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1. (FUSIC

AXE(L PostgreSQL 11 (CEFENDEELFHEEZRIAL . ERR(CEMES B IEARHEREIRE T DEDT
9, PostgreSQL 11 [CDWTHEEL LD ELTWBRII—YUDENFICIRBCEZBNELTULET,
2018 £ 5 B 24 H(CU U — X &Nz PostgreSQL 11betal Z{ERA LU CTI&EEZ1TD T, AXEZ/EK L TLET,

2. W=

PostgreSQL 11 DFEZE/IFHEEEFLUTDEDTI, ARFI A MTEINSDIEEZRMD LITFET,
o JITO>)\AILEN

o N—=Fa>a> TR I E

o UHIEITORRR IRTNE

« JO>—>2vARTORS>HUS 3 > liElEdR—

«  EBEET SCRAM F v >)L/\1 > REYR— b~

+ ALTER TABLE .. ADD COLUMN OD4EEINE

o Do > ROBEBDILR

C DA EHINVREBEBINITYCEEN S S D E T, ETOEERD—E(C DU TIE PostgreSQL 11 RF1
A RMADYUU—-XJ—b (BIFURL) [CEEFH=NTWNET,

https://www.postgresgl.org/docs/devel /static/release—11.html

3. REEDfzshDtwy K7wv T

3.1. YVIMIITPAF

PostgreSQL 11 (R—HRZEZL) (FULTF URLOR—Hh5H 5> 0O—REETT, YV—XO—R
Windows D/ A FUD1> X b=, RPMyum URZ RUNMAHBESNTWET,

https://www.postgresqgl.org/download/snapshots/

3.2. REEERIR

FREEBRIT & LT, HP ProLiant MicroServer £ CentOS 7.x / x86_64 Z{FERAULE Uiz, CN(INEH—)(
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N2 THD . AL BARNIEYS > EOMREDIRRDOAFIEY — /) NCH T D HEEDIRIEFER LT
WEE A,

3.3. 12AM=)b

zlib. zlib-devel. readline. readline-devel D&/ \Wwo—S5MN0SHA A M—ILENTULDIRET.
UFOATZ 3> (CTY—RO—ROEILRZEITVWEUTE, lusr/locallpgsql T« L7 kU 7% postgres 1—H
THRAHFESTRERT LI RNIEUVUTHELUREDX T, postgres 1—HI(CTERITLELIE.

$ cd postgresgl-llbetal

$ ./configure --prefix=/usr/local/pgsql/11.0 —--enable-cassert \
--enable-debug --with-libxml --with-openssl --with-perl --with-python

$ make world

S make install-world

RISERZRES DI 7 I)IL2EaSHh LT, @ALET,

$ cat > 11.0.env <<'EOF'

PGHOME=/usr/local/pgsql/11.0

export PATH=$PGHOME/bin:$PATH

export LD LIBRARY PATH=$PGHOME/lib:$LD LIBRARY PATH
export PGDATA=/usr/local/pgsql/datall.0

export PGPORT=5432

EOF

$ . 11.0.env

T—INR—RISRAI&FERLET. OT—JUEL (COV—IL) . UTF8ZFT IAILbELFET,

$ initdb --no-locale --encoding=UTF38

FHEI 7 A INCRNRDREZSZAFET .

$ cat >> S$PGDATA/postgresgl.conf << EOF

logging collector = on

EOF

PostgreSQL Z#EE# LFE T,

$ pg ctl start
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3.3.1. JITO)\AIL=ZEDST=HDEIL R

iz (SEMESNIZ IT O/ A LB ZES 2D ICFUTOEIL RFIENKETT .

F9'. LLVM O/ ASEBENANETI, RHEL/CentOS 7.x D LLVM (F/\—=3> 34.x EQFELES |
Software Collections H'5 llvm 4.0.x ZEB A ULE U,

# yum install centos-release-scl

# yum install llvm-toolset-7 llvm-toolset-7-1llvm-devel

configure A > 3 > (C--with-11vm %, F/&. LLVM_CONFIG Z#J(C llvm-config 1< > RDJ/ (R ZI8TE
LET . =5(C C++° CLANG BIEWLWEIT DT, CNSICDVWTEALLZ IvmY =)Lty bMIEFNDIEDZ
ESKDIC. CXX. CLANGZIEELE T, AFITIEC O /\AS(CHIvm Y =)Ly MMIEFENSD goc 7.x
ZESLDICCCHBIELTVET,

$ cd postgresqgl-llbetal/

$ CC=/opt/rh/devtoolset-7/root/usr/bin/cc \
CXX=/opt/rh/devtoolset-7/root/usr/bin/g++ \
CLANG=/opt/rh/llvm-toolset-7/root/usr/bin/clang \
LLVM CONFIG=/opt/rh/llvm-toolset-7/root/usr/bin/llvm-config \
./configure --prefix=/usr/local/pgsgl/11.0 --enable-debug --with-11lvm
$ make world

$ make install-world

COOAINAIUF--with-11lvm AT IV EUDIFE L BARTEBIZELUE T . REERE TE 20 9(F
FEUFE U,

COEI REFESBEICITRBEHEETE T LD_LIBRARY_PATH [CIvm DS TS D/ AEMZTHE
£9,

$ cat >> 11.0.env <<EOF
LLVM7LIB=/opt/rh/llvm-toolset-7/root/usr/1ib64
export LDfLIBRARYiPATH=$LLVM7LIB:$LD7LIBRARY7PATH
EOF

$ LLVM7LIB=/opt/rh/llvm-toolset-7/root/usr/1lib64

$ export LDfLIBRARYiPATH=$LLVM7LIB:$LD7LIBRARY7PATH

4181 TIT O>)\A)LBBEDIBNN] (CBRDAFIETE)L RUTE PostgreSQL Z{ERA L TWLET,
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4. EBIBNNHERE

FTEINEINMERE, EEEm L ICDWTENEIESRZ L CL\EET, /e, DB CHEEDRIERRIAE LET,
BIBNMEBEDFERIRSRBR IR —FIRICERESND Y =2 ZILICEHE NTULET ., K7 X M—)LFExE
ToE%E. LUTDOBA (1> X —JL5ED share/doc/html) (CHTML DY =1 7)LHNERKRSNE T,

/usr/local/pgsql/11.0/share/doc/html/

F/z. BT URL (CT PostgreSQL 11 DX Za PILAAAHESNTNE T, WINERELIRXDFT,

http://www.postgresgl.org/docs/11/static/

4.1. JIT A>)\AI)LEEEDEM

JIT WA AN SIZ PostgreSQL Tl SQLETT S TIT ZED EWVWIBRINEUF T, T & &E
SIBEICIE. SQL BATEEDITT —F DELD H LAEEY® SELECT UX bR, £AFADRDETENRYICTI>
INAILENTHSERITENE T, RYICOA/NAILITDUIEMER FIN 1 BB DDEITITESIRDET
DT, HENL MUIBTOMRER ENEIFTEET,

FTIT MEONDEMFZR THET . JTBICO S DMEEZEMNBIESNTWT, JTEESH. T
ZEDBED IR MEOBMEZRZRETETE T, HFENE < THDICOR MIARELIRDIBE(CERT BB
PMELCFIDT., EEIAMETEDXISBRSHAETNBNENDZETT,

(FERBRIC/PARMTH IITHEET HESIZHR/ET D)

dbl=# SET jit TO on; -- T7#)IWF3H on

dbl=# SET jit above cost TO 10; -—- T27#J)F 100000, JIT O V/A LEA
dol=# SET jit optimize above cost TO 10; -- T Z#JL bk 500000, RBLHITS
dol=# SET jit inline above cost TO 10; -- T7#JL k500000, € 54 EHITS

GBUET—TINEHED)
dbl=# CREATE TABLE tl (id int PRIMARY KEY, v text);
dbl=# INSERT INTO t1l

SELECT g, md5(g::text) FROM generate series(l, 1000) as g;

(HETEVEHLEZ JITARMICLE DS L S IZHE L TRITT 5)

dbl=# explain analyze SELECT id, translate (v, 'abcdef','') ::numeric

FROM tl WHERE id % 2 = 1;
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QUERY PLAN
Seq Scan on tl (cost=0.00..24.04 rows=5 width=36)
(actual time=85.110..87.215 rows=500 loops=1)
Filter: ((id % 2) = 1)
Rows Removed by Filter: 500

Planning Time: 0.187 ms

JIT:
Functions: 4 (oIT MBS N T-E T D)
Generation Time: 2.939 ms {o1T a2/ A LFRERR)
Inlining: true (TITTODA VT4 b To=M?)
Inlining Time: 6.707 ms (1T TDA > 5 4 L DOFRERE)
Optimization: true (JIT CORBEIEEITo=H07?)
Optimization Time: 54.819 ms (o1T TORELDFRERE)
Emission Time: 23.230 ms (o1T 2— FH O DOFRERME)

Execution Time: 90.337 ms

(13 rows)

ERIFNENT=TIADBNVWEDE TIDT ITETULEDIMERDT—XATY ., SEJITH
RNCB<HZRTHELEL D, CPUBER Cho THENZWI—RZE>THET,

1B EIREERCEICULET . 1BHFDT—TILEEDEA R —2 0 BBEIOFSHAKRE <D T
UESDOT. 1 BHOITZEIRIBEEEIEDE I, ROWS AT 3> EBEELTHIFE. TS FHICHEHENIME
DDFERT, Fz. BHEFELKSTAOBBEEFEEAEDEIERICUET.

dbl=# CREATE FUNCTION £100000000 () RETURNS SETOF bigint ROWS 100000000
LANGUAGE sgl AS $S
SELECT g FROM generate series(l::bigint, 100000000::bigint) AS g;
$S5
dbl=# SET jit TO off;

dbl=# explain analyze
SELECT g, 'X is "' || random() * pi() * substr((g *
In(g::float8 + g / 2))::text, 1, 5)::float8 || '™'
FROM £100000000() AS g;

QUERY PLAN
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Function Scan on £100000000 g

(cost=0.25..5750000.25 rows=100000000 width=40)

(actual time=34739.347..333405.234 rows=100000000 loops=1)
Planning Time: 0.121 ms
Execution Time: 341003.279 ms

(3 rows)

dbl=# SET jit TO on;
dbl=# explain analyze
SELECT g, 'X is "' || random() * pi() * substr((g *
In(g::float8 + g / 2))::text, 1, 5)::float8 || '""!'
FROM £100000000() AS g;
QUERY PLAN
Function Scan on £100000000 g
(cost=0.25..5750000.25 rows=100000000 width=40)
(actual time=56401.345..334782.504 rows=100000000 loops=1)
Planning Time: 0.049 ms
JIT:
Functions: 2
Generation Time: 0.446 ms
Inlining: true
Inlining Time: 9.058 ms
Optimization: true
Optimization Time: 42.945 ms
Emission Time: 32.385 ms

Execution Time: 280045.147 ms

(11 rows)

X MEN 5750000.25 TIDTT I AL REETH JTHEHAINET . JTEDOANFIERRNE
<IBD>TWET,

TRISTECDSALZITEDELUTE SEIFDERTULKEROFIEL (E5DE (RERE) T,
15 20%2E DOPFERENAEE SN TLE T,
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Executon Time [ms]
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350000
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250000
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50000
0

ITERE R JITaE A
4.1-1: JT THEET YV T B —X

4.2. \—=F«433=>0DH=E

PostgreSQL 10 H'5 CREATE TABLE X(Z PARTITION A< 3 > hYNENNESN T, BB RINEX EDIBRT
F=JIDI\—F 423> RFRTETBDLDICIRDFE LI, PostgreSQL 11 Tld, CD/I\—Fr>3=>
THBREICDVTWL LK DIENTHONTWVET,

AHEBETIEVWS SISO UWVWAEBNEIHZULEITDT, O TEIBLTHETET., —DDT—TILZEH
DFFT=TICHETZON/I—F >3 =>TTY, COEE, FT—JIaE02RERERIT DT
ZN=F423a>F7=TIWVEFVFET., 7LD EE2N—=FT142a>EFVET,

4.2.1. )\—=F423>2RKICHIT D1 >FT v I XVER

PostgreSQL 10 £T(&. A>T VIR IEL2DI\—F v >a>(cLMisETES. N\—F1>a>7-7
WKL TSATUF—HIFIC L= — U ERITD I ENTETHEFRATUZ. INSH PostgreSQL 11 H
SEMFTEIMNSHIREEIRDF T, TOERMHE. 12TV IRARMRIC/IN—FT 1 >3 >F—DF (Fian5)(—
T4 2 AZNEDEELIRDH) ZELETT,

BERUET. LTFDLEDICPRIMARY KEY I8EZ DT CTIN—F0 >3 >FT—JILEVERTENTEET
(IS—TF 4 avER)
dbl=# CREATE TABLE t_log (id int PRIMARY KEY, ts timestamp,

mes text, typ int) PARTITION BY RANGE (id);

Copyright © 2018 SRA OSS. Inc. Japan All rights reserved.
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CREATE TABLE

dbl=# CREATE TABLE t log 0 PARTITION OF t log

FROM (0) TO (100000);

CREATE TABLE

dbl=# CREATE TABLE t log 1 PARTITION OF t log

FROM (100000) TO (200000) ;

CREATE TABLE
dbl=# CREATE TABLE t log 2 PARTITION OF t log

FROM (200000) TO (300000) ;

CREATE TABLE

(T—458HA)

dbl=# INSERT INTO t log SELECT g, '2018-05-24
(g || '"s'")::interval, md5(g::text), g %
FROM generate series (0, 250000) AS g;

INSERT 0 250001

FOR VALUES

FOR VALUES

FOR VALUES

22:00"::timestamp +
5

Fle, EASZINEFERVDT, LTFOXISICEEUTs T EFTRICLTWVWDA TV IRBEIMNTCEE
9, Ffz. Btree A>TV IRLNDA > FTVIRXTCHEEMRTEET,

dbl=# CREATE INDEX ON t log (ts, id);
CREATE INDEX
dbl=# CREATE INDEX ON t log USING brin (ts,

CREATE INDEX

id);

-- brind VTYH R

N=F423>FT=JINHELIZA 2T Y IRE. REEUVTREL D/ —-F1 232 (CHTB1 2T
VOIREUVTERRENTNET, /(T4 >3>0D—D% \d THARDEEBDA>FTYVIRZFO>TNSDZ

ENOMDFET,
dbl=# \d t log 2
Table "public.t log 2"
Column | Type | Collation | Nullable | Default
———————— e it e Rt it T
id | integer | | not null |
ts | timestamp without time zone | |
mes | text | |
typ | integer | | |

Copyright © 2018 SRA OSS, Inc. Japan All rights reserved.
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Partition of: t log FOR VALUES FROM (200000) TO (300000)
Indexes:

"t log 2 pkey" PRIMARY KEY, btree (id)

"t log 2 ts id idx" btree (ts, id)

"t log 2 ts id idx1" brin (ts, id)

Ffe. TSATVERNERDT—55/ATDE. IS—ABIIUATOLSCRDET,
US=F 423 T—=TL~ADEST=HFA)
dbl=# INSERT INTO t log VALUES (1, CURRENT TIMESTAMP, 'mes', 1);

ERROR: duplicate key value violates unique constraint "t log 0 pkey"

DETAIL: Key (id)=(1) already exists.

(BB S—T 1 a3 I~ DRST-HEA)
dbl=# INSERT INTO t log 2 VALUES (1, CURRENT TIMESTAMP, 'mes', 1);
ERROR: new row for relation "t log 2" violates partition constraint

DETAIL: Failing row contains (1, 2018-05-31 13:53:18.746874, mes, 1).

DFED. N=F123>F-TIIHITBDTSAIUF—FIFPI-—IFIf(E IRODIFRRTED<
e, B2/ —F02a3> tDA>FTYvIRCKIDHEIICI D TEREENTNDZENMONDET.

4.2.2. )\—=F4>3>57—J)LICT NP+ —

PostgreSQL 11 M5/\—F 1 >3 > —J)LICH U THEBF—NERTETDILD(CRDFET,
BTFDESIC. tlogT—TILD typ FIDTYRF E12D t_log_typ_master —TILZEVED T /\—F 1 >3
> =)L t log (CHBBF—HIZRITDCENTEFH U,

dbl=# CREATE TABLE t log typ master (typ int primary key, txt text);

dbl=# INSERT INTO t log typ master VALUES (0, 'type 0'), (1, 'type 1'),
(2, 'type 2'), (3, 'type 3'), (4, 'type 4');
dbl=# ALTER TABLE t log

ADD FOREIGN KEY (typ) REFERENCES t log typ master (typ):

UFDESE N =F 12 3>F—TILBRCH U TE ML D/IN—F 123> (WU THE. HFIHHEREL
TR ENERTEFET,
(R=F42arT—TNLICHLTHHERT 5T —2#FA)

10
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dbl=# INSERT INTO t log VALUES (250001, '2018-05-29 00:00', 'message', 9);
ERROR: insert or update on table "t log 2" violates foreign key constraint
"t log typ fkey"

DETAIL: Key (typ)=(9) is not present in table "t log typ master".

(=T 1423 T—TNICHLTHPRRT 5T —2EA)
dbl=# INSERT INTO t log 2 VALUES (250001, '2018-05-29 00:00', 'message', 9);
ERROR: insert or update on table "t log 2" violates foreign key constraint

"t log typ fkey"

DETAIL: Key (typ)=(9) is not present in table "t log typ master".

U, #wERAIELTN—FT1r2a>F7—JIILZESLETEFEA.
UFDXS(Ct log & 134 135 D/IN—F«>3>F7—TIL=ZED T,

dbl=# CREATE TABLE t log detail (id int primary key, detail text)

PARTITION BY RANGE (id);

dbl=# CREATE TABLE t log detail 0 PARTITION OF t log detail
FOR VALUES FROM (0) TO (100000);

dbl=# CREATE TABLE t log detail 1 PARTITION OF t log detail
FOR VALUES FROM (100000) TO (200000);

dbl=# CREATE TABLE t log detail 2 PARTITION OF t log detail
FOR VALUES FROM (200000) TO (300000) ;

dbl=# INSERT INTO t log detail SELECT g, md5(g::text)

FROM generate series (0, 250000) AS g;

ZIHBBF—RFIRZIBELLDETDE. IS5 —(CRRDFT,

dbl=# ALTER TABLE t log detail ADD FOREIGN KEY (id) REFERENCES t log (id);

ERROR: cannot reference partitioned table "t log"

11
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4.2.3. )I\—F 4 > 3> BDOEBHT —FTEH

IN—F 4> 3a>F—ERRBFDIE%E UPDATE Uz &= (2. HEICITA A LULMEIC S SH LWLBI \—F
SO 2(CBEIDILDICRDELRE.

COEWEEER U TCHET,

(TR MARDITTT . id = 0 BOT t_log 0 ICELTWBIFTTT, )
dbl=# SELECT * FROM t log WHERE id = 0;

id | ts | mes | typ
————t— - +-——

0 | 2018-05-24 22:00:00 | cfcd208495d565ef66e7dff9f98764da | 0

(1 row)

(idZEAFET, )
dbl=# UPDATE t log SET id = 250001 WHERE id = 0;
dbl=# SELECT * FROM t log WHERE id = 250001;

id | ts | mes | typ

———————— -
250001 | 2018-05-24 22:00:00 | cfcd208495d565ef66e7dff9f98764da | 0
(1 row)

(t log 0 B t log 2ITBBILTWWSCELHMYET, )
dbl=# explain SELECT * FROM t log WHERE id = 250001;
QUERY PLAN
Append (cost=0.29..8.31 rows=1 width=49)
-> 1Index Scan using t log 2 pkey on t log 2
(cost=0.29..8.31 rows=1 width=49)
Index Cond: (id = 250001)

(3 rows)

52D UPDATE (CDULVT EXPLAIN ANALYZE ZfHI3 TRITI D L. RITTSUICHBNTE/(—FTr23
SEREZADEBFELU TV T ENHERTEEY.

dbl=# EXPLAIN ANALYZE UPDATE t log SET id = 250002 WHERE id = 0;

12
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QUERY PLAN
Update on t log (cost=0.29..8.31 rows=1 width=55) (actual
time=0.059..0.059 rows=0 loops=1)
Update on t log 0
-> 1Index Scan using t log 0 pkey on t log O
(cost=0.29..8.31 rows=1 width=55)
(actual time=0.008..0.009 rows=1l loops=1)
Index Cond: (id = 0)
Planning Time: 0.138 ms
Trigger for constraint t log typ fkey on t log 2: time=0.026 calls=1
Execution Time: 0.114 ms

(7 rows)

4.2.4. )\w>a)\—F7q4>a3=>4-

PostgreSQL 10 TOF—JIIN\—F >3 __>J T\ —Fa> 3> JgE LT, UX N (LIST) &

&FH (RANGE) MMERTEE U, PostgreSQL 11 TIEZSHUCINZ T/\w=1 (HASH) ZFERATEDLS
([CIRDFET., cNEFESHRE/\VvS1/—F 1 >3 TEFVET, J\vSa/\—-F1> 3= T(d.
IN=F 4 >3 >F—FIDMECH U TERERD)\v > 1EEERLT. TOEZEISTZRDANL DB
(CEDWTRDDTZEITVET,

HUFE, RBICN\YZa/N\—F02a3 2D FEo/\—F123>F T Z2tFo THET,

(=T 1423 T—TINVEEETS)

dbl=# CREATE TABLE t message (mid bigint, mes text, ts timestamp, flag int)
PARTITION BY HASH (mes); -- *wE—IXFI (mes)EF—ICT D

dbl=# CREATE TABLE t message 3 0 PARTITION OF t message
FOR VALUES WITH (MODULUS 3, REMAINDER 0 ); -- 3’6%“91%") 0

dbl=# CREATE TABLE t message 3 1 PARTITION OF t message
FOR VALUES WITH (MODULUS 3, REMAINDER 1 ); -- 3’6%“91%") 1

dbl=# CREATE TABLE t message 3 2 PARTITION OF t message

FOR VALUES WITH (MODULUS 3, REMAINDER 2 ); -- 3 CEI-oTHRY 2

(EZHBAT S ERFHFIRY ST 5NB)

13
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dbl=# INSERT INTO t message
SELECT g, md5(g::text),
'2018-05-24 22:00'::timestamp + (g || 's')::interval, g % 5
FROM generate series(l, 150000) AS g;
INSERT 0 150000
dbl=# SELECT count (*) FROM t message 3 0;

count

49865

(1 row)

dbl=# SELECT count (*) FROM t message 3 1;

count

50243

(1 row)

dbl=# SELECT count (*) FROM t message 3 2;

count

49892

(1 row)

PostgreSQL 11 D)\ 2 /\—=F 1 >3 >0 TI)I\—F« >3 > DOEENSIEDRITFERAERINT
WET,

MRA2 MIZETDIN=F423>T/\vS1EZEIDE (RKFITE3) NEICTRSTERL. &WLWDZ
ETI.3TEIDODTRD 0 E/2DE (0.3.6.9.12.15, ) (X 6 THID>TRD 0 £72D# (0.6, 12, ) &,
6 TEIDTHRD 3 &L72B%E (3. 9. 15, ) (CNEITBENTEET,

ZZ 7 [(MODULUS 3, REMAINDER 0)| &E&E U/ (—F+ >3 >ZEBD LT, 1D (C TIMODULUS
6, REMAINDER 0] ®/{—5 < 3>, [MODULUS 6, REMAINDER 31 D/{\—F 4 >3 >%EHIT D ET.
IN=F > 3>FBPIENTEET, 2DORIC. DU/ —FT0 23 >DF7—FZBIRALT. 7—
HEERSENETETTY. SQL AN REUTIFATFORSICRADET,
(120D18—F4232%2D0I—T 143V TEEHRR)
dbl=# BEGIN;

dbl=# ALTER TABLE t message DETACH PARTITION t message 3 0;
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dbl=# CREATE TABLE t message 6 0 PARTITION OF t message FOR VALUES WITH
(MODULUS 6, REMAINDER O0);

dbl=# CREATE TABLE t message 6 3 PARTITION OF t message FOR VALUES WITH
(MODULUS 6, REMAINDER 3);

dbl=# COMMIT;

(THRYFLEITHOTRY 0DN—FT 1 2avDT—3EBRALEE. HIRT D)
dbl=# INSERT INTO t message SELECT * FROM t message 3 0;

dbl=# TRUNCATE t message 3 0;

COFNEEDP LI ORITUTWIIE, /=77 >3 >DOBRERZEZR\Y—EXEILRUICRHTERT,

N=F 42 3>ZBSIMADLEE(C1 DD 2T U232 ELTRDE. T—FRARICTIRD DTS
BBIN=FT A ZIMENVRETI ETS— (TR0, Fe, —DD/\w S 2 BICH U TEBD/ (-1 3>
IBIASCIRIE S IR BREE TS — £RBTH T,

4.2.5. BWEDEERITED/\—F+ >3 2 ERIMLIE

PostgreSQL 10 B K. ENLBIDT—TIUkEZRES T/\—F 4 >3 =2 J(CHBNTHE. RREZMHCE
DRVW=F123> (BBWEFT—TI) ([CHITDIRFv>2aRI DdMENSDFEUE. UEHEIKY
(CKBBRFL (constraint exclusion) EMEEN. F%TE constraint_exclusion (C&> TEZ) - EXINHIHIESNE T,
COOHERE(F SQL DERITT S =2 F I D LS ICHRBIL TWLE L.

TN LT, PostgreSQL 11 Tld TS IAERRBSIEITTEA< SQL 2RTI DR TARAER/\—F 1>
DRI TEE T . COEEZ partition pruning EIFTF, FXTE enable_partition_pruning TEZ - E3h & #l
filcExd (IAIBEon) &

EITEFCAITD T ET, NSGA—F IO TRHNEDDTUNRT RAT— b A MCBWTEHER(CAE
IN—F 23N ETDENTEEY, PostgreSQL 9.2 LIETHBNUITUNRT RXF— hXA> MDOET
([CRUTELDBEIIINSGA=IEEDIET S AERMTONE TN, NSA—FEZELURNTSNE
TEN23IMEEHDZF U,

F2 )\ =T 23R TETHINIC L DRI TEITE AN D TZARD SQL ([CHEWT. TS AERK
B CRAF v 2AB/N—FT 123> DR EIEETT . UTF(ChlERULET.

dbl=# SET constraint exclusion TO on;
dbl=# SET enable partition pruning TO on;

dbl=# explain SELECT count (*) FROM t log WHERE id < 100000;
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-> Append

(4 rows)

-> Append

(8 rows)

Aggregate (cost=2258.00..2258.01 rows=1 width=8)

-> Seqg Scan on t log 0 (cost=0.00..1508.00 rows=100000 width=0)
Filter: (id < 100000)

dbl=# SET enable partition pruning TO off;

dbl=# explain SELECT count (*) FROM t log WHERE id < 100000;

Aggregate (cost=2266.63..2266.64 rows=1 width=8)
-> Seqg Scan on t log 0 (cost=0.00..1508.00 rows=100000 width=0)
Filter: (id < 100000)

-> 1Index Only Scan using t log 1 pkey on t log 1

Index Cond: (id < 100000)

-> 1Index Only Scan using t log 2 pkey on t log 2

Index Cond: (id < 100000)

QUERY PLAN

(cost=0.00..2008.00 rows=100000 width=0)

QUERY PLAN

(cost=0.00..2016.63 rows=100002 width=0)

(cost=0.29..4.31 rows=1 width=0)

(cost=0.29..4.31 rows=1 width=0)

CODFERM S WHERE A TRRIMINRIRE/RERIDRILVEDE A, constraint_exclusion = on 7213 TIE/\—F

23> TET
W CEEY,

enable_partition_pruning = on T/\—5« =3 2 BRIMIATEE(C/RD TL\D Z ENHE
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4.2.6. )\—=F 4 >3 A5MEIDHEE - X

* IN—=T I FERIDEE

UTFOLSMEED_DHDT—TILD e > T, ENENEF—Fid ZE > TCRUERGE T/ —F0> 3=
SPOEUTVWBRELEYT ., INST—JILZEET D ESICHIF UL VEIEE t_log & t_log_detail D/ \—F
A2 AVATTEAFEETDETY (CITlEaNE V—F 123 iEBR0EEe] EMUEY) . €59
NS EMEDIREHECTNTIT U, AFv > Z—8D/\—F 1 3 U ICRESTEIRDET,

t_log -O097—JIL

I
' id ts mes typ
F+— A LRI T Ayz—> aJ54~
t_log_detail -O075M>—J L
O id detail severity comment
FF— | FHlEIAvE—2 RAE AT B

PostgreSQL 11 5 DL SRBREEN P R— hENFE U, ERICEMEZHIRE L THET, CITD
t_log_detail (FERKEDS > TILRERICLTHDET,

(HBEEBRT t_log_detail T—TILERK - 4.2 28I TH-HLDERLTY)
dbl=# CREATE TABLE t log detail

(id int primary key, detail text)

PARTITION BY RANGE (id);

dbl=# CREATE TABLE t log detail 0 PARTITION OF t log detail
FOR VALUES FROM (0) TO (100000);

dbl=# CREATE TABLE t log detail 1 PARTITION OF t log detail
FOR VALUES FROM (100000) TO (200000);

dbl=# CREATE TABLE t log detail 2 PARTITION OF t log detail
FOR VALUES FROM (200000) TO (300000) ;

dbl=# INSERT INTO t log detail

SELECT g, md5(g::text) FROM generate series (0, 250000) AS g;

IN—=F 4 >3 BEDEEZ BB ICIFERE/NS A —4 enable_partitionwise_join & on (CLUET . T

AL off TF, Fz. /ISLILEMELHEAFEDE THRNTIHETIN RITT S ICH5ONDIHR
ZRMEICT DIz, INSLILBMFZINILE T BREZSATHEXT,
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dbl=# SET parallel setup cost TO 999999999; -- NFULIELTTZIVERD1=
dbl=# SET enable partitionwise join TO on; -- /A—T 4 >3 EAEEZERIC

dbl=# explain SELECT lo.mes, ld.detail FROM t log lo
LEFT JOIN t log detail 1d ON (lo.id = 1d.id);
QUERY PLAN
Append (cost=0.58..22710.76 rows=250001 width=66)
-> Merge Left Join (cost=0.58..8579.55 rows=100000 width=66)
Merge Cond: (lo.id = 1d.id)
-> 1Index Scan using t log 0 pkey on t log 0 lo (cost=0.29..3638.29
rows=100000 width=37)
-> 1Index Scan using t log detail 0 pkey on t log detail 0 1d
(cost=0.29..3441.29 rows=100000 width=37)
-> Merge Left Join (cost=0.58..8579.58 rows=100000 width=66)
Merge Cond: (lo 1.id = 1d 1.id)
-> 1Index Scan using t log 1 pkey on t log 1 lo 1
(cost=0.29..3638.29 rows=100000 width=37)
-> 1Index Scan using t log detail 1 pkey on t log detail 1 1d 1
(cost=0.29..3441.29 rows=100000 width=37)
-> Merge Left Join (cost=0.62..4301.63 rows=50001 width=66)
Merge Cond: (lo 2.id = 1d_2.id)
-> 1Index Scan using t log 2 pkey on t log 2 lo 2
(cost=0.29..1825.31 rows=50001 width=37)
-> 1Index Scan using t log detail 2 pkey on t log detail 2 1d 2
(cost=0.29..1726.31 rows=50001 width=37)

(13 rows)

FEDEKSIC t log_0 & t_log_detail_0. t_log_1 & t_log_detail_17/2&, /\—F« >3 >EALHFITHES
IBTS M ERENF L.

* IN—T I FERIDER

EMIBZITDEE(C/IN—FT 02 a>BICEMUEZELEICITOT. REICTDR/RZHREIDEND
EITT SN EREICIRD FE U,

CDEMFE B BICIEERTE/ (S A —4 enable_partitionwise_aggregate & on (CLZE T, T I AL MMI off
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TY, IS2DBWNVEHR LU TCHET SEIETS2 2RI < IBed/(S L) R(EHERSNIRNEK D I(C

LCWLWET,
dol=# SET parallel setup cost TO 999999999; -- /XTLIELTTSVERD=®

(IR—T 1L a VEROKHWEEDLVGS)

dbl=# SET enable partitionwise aggregate TO off;

dbl=# explain SELECT avg(length(mes)) FROM t log;

QUERY PLAN

Aggregate (cost=7578.02..7578.03 rows=1 width=32)

-> Append (cost=0.00..6328.02 rows=250001 width=33)

-> Seqg Scan on t log 0 (cost=0.00..2031.00 rows=100000 width=33)
-> Seqg Scan on t log 1 (cost=0.00..2031.00 rows=100000 width=33)
-> Seqg Scan on t log 2 (cost=0.00..1016.01 rows=50001 width=33)

(5 rows)

(IR—T 123 VERDRNZEESRE)
dbl=# SET enable partitionwise aggregate TO on;
dbl=# explain SELECT avg(length(mes)) FROM t log;
QUERY PLAN
Finalize Aggregate (cost=6328.07..6328.08 rows=1 width=32)
-> Append (cost=2531.00..6328.06 rows=3 width=32)
-> Partial Aggregate (cost=2531.00..2531.01 rows=1l width=32)
-> Seq Scan on t log 0
(cost=0.00..2031.00 rows=100000 width=33)
-> Partial Aggregate (cost=2531.00..2531.01 rows=1l width=32)
-> Seqg Scan on t log 1
(cost=0.00..2031.00 rows=100000 width=33)
-> Partial Aggregate (cost=1266.01..1266.02 rows=1l width=32)
-> Seqg Scan on t _log 2

(cost=0.00..1016.01 rows=50001 width=33)

(8 rows)

LFER2BFBBOTS > TIFR/IN—FT1>3>T &(C Aggregate UTWB T ENHERTEEY,
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4.3. I\SLIERTOHNE

J\S L )LEITIE PostgreSQL 9.6. PostgreSQL 10 TEH7R— hEMNTULEI M. PostgreSQL 11 TlE SQL
T CHINUETEIIEENEICV S DMEMENTWLET,

4.3.1. WH\w1EE

I\ AFEENISLUILEITTEDRLDCRDFE U, 4218 Tzt log &, 42281 (D&
426 i) THYED/Z t log_detail = —TJILEANEEE U TENT IMWENDEEEITI S E. [ Parallel Hash
Left Join | [Parallel Hash] Mh&IRENE Uz, I\ aERRE/\SLILTEITESNDLS(CRADET,

dol=# SET enable parallel hash TO on; -- ZhIETI#+ILFTH on
dbl=# explain SELECT max(length(mes || detail)) FROM t log lo

LEFT JOIN t log detail 1d ON (lo.id

1d.1id);

QUERY PLAN
Finalize Aggregate (cost=15810.11..15810.12 rows=1l width=4)
-> Gather (cost=15809.89..15810.10 rows=2 width=4)
Workers Planned: 2
-> Partial Aggregate (cost=14809.89..14809.90 rows=1 width=4)
-> Parallel Hash Left Join
(cost=6192.53..14028.64 rows=104167 width=66)
Hash Cond: (lo.id = 1d.id)
-> Parallel Append
(cost=0.00..4569.43 rows=104168 width=37)
-> Parallel Seq Scan on t log 0 lo
(cost=0.00..1619.24 rows=58824 width=37)
-> Parallel Seq Scan on t log 1 lo 1
(cost=0.00..1619.24 rows=58824 width=37)
-> Parallel Seq Scan on t log 2 lo 2
(cost=0.00..810.12 rows=29412 width=37)
-> Parallel Hash
(cost=4076.43..4076.43 rows=104168 width=37)
-> Parallel Append
(cost=0.00..4076.43 rows=104168 width=37)
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-> Parallel Seq Scan on t log detail 0 1d
(cost=0.00..1422.24 rows=58824 width=37)

-> Parallel Seq Scan on t log detail 1 1d 1
(cost=0.00..1422.24 rows=58824 width=37)

-> Parallel Seq Scan on t log detail 2 1d 2
(cost=0.00..711.12 rows=29412 width=37)

(15 rows)

4.3.2. WHA>F w20 XVERK

Btree - 25w U ADIERL CHHBMENTOND LS (C/RAD R U,
UFDLSC 421 8THED T2t log DA 2T W OREBIERR L THET &/ SLILBHEN R TEE T
HRDIzsh. DEBUGT LNILDA Y Z—SZ B NS ETOET .
(REREAS 2 L EANREBARA DNET. TIHIVEME 2 T, )

dbl=# SHOW max parallel maintenance workers;

max parallel maintenance workers

2

(1 row)

dbl=# DROP INDEX t log ts_id idx; -~ AVTYORZHIRLET
dbl=# SET client min messages TO DEBUGL; -- BMFRERBDT-$ DEBUGL ICLET

AVTYOREBERLET. NS VLBENERBTEEY, )

dbl=# CREATE INDEX ON t log (ts, id);

DEBUG: Dbuilding index "t log 0 ts id idx" on table "t log 0" with request
for 1 parallel worker

DEBUG: building index "t log 1 ts id idx" on table "t log 1" with request
for 1 parallel worker
DEBUG: Dbuilding index "t log 2 ts id idx" on table "t log 2" serially
CREATE INDEX
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4.3.3. ili5 CREATE TABLE AS

[CREATE TABLE ... AS .... 17&&, SELECT UTc#ER%ZT—JILICIEINT D SQL @ mHh VW< DB DET,
NS5O SQL THFIBNITIOND XS (C/RDF LTz, PostgreSQL 10 FT(&, MEHREE SN TLEL
Iz

HEMNEBIMSNTZEDFUTD 3B TY,

+ CREATE TABLE ...AS ...

« SELECT ... INTO ...

+ CREATE MATERIALIZED VIEW

UF(CHzRrUET,
dbl=# SET force parallel mode TO on; -- ChoDEETIE
dbl=# SET parallel setup cost TO 0; -- HRBRICTSUFITNFLILERE
dbl=# SET parallel tuple cost TO 0; -- BHTEAREEZMELTLET,

dbl=# explain CREATE TABLE t create AS SELECT * FROM t log;
QUERY PLAN
Gather (cost=1000.00..5569.43 rows=250001 width=49)
Workers Planned: 2
-> Parallel Append (cost=0.00..4569.43 rows=104168 width=49)
-> Parallel Seq Scan on t log 0
(cost=0.00..1619.24 rows=58824 width=49)
-> Parallel Seq Scan on t log 1
(cost=0.00..1619.24 rows=58824 width=49)
-> Parallel Seq Scan on t log 2
(cost=0.00..810.12 rows=29412 width=49)

(6 rows)

dbl=# explain CREATE MATERIALIZED VIEW mv_log AS SELECT * FROM t_log;
QUERY PLAN
Gather (cost=1000.00..5569.43 rows=250001 width=49)
Workers Planned: 2

-> Parallel Append (cost=0.00..4569.43 rows=104168 width=49)
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-> Parallel Seq Scan on t _log 0
(cost=0.00..1619.24 rows=58824 width=49)

-> Parallel Seq Scan on t log 1
(cost=0.00..1619.24 rows=58824 width=49)

-> Parallel Seq Scan on t log 2
(cost=0.00..810.12 rows=29412 width=49)

(6 rows)

72d5. REFRESH MATERIALIZED VIEW (&) (S LILICIRD FEE A

4.3.4. 5 Append

Append & (IRRIERITEIECIC DRSBTS EBERTI . /\—F4>3>F—TJLOUNION ALL R
J= SELECT XMETCHIRULE YT, CNODilFIAR Parallel Append hYBIIENE LTz,

dbl=# SET force parallel mode TO on; -- ChoDEETIK
dbl=# SET parallel setup cost TO 0; -- BRAICTSUFITNFLILERE
dbl=# SET parallel tuple cost TO 0; -- BT EAZEEMNELTLET,

dbl=# explain SELECT * FROM t_ log ;
QUERY PLAN
Gather (cost=0.00..4569.43 rows=250001 width=49)
Workers Planned: 2
-> Parallel Append (cost=0.00..4569.43 rows=104168 width=49)
-> Parallel Seq Scan on t log 0
(cost=0.00..1619.24 rows=58824 width=49)
-> Parallel Seq Scan on t log 1
(cost=0.00..1619.24 rows=58824 width=49)
-> Parallel Seq Scan on t log 2
(cost=0.00..810.12 rows=29412 width=49)

(6 rows)

dbl=# explain SELECT * FROM (SELECT * FROM t log 0 UNION ALL

SELECT * FROM t log 1 UNION ALL SELECT * FROM t log 2) AS t log ;
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QUERY PLAN
Gather (cost=0.00..4569.43 rows=250001 width=49)
Workers Planned: 2
-> Parallel Append (cost=0.00..4569.43 rows=104168 width=49)
-> Parallel Seq Scan on t log 0
(cost=0.00..1619.24 rows=58824 width=49)
-> Parallel Seq Scan on t log 1
(cost=0.00..1619.24 rows=58824 width=49)
-> Parallel Seq Scan on t log 2
(cost=0.00..810.12 rows=29412 width=49)

(6 rows)

PostgreSQL 10 DIHFE. &XAF+>H/\SL)LICIR> TE Append BB (FEFIEIT T U,

4.3.5. parallel Leader participation

PostgreSQL T(HBEWFINIEE T B EE(C A > DTOTRBAFTRLIB(CSHIT 2EEFELET. 3/¢
SUITRITULD ETFTBEE. PostgreSQL (FT—HFTOLERE 2 DB EIFET,

#7272 postgresql.conf %EIER parallel_leader_participation (AL on) Zoff(CFDE. IO
TR FAHIB(CENETHERZFOLDICIRDET . UT (I SA—FZEXZBOETH T,

dbl=# SET force parallel mode TO on; -- ChoDEETIK
dbl=# SET parallel setup cost TO 0; -- BRAICTSUFITNFLILERE
dbl=# SET parallel tuple cost TO 0; -- BT EAZEEMNELTLET,

dbl=# SET parallel leader participation TO on;
dbl=# explain (analyze, verbose) SELECT * FROM t log;
QUERY PLAN
Gather (cost=0.00..2636.43 rows=250001 width=49) (actual
time=1.354..196.368 rows=250001 loops=1)
Output: t log 0.id, t log 0.ts, t log O.mes, t log O.typ
Workers Planned: 2
Workers Launched: 2

-> Parallel Append (cost=0.00..2636.43 rows=104168 width=49) (actual

time=0.048..93.421 rows=83334 loops=3)
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Worker 0: actual time=0.050..100.496 rows=81690 loops=l1
Worker 1: actual time=0.037..122.092 rows=77465 loops=1
-> Parallel Seq Scan on public.t log 0
(cost=0.00..846.24 rows=58824 width=49)
(actual time=0.041..16.937 rows=33333 loops=3)
Output: t log 0.id, t log 0.ts, t log O.mes, t log O.typ
Worker 0: actual time=0.047..38.800 rows=81690 loops=1
Worker 1: actual time=0.045..9.331 rows=9752 loops=1
-> Parallel Seqg Scan on public.t log 1
(cost=0.00..846.24 rows=58824 width=49)
(actual time=0.033..32.465 rows=50000 loops=2)
Output: t log 1.id, t log 1l.ts, t log l.mes, t log 1l.typ
Worker 1: actual time=0.035..55.294 rows=67713 loops=1
-> Parallel Seq Scan on public.t log 2
(cost=0.00..423.12 rows=29412 width=49)
(actual time=0.056..15.637 rows=50001 loops=1)
Output: t log 2.id, t log 2.ts, t log 2.mes, t log 2.typ
Planning Time: 0.433 ms
Execution Time: 236.220 ms
(18 rows)

-- EDwWorker LI L TWWHEWLWAA—TFT s 2avhtHd, ThbbITTORAMBLELTNS

dbl=# SET parallel leader participation TO off;
SET
dbl=# explain (analyze, verbose) SELECT * FROM t log;
QUERY PLAN
Gather (cost=0.00..2512.01 rows=250001 width=49) (actual
time=16.532..277.969 rows=250001 loops=1)
Output: t log 0.id, t log 0.ts, t log O.mes, t log O.typ
Workers Planned: 2
Workers Launched: 2
-> Parallel Append (cost=0.00..2512.01 rows=125000 width=49)
(actual time=0.086..84.206 rows=125000 loops=2)

Worker 0: actual time=0.079..66.568 rows=100000 loops=1
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Worker 1: actual time=0.094..101.845 rows=150001 loops=1
-> Seqg Scan on public.t log 0
(cost=0.00..1258.00 rows=100000 width=49)
(actual time=0.076..34.147 rows=100000 loops=1)
Output: t log 0.id, t log 0.ts, t log O.mes, t log O.typ
Worker 0: actual time=0.076..34.147 rows=100000 loops=1
-> Seqg Scan on public.t log 1
(cost=0.00..1258.00 rows=100000 width=49)
(actual time=0.090..34.300 rows=100000 loops=1)
Output: t log 1.id, t log 1l.ts, t log l.mes, t log 1l.typ
Worker 1: actual time=0.090..34.300 rows=100000 loops=1
-> Seqg Scan on public.t log 2
(cost=0.00..629.01 rows=50001 width=49)
(actual time=0.079..18.833 rows=50001 loops=1)
Output: t log 2.id, t log 2.ts, t log 2.mes, t log 2.typ
Worker 1: actual time=0.079..18.833 rows=50001 loops=1
Planning Time: 0.417 ms
Execution Time: 324.792 ms

(18 rows)

parallel_leader_participation /7' on 7" off MDEBWIEVWIRZ(C WD TI M, on DIFE Worker H11EH
UIRVBEFINEIE S DS ENMDOMNDET . ZDEPD (E A1 > TOCANMNIEZTO TLET,
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4.4. 2’)O3>—SvYATO RS>0 3 >8I

PostgerSQL11 H'5. T —IR—XADFHETEE AT T bELT FUNCTION (BE%R) odfhi(c
PROCEDURE (JO>—=+v) MBilENFz L. TO3—2v ERMOBWVNEUTOD@EDTY,
« CREATE PROCEDURE X(ZRETURNS A>3 >%##HE5FEEA.
J=f2U. INOUT B8 E> TRDERIET C E(EAIEET . OUT 5I3FZIETY,
- O3 —>vEROPCHHFANDC EFTEFEFHA. CALLXTHFUHULET,
- JO>—>vARTRSIHYOS 3 N alEE T,
« DOEX(FTOS—>v EABOIMNERDFET,

BUF (& PostgreSQL 11 RF1 X > (43.8.Transaction Management) (CEEEHDOTOS —>vEITHITY,

dbl=# CREATE TABLE testl (a int);
dbl=# CREATE OR REPLACE PROCEDURE p tx5() LANGUAGE plpgsgl AS $S
BEGIN
FOR 1 IN 0..9 LOOP

INSERT INTO testl (a) VALUES (1i);

IF i $ 2 = 0 THEN COMMIT; -- BEAg5azy bk
ELSE ROLLBACK; -- BB oA—ILIYY
END IF;
END LOOP;
END; $$;
dbl=# CALL p tx5(); -- CALLXTRTLEY

dbl=# SELECT * FROM testl;

rows)

70> —>+WT COMMIT, ROLLBACK h'#RE L CTWL\B Z EWHOND E T, FE L TLBD(E COMMIT.
ROLLBACK 217, SAVEPOINT & ROLLBACK TO (Z(FMELTCWER A, OS> —vHEETURE NS>
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Y2232 (23 LT COMMIT A2 ROLLBACK ' E4TSN. KD ST 3> (SEE(CRBESNE T,
FED CALL XA RR RSO YOS 3 >N TIIETTEERE A
UFDOESICITS—(CDET,

dbl=# BEGIN;
BEGIN
dbl=# CALL p_ tx5();

ERROR: invalid transaction termination

CONTEXT: PL/pgSQL function p_ tx5() line 5 at COMMIT

JO>—2v @D CALL FANFTEITERETI . 2L, BEAEANSDANTF CALL (FTEFEA.

Fe.&TO>—2vY T RS20 322 BRI DDITTREHDERA. UTOBHZSIBIZE0N,

dol=# CREATE PROCEDURE p tx8() LANGUAGE plpgsgl AS $$

BEGIN
INSERT INTO testl VALUES (0); -- COITHEAL,
CALL p tx7(); -- COMEUHLEIZT,
COMMIT;

END; $$;

dol=# CREATE PROCEDURE p tx7() LANGUAGE plpgsgl AS $$
BEGIN

INSERT INTO testl VALUES (1);

ROLLBACK; -—- A=)y EhTLEVET,
END; $$;
dbl=# DELETE FROM testl; -- REIAICBRMICT—IINEZRICLET
dbl=# CALL p tx8();
CALL
dbl=# SELECT * FROM testl; -- AMNF CALLZFED ROLLBACK BFILVT 0 fTICEYELT =,
a
(0 rows)

HUOHUED RS> a > EHEES T RSO0 >ICUEVWEEICE. REHLNSHD
BEGIN...END JOVO(CKBHY T ST O3> EHALET. UTOLSCINE. OS> —2vHT

I(EN/Z ROLLBACK ZZ DO —v A (COFITE p_tx7) OVIBZ(FICIRETEET,

dol=# CREATE OR REPLACE PROCEDURE p tx11() LANGUAGE plpgsgl AS $$%
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BEGIN
INSERT INTO testl VALUES (0);
BEGIN
CALL p tx7();
EXCEPTION WHEN others THEN NULL;
END;
COMMIT;

END; $$;

dbl=# DELETE FROM testl;
dbl=# CALL p tx11();

dbl=# SELECT * FROM testl;

-- ODfTEHEA

-- ROLLBACK #8270y —T«

-- 0 DITERALLBRIZED

LU UTFDRSRERCKRIDEEFELET.

dbl=# CREATE OR REPLACE PROCEDURE p tx12()
BEGIN
INSERT INTO testl VALUES (41);
ROLLBACK;
INSERT INTO testl VALUES (42);
COMMIT;

END; $$;

dbl=# CREATE OR REPLACE PROCEDURE p_ tx13()
BEGIN
INSERT INTO testl VALUES (0);
BEGIN
CALL p_tx12();
EXCEPTION WHEN others THEN NULL;
END;
COMMIT;

END; $$;

LANGUAGE plpgsgl AS $S

LANGUAGE plpgsgl AS $S
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dbl=# DELETE FROM testl;

dbl=# CALL p tx13();

dbl=# SELECT * FROM testl; -- p_tx12 THRAShETREFLEGL
a

0

(1 row)

p_tx12 D cO—)L/\wo&(ICOZY MUENG> TE. MUK Utp X13 Tldp tx12RTIS—H4E
Ul ohnweR-TERO—ILI\w =N TUEWVET,

BTCEREDIC RS OTIT aqliillz4>5 0> — v 2 ANTF THEVCHE I (ICE. HLATFENANES
IRDET,

4.4.1. EFHREEZECTO RS 2Y T 3 2 HIERTIE

PL/pgSQL M#72573", PL/Perl, PL/Python. PL/Tcl TEOS—Jv EEETOS —SvRTO RS Y
23 HEICHIEUTWEY ., FEBENTNIC RSP O 3 dlfilz I damaihemasnEuric.
BlZ(E. PL/Perl THHUL spi_commit()d [spi_rollback()J &WDBEIENEMENTWET LTFTDLSIC
EARALET,
(PL/Perl TH b5 ¥ ¥ 3 UFlEHOH)
DO LANGUAGE plperl $$

my $sth = spi query("SELECT x FROM generate series(l, 10) AS x");

my Srow;

while (defined($row = spi fetchrow(Ssth))) {
spi_exec query ("INSERT INTO testl (a) VALUES (" . Srow->{x} . ")");
if (Srow->{x} % 2 == 0) {

spi_commit () ;
} else {

spi_rollback();

$S;

30
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F—=I)LICHZBINT D EE(TEMTIICER
PostgreSQL 11 TE#E{btENE Lz,

BRELUTVDIBE(CIEER

PostgreSQL 11 #&5E L 7R— k

==/

RITICIKEZELZ LN

UTFICETHIZERUET,
(PostgresQL 11 TOFIEM)

dbl=# CREATE TABLE t alt

(id int primary key, cl int);

dbl=# INSERT INTO t alt SELECT g, g FROM generate series(l, 100000) AS g;
dbl=# \timing

Timing is on.

dbl=# ALTER TABLE t alt ADD c2 int;

ALTER TABLE

-- [EDMLFIEMITEE

dbl=# ALTER TABLE t alt ADD c3 int DEFAULT 100;

Time: 16.918 ms
ALTER TABLE

Time: 25.824 ms -- [EOHBHHEMEEE
(PostgresQL 10 TR T—J/LIZHIEM)

dbl=# ALTER TABLE t_alt ADD c¢2 int DEFAULT NULL;

ALTER TABLE

-- [EOHELFEMX 10.x THEE

dbl=# ALTER TABLE t alt ADD c3 int DEFAULT 100;

Time: 14.717 ms
ALTER TABLE

Time: 718.629 ms

-- 10.x CIXED H S F:EMITEL

RB. EDADEHIDRZE(C DT I PostgreSQL 11 THMKAE L CHEEELEY,

dbl=# ALTER TABLE t alt ALTER c3 TYPE bigint;

ALTER TABLE

640.206 ms -- PostgreSQL 11 THT—ABFEMIIFEICH > TLVEL

Time:
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4.6. D4 > RURHBDILE

PostgreSQL 11 T« > RO TIEER AT a >R ENE LTz,
F(F, HEEIERDIED(IC T > ROBEZFES 2 SQL DT A MNHDT —FEEDET ., UTDFT—TIL
t_temperature1 (& 5000 AR EBES EDRBEDT —FEELUIZED T,

dbl=# CREATE TABLE t temperaturel

(id int primary key, dt timestamp, high int, t float4);
dbl=# INSERT INTO t temperaturel SELECT g,

'2018-01-01"::timestamp + g * 'lOmin'::interval +

(floor (random() * 600) || 'sec')::interval,

trunc ((random() + random() + random()) * 5) * 100, NULL

FROM generate series(l, 5000) AS g;

dbl=# UPDATE t temperaturel

SET t = 30 - abs(8 - to _char(dt, 'MM"')::int) * 0.5
- abs (14 - to_char(dt, 'HH24')::int) * 0.5 - 40 * 0.5
- high * 0.001 + (random() - 0.5) * 2;

dbl=# SELECT * FROM t temperaturel LIMIT 5;

id | dt | high | t
e e Fom -
1 | 2018-01-01 00:19:47 | 600 | -1.78712
2 ] 2018-01-01 00:23:30 | 400 | -1.18362
3 ] 2018-01-01 00:34:34 | 100 | -0.812903
4 | 2018-01-01 00:43:27 | 600 | -0.74941¢6
5 ] 2018-01-01 00:53:45 | 600 | -1.11721

(5 rows)

4.6.1. GROUPS D4 > RDJL—A

4> ROTL—LDIBET GROUPS E— RICHBULELRE, TNIEROWS E—REBMTWVETH |
ORDER BY #8% U5 DENBMEDIZE(C(E—DDIIL—T E L TRWVET .
BUFo sQL TIEEE (high) HY600m K DEWAMELDNT PARTITION BY (CTHF2D X T, {AIB[E
BTUHUEX 2 &S DRI 1 DOFFH THISES t avg &L THAUTLET, dt= 2018-01-01 01:24:18
(2018 FE1 B 1 B 1BBD7T—4) DITD t_avg fB(E. 2018518 1H 0ENS 2BFEDFHESRIES
WSZ&ETY,
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dbl=# SELECT dt, (high > 600) high, t, avg(t) OVER (
PARTITION BY (high > 600) ORDER BY to char (dt,'YYYYMMDD-HH24'")
GROUPS BETWEEN 1 PRECEDING AND 1 FOLLOWING /**/ ) AS t_avg

FROM t temperaturel ORDER BY high, dt LIMIT 10;

dt | high | t | t_avg
————————————————————— e
2018-01-01 00:19:47 | £ | -1.78712 | -0.966641413668791
2018-01-01 00:23:30 | £ | -1.18362 | -0.966641413668791
2018-01-01 00:34:34 | £ | -0.812903 | -0.966641413668791
2018-01-01 00:43:27 | £ | -0.749416 | -0.966641413668791
2018-01-01 00:53:45 | £ | -1.11721 | -0.966641413668791
2018-01-01 01:24:18 | £ | -0.149579 | -0.537378480657935
2018-01-01 02:11:30 | £ | 0.873217 | 0.305551156401634
2018-01-01 02:38:01 | £ | 0.627603 | 0.305551156401634
2018-01-01 03:03:48 | £ | -0.129037 | 0.620003839333852
2018-01-01 04:03:42 | £ | 0.158182 | 0.963712198393685

(10 rows)

4.6.2. T4 > RITJL —/\RANGE E— RODIEE#IETE

D4 > ROTJL—ATINZFETIE value PRECEDING &5 KU value FOLLOWING & WL\ S18EMN RANGE
E— RTHBEABIEICIRDFELZ, T+ > R ITL—LRND ORDER BY THE U TWLDIIDHZITDIEN

SO CTEHDINEDINZEETETDLI(CIEDET,

gIIAD SQL Z5SE (FHIE 1 BRILUARDOT —4 (CDWTEHZRODILDICESM|ZDIEUTOLS TR

NEI,

dbl=# SELECT dt, (high > 600) high, t, avg(t) OVER (
PARTITION BY (high > 600) ORDER BY dt RANGE BETWEEN
'l hour'::interval PRECEDING AND
'l hour'::interval FOLLOWING /**/ ) AS t_avg

FROM t temperaturel ORDER BY high, dt LIMIT 10;

dt | high | t | t_avg
————————————————————— ot
2018-01-01 00:19:47 | £ | -0.273468 | -0.835916876792908
2018-01-01 00:23:30 | £ | -0.270229 | -0.835916876792908
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2018-01-01 00:34:34 | £ |  -1.23344 | -0.962530215581258
2018-01-01 00:43:27 | £ |  -1.94818 | -0.962530215581258
2018-01-01 00:53:45 | £ | -0.454267 | -0.962530215581258
2018-01-01 01:24:18 | £ | -1.5956 | -0.955757999420166
2018-01-01 02:11:30 | £ | 0.452694 | -0.441849559545517
2018-01-01 02:38:01 | £ | -0.859478 | -0.0572671095530192
2018-01-01 03:03:48 | £ |  0.234983 | 0.238512098789215
2018-01-01 04:03:42 | £ | 1.12585 | 0.843094613403082
(10 rows)

S dt ='2018-01-01 01:24:18' DITMD t_avgfB(E. 2018-01-01 00:24:18 H*S 2018-01-01 02:24:18 =&
TOHHEICHDT—YDHITREENDCETT,

4.6.3. T4 RIOTL—LDEXCLUDE AT>3>

I+ > ROTL—AIC EXCLUDE A>3 > (CHiE LE LTz, RANGE. ROWS, GROUPS DIEFEDFKE
(CBAF D EXCLUDE DWINHZIEEL T, TL—LhSHRHATDEDZIEETEET,

EXCLUDE CURRENT ROW HRITERNLFT,

EXCLUDE GROUP LERONEENDBIIBFORETIL—TEBRNLET,

EXCLUDE TIES LETINEFENIBIIBFORIES IL—TOAZITUNERNLET,
EXCLUDE NO OTHERS BroZE LEE A, EXCLUDE ZEEE LG WVMESEERELTY,

4618, 4.6.28DH>T)LSQLDIOAA> REESERD () ([CCNBATS I BEESX T, EMFElE
RIBDCENTEFET,

4.7. SCRAMFv > 2RIVINA >R

PostgreSQL 10 M 51 RFDEREE S I (C scram-sha-256 DBl SMNE LTz, PostgreSQL 11 TlE, D
scram-sha-256 Z{ESIRICF v > RILIA 2 REWEZ S B EMNTEDLDICIRDF L, Fr>ox=)UN
A2 R&EIFSSL (TLS) DB EDERKEET T, RDIEHDAYVEZ—CEDRDUICHWVTHEZD
SSL #EREBDBERZEEHD LT, TORBTZMOEGRCEVEOHERVELDCLT, LS Man-in-
the-middle (&) WEZHEDTT ., SCRAM F 7 )L/ \A > R(d ssl 5% T scram-sha-256 325 %
ESZBEICT IAIL FTEONE T,

UTFDFIETERICERLTHET,
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(postgresql.conf Z#RE L CUTHREZMNS5LET)
listen addresses = '*!'
ssl = on

password encryption = scram-sha-256

(pg_hba.conf DEHEDHICLUTREZMFELFEY)
# TYPE DATABASE USER ADDRESS METHOD

hostssl dbl test testl.example.com scram-sha-256

(SSLEMZEZTHITONSKSICRLAABDO I 7N ILEEEBELEY)

# su - postgres

$ cd /usr/local/pgsgl/datall.0

$ openssl req -new -x509 -days 365 -nodes -text -out server.crt \
-keyout server.key -subj "/CN=testl.exsample.com"

Generating a 2048 bit RSA private key

writing new private key to 'server.key'

$ chmod 600 server.key

(PostgresQL Z#HEBLFT)

$ pg _ctl restart

(TRAMADBELEGA—FEEYET)
dbl=# CREATE ROLE test LOGIN PASSWORD 'password';

CREATE ROLE

(FRFAL—YTssLEHLET)

$ psgl "host=testl.example.com dbname=dbl user=test sslmode=require
scram channel binding=tls-unique" # EBRIZ 11T
Password for user test: # IXJT—FARH
Pager usage is off.

psqgl (llbetal)
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SSL connection (protocol: TLSvl1l.2, cipher: ECDHE-RSA-AES256-GCM-SHA384,
bits: 256, compression: off)

Type "help" for help.

dbl=> 4 MEERTZELE
# ~/.postgresql/UTICROEBABD 774 ILEZBLTILVELITHEDOFIETTY

FREATE psql CTEHREXFINZEZIDIERATT —IR-—XXCEHELTWVWEFI, 22T
scram_channel_binding EWWD AT 3> ZIBELTCVWET . T IAI NI tls-unique T, fICZEMHE
tls-server-end-point MEECETEY, BHEIFIT IAI)L NMEETHED DFEA. ZRHEF>RILIN
AT A 2O EDIBNENSEKR T,

&TC. SSL i aEBMIC LTz PostgreSQL 11 (CXF LT scram-sha-256 TH&ft CE/eDITTIN, CDEE
SCRAM F v > )UINA 25« 2O MEDNTWD ViR I E(FE# LUV TS . DEBUG LNILZEDH TH
COJAvE—HEHRFRAL. /Oy bR TEHE SSL _EROTHRTEEE T .

7S
PostgreSQL 11 beta3 /{\—=3 > BT scram_channel_binding A>3 > (3 <R2D. tls-server-
end-point ARRDHEE XD EUT,

5. BEEIE

ARRF 2 A>T ME SRAOSS, Inc. HARZ#H (CKDERRENELIE, LA L. SRAOSS, Inc. HARZfHIEAK
REFZ A NMIHBWTIEEME. EBRAM. COMODRBFEEZTDEDTIEHEDEBA. KRFI XA ~EF
AIT35E. FABOEEICSBVLWTITRODTIELEDERDZET,
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