQL XN HAR—brSNnd L2220 E Lz, O WITEDFERIDFLE S vz AL

HENDOEEKFTT,
® COPY X #i3E (3.4.1)

ALTER TABLE ADD COLUMN XXO#LIE  (3.4.2)
ALTER TABLESPACE SET XOfL3E (3.4.3)
CREATE EXTENSION XXO#58E (3.4.4)
ALTER OPERATOR X O#i5E (3.4.5)
CREATE / ALTER FUNCTION XL (3.5)
CREATE ACCESS METHOD XM/
CREATE TABLE ... LIKE X O4L3E
BB (3.4.6/3.4.7)

etc

Z Ofth O E 1%, PostgreSQL 9.6 Documentation Appendix E. Release Notes
(http://www.postgresql.org/docs/9.6/static/release-9-6.html) (ZFE&E STV FET,
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3. iSREMRER

31 P—F 70 F+DEE

3.1.1 A4 045 mniEM
KEEEEIMNCEEN . LTV AT A A X a 7 BIME i cnEd,

# 4 BNMENEVAFAD S —F&

I Ea s B
pg_config A A h—/UIEH
pg_stat_wal_receiver wal receiver 7' 1 & A DIHERK L

pg_stat_progress_vacuum Vacuum H#EHR DL O
pg_init_privs F 77 N OYIIHERR

0 pg_config h %1/

PostgreSQL /S F U D U /SA VIFICHRE SN - Afli~ 7 n 2 G T & 47, ki
pg_config 2~ RCHEGR L CTWE L7z, AU ¥ 1 7 OFEARIL pg_config B T4, ZDh
X 1 7' superuser HEfR & O —F—D LN TE £97,

# 5 pgconfighzwu

H4 T—2% Bkl
name text ~ 7 a4
setting text B EAE

#1 1 pg_config 7 # 1 7 DKRER

postgres=# SELECT * FROM pg_config ;
name | setting
BINDIR | /usr/local/pgsql/bin
DOCDIR | /usr/local/pgsql/share/doc
HTMLDIR | /usr/local/pgsql/share/doc
INCLUDEDIR | /usr/local/pgsql/include
PKGINCLUDEDIR | /usr/local/pgsql/include
KL HEED
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[0 pg_stat_wal_receiver 7 % 1 7/

V= a VREDAL—T c A VAX U ATERTE A DX 7 TY, wal
receiver 7' B ADIEFENRIN AR CEET, 20D X a7 E— a2 —F—TCHERBTEE
7

& 6 pg stat_wal_receiver ¥ ¥ 12

H| 4 T—FH B

pid integer wal receiver 7’12 A ID
status text AT —H A

receive_start lsn pg_lsn =15 Bi4s LSN
receive_start_tli integer {5 B4t TimeLine ID
received_lsn pg_lsn =Z{g LSN

received_tli integer %12 TimeLine ID
last_msg send_time timestamp with time zone | & A v &— U R(ERH]
last_msg_receipt_time | timestamp with time zone | ff& A v — U Z (5K
latest_end_lsn pg_lsn B Dz {g LSN
latest_end_time timestamp with time zone | &H D5 LSN ¥ A LA X
slot_name text Befide A v v M

Z DK HF v 7L pg_stat_get_wal_receiver BIE D I THRE RN HIER S LTV ET,

% 2 pg_stat_wal_receiver b ¥ 7 7 DR

postgres=# SELECT * FROM pg_stat_wal_receiver ;

-[ RECORD 1 ]

pid 2182
status streaming
receive_start_lIsn 0/36000000
receive_start_tli 1
received_lsn 0/36000000

2016-05-15 11:49:09. 753784+09
2016-05-15 11:49:09. 753879+09

last_msg_send_time

last_msg receipt_time

latest_end_Isn 0/360000D0
|atest_end_time 2016-05-15 11:49:09. 753784+09
slot_name slot_1

|
|
|
|
|
received tli | 1
|
|
|
|
|
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[0 pg_stat_progress_vacuum 7 % & 7

pg_stat_progress_vacuum (% Vacuum LEEOEIRI Z MR T D720 D X v 7 T9,

ZohEa T iF—kar—Y—CHbRE T ET,

# T pg_stat_progress_vacuum 7 ¥ 17

H| 4 F—F B!

pid integer Ny xR 7rt21ID

datid oid P 7 — # ~— 2D OID

datname name Pelge 7 — H X— A4,

relid oid Vacuum AT > T\ 57 —7 /LD OID

phase text Vacuum F{77 = —X

heap_blks_total bigint T—TNVOFEF T v 7 (Vacuum BAAIE)

heap_blks_scanned bigint Ax Y ENT-Tay 7

heap_blks_vacuumed | bigint Vacuum QLB S /=71 v 7 ¥

index_vacuum_count | bigint A T v 7 AZKT D Vacuum 58 T 015K

max_dead_tuples bigint maintenance_work_mem (Z5TeZ & N TE D
RORELZ TNV

num_dead_tuples bigint B RO Vacuum TUUE L7 REEH 7 V5L

% 3 pg_stat_progress_vacuum J7 ¥ 1 7 DRFHE

postgres=# SELECT * FROM pg_stat_progress_vacuum ;

-[ RECORD 1 ]

pid | 3184

datid | 16385

datname | demodb

relid | 16398

phase | scanning heap
heap_blks_total | 10052
heap_blks_scanned | 2670

heap_blks_vacuumed | 2669

index_vacuum_count | 0
| 291
| 185

max_dead_tuples

num_dead_tuples
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O pg_init_privs 7 ¥ 1/
pg_init_privs ¥ 0 Z\IT7 — X XR—A M ST ATV =7 DT 7 v R LSO
HMERZHEMLET, 2o X el F—Kka—P—THLHRETETET,

# 8 pg init_privs ¥ Z v

H| 4 F—a BCs]

objoid 0id *EA7 V=2 b ID

classoid oid FT V=l MBI # v 7 OID
objsubid integer T—TNDINE S (T —T NN DEGEIL0)
privtype char MEFR O FEFA

initprivs aclitem(] PIIMERR U A

3.1.2 A2 5NDER
PIFOH#u 7 E SnE L,

K9 EREINLVATrHhEuS—8

o R B R
pg_replication_slots | L 7'U #7—3 3 >+ A | confirmed_flush_lsn %3G/

m oy MEHR
pg_stat_activity 7747 v kOt v | waiting FIHIER

g UIEH wait_event_type %I, wait_event 18/
pg_proc 777 va sl | proparallel FLEN
pg_aggregate HARI B aggcombinefn %, aggserialfn %1,

aggdeserialfn 41|, aggserialtype /3Bl

pg_am AT I AT IE | EEHMICER

Ao Ay R

[0 pg_replication_slots 7 % & 7
confirmed_flush_lsn #I8BISVE L7z,

# 10 pg_replication_slots 7 # 1 7 DiBHNFI

Fl4 T2 | B

confirmed_flush_lsn | pg Isn A Au y hO3 5 LSN fEH#H
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0 pg_stat_activity 7 ¥ a2
FEHLIAIRBEEMN E 5 D ERTE O waiting FIXNHIFR S v, A X2 b E2RT
wait_event_type 5/l & wait_event FIANBEM S E L=,

# 11 pg stat_activity o ¥ v 7 DENF

54 7 —4& | FihA
wait_event_type | text FiA X hox AT
wait_event text A X 4

A X FPOIFHRIZLLTO URL 22 L TS 7230,

https://www.postgresql.org/docs/9.6/static/monitoring-stats.html

[0 pg proc h ¥ v
71—+ ¥ PARALLEL SAFE 7> PARALLEL UNSAFE 7% 7~ proparallel %173

BinEnE L,

# 12 pg_proc H ¥ v 7 OigMmF|

54

7 — 5l

B!

proparallel

char

PARALLEL SAFE 72354 13's'. PARALLEL UNSAFE ©
el e 2%,

[0 pg_aggregate 7 ¥ 1/
LT ORI EMSivE LT,

# 13 pg_aggregate B X 1 7 DB

H 4 T—&% | G

aggcombinefn regproc AN, B (FFE L2 WA 0)
aggserialfn regproc | ¥ U T 74 X (FFAEL72WGA1E0)
aggdeserialfn regproc | 7 v U T T4 XBH ((FAEL2WEETEL0)
aggserialtype oid VT T A X OFEA

O pgamh¥a s/
pg_am B X v 73 EZB L b, YD F LT,
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# 14 pg_am b Z v 7 DHERY

H| 4 T—28 | G

amname name TIRAAY Y N4
amhandler oid N R —B%o OID
amtype char T RARAY v ROFIH

2016 £ 5 H 30 HELE., ~ == 7/ (https://www.postgresql.org/docs/9.6/static/catalog-

pgram.html) ki3 amtype FIOFLENH Y £H A,

3.1.3 Contrib EY 21— JLDEHR

PostgreSQL 9.6 TliX, W< 922® Contrib £V 2 — LR EEINFE LT,

# 15 Contrib EP 2 —NVDOEE R

S sl AL =

e

INT A —K—iBN

auto_explain

sample_rate 47> = BN

postgres_fdw *7 v a B

fetch_size 47> =2 BN

extensions 47> 3 BN

pg_visibility Y 2 — LB

Visibility Map O 1% #k5z

bloom EY 2 —/LEMN Bloom filter Zffi>7= 1 7 v 7 A

sslinfo BE%c B ssl_extension_info BI%GEN

tsearch2 FEREPLIE 7 L—XRREE D T2 D OJFE 1B

pg_trgm P REPL IR HEHLUMEO YR — K, RNT XA — & —
pg_trgm.similarity threshold @3B/

pgerypto GEE I S2K B/ N7 A — & —DiE

pgpageinspect | FEEETLIR heap_page_items BA%IZH /17— ZB70

hstore BB N json BEE BEL DB

0 auto_explain £ ¥ = — /L OIEHRENLIRE

auto_explain & = — /L2, /X7 A — & —auto_explain.sample_ratio VBN L E L7z,

ZDONRT A= — [ TEATIEE
auto_explain.log_min_duration /X7 A

DINT A= —THE SNIZHIE IZHITK

O postgres_fdw £ = — /L DIEHENLIRE

SELECT SCIATHRHI A TN ZBAGT 57 = v F YA AZHETE 589

— S =

M3 % SQL X E A2 E L £ 7,
HECHATERIE A )T D TED SQL XAE Z
LET, T 740 MEIZ1 (=100%) T,

W2 FE L,
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SERVER F7-1Z FOREIGN TABLE HAZIZ fetch_size 7> a VA ET A ENTEE
T, WRDON—=T a0 TE7 2y T« YA XE 100 THEHEIINTWE LT,

%l 4 fetch_size 7 a v
postgres=# CREATE SERVER remsvr1 FOREIGN DATA WRAPPER postgres_fdw
OPTIONS (host 'remhost1’, port '5432', dbname ’demodb’, fetch_size '200’) ;
CREATE SERVER
postgres=# CREATE FOREIGN TABLE tablel(c1 NUMERIC, c2 VARCHAR(10))
SERVER remsvr1 OPTIONS (fetch_size '300°)
CREATE FOREIGN TABLE

UTFTOFIZE—hF « £ v 2AZ 212 LT ISELECT * FROM tablel] & A L7-3%
BIZEBIZFEI TS5 SQL LT,

Bl 5 EITIh5SQLX (777 A Ahb)

LOG: duration: 0.072 ms  statement: START TRANSACTION ISOLATION LEVEL

REPEATABLE READ

LOG: duration: 156.616 ms parse <unnamed>: DECLARE c1 CURSOR FOR
SELECT c¢1, ¢2 FROM public. tablel

LOG: duration: 0.102 ms bind <unnamed>: DECLARE c¢1 CURSOR FOR
SELECT c¢1, ¢2 FROM public. tablel

LOG: duration: 0.039 ms execute <unnamed>: DECLARE c¢1 CURSOR FOR
SELECT c¢1, ¢2 FROM public. tablel

LOG: duration: 0.272 ms statement: FETCH 300 FROM c1

LOG: duration: 0.202 ms statement: FETCH 300 FROM c1

LOG: duration: 0.028 ms statement: CLOSE c1

LOG: duration: 0.038 ms statement: COMMIT TRANSACTION

JE—h « £ AZ L 2Z%T 5 EXTENSION 25 ETX A L9120 F L1,

5] 6 extensions ¥ 1E

postgres=# CREATE SERVER remsvr1 FOREIGN DATA WRAPPER postgres_fdw
OPTIONS (host 'remsvr1’, port '5433', dbname 'postgres’, extensions 'hstore') ;
CREATE SERVER
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[0 pg_visibility & = —/L DB
Visibility Map O1F# %S T 5 pg_visibility €V = — /RN BMESNE Lz, BLTFD
BAE R X v E 9, FEAITITIE superuser FERRDS M E T,

# 16 pg visibility Y= — /L TES S -BE%K

BA%L B

pg_ visibility BET— T DT 1y 7 GORIEE R
pg_visibility_map BET—7 VD7 ay 7 EOREEZFRR
pg_visibility_map_summary | f8E7 —7 /L DOIREZ TR

TREOHBITIL pg_visibility_map_summary Btz 3217 L C, VISIBLE 727 o v 7% &
FREEZE Sh7c7 v v 7 aFRr L TWET,

%l 7 pg_visibility & = — v

postgres=f CREATE EXTENSION pg_visibility

CREATE EXTENSION

postgres=# SELECT pg_visibility_map_summary (' datal’) ;

pg_visibility_map_summary

(5406, 5406)

(1 row)

[0 bloom ¥ =—/LDiB

Contrib <& ¥ = —/L{Z bloom & ¥ = —/L2NEME L E L7z, bloom €Y 2 —/L& 11— R
% Z & T Bloom Filter Zffi~7-4 7T v 7 AZERTEET, ZOEVa—LEfED &,
ZRDOIN L TCRIIFCA 7 v 7 R FRT 2 2 LN TE, X FL— UK EOHIHIC
720 E9, MIHZMAEOR R, WHERE A)IZFEH S 72512 BTree 1 7 > 7 Xﬁ)f’ﬁﬁké
NTWDEAITIE BTree 1 7 v 7 ABMERH SN E T,

bloom & ¥ = —/L % 19" % (21 CREATE INDEX 322 USING bloom 4% #87E L £,
BHAOA 7 v a2 & LTsize, coll,col2,...28H 0 T2, HRITHRL TOHEEA,
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%1 8 bloom E ¥ = — )V DIERK & FEITEHE

postgres=# CREATE EXTENSION bloom ;
CREATE EXTENSION

c5 INTEGER) ;
CREATE TABLE

CREATE INDEX
postgres=> EXPLAIN ANALYZE SELECT * FROM bloom1 WHERE c¢1 = 10000 AND cb
10000 ;

QUERY PLAN

postgres=> CREATE TABLE blooml(c1 INTEGER, c2 INTEGER, c3 INTEGER, c4 INTEGER,

postgres=> CREATE INDEX bl1_bloom1 ON bloom1 USING bloom (c1, c2, ¢3, c4, ¢b)

Bitmap Heap Scan on blooml (cost=17848.00..17852.02 rows=1 width=20)
(actual time=8.376..8.538 rows=1 loops=1)
Recheck Cond: ((c1 = 10000) AND (c5 = 10000))
Rows Removed by Index Recheck: 76
Heap Blocks: exact=76
—-> Bitmap Index Scan on bl1 blooml (cost=0.00..17848.00 rows=1 width=0)
(actualtime=8.337..8.337 rows=77 loops=1)
Index Cond: ((c1 = 10000) AND (c5 = 10000))
Planning time: 0.123 ms
Execution time: 8.579 ms

(8 rows)

0 pageinspect ¥ = —/LDYLHE
heap_page_items BI%25E7 — % D 1% (t_data) 2B LE LT,
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%1 9 heap_page_items BI¥ D 1T

postgres=# CREATE EXTENSION pageinspect ;

CREATE EXTENSION

postgres=f SELECT Ip, t_data FROM heap_page_items (get_raw_page (' insp1’, 0))
p | t_data

1 | ¥x0b008064000b696€6974
2 | ¥x0b0080c8000b696e6974

(2 rows)

3.1.4 Full Table Vacuum DBl

PostgreSQL |X N 7 > %7 v a2 (XID) OFHZ, fF572L 32 £y NEHTEHL T
WET, ETSND T va UEBRIERIZR D L 32 By NEEAEY) D ATEEME A
TCEET, ZD7® PostgreSQLIL 7 7 >3 v ID ZEWEIHHIIC, T —XX—2R
PITHRN S U728 XID & 8552k 72 XID (FrozenXID=2) (ZHE T HUUE ATV ET, ZD
FR %z FREEZE & MFONET, kD /3— g >0 FREEZE LB LT — 7 /L O FHHIZ D
59 /3T A —HZ —autovacuum_freeze_max_age THE II72FL (age) #HIET D &,
T=TMIHT DTN ATy UIRFATINTWE LT,

PostgreSQL 9.6 Tl Visibility Map Z#{kikd %5 Z & CTFREEZE xR L e b7 vy 7 %
BEL, ZVAX ¥y AL D KB VO 2135 2 N TEL L5172 £ LT,

3.1.5 CHECKPOINT D=

INETOF =y 7R A L MUBT, AR T 7 NOX—T 4 « X—=T% T U F N
KLTEZIAALEIT>TWE LT, PostgreSQL 9.6 TII ¥ —7 « « ~_X— T & FEBHNLIZ
BEIL, 77 ANET Ry IV BREIZLD Y — b %fTo THBEZALEITNVET, ZHICK
D, L= U e MREZRARNTOND L5 £,
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32 A—T71 YT s DEF
2T 4 UF ¢ - 3wl FOEAMEERLE AP L E T

3.2.1 psql
psql =~ RIZIZLLFOBEEMEMSvE LT,

O 7Yer7k
psql 2~ RDOT a7 Mo, Ry 72 R 7 A0 ID 2#fEETE 5L 51220 %
L 72, PROMPT1/PROMPT2 / PROMPTS Z%Z%p #EE L £,

#l 10 a7 FOEE

postgres=> ¥set PROMPT1 ' %/ (%p)=> '
postgres (2619)=>

0 ¥a< 2 R
LN OPEE TN E Lz,

£ 17T B/ EEINF¥a~< U R

a<w R EH 1A

¥ev view_name FEBREIBN | A= « X T View EFc 2 A H

¥sv view_name HEEEIENN | View ER A TR

¥sv+ view_name FEREIBIN | View ERAATHE & TER

¥gexec FEREBN | AR D SQL 3% 54T

¥errverbose FEREIBIN | ERNZRAE L= 7 —{1Fila £or

¥crosstabview column_name | F&REIBIN | 7 17 A2 7 DOFRR

¥x auto FEA T | EXPLAIN ANALYZE Ti3yriERR L2
W

¥watch & ¥pset title EEAER | ¥watch FTIRF I ¥pset title D Z R

O VIEW E&EDOfmE & 2

psql (C¥ev & ¥sv a~ o RGBS E LT, ¥Yev a2~ NIt a—HAZBETHZ & T,
Eo—ERETT A FNICHAALZENTEET, ¥sv AV FIE 2 —EREZR L E
To ¥svta~v U P75 L8, Ea—ERINTESZNETRINET,
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%] 11 VIEW EED SR
postgres=> CREATE VIEW viewl AS SELECT COUNT (%) cnt FROM datal ;
CREATE VIEW
postgres=> ¥sv+ viewl
1 CREATE OR REPLACE VIEW public.viewl AS
2 SELECT count (¥) AS cnt
3 FROM datal
postgres=>

O Ny 7 7NO SQL L4 FAT

¥gexec A~V Y REFATT H L, BERANTH Ny 7 7 ICFRRINT-NE L SQL L& L THELT
THZIENTEET, SELECT X%~ TAT V=2 F&4AKT 5 CREATE XA 1ER L=
AR T,

Bl 12 HARER % =T
postgres=> SELECT ' CREATE TABLE data2(c1 NUMERIC)'
?column?

CREATE TABLE data4 (c1 NUMERIC)
(1 row)

postgres=> ¥gexec

CREATE TABLE

O ¥watch & ¥pset title
¥watch =~ > ROEITHZ, ¥psettitle 2~ R THE LT LFHNFREND L HIT
72 FE LTz,
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%1 13 ¥watch & ¥pset title

postgres=> ¥pset title 'Demo Title’
Title is “Demo Title”
postgres=> SELECT COUNT (x) FROM datal ;
Demo Title

count

3000000
(1 row)
postgres=> ¥watch 1
Demo Title Wed May 13 12:07:41 2016 (every 1s)

O #HED-cA T artt7ryar
PR3 T4 % SQL XA FET H-c ATy a v it 47y a vnEiEGERTE 5L 9
W2 FE L,

3.2.2 pg_basebackup

Ny 7Ty ZMERT DA v M eiEEd S--slot (£7213-8) A7 v a »iBNEh
FLl FFEELRWAR Yy MERET 2 EEENHNDINETH Ny 77 v SR A
IZEITSNET, -writerecovery-conf 7> 3> (-R) LHIIRETDHE, Nv T v
e recovery.conf 7 7 A /L primary_slot_name 4 73 3 UABME L ET,

—-slot A 7Y a v & 9 72 0121E, [FIFfIZ--xlog-method=stream (-Xs) D% E 2N ML T,
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% 14 --slot =7 a » DIRE
$ pg_basebackup -D back -x -v R —slot=slot_1 « -Xs {EE€Y

pg_basebackup: replication slots can only be used with WAL streaming

Try “pg_basebackup ——help” for more information

$

$ pg_basebackup D back -v -R —slot=slot_ X -Xs —« FELALZWLROY k
transaction log start point: 0/4000028 on timeline 1

pg_basebackup: starting background WAL receiver

pg_basebackup: could not send replication command “START_REPLICATION”: ERROR:
replication slot “slot_X” does not exist

transaction log end point: 0/4000130

pg_basebackup: waiting for background process to finish streaming ..
pg_basebackup: child process exited with error 1

$

$ pg_basebackup -D back -v -R —slot=slot_1 -Xs «— IEEIZZE{T
transaction log start point: 0/6000028 on timeline 1

pg_basebackup: starting background WAL receiver

transaction log end point: 0/60000F8

pg_basebackup: waiting for background process to finish streaming ..
pg_basebackup: base backup completed

$

$ cat back/recovery. conf < recovery. conf DFER

standby_mode = "on’

primary_conninfo = 'user=postgres port=5432 sslmode=disable sslcompression=1’
primary_slot_name = "slot_1’

$

$ Is -1 back/pg_replslot/ — Nv o7y THRDRO Y FHER

total 0

$

Ny I T TRDTF —2_XR—Z « 7 FAR ATy "BERESNADITTIEHY ¥ A,
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3.2.3 pg_rewind
pg_rewind I~ RRZ A LTA U OEFIZHRICTEDLLIIZRD L, ZOHRE
IBGEEL TWEEA, PO URL 2R LTS IZE0,

http://michael.otacoo.com/postgresql-2/postgres-9-6-feature-highlight-pg-rewind-

timeline/

3.2.4 pg_dump / pg_restore

pg_dump =~ R, pg restore 2~ R|Z--strict-names 4 7'+ a U 2NEBMENE LT,
F 7= pg_restore 2~ KDt A7 v a V@ T—7NVUSNDOY L—va by TF LE
T ZORERBITMEEL TWEHE A,

3.2.5 pgbench
pgbench =1~ R{ZIZW K O OFHIKEERIL S NN E L7722, BEEL T EH A,
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33 IWNSGA—Z—DEEF

PostgreSQL 9.6 TIILA T D /NT A —F —PNEFINE LT,

3.3.1 EMENfz/INTGA—42—
PITFDAT A— 2 — GBS E LT,

® 18 BMSNINRTA—F—

FAERICT T v 2 &3 (sighup)

INTA—=HF— #il]  (context) T 7 4V ME

backend_flush_after Ny 7y RPREYA XL EoFEZIA | 128kB
HIEAEREIZ T T v > = Z @i (user)

bgwriter_flush_after bgwriter NfEEY A ALLEDOEXAAL% | 512kB
HERFIC 7 T v v o 2] (sighup)

checkpoint_flush_after checkpointer 23MEEY A ALLEDOEZIA | 256kB
HIAEREC T T v v = & (sighup)

enable_fkey_estimates A aAXAPNOHETEITHE S — % F H | on

(user)

force_parallel_mode W HIALEE 2 58] (user)

idle_in_transaction_sessio | 7 A KB D Z A4 57 7 k (user) 0

n_timeout

max_parallel_degree WHIE DI KME (user) 2

old_snapshot_threshold AF T ay R HWE R TERE | -1

(postmaster)

parallel_setup_cost WAHNVLEEDOBH4G = A b (user) 1000

parallel_tuple_cost WHNERD 2 VA 2 A M (user) 0.1

replacement_sort_tuples Y — FFIZ Replacement Selection % | 150000
HT omK& 714 (user)

syslog_sequence_numbers | SYSLOG Hi/j A vE—IIZ—47 > A% | on
BN (sighup)

syslog_split_messages F U SYSLOG # v &—M45E (sighup) | on

wal_writer_flush_after wal writer DIEEY A XL EDOEXIAL | IMB

[0 idle_in_ transaction_session_timeout /N7 A — & —
N7 oW 7 v a N —ERM T A RVIRREIC 72 5 L3RI v o a > &2 U3 5 RER
EIVMBEMNTHELET, 7 74/VMEIZ 0 THA LT U MIRAELERA, LTFOH
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Tt psql by arDNTA—=F—%4EE L, BEGIN XFEITRICLIEL S fFoTHh
5 COMMIT X %34T L T\ &,

Bl 156 74 KV b H I aOHBKT

postgres=> SET idle_in_transaction_session_timeout = 1000 ;

SET

postgres=> BEGIN ;

BEGIN

postgres=> —— Wait 2 seconds

postgres=> COMMIT ;

FATAL: terminating connection due to idle-in-transaction timeout

server closed the connection unexpectedly
This probably means the server terminated abnormally
before or while processing the request.

The connection to the server was lost. Attempting reset: Succeeded.

[J syslog_sequence_numbers /X7 A —% —_ syslog split_messages /X7 XA —H —

SYSLOG (211 &b A v E— IR ZEML £7, syslog_sequence_numbers /X7
A—H—% on \ZXET H &, SYSLOG I[ZHi/1anHr A v e—liZ7meX D —7
VAT EPBIMENET, T 74/ MEIL on T, syslog_split_messages /X7 A — ¥ —
WZIE A v 2—72 PG_SYSLOG_LIMIT (900) A MR T-HEICA vy E—V %2 0% L
EJc a8

TRFA v RAZ U RAE#HREOR 7 TY, iR ID 3155 D7 REAN, AvE—T%

HAOLTuwET, [1-1], [1-2], [2-1], [2-2] D55 A3 syslog_sequence_numbers /X7 A — X —
TEMENTWET,

#1 16 SYSLOG HAHDEE

May 15 13:35:55 rel71-2 postgres[3155]: [1-1] LOG: redirecting log output to
logging col lector process

May 15 13:35:55 rel71-2 postgres[3155]: [1-2] HINT: Future log output will
appear in directory “pg_log”

May 15 13:35:55 rel71-2 postgres[3155]: [2-1] LOG: ending log output to stderr
May 15 13:35:55 rel71-2 postgres[3155]: [2-2] HINT: Future log output will go
to log destination “syslog”
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[0 old_snapshot_threshold /X7 A — % —

ZDONTA—=H—ZFAF v T ay hOAGFHHZRDEMATIHRELET, FEEZBEX
TeARE L 70X Vacuum (CK VBT 22 MM TEET, ZONRTA—X—ITHHETED
MEIE-1 776 86,400 £TTT A, M1d) DX IICHEEIEET 2581213 60d £ THET
TFET, T7HNMEOLIFIEAN—=Y 3 U ERIUEET, ZOMEEZ I L 7,

HIfrENTeAF v 7 ay h&aSRT %5 &7 — TERROR: snapshot too old| 2334
LET,

3.32 BEINf=/INTA—42—
LLF D8 A — & — 3 RO A EE S E L,

£ 19 BEEEINENRTA—F—

INT A —HF— EHENE

log_line_prefix BER DX A DAZ T HRET HREBINE
F L7

effective_io_concurrency ALTER TABLESPACE SET XX THERREIZ/2 D £
L7,

wal_level % 7EfHE archive & hot_standby (& replica (2t — S 41
F L7

synchronous_commit remote_apply Zf5EF[HEIC72 D F L7z,

autovacuum_max_workers e KAEDS 8,388,607 701> 262,143 IZAE I NLE L7,

max_connections e KAEDS 8,388,607 701> 262,143 IZAE I LE L7,

max_replication_slots e KAEDS 8,388,607 701> 262,143 IZAE I NLE L7,

max_wal_senders i KAEDS 8,388,607 7015 262,143 IZAEE I v L7,

max_worker_processes B RAEDY 8,388,607 72015 262,143 IZEATE X vE Lz,

superuser_reservrd_connections | fx KfEAS 8,388,607 /5 262,143 IZEHE I FE L=,

wal_writer_delay pg_settings 1% 1 7 ® short_desc FINEE XL E
L7z,

[0 /"F A —%—log line_prefix
AA LA T ORERBTHL%n 2 HETEDH LI LT,
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%l 17 X7 X —# —log_line_prefix

$ grep log_line_prefix data/postgresql.conf
log_line_prefix = "%n '

$ tail -1 data/pg_log/postgresql-2016—-05-15_171832. log
1460362712. 163 LOG: autovacuum launcher started

0 "7 A =4 —wal_level
/T A —4—wal_level DI archive & hot_standby I replica (Zfi— 3 E L7z, 7272
L archive <° hot_standby #{5E L Tt =7 —(2iE7/2 57, replica & A7 S ET,

B 18 T A—F —wal_level

$ grep wal_level data/postgresql.conf
wal_level = hot_standby

$ psal

postgres=> show wal_level ;

wal_level

O /X7 A—% —synchronous_commit

INTG A—H—RE L LT remote_apply 5 ETEXH LIV E LTz, ZOMEERE
ToL RMLT Y r— g VBREET, AL — A VRSV ADEF T T a R
AL =T e A AL A ETWAL DNEHSNDETRHELEST, 2KV EHFNT
7y avOETERFIZAL—T « f VAX UV ATEFERT —FPBMTEDHZ LIk
D E7,

A V=T « 4 v A K ¥ AD recoveryconf 7 7 A LTI T A — F —
recovery_min_apply_delay O ENH D L. FHERMIZ T AT —« L VAX L AD
COMMIT SCD5E T 3 L £ 97,

333 T74I)I MEREEIN-/INTA—2—
PUFDRG A—Z— 3577 40 MESEFSHE LT,
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£ 20 TN MEPERESNIZNRTFA—F—

INT A—HF— PostgreSQL 9.5 | PostgreSQL 9.6
server_version 9.5.3 9.6betal
server_version_num 90503 90600
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3.4 SQL X D#FEBE N

Z 2 CiX SQL XICEAT 2 FERE A B L T\ E T,

3.4.1 COPY X D¥i3E

PEkN—2 3 o Th COPY X%~ T SELECT XOFERAE 7 7 A PR I H )
T EMNTEE LT, PostgreSQL9.6 Ti&, COPY XiZ UPDATE/DELETE /INSERT
XzHELT, wERb-oTLa—FeHhT 52 ENTELHE TR ELE,

%l 19 COPY i DELETE X ##57&

postgres=#t COPY (DELETE FROM datal WHERE col1 < 100 RETURNING *) TO
" /home/postgres/datal. csv’
COPY 5

FFLOBITIZDELETE SZ KV HIBR SN2 5O L a— RE 7 7 A VICHT L TWET,
DELETE | UPDATE | INSERT X & 487E 7 % %A (212 RETURNING )78 42T,

%] 20 RETURNING AJA3EVVEA

postgres=# COPY (DELETE FROM datal WHERE col1 < 100) TO
" /home/postgres/datal. csv’
ERROR: GOPY query must have a RETURNING clause

3.4.2 ALTER TABLE ADD COLUMN X D ¥i3k

5% 38014 % ALTER TABLE ADD COLUMN i, FIOGFESF =~ 735 IF NOT
EXISTS AR ETE 5 X 912720 F Lz, F8E SNZFIDTFAE L 72 WIGEIZR Y | FIEN
BUEMTOIET,

HE 3L

ALTER TABLE tab/e_name ADD COLUMN IF NOT EXISTS co/umn_name type
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%1 21 ALTER TABLE ADD COLUMN IF NOT EXISTS 3¢

postgres=> ALTER TABLE datal ADD GOLUMN c3 CHAR(1)

ALTER TABLE

postgres=> ALTER TABLE datal ADD COLUMN IF NOT EXISTS ¢3 CHAR(1) ;
NOTICE: column “c3” of relation “datal” already exists, skipping
ALTER TABLE

postgres=> ALTER TABLE datal ADD COLUMN IF NOT EXISTS c4 CHAR(1) ;
ALTER TABLE

3.4.3 ALTER TABLESPACE SET X D5k

Fe A= RBNLIZ /RN T A — X —effective_io_concurrency Z i E TE DL O £ LT,
HAN—= 3 VTIERAR—RHENITHE TE 5 /37 A —#% —|% random_page_cost &
seq_page_cost DA T LTz,

%l 22 ALTER TABLESPACE X OfL3R

postgres=# ALTER TABLESPACE ts1 SET (effective_io_concurrency = 2) ;
ALTER TABLESPACE
postgres=# ¥db+ tsi

List of tablespaces
Name | Owner | Location | Access privileges | Options

| Size | Description

ts1 | demo | /home/postgres/tsl |
{effective_io_concurrency=2} | 472 kB |

(1 row)

3.4.4 CREATE EXTENSION X D #i5E
CREATE EXTENSION iz, BET AFE Y 2 — /L% HENIZ 2 — K95 CASCADE 4
DIRETEH LT E LI,

H#3C
CREATE EXTENSION modu/e_name [CASCADE]
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%] 23 CREATE EXTENSION X DR

postgres=# CREATE EXTENSION earthdistance ;

ERROR: required extension “cube” is not installed

HINT: Use CREATE EXTENSION CASCADE to install required extensions too.
postgres=#

postgres=# CREATE EXTENSION earthdistance CASCADE ;

NOTICE: installing required extension “cube”

CREATE EXTENSION

postgres=t

3.4.5 ALTER OPERATOR X D53k
F XL — 2 —OEHE %2175 ALTER OPERATOR X KIEICIEEINE L 7=,
CREATEOPERATOR X & FFEICLL T O 2 BIAIH T £,

H#%3C

ALTER OPERATOR name ({type}, {type}) SET RESTRICT res proc
ALTER OPERATOR name ({type}, {type}) SET JOIN join proc

ALTER OPERATOR name ({type}, {type}) SET RESTRICT NONE
ALTER OPERATOR name ({typel, {type}) SET JOIN NONE

3.4.6 jsonb B [Zx}9 HEAE
jsonb AT %95 RIS BN S v E L7z,

[0 jsonb_insert B4%
BEHEOIBIMZ1T O jsonb_insert Bt < E Lz,
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#l 24 jsonb_insert BI%X
postgres=> SELECT jsonb_insert( {"a”: [0,1,2]}", '{a, 1}', '“new_value™) ;

jsonb_insert

{"a”: [0, “new_value”, 1, 21}

(1 row)

postgres=> SELECT jsonb_insert(’ {"a”: [0,1,21}', 'f{a, 1}, '“new_value™
true)
jsonb_insert

{"a”: [0, 1, "new_value”, 21}

(1 row)

3.4.7 B
PLT ORSASEM SRS E LT,

1 scale B9%&
513212 numeric B OEAE % 52 1T T/ R LA T O A2 IR L £ 97, float BUZIZEH T £
A, NULL B {ESN725E 121X NULL Z#iE L £9,

[0 num_nulls / num_nonnulls %k
HEEH O3 o5 NULL fE0% (num_nulls) . #F NULL fE®# (num_nonnulls)

2R LET,

B 25 num_nulls Bk

postgres=> SELECT num_nulls(1, A", NULL), num_nonnulls(1, "A’, NULL) ;

num_nulls | num_nonnul Is

1 2

(1 row)
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[0 current_setting BE%X
2RI A—H—PNBIMENT A=V a UBNMERENE LTz, & 2/37 A—%—|T true
ERRETDHE, GELRWAT A= —ZHBEL T —NREELEEA,

% 26 current_setting BA%¥X

postgres=> ¥pset null null

Null display is “null”.

postgres=> SELECT current_setting (' modulel. parami’) ;

ERROR: unrecognized configuration parameter “modulel.paraml”
postgres=> SELECT current_setting('modulel.paraml’, true) ;

current_setting

nul |

(1 row)

[0 pg_control_*BF%K
7E¥K1T pg_controldata ==~ > RCTHUSF L CWW =% SQL B CHGE T 5 L 517
DELE, UTOREREHTEEST, 26T —FKa—F—bFTTEET,

£ 21 BEmMEh-B@E%s4

e BUAS15

pg_control_init T—HRX—=R - 7T AR
pg_control_checkpoint F v RA L MEHR

pg_control_recovery U 7130 —1fE
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#l 27 pg_control_init B D 24T

postgres=> ¥x

Expanded display is on

postgres=> SELECT * FROM pg_control_init() ;
-[ RECORD 1 ] -
max_data_al i gnment | 8
database_block_size | 8192
blocks_per_segment | 131072
wal_block_size | 8192
bytes_per_wal_segment | 16777216
max_identifier_length | 64
max_index_columns | 32
max_toast_chunk_size | 1996
large_object_chunk_size | 2048
bigint_timestamps | t

float4 _pass_by value | t

float8 pass_by value | t
data_page_checksum_version | 0
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%1 28 pg_control_checkpoint A% D E1T

postgres=> ¥x

Expanded display is on
postgres=> SELECT * FROM pg_control_checkpoint () ;

—[ RECORD 1 ]

prior_location
redo_location
redo_wal_file
timeline_id
prev_timeline_id
ful |_page_writes
next_xid

next_oid
next_multixact_id
next_multi_offset
oldest_xid
oldest_xid_dbid
oldest_active_xid
oldest_multi_xid
oldest_multi_dbid

checkpoint_time

checkpoint_location

oldest_commit_ts_xid

newest_commit_ts_xid

| 0/E52BD28

| 0/E42B3C8

| 0/E52BD28

| 00000001000000000000000E
| 1

| 1

| t

| 0:1767

| 24576

| 1

| 0

| 1748

| 1

I
I
I
I
I
I

0
1
1
0
0

2016-05-18 15:24:31+09

#1 29 pg_control_recovery B D EST

postgres=> ¥x

Expanded display is on
postgres=> SELECT * FROM pg_control_recovery() ;

—[ RECORD 1 ]

min_recovery_end_location
min_recovery_end_timeline
backup_start_location

backup_end_location

| 0/0
| 0

| 0/0
| 0/0

end_of_backup_record_required | f
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[0 pg_current_xlog_flush_location Bg%%

WAL 7 7 A M OEX ALY % 7~7 LSN %19 B3# pg_current_xlog_flush_location
PBIENE Lz, ZORREIT—Ka— —OWHRTETTEETN, LT r—a VR
BOAL—T « f VAFZ LV ATIIFITTE EHA,

%1 30 pg_current_xlog_flush_location BE%k

postgres=> SELECT pg_current_xlog_flush_location() ;

pg_current_xlog_flush_location

0/3000060
(1 row)

[0 parse_ident BE%

AR =BT FZOA TV NMERT LTI AR =< e F TV =T MDA
SNDHEINCORLET, BESNTAT V27 VOFHEITT =7 SNERA, £2
search_path /X7 A —# —IFBEINEH A,

%1 31 parse_ident B%k

postgres=> SELECT parse_ident (' public. datal’) ;

parse_ident

{public, datal}

(1 row)

[0 pg_size_bytes B9%k
pg_size_bytes B%%i% kB, MB, GB, TB 25 D HAL T E SN 7= XT8N B3, M aEIR L

F 7, pg_size_pretty B & W OBIETT, HF L WM OMITIZAR—=RAZAND Z ENT
TET,
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#l 32 pg_size_bytes B%

postgres=> SELECT pg size_bytes (1.2 TB')
pg_size_bytes

1319413953331

(1 row)

O pg_blocking pids FE%k
Bl ESN-7oERAIDOTutv2x27ay 7 LTWS 7 at 2A0—&E2 G Tx
ESc I

%1 33 pg_blocking pids BE%k

postgres=> SELECT pg_blocking_pids (2953) ;
pg_blocking_pids

{2950}

(1 row)

O RERFED %K
LITOBEITBINES NIz Z &L 2R UE L2, BRIIRIREETY,
® pg notification_queue_usage

® acosd/ asind / atan2d / atand / cosd / cotd / sind / tand
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3.5 Parallel Seq Scan

3.5.1 =&

PERD PostgreSQL Tid, SQL XD FATIIHE i &\ HT ey 72 R - Tk A
T RTHEITLTCWE L7, PostgreSQL TIFEHDO Y — 1 — - 7ok R LD WHILE AT
FTENTEDLLIITRDE LT,

X 1 Parallel Seq Scan / Parallel Aggregate

Storage

AEHNALEE A T4 D DI Seq Scan 35 KX Aggregate DA T, WHIEIZT —7 vDH A
KNAHAF L ET, WHILEEA 1T 9 7 =& A1 Background Worker OfHAA A FIH L £97,
WHNE D Fe KAEIX /3T A — 4 —max_parallel_degree F7-1% max_worker_processes D>
TIAVNEZNWH TRE SN E T, /3T A —# —max_parallel_degree (F—%=——»n+&
va VHALICAEETEET,

® 22 BETLINTA—F—

INTG A—H—4, B (context) T 7 4V MAE
max_parallel_degree A5 D e KA (user) 0
parallel_setup_cost WHVLER DBt = A b (user) 1000
parallel_tuple_cost WHLEL D % 7 )VALER =2 2 |k (user) 0.1
max_worker_processes | V—Hh— -« 7t ADHKKIE (postmaster) | 8
force_parallel_mode A HIAVER % 58] (user) off
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O /37 A—4% —force_parallel_mode

WHPLET@F O Y 7 /AELL Y b2 X FBMEN E AR SN DBAICOAET SN E
9, /37 A— X —force_parallel_mode % on |ZfFET 2 &, WHILEE A GRHI 92 2 L3 T
=ET (FAROBECTEIFT A N HICERENE regress ZIEETHZ ENTEET), =75 L
WHILER 3T D DL/ T A — % —max_parallel_degree 78 1 LA EDEHEIZIRY F9-,

O 7—7N - FFay

T—T )« A7 a  parallel_degree (ZWHIED E[RE T — 7 /VENIZIRET H I N
TEEYT, REME 0 [THRET D EWHRENEE LS NE T, REINLWEAITE Y v
a2 > D/3F A—# —max_parallel_degree 78 FfRIZ72 0 £,

parallel_degree D% EfEZ K E < L THEEDIFIED EFRIX max_parallel_degree %
HZDHZEIFETEERA,

#l 34 WHILFEROEITEE

postgres=> ALTER TABLE datal SET (parallel_degree = 2) ;
ALTER TABLE
postgres=> ¥d+ datal

Table “public. datal”

Column | Type | Modifiers | Storage | Stats target | Description
cl | numeric | | main | |
c2 | character varying(10) | | extended | |

Options: parallel_degree=2

3.5.2 E{TEHH

TRCEAESNALEE 24T 5 SELECT X FE4TRFE H 61T, KB 227 —7 1> COUNT
AupZ 3 WA THEL L TWET,
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%] 35 WHIALEDEITEHE
postgres=> SET max_parallel_degree = 10 ;
SET
postgres=> EXPLAIN (ANALYZE, VERBOSE) SELECT COUNT (*) FROM datal ;
QUERY PLAN

Finalize Aggregate (cost=29314.09..29314.10 rows=1 width=8)
(actual time=662.055..662. 055 rows=1 loops=1)
Qutput: pg catalog. count (%)
—-> Gather (cost=29313.77..29314.08 rows=3 width=8)
(actual time=654.818..662. 043 rows=4 |oops=1)
Output: (count (x))

Workers Planned: 3

Workers Launched: 3
—> Partial Aggregate (cost=28313.77..28313.78 rows=1 width=8)
(actual time=640.330..640.331 rows=1 |loops=4)
Output: count (%)
Worker 0: actual time=643.386..643. 386 rows=1 loops=1
Worker 1: actual time=645.587..645. 588 rows=1 |oops=1
Worker 2: actual time=618.493..618.494 rows=1 |oops=1
—-> Parallel Seq Scan on public.datal (cost=0.00..25894. 42
rows=967742 width=0) (actual time=0.033..337.848 rows=750000 |oops=4)
Output: cl1, ¢2
Worker 0: actual time=0.037..295. 732 rows=652865 |oops=1
Worker 1: actual time=0.026..415.235 rows=772230 |oops=1
Worker 2: actual time=0.042..359.622 rows=620305 |oops=1
Planning time: 0.130 ms
Execution time: 706. 955 ms
(18 rows)

WAL 2 EfT79 5128720, EXPLAIN XA FEITT 2 LU FD X 9 ARFEITEHEN R R
SNDHAHEEMENH D £,
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# 23 EXPLAIN XD /]

FATEHE BCs] 1S 513
Parallel Seq Scan AP 1) 55 ALER 2T

Partial Aggregate T —J1— « 7t AT O EFLE | 2T

Gather T —J1— « 7ut AZERNT L0 | 2T

Finalize Aggregate | Hof&H) 7o EEKIALERE 2T

Workers Planned: At SN2 T — I —%K 2T

Workers Launched: | EESICETINZY —T—# ANALYZE

Worker N (N=0,1,...) | &7 — I — ORI ANALYZE, VERBOSE
Single Copy H—7nt A CETT HAH JXT

3.5.3 i F|NE & B H

AEFNLBRFEATRFIZAE T E DB S TE R WEHED I H Y £9°, pg proc ¥ 17D
proparallel %1723u'lZ72 > T 5 B4 (PARALLEL UNSAFE) 78 SQL X S 41T
WB &L WA TR E A, LT 0317 PARALLEL UNSAFE i<,

# 24 F72 PARALLEL UNSAFE #Z#85%%
ar| Eap ¢l
JSON BdsEL json_populate_record, json_populate_recordset,
jsonb_insert, jsonb_set
U—r o ARHHE nextval, currval, setval, lastval

Large Object B

lo_*, loread, lowrite

I = — NAHAREE

ascii_to_*, bigh_to_*, euc_*_to_*, gbl18030_to_utfs,
gbk_to_utf8, 1s08859_%*, 1so_to_*, johab_to_utf8, koi8r_to_*,

*

koi8u_to_utf8, latin*_to_*,

mic_to_*, shift_jis_*_to_%,

sjis_to_*, uhc_to_utf8, utf8_to_*, win1250_to_latin2

LY r— g B pg_create_*_slot,

pg_replication_*

pg_drop_*_slot,

pg_logical _*,

< OAth make_interval, parse_ident,

pg_*_backup, set_config,

query_to_xml*

pg_extension_config_dump,

ts_debug,

txid_current,

TRLOBITIE, WHERE A]OEMHE5y DA 57025 2 5D SQL X %34T L C\WE 9, WHERE
ANZ Y T F NV EFRE LTz SELECT ST AHMLEEBS TV E § 725, o —F o AEAERE D currval

ZF57E L7z SELECT i3+ U 7 VIZFETSNET,
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%1 36 PARALLEL UNSAFE B8$ D iz & 5 SZITRHE DOZE

postgres=> EXPLAIN SELECT COUNT (*) FROM datal WHERE c¢1=10 ;
QUERY PLAN

Aggregate (cost=29314.08..29314.09 rows=1 width=8)
-> Gather (cost=1000.00..29314.07 rows=3 width=0)
Workers Planned: 3
—-> Parallel Seqg Scan on datal (cost=0.00..28313.78 rows=1 width=0)

Filter: (c1 ="10" ::numeric)

(5 rows)

postgres=> EXPLAIN SELECT COUNT (%) FROM datal WHERE ci=currval (' seql’) ;
QUERY PLAN

Aggregate (cost=68717.01..68717.02 rows=1 width=8)
—-> Seqg Scan on datal (cost=0.00..68717.00 rows=3 width=0)
Filter: (c1 = (currval ("seql’ ::regclass)): :numeric)

(3 rows)

O a—¥—E#&KBH L PARALLEL SAFE

a2 —P—FEREEUICK L UL ZIT D Z LN TELMNE I & RT 720, CREATE
FUNCTION 3% 7213 ALTER FUNCTION 32 PARALLEL SAFE 4] % 7213 PARALLEL
UNSAFE Az i+ 2% Z L3 T& £9, 7 7= /L ME PARALLEL UNSAFE T,
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%l 37 =—¥ —EHRE% & PARALLEL SAFE

postgres=> CREATE FUNGTION add(integer, integer) RETURNS integer

postgres—> AS 'select $1 + $2;
postgres—> LANGUAGE SQL IMMUTABLE RETURNS NULL ON NULL INPUT ;

CREATE FUNCTION
postgres=> SELEGT proname, proparallel FROM pg_proc WHERE proname = ' add’

proname | proparallel

add |
(1 row)
postgres=> ALTER FUNCTION add(integer, integer) PARALLEL SAFE ;

ALTER FUNCTION
postgres=> SELECT proname, proparallel FROM pg_proc WHERE proname='add’

=

proname | proparallel

add |
(1 row)

|lon

3.5.4 HFIEDEHE

W FIEE DFHRIIRB R R DT —T VO A X5 3,000 7 7 v 7 9,000 7 77 27,000
Ty shxx b HMLEST, UFEREZ 3HFELEDL, RXT XA —F—
max_parallel_degree ¥ 7-1%/37 X — % —max_worker_processes % 8 2 73\ V#iH TR E S
NEJT, BEEOFHELE T Y — X 32— K srce/backend/optimizer/path/allpaths.c N ®
create_parallel_paths BN TR SV TVVET,
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5] 38 create_parallel paths Bi%tD—#}

int parallel_threshold = 1000;

/%
* [f this relation is too small to be worth a parallel scan, just
* In that case, we want to generate a parallel path here anyway. It
* might not be worthwhile just for this relation, but when combined
* with all of its inheritance siblings it may well pay off.
*/
if (rel->pages < parallel_threshold &&
rel->reloptkind == RELOPT_BASEREL)

return;

/%

* Limit the degree of parallelism logarithmically based on the size
* of the relation. This probably needs to be a good deal more

* sophisticated, but we need something here for now.

*/

while (rel->pages > parallel_threshold * 3 &&

parallel_degree < max_parallel_degree)

{
parallel_degree++;
parallel_threshold *= 3;
if (parallel_threshold >= PG_INT32_MAX / 3)
break;
}
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3.6 FKEDE=5 1>

PostgreSQL A > A X ANTHRAEL TWALFFEA XNV FOFHEAFTEL LT
¥ L7, pg_stat_activity 7 ¥ v 75 waiting FI23HIFR S 41, wait_event_type 51 &
wait_event F2%EI S E L7z, wait_event_type FNIZIZLL F OENEM S L E T,

£ 25 wait_event_type F|DfHE

FiE B

LWLockNamed FEE DR g™ > 712 K DR
LWLockTranche TN—TCkT DB ET » 71X D%
Lock HEn Y 71K 57 (LOCK TABLE %)
BufferPin Ny 7 72T % PINF#H

FELIZBTO URL ZZH L TS 72E0Y,

http://[www.postgresqgl.org/docs/9.6/static/monitoring-stats.html

%] 39 LOCK TABLE IN EXCLUSIVE 3 [E =+ D%

postgres=> SELECT pid, wait_event_type, wait_event FROM pg_stat_activity
WHERE pid=4070 ;

pid | wait_event_type | wait_event

4070 | Lock | relation

(1 row)

%] 40 SELECT FOR UPDATE 3 & UPDATE 3TIZ X % 75

postgres=> SELECT pid, wait_event_type, wait_event FROM pg_stat_activity
WHERE pid=4070 ;
pid | wait_event_type | wait_event

4070 | Lock | transactionid

(1 row)
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3.7 FOREIGN DATA WRAPPER D4k

WA T =7 MR 57 7 & A FE %9 % FOREIGN DATA WRAPPER 73k
RIIE LT,

3.7.1 Sort Push-down

R D /N— 3 Tld FOREIGN TABLE (2%t 2 Y — NLEIIANT > AT DI DT
— RERERIC T — L« f L AX L ATEIFENTUWE LT, PostgreSQL 9.6 TIEAMESA
7Y =7 MZ ORDER BY WX (T A5 LN TEXH L9 E LA, LFOHITIE
postgres fdw Y =2 — V&MooV E— b - 4 A Z A |Z%F LT ORDER BY 4jff & D
BRBEFATLCOET,

#5] 41 Sort Push-down

postgres=> EXPLAIN (ANALYZE, VERBOSE) SELECT * FROM tablel ORDER BY 1 ;
QUERY PLAN

Foreign Scan on public.tablel (cost=100.00..139.87 rows=871 width=70)
(actual time=0.986..7109.985 rows=1000000 loops=1)
Qutput: cl1, c2
Remote SQL: SELECT c¢1, c¢2 FROM public. tablel ORDER BY c1 ASC NULLS LAST
Planning time: 0.130 ms
Execution time: 7201.854 ms

(5 rows)

FOREIGN TABLE T % tablel 7—7 Lz ik d % SQL XAV EF— b+ A LV AF X
T ORDER BY fJff & THFATSNTWND Z DN D £,

3.7.2 Direct Modify

WK D/3— 2 - Clid FOREIGN TABLE (Z2%}9° % DELETE (<> UPDATE (X,
SELECT FOR UPDATE SUZ X5 — Y /v aAFR L, 71— YLD L = — FHL T RETAL
BA{T > TV E L7z, PostgreSQL 9.6 TIXHFH DML % B FEITTEH LIV £ LT,

TREOBITIE PostgreSQL 9.5 & PostgreSQL 9.6 T FOREIGN TABLE (Zxf L C
DELETE X% 547 L T\ 9, PostgreSQL 9.5 TiX SELECT FOR UPDATE U3 54T X
ALTWET D, PostgreSQL 9.6 TiX DELETE X272 > T\,
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% 42 PostgreSQL 9.5 ® DELETE 3

postgres=> EXPLAIN (ANALYZE, VERBOSE) DELETE FROM datal WHERE ¢1=100 ;
QUERY PLAN

Delete on public.datal (cost=100.00..144.40 rows=14 width=6)
(actual time=582.328..582.328 rows=0 |oops=1)
Remote SQL: DELETE FROM public. datal WHERE ctid = $1
—-> Foreign Scan on public.datal (cost=100.00..144.40 rows=14 width=6)
(actual time=527.345..527.347 rows=1 loops=1)
Output: ctid
Remote SQL: SELECT ctid FROM public.datal WHERE ((c1 = 100::numeric))
FOR UPDATE
Planning time: 0.746 ms
Execution time: 583. 628 ms

(7 rows)

%1 43 PostgreSQL 9.6 ® DELETE XX

postgres=> EXPLAIN (ANALYZE, VERBOSE) DELETE FROM datal WHERE ¢1=100 ;
QUERY PLAN

Delete on public.datal (cost=100.00..144.40 rows=14 width=6)
(actual time=1.019..1.019 rows=0 loops=1)
-> Foreign Delete on public.datal (cost=100.00..144.40 rows=14 width=6)
(actual time=1.016..1.016 rows=1 loops=1)
Remote SQL: DELETE FROM public. datal WHERE ((c1 = 100::numeric))
Planning time: 0.222 ms

Execution time: 1.414 ms

(5 rows)

3.7.3 Join Push-down
[il— FOREIGN SERVER EO 7 — 7 /VFE L EZfEET 20 E Y E— A LV AX A |
TATO ZENTED LI LI,
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#5] 44 Join Push-down

postgres=> CREATE FOREIGN TABLE foreignl (c1 numeric, c¢2 varchar (10))
SERVER remsvr1 ;

CREATE FOREIGN TABLE

postgres=> CREATE FOREIGN TABLE foreign2(c1 numeric, c¢2 varchar (10))
SERVER remsvr1 ;

CREATE FOREIGN TABLE

postgres=>

postgres=> EXPLAIN (ANALYZE, VERBOSE) SELECT COUNT () FROM
foreignl f1, foreign2 f2 WHERE f1.c1 = f2.¢1 AND f1.¢1 = 100 ;

QUERY PLAN

Aggregate (cost=35912.03..35912.04 rows=1 width=8)
(actual time=2.558..2.558 rows=1 loops=1)
Output: count (*)
-> Foreign Scan (cost=100.00..35912.03 rows=1 width=0)
(actual time=2.549..2.550 rows=1 loops=1)
Relations: (public. foreignl f1) INNER JOIN (public.foreign2 f2)
Remote SQL: SELECT NULL FROM (public. foreignl r1 INNER
JOIN public. foreign2 r2 ON (((r2.c1 = 100::numeric)) AND
((r1.¢1 = 100: :numeric))))
Planning time: 0.284 ms
Execution time: 3.822 ms

(7 rows)
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3.8 XYL T r—>3 >

B v AZ LV RK LTIV Y =2 a v BITH) ZENTEDL L HICRD E LT,
TTA<Y oAV AB AP INT A—HF —synchronous_standby_names [Z[R# L 7Y 7r—
varETIA VAL AR ERRELET,

3L

synchronous_standby_names = num sync (app/ication _name, application_name, ---)

num_sync [ZIXFEIL 7Y r—2 g U BITOA U ARAZ 2 A 1L EOREETHRIE L E
T OUFTOMEZIRE LIZGERAM LG AITA v AZ U A EB CE £ A, BEIN
oA VAB U ABPRERTERVG A, 774~ A VABZ L AOEHF RN T T a v
IHEIELET, FRROBI TRV 7Y r— g VN alReRA VAZ AR 3EHYD ., 24
VAL ARV T = a U ERITOVET,

Bl 45 BERHBILV Y Sy —3a v

postgres=> SHOW synchronous_standby_names ;

synchronous_standby_names

2 (standbyl, standby2, standby3)

(1 row)

postgres=> SELECT application_name, sync_state FROM pg_stat_replication ;
application_name | sync_state

standby1 | sync
standby?2 | sync
standby3 | potential
(3 rows)

/37 A — X% —synchronous_standby_names (ZIZIHX—Y 3 U ERICEXTHREB TE
FT, ZTOHARTRYILV TV r—va v ENHA U AZ AT LSRR £,
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39 tFal)7Trs

39.1 T4k -O—)L
pg_signal_backend 2 — VW DMEETIERKSNE T, ZOr— /LIy 7= R FakR
W5 7LD EEHF T LET,

3.9.2 ARIZEM
P MBI E D T — 4 (—F—4) [T THIE D & Bl STER TX 72< 720 % Lz,

Bl 46 pg_ NPOIEE D u—N 4

postgres=# CREATE ROLE pg_testl ;
ERROR: role name “pg_test1” is reserved

DETAIL: Role names starting with “pg_" are reserved.

$ initdb ——username=pg_admin data
initdb: superuser name “pg_admin” is disallowed; role names cannot begin with

“og”
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KEEOVERIZIX, L FO URL #&&IC L% Lo,

e Release Notes
http://www.postgresql.org/docs/9.6/static/release-9-6.html

e What’s new in PostgreSQL 9.6
https://wiki.postgresql.org/wiki/What%27s new in PostgreSQL. 9.6

e Commitfests
https://commitfest.postgresql.org/

e PostgreSQL 9.6 Beta Manual
http://www.postgresql.org/docs/9.6/static/index.html

e GitHub
https://github.com/postgres/postgres

e PostgreSQL9.6Betal 7} &
http://www.postgresql.org/about/news/1668/

e NewlIn96
https://wiki.postgresql.org/wiki/NewIn96

e PostgreSQL 9.6 HH&rED & (Michael Paquier & A)
http://michael.otacoo.com/

o Hxoftdk HfE (LZ@itsA)
http://d.hatena.ne.jp/nuko_yokohama/
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