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THE DESIGN OF POSTGRES

The implementation
of POSTGRES began
in1986.

The implementation of
POSTGRES

Version 1, was released to a few external
users in June 1989

rewritten rule system

Version 3 appeared in 1991 and added
support for multiple storage managers,
an improved query executor, and a
rewritten rule system.

1991

Postgres95

In 1994, Andrew Yu and Jolly Chen
added an SQL language interpreter to
POSTGRES. Under a new name,
Postgres95.

Release 7.0

There are more improvements and fixes
in 7.0 than in any previous release
which includes Foreign Keys,updated
psql, optimizer averhaul, join syntax

rAL]

2005

Introduced Replication

Version 9.0: his release of PostgreSQL
adds features that have been requested
for years, such as easy-to-use
replication, a mass permission-
changing facility, and anonymous code
blocks.

2010

017

Partitioning

Version 11.0: Major enhancements in

PostgreSQL 11 include:

* Improvements to partitioning
functionality

* Improvements on parallelism

* SQL stored procedures that support
embedded transactions

The History of

The POSTGRES project, led by
Pro sor Michael Stonebraker, was
sponsored by the Defe Advanced
arch Proj
my R
al Sci
and ESL, Inc.

DEMOWARE

The first “demoware” system became
operational in 1987 and was shown at the
1988 ACM-SIGMOD Conference.

A commentary on the
POSTGRES rules system

Version 2 was released in June 1990
with the new rule system

End of postgres

In an effort to reduce this support
burden, the Berkeley POSTGRES project
officially ended with Version 4.2,

PostgreSQL

In 19986, Postgres95 has been renamed to
PostgreSQL, to reflect the relationship between the
original POSTGRES and the more recent versions
with SQL capability. At the same time, version
numbering starting with 6.0.

Windows service

Version 8.0: This is the first PostgreSQL
release to run natively on Microsoft
Windows® as a server. Point-in-time
recovery is introdeced along with few
more improvements

Logical replication

Version 10.0: Major enhancements in

PostgreSQL 10 include:

* Logical replication using
publish/subscribe

+ Declarative table partitioning

* Improved query parallelism.

postgreshelp.com

Follow us on
Facebook.com/postgreshelp
Twitter.com/postgreshelp
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LCOV - code coverage report

Current view: top level HIT Total Coverage
Test: PostgreSQL 13.3 Lines: 263718 437330
Date: 2021-09-08 11:57:24 Functions: 15414 23034 O

Legend: Rating: [ redium: >=75%  high >= 90 %
srcjbackend/nodes s [
sre/backend/optimizer/gego [E— 79.9 % 267 /334 96.6 % 28/29
srcfbackend/optimizer/path 84.9 % 5911 /6231 97.8 % 266 /272
srcfbackend/optimizer/plan | ==1 92.9 % 6692 / 7201 97.5 % 2717278
sre/backend/optimizer/prep | — ] 88.2 % 1442 /1634 96.8 % 60 /62
srefbackend/optimizerjutil I | 90.2 % 5950 /6598 96.5 % 305 /316
sre/backend/parser [E— 83.4% 16766 /20097 97.1% 433 / 446
src/backend/partitioning | E— 2297/ 2413 98.7 % 78179
srefbackend/port | 85.0 % 17/20
srcfbackend/postmaster [ 80.6 % 237/294
srejbackend/regex | 87.4 % 167 /191
sre/backendjreplication | 76.0 % 136/179
sref/backend/replication/libpgwalreceiver [ | _—
srfbackend/replication/logical - | 36.7% | 103/281]
srcfbackend|replication/pgoutput | |
src/backend/rewrite [— 88.5 % 1855/ 2096 98.8 % 80/81
srefbackend/snowball [ _ 100.0 % 6/6
sre/backend/snowball/libstemmer 1
sio/backend|statistics 91.1% 1378/1512 87.2 % 68/78
src/backend/storage/buffer [— 80.8 % 1238/1532 91.0% 91/100
srefbackend/storage/file | 92.0% 115/125
srefbackend/storage/freespace [E— 88.2 % 292 /331 93.8% 30/32
srefbackend/storage/inc I 77.3% 194 /251
src/backend/storage/large object I | 84.3 % 281/298 100.0 % 14 /14
sre/backend/storage/imar [— 80.1 % 3478 [ 4341 90.2 % 229 /254
src/backend/storage/page [— 88.0 % 337/383 95.7 % 22123
sre/backend)/storage/smgr [E— | 77.1% 370/480 96.1 % 49/51
sre/backend/storagefsync . 100.0 % 717
sre/backend/tcop [— 78.3 % 2741 /3501 86.2 % 94 /109
srcfbackend|tsearch [ E— 89.2 % 3177 /3562 89.6 % 199 /222
srcjbackend/utils/adt [— 79.5% 44236/55643 82.3 % 3208/3900
sre/backend/utils/cache [—] 89.1 % 5581 /6266 96.6 % 403 7417
sre/backendjutils/eror | ———— | 82.5 % 52/63
srefbackend]utils/fmor ——— | 81.3 % 87 /107
srofbackend/utils/hash [E— 79.5 % 404 /508 91.4 % 32/35
sre/backend/utils/init [— ] 78.3 % 576 /736 93.0 % 53 /57
src/backend/utils/mb [
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srcfbackend/utils/mbjconversion procs/utf8 and win I | 92.0 %
sre/backendjutils/misc ————
sre/backendjutils/mmgr [l 0
src/backend/utils/resowner [(— 83.4%
src/backend/utils/sort 90.9 %
sic/backend utils/time [

ste/bininitdb —
src/bin/pg archivecleanup N B
sre/bin{pg basebackup | _

srcfbin/pg_checksums

sre/bin/pg_config
srcfbin/pg contraldata

sre/bin/pg ctl

sre/bin/pg dump
src/bin/pg_resetwal

sre/bin/pg_rewind

srofbin/pg test fsync NN eS|
sre/bin/eg test iming — .
sic/bin/pg_verifybackup = 521 /554
src/bin/pg waldump | I— _

sre/bin/pgbench [— | 2375/ 2705
stefbinips] 1 [ 512% [ 501679810
stofbinseriots 1| 7a5% | 1280/1718|
src/common — | ]
sroffe utils — ] 86.9 % 2144/ 2467
srefinclude e 100.0 % 22/22
srcfinclude/access I 94.9 % 205/216
sicfincludey/catalog e 100.0 % 10/10
src/include/common — 100.0 % 100/ 100
srgfinclude/executor 100.0 % 68 / 68
srcfincludedlib [— 85.8 % 295/ 344
srefinclude/libpg I | 95.9 % 47 /49
srefinclude/mb s 100.0 % 8/8
srcfinclude/nodes I | 90.4 % 66 /73
srcfinclude/port N 98.8 % 84 /85
srcfinclude/port/atomics [ 100.0 % 74/ 74

erriinclidsirenlicration

oe— |

117 /130

ar g oaa

2325

317 /380
2218/ 2439

118 /123

9974 /12881

MHRACHS = B4 EFF src/test, src/bin, src/pl.
src/interfaces/ecpg/test 4 MEE A IR A BT A 15 3
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100.0 %
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100.0 %
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97.7 %
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100.0 %
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100.0 %
100.0 %
100.0 %
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100.0 %
100.0 %
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100.0 %
100.0 %

ap
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1977223
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46 / 56
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56/63
857104
6/6

79 /96
5/6
4/4
4/4

24 /28

30/30

125/128

43 /44

214 /271
111/118
6/6
65 /67
Z02
21/21
17717
74 /80
10/10
4/4
22/23
35/35
27 /27
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£ (Cluster) £ (Instance)
WAL redo

JC4H (tuple)

&)

K Z (relation)

*
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Clients l
] fork) Shared Memory Data Files
WAL SN
Backend Buffers
> Buffers
Processes WAL Files
Temp
Buffers — B
Other Buffers Log Files
1 . .
[ L Archive Files
. WAL . Check I_ Logging  Stats Auto
itibe Writer dchiver Pointer  Collector Collector Vacuum

. . Background Processes

ME—AN[F )2, Oracle TS 5T 0% i @7 1842, PostgreSQL N Postmaster
BRI TT R R i T

AL

TE—~ LightDB £ {5 (ARIEFR SR, JSCHIAN Cluster) H, AR 2 Edk 2,
BRI Z AN BE LA AL, AN A R ) N RE B ORI, AT AT e, — & i i 2
HEEVI — e, AR % Oracle 12¢ 5IARIZ L.

& LightDB SE il s — AR 2SR ] DALEZ AR PR 66 s i — i 2wl DAGE I 24>
KN, BT "ZXZ"HRA.

Database cluster

] ATE BRI PR i i g BOIA R A5 ), 0T
CREATE DATABASE sales OWNER salesapp TABLESPACE salesspace;
T B AR SR T, WIRBEE SO R 2]
W] AGE RN E R, T
CREATE TABLE cinemas (



id serial,
name text,
location text
) TABLESPACE diskvol1;
1t Oracle Ffla e —ARAAU BT — DR 1 — s 2 n] A 24
KM, BT —WEZ"HRER,

ARG WRZEN

o K%H) pg_default 2 FIRAFRER G H MG, P&, M3 index, FIlEIER, Ik
I index. PNHEBIGI RN M. MR A7 H Sk $PADATA/base/

o =5[] pg_global HRAF ARG FIF; X A7 H 5k $SPADATA/global/
1t PostgreSQL i, llmbfE45[H] th 241 temp_tablespaces #5&, #RINK M HIR= [HH
pgsql_tmp H%. FEEREMLAL Y, 8T EAL AL HE AN 72 1) (5 B4 B SO, TR e
Z /I SR MRBRBIEE, LightDB A8 7 —4~ GUC 310 xxx, F T4 25 55 56 i
JE PR B I SO, L TG SO H SR keep - H 5%

7

1 posgresql i, ERHMISCHF——XR, REIWASCHF——RF, SCHR/NBA 1GB,
lightdb 1, AU R/ ekl 30GB.

it %L pg relation filepath( ‘object name”’) W] AR )R FNEHE 4 XT
IR A4

FEMBERG R

PostgreSQL ZRiA 3745 x86 i1 ARM %24y, Oracle 4 FiA 32 ARM 224y (1%7E 2021
AEIESCRE, EZEHAT Ampere [F) ARM ALBEZS Altra, A SCHRFERIGAL LR ) |

PostgreSQL #1 Oracle XA % # Windows. Redhat/CentOS, %1 tEiifER%:, W
H AN R B 7 AIE. LightDB BRAA 7E JBLIE #2: 1F R 48 V10 R gm it Fil ik, [ i) S
Redhat/CentOS, A% ## Windows,

FHER

1E oracle H, #rif) % Fh P E (5 EEH Z dba/all/user_xxxs A3, ARy EAF1)
K/, it dba_segments. zfTHHEETESF vEILE .

®opg o, — kil d RW I EMERNER, FHTUS L
https://www.postgresql.org/docs/current/functions-admin.html#FUNCTIONS-ADMIN-D
BOBJECT.

RABPEBSEY

postgresql ZEAR R VLIRS 2418, B T BN SHOT B SEE S, S8 S
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A—AAMBUGE RS
pgbench=# select distinct context from pg_settings order by 1;
context
backend
internal
postmaster
sighup
superuser
superuser-backend
user
Hinternal @A HEIER), RAMATEE. H140 block_size Hk/),
pg_file_settings H i) /& postgresql.conf FHHf{% & IS 4K.
pg_show_all_file_settings() & % i 1) pé it 5
pg_settings F A2 ITA IS4, pg_show_all_settings ()& %l i i1 pR 455 |
M PR PAE TS show xxx BB U RIS EUE, SHEn2, PG EIAA TFRHERL,
LightDB 21.3 - 34718 L A if
M PR AiE T set (B MY HIXTE RIS, AT AE L fedR$e 7R Set(name val)i& eliis
TS, AL 2 work_mem . enable_xxx 4.
F1 oracle —#£, LightDB 37 31 i) ALTER SYSTEM SET configuration_parameter { TO | = }
{ value | 'value' | DEFAULT bk AME MRS 48 S 80MH, #HX4T scope=spfile. ERHFIES A
postgresql.conf.auto U, HJFI, HPHISHIE BA T mIRILEKR.
MRFHESHOL 2%, 7] PATFT SELECT pg_reload_conf(); 5% pg_ctl reload &, kill
-HUP PID,
i, lightdb.log #4108 —4% H & ”LOG: received SIGHUP, reloading configuration
files”.

515

1 postgresql H1, F55 1 BRIARE B A LR AT, X — 5 Fl oracle —Ff. #F H B
JiTfi, postgresql I oracle (17 A AR, DML BRAHE H IR, iX— M3 % mysql.
H 24} default_transaction_isolation 45 il BRIA 245 fi 900 . 2R H B se, FFE5eIn
7 BEGIN zt START TRANSACTION.,

LightDB Sz RpE 74k P E AT FEANEd s = Fhig 90, M Oracle F)iFE A IH].

Isolation Level Dirty Read Nonrepeatable Read Phantom Read Serialization Anomaly
Read uncommitted Allowed, butnotin PG Possible Possible Possible

Read committed ~ Not possible Possible Possible Possible

Repeatable read  Not possible Not possible Allowed, but not in PG Possible

Serializable Not possible Not possible Not possible Not possible

https://www.postgresql.org/docs/13/transaction—iso.html
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& P s B Ok

linux. windows fl macOS F{LsCfi#E Dbeaver, IHREERL R, TolRSS i FI% P
HRAKR . SQL Developer. navicat (3 15+) . pgadmin Z¥fEE sk 2ok DA, 5
A T i)

C & P i

lightdb 7& #h ¥ I 5¢ 4= 3t &% postgresql, [ It #l DA fif A} libpg, A & ] 7T I
https://www.postgresql.org/docs/current/libpg-example.htmil,

kT libpg C SDK 4}, lightdb if 32 2:{L1 T oracle pro*c —FE 1 iidwif ecpg, H ik
{di ff 0] DL https://www.postgresqgl.org/docs/current/ecpg.html.

JDBC & il

<!-- https://mvnrepository.com/artifact/org.postgresql/postgresql -->
<dependency>
<groupld>org.postgresqgl</groupld>
<artifactld>postgresql</artifactld>
<version>42.2.24</version>
</dependency>
postgresql JDBC ‘B 5 #idik & https://jdbc.postgresqgl.org/
¥ jre7 il jre6 454 JDK 7 #1 JDK 6.

JDBC HHERAUNT W KR

PostgreSQL 5 JDBC #{ # 2k A W X M X F W & I
https://www.cnblogs.com/zhjh256/p/15233946.html

LightDB BR4

Rk PostgreSQL

EHREIIHE TEBR

2 /N Kb EL
A PR AR 1,431,650,303

PRI A S TR | 32

A — BRG] S
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o 1600, 5:F |- 8K Iif 450 LLE SLA T

T8 Jo R il

VARCHAR K J& TCBR

BATIRRKE 8K, MG, T 957 BRI TOAST Ml f@o, ERikY—
FHBARC N 2KB 2 )5, TOAST it &2 IE 46 5841,
W FESE 2 S5 R 2KB, st serBesr b, Jidamat
FREH R M/ 51 TOAST, WERALT 2KB, N E A4,
T A B a5 1 48 JE A RETEA TN, A 247 E TOAST 2 1] BEITY.

S il RO & 2000 LA (TPC-C it 4hit)

FEANERE 5 T NTE 1.7MB (TPC-C ik 4518)

AR 32TB

AF BRI 1GB

PR ERIN KNG /NE

creatTime creattime

PR 63 “Fy

KNG U R B SELECT "from" ,"to" FROM sc;

o R B 30

date. number. varchar? Z¥3ERm

X1T oracle #; #5255 char, varchar2 . integer. number, date. timestamp [WITH
TIME ZONE]. clob. blob. JSON (oracle 20c ## 5k, Wi, Ko & 1), PostgreSQL
IIFRAL T X S R S Y DA B e 0 S AR BE 1 402K

Oracle PostgreSQL &
varchar (7<Jfi I /2 oraclevarchar, text Oracle 2k i\ & K K & 2
W B e, T DAJG ivarchar2  (LightDB 37 Ji) 2000, PostgreSQL JofE il
JE ANSI SQL 1) & X ) . Oracle BRINFTT L AL (H
varchar2 . nvarchar . 3 #
nvarchar2 NLS_LENGTH_SEMANTIC
S #7l), PostgreSQL BRI\
FAF R AL, P DA TR
nvarchar 257,
char char 7] I
number numeric. decimal i (precision, scale)isf, 2
number (LightDB 21.2 4/ i) AR BRS, AET
MySQL, HZFlZ scale iy
0, M T SQL trifE.
integer smallint
integer
bigint



https://dev.mysql.com/doc/refman/5.7/en/data-types.html
张君华
https://docs.oracle.com/en/database/oracle/oracle-database/19/sqlqr/Data-Types.html#GUID-219C338B-FE60-422A-B196-2F0A01CAD9A4

张君华
https://stackoverflow.com/questions/1171196/what-is-the-difference-between-varchar-and-varchar2-in-oracle


date date (s s [A]H )
timestamp (i i a] #543)

datetime (7 Hf[a)HE4), LightDB i)
TIMESTAMP timestamp ok 3 ot s 2 fRD

i
0

TIMESTAMP WITH TIMEtimestamptz . timestamp with time
ZONE zone

BLOB bytea

LightDB 21.2 57#F BLOB 4t
CLOB text

LightDB 21.2 37§ CLOB x4t
JSON JSONB

oracle 20c #retE, Z Al
A ffi J§ VARCHAR &
CLOB

rowid. rownum. sysdate. dual ZhFE 5%

oracle LightDB

rowid ctid, LightDB 37#F rowid (1) ctid f4[E] iR 523

AN R I TR ) rownum, ] DA IS JE 50 07 S B
create temp sequence temp_seq;
select nextval('temp_seq') as ROWNUM, c1

from sometable

ORDERBY c1desc; -- PEREMCEMENE 165, RIGAWITS
B
select row_number() over() as id, t.*
from information_schema.tables t; - MEAEHCEUEN 4 7, RIGAWTS

T BRI SR T I

rownum | A%, LightDB 21.3 3¢ #F rownum, #4475 K 4% order by, J& rownum, B
IAFERAT AT R (22 rownum> . >=f17 K% [T oracle, i&[i] 017,

sysdate | A3 #F, LightDB 37 #F

dual AL HF. LightDB 3C#f

nvl. to_date, to_char. listagg. decode Z %

oracle LightDB

FTRATERZE (ST ARE] | function nvl(numeric, integer) does not exist

nvl SR B R TR SR 25 A, i select nvi(1.2,1) #k ERROR:




[[3E, tate parstXXX A | LightDB 21.2 SZRHT R R 2 (s n] DA 2 [HI2E, B2 parstXXX
WA Bl AHEE) BhRA

COALESCE SCRHE R R BRI, I NVL A
THAL B F 2 (parstXXX | il select coalesce(null,23.1,1,2)
MRS, FINVL AR
[A]) Head

listagg string_agg . Syntax: STRING_AGG ( expression, separator

[order_by_clause] )
LightDB 21.3 37} listagg. wm_concat [i] %]

I SR FATHR . BB AR PFEL.
Lightdb ST R LA 2 [ A f #2

null, =&, ZFFFRREPEH

oracle LightDB

X = null FKIEAS JF ST HE postgresql x = null AR
LightDB X = null I YA
(transform_null_equals=true)

x is null x is null

" = null FKITAS ST H-5 postgresqgl ' = null A7
LightDB " = null )4 YA
(transform_null_equals=true)

= R = R

A=A GIBEAER) | A= a ki (AHIRESA)

TR SHEF AN

Oracle LightDB

AL32UTF8 UTF-8

ZHS16GBK EUC_CN

e ] UTF-8 4.

LightDB A SCRERGUNTE & TATE, RGO W] AR E P A 4E.

LightDB £ # % 9% /& W} 4§ & 7 #F 4£ . createdb -E EUC_CN -T template0
--lc-collate=zh_CN --lc-ctype=zh_CN dbname
https://www.cnblogs.com/zhjh256/p/15518146.html

create table as/create table like

TECARRE )23 55R H TR , FRATT % 2 R A5 At PR 5 25 TR A 2



https://www.cnblogs.com/zhjh256/p/15518146.html
张君华
https://www.geeksforgeeks.org/postgresql-string_agg-function/

张君华
https://www.cnblogs.com/rootq/articles/2049324.html


brge. ik CTAS HYiE L —HE iR 2 T,

7r oracle H1, H g create table as, A% #F create table like.

create table as select 28 #3, F¥f as select T A PHLE AT HARFE. W TR
AR E LT NOT NULL 1951, #r#thaxfa4 NOT NULL 253k, [t 4h, Oracle /iy ctas
A EHAMA RN 50, ME—5E . SN A 2R ARG IFBEOME. 20F:

scott@TICKET> create table p

2 (id number primary key ,

3 username varchar(25) ,

4 passwd varchar(24),

5 email varchar(30),

6 birth date,

7 tel number ,

8 sex char(1));

ROAIE,

scott@TICKET> alter table p add age number ;

HREEHR.

B — A ME— 2R

scott@TICKET> alter table p modify tel unique;

HREEHR.

B — AL

scott@TICKET> alter table p add constraint p_ck_age check(age>0 and age<150);

HREEHR.

BIE— AL R

scott@TICKET> alter table p modify sex default '0';

HREEHR.

scott@TICKET> select constraint_name,constraint_type,status from user_constraints where

table_name='P";

CONSTRAINT_NAME C STATUS

SYS_C0015996 P ENABLED

SYS_C0015997 U ENABLED

P_CK_AGE C ENABLED

LA ) B EAH K ARG

scott@TICKET> create table persion as select * from p;

RO,

scott@TICKET> select * from persion;

RIEEST

scott@TICKET> select constraint_name,constraint_type,status from user_constraints where

table_name='PERSION';

RIPEEST

YiHY, ctas BREEECA R E AR E L.

1+ postgresql ', 1% CREATE TABLE AS #l1 CREATE TABLE LIKE WjfiE X, CTAS
il oracle JLF-—%k, AL, postgresql ¥4 K NOT NULL Zy5#5 Dt % .

oA b CTAS 25T select 4R A BIEER, 8 EIFBCA BRFIA I Nk


张君华
https://blog.csdn.net/weixin_30294759/article/details/116360001

张君华
https://www.cnblogs.com/kuang17/articles/6879147.html



K. BERXIWE L, oA 5 DE 2 R E
LIKE A [HF CREATE TABLE AS 4], ‘B &hnift CREATE TABLE 1411 — NS5 .
HoE LR

and Jike opfiom iz:

[ INCLUDING | EXCLUDING } { DEFAULTS | CONSTRAINTS | INDEXES | STORAGE | COMMENTS | ALL }

PRI AT DA G B0 BHE R SR 23 00T, BOAA B TG DL R, RN oracle [ ctas —
B, 2¥5 DI NOT NULL 25, QiR IRATHY 75 kA2

1. FrA 2R RS IR WA 45 DL

2. FPHUARFEDL, NN A — 5K R R B B — SR A

JIT AT DASR BT 9 5 -

create table t_key_event_file_student_102 (like t_key_event_file_student INCLUDING INDEXES

INCLUDING COMMENTS INCLUDING CONSTRAINTS INCLUDING DEFAULTS);

AR TR BT 5 H R, AR REEL S INCLUDING DEFAULTS, {Higik X4
SECBIAERE VLB . 1E LightDB 22¢ 1, CREATE LIKE {J INCLUDING DEFAULTS ¥
FPRFSEBIN T HEA,  HEIRIEET .

FEEARE 5 PR K

postgresal M 11 FFIRZFpfifikid 2, FEUb 2 ml, HSCRFRE. RO OUT
Z, W, AR AT RE, it ph 45T ol ASEEE.

postgresql IR ALE Bl mysql, (H2 H A 2 B 40 oracle,
S O S 71 [ B S A & S <9 A & 1 MR VTS S S | BT
https://www.cnblogs.com/zhjh256/p/15399319.html.

TR postgresq|
AP IERPESH | do $%
declare
begin
end; $$
SR LANGUAGE lang_name

PARALLEL { UNSAFE | RESTRICTED | SAFE }
{ MMUTABLE | STABLE | VOLATILE }

peZipuyi IN, INOUT. AZ¥F OUT Z44.
PREL CREATE FUNCTION somefunc(integer, text) RETURNS integer
$$
AS
DECLARE
BEGIN

‘function body text'
END;



https://www.cnblogs.com/zhjh256/p/15399319.html
张君华
https://www.postgresql.org/docs/13/plpgsql-overview.html
https://www.postgresql.org/docs/13/sql-createfunction.html
https://www.postgresql.org/docs/13/sql-createprocedure.html


$$ LANGUAGE plpgsql;

IN, OUT, INOUT,

SR, BCARAE, ATAM$1,$2 5. Fi shell, ¢ B4
1 HE—FE.

E X

X int;

R

YR, BV oracle —kE.

5

TERREUD, po SR — MBI N —DF55, AR5 . fif
AR SRR 5
CREATE PROCEDURE transaction_test1()
LANGUAGE plpgsql
AS $$
BEGIN
FOR i IN 0..9 LOOP
INSERT INTO test1 (a) VALUES (i);
IFi% 2=0THEN
COMMIT;
ELSE
ROLLBACK;
END IF;
END LOOP;
END;
$$;

CALL transaction_test1();

T fEL

X:=b;

e s LB AEFR

CREATE FUNCTION reffunc2() RETURNS refcursor AS '
DECLARE
ref refcursor;
BEGIN
OPEN ref FOR SELECT col FROM test;
RETURN ref;
END;
" LANGUAGE plpgsql;
CREATE OR REPLACE FUNCTION testing_trigger()
RETURNS SETOF varchar AS
$cursor_test$
DECLARE
cur CURSOR FOR select * from employee emp;
test_cur RECORD;
BEGIN
open cur;
LOOP
fetch cur into test_cur;
exit when test_cur = null;



张君华
https://www.postgresql.org/docs/11/plpgsql-transactions.html
https://www.educba.com/cursors-in-postgresql/

张君华
https://www.postgresql.org/docs/11/plpgsql-cursors.html


if test_cur.customer like '%AB%' then

return next test_cur.customer;
end if;

END LOOP;

close cur;

END;

$cursor_test$

LANGUAGE plpgsql VOLATILE;

if...else if ... then ...
else if ... then ...
else ...
end if;
S raise notice 'a is greater then b’;
VR JCIR BME AL | perform
WHARFEMEEL | execute select funcinto ...
WA AR call
T DDL H#5 sQL Riw]
PATHIA SQL execute dymsql into ... using ...
Oracle #| LightDB f fif & # W & # H© 77 = NI

https://www.postgresal.org/docs/14/plpgsql-porting.html
https://docs.microsoft.com/en-us/azure/postgresal/howto-migrate-from-oracle

https://wiki.postgresqgl.org/wiki/Oracle to Postgres Conversion
VE: FE BT, B0 SRR R R B B AR T R SE B, ANRE— T
. MRS ES, WEEA R, RS E, WO ASIE.

KRB/ et

1t postgresql 1, FFREGR [ {EE S setof 5K table 5 s A N R RAL, "I LAE
select ThJEl from FAJ ARG, AT
CREATE FUNCTION events_by._type_1(text) RETURNS TABLE(id bigint, name text) AS $$
SELECT id, name FROM events WHERE type = $1;
$$ LANGUAGE SQL STABLE;
SELECT * FROM events_by_type_1;
REEE Pg AR IR . BT XA, 78 pg W, ARAF il e A ok 2
ORI 2, JLTFRZ R,
H: REBE pg WEE B IIRE P Z Y.
AR, 7E oracle i, IRBISERAEAIIRTZ R F bR, RIEM oracle 9i THifl
C4 SRR AL,
CREATE OR REPLACE PROCEDURE getDBUSERCursor(
p_username IN DBUSER.USERNAME%TYPE,
c_dbuser OUT SYS_REFCURSOR)

BEGIN


https://www.postgresql.org/docs/14/plpgsql-porting.html
https://docs.microsoft.com/en-us/azure/postgresql/howto-migrate-from-oracle
https://wiki.postgresql.org/wiki/Oracle_to_Postgres_Conversion
张君华
https://www.cnblogs.com/zhjh256/p/14985294.html

张君华
https://www.cnblogs.com/Soprano/p/10659371.html


OPEN c_dbuser FOR
SELECT * FROM DBUSER WHERE USERNAME LIKE p_username || '%";

END;
/

Xt R AR I 7E PostgreSQL Hr iy SEER AN R -
CREATE or replace FUNCTION employeefunc (rc_out OUT refcursor)
RETURNS refcursor
AS
$$
BEGIN

OPEN rc_out

FOR

SELECT *

FROM employees;
END;
$$ LANGUAGE plpgsdl;

XF At S AR RRAS AT -

CREATE or replace - employeefunc (rc_out INOUT refcursor)
language plpgsql
AS
$$
BEGIN
OPEN rc_out
FOR
SELECT *
FROM employees;
END;
$$ LANGUAGE plpgsdl;

Oracle &M

B

S RBIEE R T EA Y, TR BB S

1 oracle W, AWM &l 4 PL/SQL B, —i@briEfk SQL A — 24tab s
R, 25 2 Al PL/SQK B BB 8 1t ik S S5 7 90 465 1) of [l A4 S AR R
THYERE, RIS g555 TSR

postgresql 3 HfE 44 H (K 34 alter/create xxx if not exists, (H15-7EARtELL I
FEARALER), W3,


张君华
https://stackoverflow.com/questions/49207616/is-having-refcursor-as-an-out-parameter-of-a-postgresql-function-allowed

张君华
https://vimsky.com/examples/usage/postgresql-create-procedure.html

张君华
https://stackoverflow.com/questions/23586848/pl-pgsql-anonymous-code-block


A5 %

oracle ', nJ AT create sequence 47751, i i#f seq.nextval #1 seq.currval
IRBUF — MBS Hi .
postgresql H1, [F#E1] PAET create sequence G| JF %), {H.2 %58 d nextval('seq_1")
i currval('seq_1") 3R —AMEFIT 4 Hi{H.
oracle 12c #1537 % IDENTITY %51, #H24F pg H'HY serial fil bigserial.
postgresql .3 #F identity 41|, HiE#:Al oracle ¢4 AHIA] .
CREATE TABLE uses_identity (
id bigint GENERATED ALWAYS AS IDENTITY
(MINVALUE 0 START WITH 0 CACHE 20)
PRIMARY KEY,

)i
G2 HEBE#—1 uses_identity_id_seq 7%, HIH)E# » uses_serial.id.

MM uses_identity I, £ EHBhINGNT N A F .
ST HERRG K, B serial 41, A[LARIITSEZ Tightdb 23R,

B TIPSUAN, PG SCHFIRIS A1, MG i L — 2L,

FUBRCAMELS R AR L

postgresql SCHFRFANH SR N B R B 7 BaBOAE, Ak
postgres=# create table the_table (
postgres(# trade_id int not null,
postgres(# group_id int);
CREATE TABLE
postgres=# alter table the_table add column ts timestamp not null default current_timestamp;
ALTER TABLE
postgres=# alter table the_table add column cust_func int not null default (trade_id+group_id);
ERROR: cannot use column reference in DEFAULT expression
postgres=#
postgres=# alter table the table add column cust date varchar(32) not null default
(to_char(now(), ' YYYY-MM-DD hh24:mi:ss"));
ALTER TABLE
postgres=# insert into the_table(trade_id,group_id) values(1,1);
INSERT 0 1
postgres=# select * from the_table;
trade_id | group_id | ts cust_date

' 1 1
-+ -+ -+


张君华
https://oracle-base.com/articles/12c/identity-columns-in-oracle-12cr1

张君华
https://www.cybertec-postgresql.com/en/uuid-serial-or-identity-columns-for-postgresql-auto-generated-primary-keys/


1] 1]2021-09-20 18:45:47.729581 | 2021-09-20 18:45:47

(1 row)

skl

postgresql SZFFal LS, 1EEH oracle HIF].

postgres=# alter table the_table add gen_col int generated always as (trade_id + group_id) stored;
ALTER TABLE

postgres=# insert into the_table(trade_id,group_id) values(2,2);

INSERT O 1

postgres=# select * from the_table;

trade_id | group_id | ts | cust_date | gen_col

1| 1|2021-09-20 18:45:47.729581 | 2021-09-20 18:45:47 | 2
2| 2|2021-09-20 18:54:46.768194 | 2021-09-20 18:54:46 | 4

(2 rows)

M—ERE S ERUL, KRR TS TS BAEARES | FLE SR B K

BRG]

HEASNR G IAEERG XA, pg B SR,

AR RG]

TEM4FIAS, postgresql A X HAT] &S],

7S SQL

F- 52 T EDRE A if) Al DDL 375,

pg ZHFEIZS SQL, WF:

sqgl := 'GRANT SELECT ON TABLE ' || p_table || ' TO ' || p_role
EXECUTE sql;

sql := 'SELECT count(*) FROM pg_stat_activity WHERE usename = $1';
EXECUTE sql INTO v_count USING p_role;

DML returning

CREATE TABLE users (firsthame text, lastname text, id serial primary key);



INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;
INSERT INTO dealer (user_id)
SELECT id
FROM rows
RETURNING id;
oracle NN 3 £:X} insert select [ [ returning /4.

LS

pg BINA SCRFERMESS, lightdb SCREERMTES, HIIHEF oracle dbms_job 251,
/NETBE A 1 2eh, B sleep pREL, T RASEIURDGM L.
HARW[ 2 I https://github.com/citusdata/pg cron.

sleep

select pg_sleep(1), pg_sleep(.5);

A

LightDB 3Zff ISO SQL & XA, EARRZITEZMIE (JEHZ R 55 1R 7 Hpd 1
PRI 22wl il E L) DO EAE A2, S Br 2 o MySQL FHIRASKS M =
S5 —EhE, AWRAERCA S, HURERSCRE, SR ERCATESUER. AR AR S,
HMEELTR ST B AL SRR ST 42 (join prune) , REMEHR RIS THIERE, TEIHIE0 TUAR ).

CHECK 2y

SR UEAMERIE 2 T IRIESE —EU3s, B2 check AR it 1 IRIE
BT ek, JUHREE 7 M7 Bok U, RZ RN B UL i 20, A
ANEFURIERFNBEA LR, W —BRIRIZE, &Feipe b ieEs S5 A—8. PG
BEEE-SUES) S INF

CREATE TABLE products (

product_no integer,
name text,

price numeric,
CHECK (price > 0),

discounted_price numeric,


https://github.com/citusdata/pg_cron

CHECK (discounted_price > 0),
CONSTRAINT valid_discount CHECK (price > discounted_price)

R¥E

& postgresql H1, SUARKFBAFHAE TEXT r, HAGEARKIZERE, Hig PG A LR
HIEFIR N 1GB. —BOkYE, FRAFESURRTE, AN 256 RfFE. —dtH
KT BATHKAE bytea 1, KN 2GB. [FH, FRAPZECRRGEL, BN e
JEH.

as XEF

7 oracle postgresq|
column as column_alias as K]k as Tl gk
max(column) as
max_column
from (subquery) as | as KBk as K
subq_alias
from tab as tab1 as JC TN ik as X %k
DML &M

il

1r oracle #', update i) set il where Fa] ] DAf# F 2 m 5144, Filan:

update test_ft as x set x.body = replace(body,' %F','3k2%') where 1=10; - X2 &1L .

1E postgresql 1, XFEEHXRIEEE R, W HFPIR:

update test_ft as x set x.body = replace(body,' %F','3k4%') where 1=10;

SQL #ti5% [42703): ERROR: column "x" of relation "test_ft" does not exist

Position: 25

M PARETR M4, 0T

update test_ft as x set body = replace(body,' 3F"','3k4%') where 1=10; -- A%

LightDB 21.3 X SRR W A & 4%, s KAREERG 8T P 1E IDE P i B slreb 4
IS

ZREH

postgresql >k ] UPDATE ... FROM ... WHERE ...0#&=,



UPDATE "M_HISInterfaceDetail" AS mf

SET "CNName"= tb."CNName",

"DataType" =tb."DataType",

"Remark" =tb."Remark"

from (select * FROM "ss" ) as tb

where mf."Map"=tb."Name"

and mf."InterfaceName"="'H_OperationMasters'

and tb."InterfaceName"='OPERATION_MASTER'
oracle Z L H i J53:

UPDATE T1

SET T1.FMONEY = (select T2.FMONEY from t2 where T2.FNAME = T1.FNAME)
WHERE EXISTS(SELECT 1 FROM T2 WHERE T2.FNAME = T1.FNAME);

o REH

£ oracle HH{ifi ] rownum 72 ik & T A if) L.
SELECT *
FROM (SELECT tt.*, ROWNUM AS rowno
FROM ( SELECT t.*
FROM emp t
WHERE hire_date BETWEEN TO_DATE ('20060501', 'yyyymmdd')
AND TO_DATE ('20060731", 'yyyymmdd')
ORDER BY create_time DESC, emp_no) tt
WHERE ROWNUM <= 20) table_alias
WHERE table_alias.rowno >= 10;
postgresqgl 1 mysqgl >z, SZHF Limit 153k
SELECT * FROM COMPANY order by id LIMIT 4; -- 3&[d] id /MW HET 4 fTic5%
SELECT * FROM COMPANY order by id LIMIT 3 OFFSET 2; -- j&[ul id ft/MN{%5 3-5 1710 5%
AERE, postgresgl ASSZH: LIMIT skip,rowcount X4, LightDB 21.3 4.

limit UPDATE i fi 3% 5

TF postgresql H1, DML 1&a)ANGE B3 H 43 v 2 ify, {5l 4n-
update test_ft set body = replace(body,' xF','3k4%") limit 10;
SQL 4%i% [42601]: ERROR: syntax error at or near "limit"

Position: 51

create table dml_limit(id int,name varchar(100));

insert into dml_limit select x,'name' || x from pg_catalog.generate_series(1,10000) x;
with x(id) as (select * from dml_limit order by id limit 10)

delete from dml_limit where id in (select id from x);

select * from dml_limit;



4%

feE Exadata it4< 1, oracle SR AHAR, WITHALZ LM OLTP [E40, A
HFLEEN TR, Ja& T OLTP 35t.
CREATE TABLE test_tab_1 (

id NUMBER(10) NOT NULL,
description VARCHAR2(50) NOT NULL,
created_date DATE NOT NULL

)

COMPRESS FOR ALL OPERATIONS;

Exadata ili 4 X FHE G P LS8, FTOAA K@ IR A AR B

PostgreSQL X} T TOAST FE: SC i B4, 14 ZHiMiA (AK LightDB 21¢c) [E45%4
“wWoh oLz, 14 R I IR X R LZ M LZa W ORh B, Bk & )
https://www.cnblogs.com/zhjh256/p/15256306.html.

DDL

RIFT oracle ALl ALK, pg ) ddl H-445 UM
DDL WAIT/NOWAIT F4]

K postgresql A SZHf DDL 11 wait 741, {EZ H SCRFEAT BB A NOWAIT 14,
A IHIZARRE T DASE A9 wait FIRCR, W
begin;
set statement_timeout = 50;
lock table only test in ACCESS EXCLUSIVE MODE;
set statement_timeout = 0;
# or SET lock_timeout TO '2s';

alter table test ....;
-- do whatever you want, timeout is removed.
commit;
DAFERLRE TS 5L e 2 SRR R 50 2270, {HZ DDL A K SUR S
https://www.depesz.com/2019/09/26/how-to-run-short-alter-table-without-long-loc
king-concurrent-queries/

UUID 283!

select uuid_ns_oid();
LightDB 21.2 37§ uuid(l guid(pi %, R uuid_ns_oid(ry %44 . LightDB 21.3 3(+f
sys_guide() R %k,


https://www.cnblogs.com/zhjh256/p/15256306.html
https://www.depesz.com/2019/09/26/how-to-run-short-alter-table-without-long-locking-concurrent-queries/
https://www.depesz.com/2019/09/26/how-to-run-short-alter-table-without-long-locking-concurrent-queries/
张君华
https://oracle-base.com/articles/11g/table-compression-enhancements-11gr1

张君华
https://www.oracle.com/technetwork/database/exadata/ehcc-twp-131254.pdf


postgres=# select uuid();

uuid

43237d49-1441-4003-8b96-79e8574175¢c5
(1 row)

postgres=# select guid();
guid

9697e1fb-f2ff-46a9-8bf1-6d2405f5610f
(1 row)

postgres=# select uuid_ns_oid();

uuid_ns_oid

6ba7b812-9dad-11d1-80b4-00c04fd430c8
(1 row)

JSON =#&

postgresql %+ JSON 1 JSONB FifFp, Hrfr JSON # M e A (7%, JSONB ¥ [

“HERIFAA# (A1 mongdb Y BSON 7% NeML), W& 1 34 JSON X521 JSON Xf 4
(IR B, AEWE) $d.

JSONB X R FFa R, SCRRIEEIEMEMEERETR R, FlE G T Ngita
R, WY B RRG FIEARY].

SELECT artist_data->>'artist_id" AS artist_id ,

artist_data->>'artist' AS artist ,

jsonb_array_elements(artist_data#>'{albums}')->>'album_title' AS album_title ,

jsonb_array_elements(jsonb_array_elements(artist_data#>'{albums}')#>'{album_tracks}')->>'track

_name' AS song_titles ,

jsonb_array_elements(jsonb_array_elements(artist_data#>'{albums}')#>'{album_tracks}')->>'track

_id" AS song_id

FROM v_json_artist_data

WHERE artist_data->>'artist' = '"Metallica’ ORDER BY album_title , song_id ;


张君华
https://www.postgresql.org/docs/13/datatype-json.html


artist_id artist ;; album title song_titles s song id %
1 50 Metallica ...And Justice For All Sad But True 1802
2 |s0 Metallica ...And Justice For All The Unforgiven 1804
3— 50 Metallica ...And Justice For All Don't Tread On Me 1806
4 |s0 Metallica ...And Justice For All Nothing Else Matters 1808
5— 50 Metallica ...And Justice For All The God That Failed 1810
6 |50 Metallica ...And Justice For All  The Struggle Within 1812
7— 50 Metallica ...And Justice For All Helpless 1813
8_ 50 Metallica ...And Justice For All  The Wait 1815
9— 50 Metallica ...And Justice For All Last Caress/Green Hell 1817
10 |50 Metallica ...And Justice For All ' Blitzkrieg 1819
T 50 Metallica ...And Justice For All The Prince 1821
F 50 Metallica ...And Justice For All  So What 1823
? 50 Metallica ...And Justice For All  Overkill 1825
T 50 Metallica ...And Justice For All Stone Dead Forever 1827
? 50 Metallica ...And Justice For All Hit The Lights 1829
? 50 Metallica ...And Justice For All Motorbreath 1831
17 |50 Metallira And Instire Fnr All  fAnesthesial Pulline Teeth 18332

200 row(s) fetched - 47ms 7] Gri

CREATE INDEX idx_1 ON jsonb.actor USING GIN (jsondata):
WA GIN &S], PERE T AR 45
CREATE UNIQUE INDEX actor_id_2 ON jsonb.actor((CAST(jsondata->>'actor_id' AS INTEGER)));

IENZRER

postgresql 37 #; SIMILAR TO #1 POSIX 1EMI &k, A afiaCIeit. B, +
RIS, TSI 1 postgresal SCHF R IE I ek BRI VAT

‘abc' SIMILAR TO 'abc' true
‘abc' SIMILAR TO 'a' false
‘abc' SIMILAR TO '%(b|d)%' true
'abc' SIMILAR TO '(b|c)%' false
‘-abc-' SIMILAR TO '%\mabc\M%" true
'xabcy' SIMILAR TO '%\mabc\M%' false

regexp_replace

regexp_match

regexp_matches

regexp_split_to_table

regexp_split_to_array

FE4H AT )L https://www.postgresqgl.org/docs/13/functions-matching.htmil.

W BARIRATHE R iz A IE W FR X, ER — AR e Bt e b e IE )ik
FCPEFCHIH B AR AR



https://www.postgresql.org/docs/13/functions-matching.html
张君华
https://wiki.postgresql.org/images/7/7c/JSON-by-example_FOSDEM_2016.pdf


SRR

LightDB 7 FrdEw il K AERY 4 SO R, RG] 20
https://www.cnblogs.com/zhjh256/p/15357837.html.

A 13

TF oracle 12c+, SCREAT] LA,
TE postgresgl W, ASZHEAT WAVERE, lightdb XT H sh 5 R E . PV E TR
FAN ] WA SEEE,

L TR ¥ K grouping sets

R TR &L, AN AT DA ST, fRiERY SQL MRS ITIR 22 . R
JLAATEZE B A TS SE s 2 A IR T LAGE ] — 2% SQL iBMZFREZ AL, di'E ML
SR RS R B PR b SRR AR B AL PR IR B2 A R RE . DA RR 2 F kR
o 52 A FRAL B B EBRAE R DA IR AR SQL AT, DA R A B, QiR R A

mysql> select * from rank_over;

' 1 ' '
- - - -

|id | subid | curd |

| 1] 1]2018-09-24 00:47:12 |
| 2] 1]2018-09-24 00:47:38 |
| 3] 1]2018-09-24 00:47:42 |
| 4] 2]2018-09-24 00:47:50 |
| 5| 2]2018-09-24 00:47:54 |
| 6] 3]2018-09-24 00:48:00 |
| 7] 4]2018-09-24 00:48:06 |
| 8| 3]2018-09-2401:12:10|
| 9] 2]2018-09-24 01:12:11 |

PAEZUH B subid F curd SRR 1 4%,
A 3 Ar bR 0 A 5 AR fT B SQL:
select t.id,t.subid,t.curd
from(SELECT id,subid,curd,RANK() OVER(PARTITION BY subid ORDER BY curd DESC) RK
FROM rank_over) t
where t.RK<2
WEARBA AT e g, M52, AT
select t1.* from
(select (@rowNum1:=@rowNum1+1) as rowNo,id,subid,curd from rank_over a,(Select
(@rowNum1 :=0)) b order by a.subid,a.curd desc) t1 left join

(select (@rowNum2:=@rowNum2+1) as rowNo,id,subid,curd from rank_over c,(Select


https://www.cnblogs.com/zhjh256/p/15357837.html
张君华
https://www.cybertec-postgresql.com/en/postgresql-grouping-sets-rollup-cube


(@rowNum2 :=1)) d order by c.subid,c.curd desc) t2 on t1.rowNo=t2.rowNO
where t1.subid<>t2.subid or t2.subid is null

BTSSR

1 ' ' 1 1
-+ -+ -+ -+ -+

| rowNo | id | subid | curd |

| 1] 3| 1]2018-09-24 00:47:42 |
| 4] 9| 2]2018-09-24 01:12:11 |
| 7| 8| 3]2018-09-2401:12:10 |
| 9| 7| 4]2018-09-24 00:48:06 |

4 rows in set (0.00 sec)

IAT R ECR AT T3 i TF ARG, i LB PR A i 8 % 3 B eR B AT A 1 Ak,
LRI B2l e T B AT

postgresql K7 MR EEAT T4, SCRPELE BT 1 eR %L
https://www.postgresqgl.org/docs/current/functions-window.html, —f%ZK & &%
https://www.postgresqgl.org/docs/current/functions-aggregate.htmi#FUNCTIONS-AGGR
EGATE-TABLE. #iit®AHEEL
https://www.postgresqgl.org/docs/current/functions-aggregate.htmi#FUNCTIONS-AGGR
EGATE-STATISTICS-TABLE.

FIMTRA%—FE, GROUPING SETS i & e FH 1 BE.
GROUP BY GROUPING SETS—-18E44H

test=# SELECT country, product_name, sum(amount_sold)
FROM t_sales
GROUP BY GROUPING SETS ((1), (2))
ORDER BY 1, 2;

country | product_name | sum

' 1
- -

Argentina | | 137
Germany | | 104
USA | |373

| Hats | 323

| Shoes | 291
(5 rows)

GROUP BY ROLLUP--4}EE4&

test=# SELECT country, product_name, sum(amount_sold)
FROM t_sales
GROUP BY ROLLUP (1, 2)


https://www.postgresql.org/docs/current/functions-window.html
https://www.postgresql.org/docs/current/functions-aggregate.html
https://www.postgresql.org/docs/current/functions-aggregate.html
https://www.postgresql.org/docs/current/functions-aggregate.html
https://www.postgresql.org/docs/current/functions-aggregate.html

ORDER BY 1, 2;

country | product_name | sum

! 1
- T+

Argentina | Hats | 111
Argentina | Shoes | 26
Argentina | | 137
Germany | Hats | 41
Germany | Shoes | 63
Germany | | 104
USA | Hats [ 171
USA | Shoes | 202
USA | | 373

| | 614
(10 rows)

GROUP BY CUBE——f E/RE4

test=# SELECT country, product_name, sum(amount_sold)
FROM t_sales
GROUP BY CUBE (1, 2)
ORDER BY 1, 2;

country | product_name | sum

' 1
- -

Argentina | Hats [ 111
Argentina | Shoes | 26
Argentina | | 137
Germany | Hats | 41
Germany | Shoes | 63
Germany | | 104
USA  |Hats [171
USA | Shoes | 202
USA | |373

| Hats | 323

| Shoes | 291

| |614
(12 rows)

CTE 5#H CTE

CTE EZAMW ML —. R =, taetith, B S EIAS M A SR no_merge
AR R, A0SR A B SE A K T HAT no_merge #11k, FILAGEH CTE 5231,

e TR, AT H Rim e n) TAEE SCRAEARAT F I Sk iR, TR
IBR T T2



WITH A as MATERIALIZED/*+ pg12 /%% 3% ##*/ (SELECT * from foo where <complicated stuff>),
B as MATERIALIZED (SELECT * from foo where <other complicated stuff>)

SELECT * from A JOIN B ON <complicated stuff>

order by a_thing;

start with...connect by prior

oracle 2Rk £ 1)
select name, age from user_test connect by prior user_id=parent_id start with user_id='a’;
postgresql /Z X &1

with recursive cte_name as
(select ul.name, ul.user_id, ul.age from user_test u1 where user_id='a'
UNION ALL select u2.name, u2.user_id, u2.age from user_test u2

join cte_name on cte_name.user_id=u2.parent_id) select name,age from cte_name;

sys_connect_by_path

H] %% https://www.cnblogs.com/mxly/p/9458569.html

connect by level

HIK pg A3HF connect by level i, ANt AL generate_series k%L, fHEl% L
I connect by level iy Difig, APPSR EHE, 0T

postgres=# create table x as select id,'name' || id from generate_series(1,100000000) id;

SELECT 100000000

FH24F select 1 id,'name' || id from dual connect by level < 100000001

EORIER

postgresql 32 %§ INTERSECT. EXCEPT (oracle. MySQL 5 MINUS ).

1%

ARFIGE, AEEFEE R E KA SR H 2 KRB K HE M SQL B R tERE (H2h
TEEMNZE, Fh postgresql A5 FSEHL T oracle 43 IXAMLZ G [ AUMEE, BT DAXTAEME—
FoHEREREA AR X 2%, R FEARLESr 2 2% . postgresql 7E M A A i izt
YR IX, BT 10 R A TIRAES X, HBW LRI RLE e sy . Al
oracle T—F¢, A XIERZ AT OLTP (1) SQL 4] il 35 B AL —LebEfErY, X B4


https://www.cnblogs.com/mxly/p/9458569.html
张君华
https://www.2ndquadrant.com/en/blog/oracle-to-postgresql-start-with-connect-by/


- s RKOOX O o % om w8 R
https://www.enterprisedb.com/postgres-tutorials/how-benchmark-partition-table-perfor

mance
LightDB SZH5TE R . 2135, M KA BN A,
TELHICAT, pg A 3CHF oracle 1Y H 3li[a] & 431X

A [E] 23]
pg BRI HFINIEAREE, 7 DA I M) T 2 08

dump

pg_dump -h localhost -Fc testdb > /home/postgres/dump.sql
-Fc LR A E XK, -Fd (R H FA% L OF T3 AACCFRRZAR)
pg_restore -h localhost testdb < /home/postgres/dump.sql
pg_dumpall ] T3 BN R R T A Rl A, — RN EUE . AR A A
JE, @I A pg_probackup.
XFFREAE I, AT CAE AT
pg_dump -j num -F d -f out.dir dbname
E: XTI, GO H ks, BlgE-Fd,

Y&y

postgresql $fit T % Fif T.H. It_basebackup F THRi&Hy, —MCkuL, ETIRER
5% g, LY H It_probackup, © 2 & T pg_basebackup, {HZ#Eft T I
pg_basebackup HHIEF W YIGE, EIERHICHEIFEH . SRR, WEED, UEET
B SRS, 6L T Oracle RMAN,

LightDB EM #24it T H sl s T fg. &b &0 & P RE DA SR &0

I %

postgres=# create table x1 as select id,'name’ || id from generate_series(1,10000000) id;
SELECT 10000000

Time: 13535.121 ms (00:13.535)

postgres=# drop table x1;

DROP TABLE

Time: 181.081 ms

postgres=# create table x1 as select id,'name’ || id from generate_series(1,10000000) id;
SELECT 10000000

Time: 12707.884 ms (00:12.708)

postgres=# create temporary table x1 as select id,'name' || id from generate_series(1,10000000) id;


https://www.enterprisedb.com/postgres-tutorials/how-benchmark-partition-table-performance
https://www.enterprisedb.com/postgres-tutorials/how-benchmark-partition-table-performance
张君华
https://www.enterprisedb.com/postgres-tutorials/how-use-table-partitioning-scale-postgresql

张君华
https://postgrespro.github.io/pg_probackup
https://www.postgresql.eu/events/pgconfeu2018/sessions/session/2098/slides/123/Advanced%20backup%20methods.pdf


SELECT 10000000

Time: 8052.643 ms (00:08.053)

postgres=# drop table x1;

DROP TABLE

Time: 7.414 ms

postgres=# create temporary table x1 as select id,'name' || id from generate_series(1,10000000) id;
SELECT 10000000

Time: 8120.009 ms (00:08.120)

postgres=# drop table x1;

DROP TABLE

Time: 8.081 ms

postgres=# create temporary table x1 as select id,'name' || id from generate_series(1,10000000) id;
SELECT 10000000

Time: 8131.810 ms (00:08.132)

postgres=# create unlogged table x1 as select id,'name' || id from generate_series(1,10000000) id;

SELECT 10000000

Time: 8720.281 ms (00:08.720)

postgres=# drop table x1;

DROP TABLE

Time: 169.182 ms

postgres=# create unlogged table x1 as select id,'name' || id from generate_series(1,10000000) id;

SELECT 10000000

Time: 8684.294 ms (00:08.684)

n] RUEEE L unlogged £ 6% 747, unlogged R LEHELE B 60% 2545 .

T pg RIEEFFE T dil, tnlPASiF unlogged FA77E (RIVLA force logging
MRES), BTDAFERALEE R Gerh, (2R unlogged KRB K IFETHPERE, 45 4EH#T
2% {71r pagecache ',

FDW(Foreign Data Wrapper), SEIREEE. SNPRER
R EETINT—5

HhERER

il oracle —#F, lightdb STRPAMBERRIME S, TE—LeF5E— DT HIAY
(postgres@]local]:5000) [postgres] > create extension file_fdw;

CREATE EXTENSION

Time: 752.715 ms

(postgres@]local]:5000) [postgres] > create server srv_file_fdw foreign data wrapper file_fdw;
CREATE SERVER

Time: 23.317 ms

(postgres@]local]:5000) [postgres] > create foreign table t_csv ( a int, b varchar(50) )


张君华
确定当前默认实现是否刷新缓存，如果不刷新就算了，刷新的话则迁移到tmpfs。限制使用的内存大小。
临时表空间和无日志表挂载在tmpfs目录

张君华
https://blog.dbi-services.com/external-tables-in-postgresql


server srv_file_fdw

options ( filename '/var/tmp/data.csv', format 'csv' );
CREATE FOREIGN TABLE
Time: 74.843 ms
(postgres@]local]:5000) [postgres] > select count(*) from t_csvy;

count

Time: 0.707 ms

(postgres@]local]:5000) [postgres] > create table t_csv2 as select * from t_csy;

SELECT 1000

Time: 147.859 ms

(postgres@|local]:5000) [postgres] > insert into t_csv values (-1,'a");

ERROR: cannot insert into foreign table "t_csv"

Time: 18.113 ms

(postgres@|local]:5000) [postgres] > explain select count(*) from t_csv;
QUERY PLAN

Aggregate (cost=171.15..171.16 rows=1 width=0)
-> Foreign Scan on t_csv (cost=0.00..167.10 rows=1621 width=0)
Foreign File: /var/tmp/data.csv
Foreign File Size: 38893
(4 rows)

Time: 0.521 ms

BE B

TE: Bn e ERR R TR LA, IR SE PR A EOR AR, R AN S [R] 2P B AR5

it 4 2 lightdb,

3| HAth lightdb/postgresql Wy&ER:

lightdb=# create extension postgres_fdw;

CREATE EXTENSION

lightdb=# CREATE SERVER myserver FOREIGN DATA WRAPPER postgres_fdw OPTIONS (host
xx.xx.xx.xx', dbname 'postgres', port '5444");

CREATE SERVER



lightdb=# CREATE USER MAPPING FOR lightdb SERVER myserver OPTIONS (user 'lightdb’,
password 'l_123456');

CREATE USER MAPPING

lightdb=# CREATE FOREIGN TABLE test_foreign (id int, name text) SERVER myserver;
CREATE FOREIGN TABLE

2| MySQL B e el e 52

24T oracle HiYFEHA M 3¢,
LightDB-X fu.% 7 MySQL %#s FEfE 44 J'e mysql_fdw, FHERIASEH .
THELSE 2% MySQL % 7, FlE LD_LIBRARY_PATH Mug7r &,

3| Oracle ¥ e iy s e

24T oracle HrtZEHH M .
LightDB-X {4 T Oracle ¥4 & # J& oracle_fdw (ERARE ).
WOe3E Oracle & i, Hi B ORACLE_HOME #1 LD_LIBRARY_PATH g5 & .

mybatis 5 jdbctemplate ¥

1F SQL JZ1di, LightDB 524:3f%s PostgreSQL th¥ FiliEvs, FH I H 58 4> 37 mybatis
F1 jdbctemplate, H.fifi ] /5 zUF1 oracle. mysql 7 o227,

LightDB By At sE AR

1T RTS8 H B R4, LightDB A48 —2& Oracle. MySQL H &4,
HE R EH A BRI, AR 2k 1 f M7 s 1 t55t B 0] 0y A S AR AL 1 5 | A

HFEE.
MRS W RS

FEMQ , FBAZRIITEE AR, R R RO TR, DA
L EAPRIETHE H S RANH EA SN, Xl 2 FEARE R dlZiE, RAKMCE
ARRRALT 0.1%., JEHELUAR:


张君华
https://github.com/EnterpriseDB/mysql_fdw

张君华
https://www.enterprisedb.com/postgres-tutorials/using-foreign-data-wrappers-access-remote-postgresql-and-oracle-databases

张君华
https://www.cnblogs.com/huigelaile/p/10917859.html


Step6 : Retry Send

A4

Sender Step2: send message—*

producer MQ Broker
MSG DB “‘—-Step‘l status: 11— C‘aninn Step3: broker confirm
Listener

Step5: get status: 0

Step7: Retry Count > 3 status : 2

— OfeUERES

EMHEA N T, R — S A EE E 2, 20 il GB 08 MOEIR &
W, AR PR B B S R R R AT, FERUIRSS 2R TR R R s s Dt
https://www.cnblogs.com/zhjh256/p/15485431.html

F 10 F+A[ TS

postgres=# create sequence idx_seq;
CREATE SEQUENCE

postgres=# \timing on

Timing is on.

postgres=# DO $$

DECLARE i int;

BEGIN

FORi IN 1..1000000 LOOP
execute 'select nextval(''idx_seq')'’;
END LOOP;

END$$;

DO

Time: 6321.316 ms (00:06.321)

50 77+ QPS & —Z AT $E K/V

32T LightDB ) Z #EFE2LH, LightDB fefeia sl 10 JZiy TPS, 50 J1H) K/V £rif],
P54l DA LightDB AU Redis. Couchbase % KV, RNMUBEB L H AR, iLfE
B SRR, FEAES RN, TIEME . LR AFaidsE I (32C Gold 6250, 8KB
IOPS 53000 19us), HifN LightDB ¥ ] FEAR 20 2825 R 96 I & 1ER: QPS #1 TPS 4l
-

BEGIN;

UPDATE pgbench_accounts SET abalance = abalance + :delta WHERE aid = :aid;


https://www.cnblogs.com/zhjh256/p/15485431.html
张君华
https://www.postgresql.org/docs/13/pgbench.html


SELECT abalance FROM pgbench_accounts WHERE aid = :aid;
INSERT INTO pgbench_history (tid, bid, aid, delta, mtime) VALUES (:tid, :bid, :aid, :delta,
CURRENT_TIMESTAMP);
END;
AT

progress: 60.0 s, 94436.1 tps, lat 1.614 ms stddev 0.403

progress: 61.0 s, 95780.3 tps. lat 1.000 ms stddev ©.392

progress: 62.0 s, 92012.6 tps, lat 1.941 ms stddev ©.455

progress: 63.8 s, 94249.1 tps, lat 1.016 ms stddev 0.436

progress: 64.0 s, 94744.6 tps, lat 1.011 ms stddev 0.421

progress: 65.0 s, 95195.3 tps. lat 1.006 ms stddev ©.4088

progress: 66.0 s, 94907.8 tps. lat 1.005 ms stddev 0.416

progress: 67.8 s, 94837.8 tps, lat 1.009 ms stddev ©.402

progress: 68.0 s, 95599.3 tps, lat 1.601 ms stddev 0.456

progress: 69.0 s, 92158.0 tps, lat 1.639 ms stddev 0.474

progress: 79.0 s, 82816.8 tps, lat 1.156 ms stddev 3.202

progress: 71.8 s, 94884.7 tps, lat 1.211 ms stddew ©.390

progress: 72.0 s, 94771.8 tps, lat 1.011 ms stddev ©.480

Hik

progress: 20.0 s, 565186.6 tps, lat ©0.167 ms stddev ©.156
progress: 21.0 s, 565714.6 tps, lat 0.167 ms stddev ©.145
progress: 22.0 s, 543750.5 tps, lat 0.174 ms stddev 0.155
progress: 23.0 s, 568791.4 tps, lat 0.166 ms stddev 0.155
progress: 24.0 s, 570629.0 tps, lat 0.166 ms stddev 0.149
progress: 25.0 s, 572086.6 tps, lat 0.165 ms stddev ©.144
progress: 26.08 s, 573350.4 tps, lat 0.165 ms stddev 8.145
progress: 27.0 s, 571241.7 tps, lat 0.165 ms stddev 0.154
progress: 28.0 s, 573166.0 tps, lat ©.165 ms stddev ©.145
progress: 29.0 s, 572714.2 tps, lat 0.165 ms stddev ©.145
progress: 30.80 s, 557148.4 tps, lat 0.170 ms stddev 0.257
GAF IR - AL+ + 1B L

progress: 19.0 s, 111209.4 tps, lat ©.860 ms stddev ©.522
progress: 20.0 s, 115148.5 tps, lat 9.830 ms stddev 0.489
progress: 21.0 s, 117877.8 tps, lat 0.811 ms stddev 0.423
progress: 22.0 s, 117584.4 tps, lat 0.813 ms stddev 0.456
progress: 23.8 s, 118671.1 tps, lat ©.810 ms stddev B.428
progress: 24.8 s, 118218.5 tps, lat ©.808 ms stddev 0.432
progress: 25.8 s, 118275.5 tps, lat ©.868 ms stddev 0.454
progress: 26.8 s, 117323.6 tps, lat ©.815 ms stddev B.495
progress: 27.0 s, 118241.6 tps, lat 0.808 ms stddev 0.424
progress: 28.0 s, 118294.7 tps, lat 0.808 ms stddev 0.432
progress: 29.0 s, 118111.3 tps, lat ©.809 ms stddev 0.442
progress: 30.0 s, 118549.0 tps, lat 0.806 ms stddev 0.450
progress: 31.8 s, 118634.3 tps, lat ©.806 ms stddev 9.442

RN ChEE SSD (8KB IOPS 15000 65us), 32C E5-2620 v2

AP Hik



top - 10:56:21 up 132 days, 18:53, 5 users, load average: 20.57, 12.69, 6.30
Tasks: 487 total, 26 running, 461 sleeping, @ stopped, © zombie

%Cpufs): 40.8 us, 17.7 sy, 0.0 ni, 36.0 id, 0.0 wa, 0.8 hi, 5.4 si, 0.0 st
K1B Mem : 39663776+total, 60995492 free, 6324108 used, 32871814+buff/cache
KiB Swap: 33554428 total, 33244592 free, 309836 used. 13682601+avail Mem

PID USER 5 S %CPU %MEM TIME+ COMMAND
26974 root 20 @ ] ] O R 52.6 0.0 399:43.56 [nfsd]
26973 root 26 6 ] ] O R 43.0 0.0 241:56.93 [nfsdl]
26972 root 20 @ ] ] @R 28.1 0.0 123:34.37 [nfsd]

2732 lightdb 20 @ 33.1g 1.1g 1.1gR 18.5 0.3 ©:07.81 Lightdb: lightdb postgres 10.20.30.218(51758) SELECT
2755 lightdb 20 © 33.1g 1.1g 1l.1g S 18.5 B8.3 0:07.56 lightdb: lightdb postgres 10.20.30.218(51804) idle
2795 lightdb 20 © 33.1g 1.1g 1.1 S 17.9 ©.3 ©0:07.46 lightdb: lightdb postgres 10.20.30.218(51876) idle
2748 lightds 20 © 33.1g 1.0g 1.8q S 17.5 ©.3 0:07.46 lightdb: lightdb postgres 10.20.30.218{51790) idle
2792 lightdb 20 ©® 33.1g 1.0 1.8g S 17.5 B8.3 0:07.35 lightdb: lightdb postgres 10.20.30.218(51870) idle
2733 lightdb 20 © 33.1g 1.1g 1.8g S 16.9 ©.3 ©0:07.37 lightdb: lightdb postgres 10.20.30.218(51760) idle
2739 lightdb 20 © 33.1g 1.1g 1.1g S 16.9 6.3 0:07.60 lightdb: lightdb postgres 10.20.30.218(51774) idle
2798 lightdb 20 ©® 33.1g 1.0 1.8g S 16.9 ©.3 ©:06.81 lightdb: lightdb postgres 10.20.30.218(51882) idle
progress: 48.0 s, 70381.7 tps, lat 1.365 ms stddev 18.415

progress: 49.0 s, 68078.5 tps. lat 1.390 ms stddev 11.969

progress: 50.0 s, 85574.4 tps, lat 1.158 ms stddev 9.539

progress: 51.8 s, 86B92.6 tps, lat 1.065 ms stddev 7.191

progress: 52.8 s, 83069.5 tps, lat 1.139 ms stddev 7.881

progress: 53.8 s, 593423.1 tps. lat 1.831 ms stddev 6.855

progress: 54.0 s, 89754.5 tps., lat 1.04% ms stddev B8.B15

progress: 55.0 s, 82092.7 tps. lat 1.978 ms stddev 8.859

progress: 56.8 s, 91887.8 tps, lat 1.124 ms stddev 7.723

progress: 57.8 s, 94286.7 tps, lat 0.933 ms stddev 7.135

progress: 58.0 s, 81530.6 tps, lat 1.232 ms stddev 10.186

progress: 59.0 s, 99130.0 tps, lat 1.008 ms stddev 5.887

[lightdbghs-18-20-30-218 ~]§ ping 10.20.30.217

PING 10.20.30.217 (10.20.30.217) 56(84) bytes of data.

B4 bytes from 10.20.30.217: icmp seg=l ttl=64 time=0.58% ms
B4 bytes from 10.20.30.217: icmp _seq=2 ttl=64 time=0.254 ms
B4 bytes from 19.20.30.217: icmp seq=3 ttl=64 time=0.354 ms
64 bytes from 10.20.30.217: icmp seq=4 tt1=64 time=0.411 ms
64 bytes from 10.20.30.217: icmp_seq=5 ttl=64 time=0.716 ms
P

--- 18.20.30.217 ping statistics ---

5 packets transmitted, 5 received, ©% packet loss, time 400Gms
rtt min/avg/max/mdev = 0.254/0.464/0.716/0.168 ms

AP - RS B L



progress: 108.0 s, 19184.7 tps, lat 5.178 ms stddev 20.3596
progress: 109.0 s, 15949.6 tps, lat 5.800 ms stddev 22.176
progress: 110,08 s, 15714.4 ips, lat 6.366 ms stddev 26.650
progress: 111.0 s, 12990.8 tps, lat 6.934 ms stddev 29.236
progress: 112.0 s, 14499.7 tps. lat 6.819 ms stddev 27.802
progress: 113.0 s, 12518.5 tps, lat 7.967 ms stddev 29.995
progress: 114.0 s, 15957.2 tps. lat 5.412 ms stddev 20.708
progress: 115.0 s, 20831.8 tps. lat 5.026 ms stddev 19.485
progress: 116.0 s, 18171.4 tps, lat 4.529 ms stddev 20.234
progress: 117.0 s, 16547.7 ips, lat 4.730 ms stddev 17.846
progress: 118.0 s, 12552.2 tps, lat 7.335 ms stddev 28.623
progress: 119.0 s, 13972.1 tps, lat 7.102 ms stddev 30.864
progress: 120.0 s, 18851.6 tps. lat 9.194 ms stddev 35.519

transaction type: <builtin: simple update=

scaling factor: 1860

query mode: prepared

number of clients: 56

number of threads: 16

duration: 120 s

number of transactions actually processed: 2138047
latency awverage = 5.357 ms

latency stddev = 20.560 ms

tps = 17779.5863087 (including connections establishing)
tps = 17788.504814 (excluding connections establishing)

AR

Tasks: 487 total, 7 running, 480 sleeping, @ stopped, © zombie

%Cpuf{s): 18.7 us, 9.8 sy, 8.0 ni, 74.7 1d, 3.7 wa, 0.0 hi, 1.9 s1, 8.0 st
KiB Mem : 39603776+total, 28404260 free, 4066724 used, 36357276+buffscache
KiB Swap: 33554428 total, 33244592 free, 309836 used. 13848268+avail Mem

PID USER PR NI 5 SHR § S%CPU %MEM TIME+ COMMAND
26974 root 20 B ] 0 BS 43.2 0.0 420:47.45 nfsd
26973 root 20 B B 2] S 34.3 0.0 256:27.84 nfsd
progress: 36.0 s, 721.8 tps, lat 93.224 ms stddev 162.706
progress: 37.0 s, 3043.0 tps., lat 41.925 ms stddev 81.480
progress: 38.0 s, 2676.7 tps., lat 33.677 ms stddev 108.732
progress: 39.0 s, 5227.5 tps, lat 19.208 ms stddev 54.500
progress: 40.0 s, 2302.4 tps, lat 34.240 ms stddev 39.116
progress: 41.8 s, 1755.4 tps, lat 61.187 ms stddev 133.466
progress: 42.0 s, 8057.5 tps, lat 13.112 ms stddev 32.344
progress: 43, 3940.1 tps, lat 22.401 ms stddev 45.030

progress: 44,
progress: 45,
progress: 46.
progress: 47,
progress: 43.
progress: 49,
progress: 50.

s, 176.0 tps, lat 313.881 ms stddev 228.200
s, 2988.9 tps, lat 47.702 ms stddev 124.543
5, 5362.9 tps. lat 17.755 ms stddev 39.578
g, 6615.1 tps. lat 14.224 ms stddev 46.895
5. 2736.3 tps. lat 35.261 ms stddev 58.372
s, 6O7.0 tps, lat 163.125 ms stddev 206.680
s, 3676.5 tps, lat 25.890 ms stddev 34.145

L s T T T s T e IR v s T s R T R s
[¥3)

AR

AN Z —ETRIAURGL, 1 ACRARIR, 0 URIBUR. thn] ARIRARAT 1P,



HLTE Sl 2T U, (R iA E—e i, (B2 Ressr 7 B i) sl —i A i) g
. MHEC A substr. instr FEF7HIW, ErgHBR it T IR AR B ERVERF. AHLL JSON 22, i
FBU )23 [ il T

java i A array Z5R 9%, 2 00, https://www.cnblogs.com/zhjh256/p/15227861.html,

BRI

HILL oracle Al mysql 1, A T FESEBUR M BLI 5 ABA AU —Mili A5, lightdb
WE S xmin, xmax 7] DAVER SRMLBIAILE],  FF H. B Sh PRIk T FE 4.

2951

select xmin,xmax,f.* from the_table f;

Xmin|xmax [trade_id|group_id|ts |cust_date |gen_col|
586 |0| 1] 1|2021-09-20 18:45:47|2021-09-20 18:45:47| 2|

588 |0| 2| 2|2021-09-20 18:54:46|2021-09-20 18:54:46| 4
295 2:

begin;

update the_table set trade_id = 1;

select xmin,xmax,f.* from the_table f;

xmin [xmax|trade_id|group_id|ts |cust_date |gen_col|
230205510 | 1] 1|2021-09-20 18:45:47|2021-09-20 18:45:47| 2|
230205510 | 1] 2|2021-09-20 18:54:46]2021-09-20 18:54:46| 3|
2971

select xmin,xmax,f.* from the_table f;

xXmin|xmax [trade_id|group_id|ts |cust_date |gen_col|
586 |23020551| 1] 1|2021-09-20 18:45:47|2021-09-20 18:45:47| 2|
588 |23020551| 2| 2|2021-09-20 18:54:46|2021-09-20 18:54:46| 4
295 2:

rollback;

select xmin,xmax,f.* from the_table f;

Xmin|xmax [trade_id|group_id|ts |cust_date |gen_col|
586 |23020551| 1] 1|2021-09-20 18:45:47|2021-09-20 18:45:47| 2|
588 |23020551| 2| 2|2021-09-20 18:54:46|2021-09-20 18:54:46| 4

e BARSE 2 IR, (HJ2 xmax SEEHBSARE, BTN —KESUEHRE AR 0. Wk
#& commit, X xmax 24 0. XNEHRIEEAET pg HEHITE L, stamaladics, H
JEMEHOSER AT L), WATRES . K2 old tuple AN R%F KR new tuple, FIrPA old
tuple 1 new tuple [4 T 44 7 xmin fil xmax 4b, RH 4 THESEHC LT GHR


https://www.cnblogs.com/zhjh256/p/15227861.html

vacuum EHR % pg_xact fil pg_subtrans [A/ 55 2GR 77 ), XAERIT A A R ) B i
PITE AAT RS A 2 A5 . MVCC 1 — bt sk . AIHHS 3 i b Sk 5 1 A Ip 3] tuple iy
FEHMEY, Ip BFF VNS BAS B A AN I, W DAK RIS I TPS.

DORESE 1 BUANE, FESIAA Hah g ais vodic sk, BRI T .

KN

https://developer.aliyun.com/article/78911
https://github.com/digoal/blog/blob/master/201610/20161018 01.md

wRATE, 247 advisory lock A Hf AT M, advisory lock {UFEH: B Y S5 il A 4K,
—HKZHT failover, srfaaClihesE 4k,

“h LightDB TPS REMSAEI 055, PRI AT DAGE i SR 8l +— K 1k cron ZE B AT-45 55 31
] oA

SRAGY B

AJ DA alter table. create table [ i i with update /F)$5 %€ .

ALTER TABLE table_name with primary key;

CREATE TABLE table_name (...) with primary key;

2> H 21 ltapk 7B, 2 A ZNAIH#ZRS] . select * WA R Z T B (T R TFEL)
insert into table_name values()[F]¥H, &R T R Ah— L8R IR R MR A 5 5 I 4Edr, (2
&I TGN 7 BOUAN T R 375

postgres=# create table test_with_timestamp(id int,ung_not_null_col int not null) with primary key;

CREATE TABLE

postgres=+# alter table test_with_timestamp with update current_timestamp;

ALTER TABLE

postgres=# select * from test_with_timestamp ;

id | ung_not_null_col

!
-

(0 rows)

postgres=# insert into test_with_timestamp values(1,1);
INSERT O 1

postgres=# insert into test_with_timestamp values(1,8);
INSERT O 1

postgres=# select * from test_with_timestamp;

id | ung_not_null_col

11
1] 8

(2 rows)


https://developer.aliyun.com/article/78911
https://github.com/digoal/blog/blob/master/201610/20161018_01.md
张君华
https://www.postgresql.org/docs/13/hot-standby.html

张君华
https://www.cnblogs.com/zhjh256/p/15530400.html

方俊
如果用户先使用了ltxxx字段名，以后LightDB某个版本想要加ltxxx，这问题是预防不了的！


I 55T e ] B B

N T B KRR mysql,lightdb 2 $5F mysql 18] 8 B4 on update current_timestamp
Rtk

A DA create table. alter table R ETES | H 2l 5 H (] #; 1A DA alter table. create table
HY B8 1 with update T-A)F5 € .

ALTER TABLE table_name WITH UPDATE CURRENT_TIMESTAMP;

CREATE TABLE table_name (...) WITH UPDATE CURRENT_TIMESTAMP;

Ja#E 2 HEEE Ltuat FB, WDARIERG]. select * WEMATIZTE (K
I BREFE), insert into table name values () [A/H. &N iRk —LSERH
BB MR A IR RN ZEY, B S5 TS I BOUAR T (83 5

postgres=# create table test_with_timestamp(id int) with update current_timestamp;

CREATE TABLE

postgres=# select * from test_with_timestamp ;

id

(0 rows)

postgres=# \dS+ test_with_timestamp
Table "public.test_with_timestamp"
Column | Type | Collation | Nullable | Default | Storage |
Stats target | Description

id | integer | | | | plain |
|

ltaut | timestamp without time zone | | | CURRENT_TIMESTAMP | plain
| |

Access method: heap

postgres=# insert into test_with_timestamp values(1);
INSERT 0 1
postgres=# select * from test_with_timestamp ;
id
1

(1 row)

postgres=# select id,ltaut from test_with_timestamp ;
id | ltaut

1]2021-11-09 09:39:15.654441

(1 row)



AR AT S Ry

LightDB J A= 4 i 7 Al I AER, SRR A OAIRU PO,  RERE H Bl T 2L .

XFE 2R, RIATH TS5 .

A ] GO SR i R AR SR AT B e KM RS DA R e K — B

(LightDB 21.3 ft%:), Lt Oracle Z—%.

LightDB 75 AJ 22 BOA A SR A th 28I Ml Re i, AR P R ORIE SR — SO 325 43 &,
T B oK — B

LightDB 22¢ 54k 5 A= T 2l Fi % 1=

LightDB /& AT I 73 8F SQL Ak, FiASE Ay mIHE@sn . 714 . KV, R
A SRR T

LightDB B fE3L Bk

® EMAIMYE, 'Y LightDB #EfFnsE, DA LightDB ¢ ik
https://www.cnblogs.com/Ferda/archive/2020/07/16/13322465.html

® U R/NAZLE T TOAST_TUPLE_TARGET 2kb, 75 0£x#if74>5] TOAST 3

o iy T KINRIEEIE— B, TEN % SCAME I 7 RN B B T A R A A
FHAMEE, M BENS LB AR s fEe T, LR EOR I S — 2., AEE T AR
BRI B A R AR — 35 A SVt A AR AT ) XS S S
AR 2,

® fiiJf H¥EALE UUID, f=A: 1) REDO BAIL, mJ LA M lightdb [ serial 57 535 345 mysql
i auto_increment 4314

® OLTP HFAZR T 1000 J717+30 FEB: (300 F717), AN4rIX

® DSS kLA T 2GB-8GB (NVMe. FEGEMENTE), HN4MX

® RN F ALY B B RE A 2 AN o 5 8 el ) B, W LA lightdb %) on update
current-timestamp 454

® REFEN ST RIAEMERN S, M SO, FEEdR ZE i fEf% URL

® FILLFACTOR Zkikh 100%, *fT £ %54 update RYR W ELE, 7 AR —28, Hefm
70%-90%

® pg [ delete+insert KIS, B T W1 2 WHI 2 A0 -S40, B LA E: mvee update
ARFEN, in place WilkHRA T IRIFEIA, XIT update TR ZIKAYHE, HEKE
vacuum (vacuum — & ZS[EE e AN it 10%. R4 TPCC 54 24 /NasF i)

® truncate &3 ZI I RG4S, L oracle B A, A DART DAfE A

® WIRAGJLA SQL BRI TFLEMFIMAT, B AR ERERTE, 7T A A s E 4
PL/pgSQL

® [Efi ] varchar iR ZE(H A text 2874, PERER 292 5%

® OUTER JOIN N AT DA RAE B S, iR BN 72 4 P Ak asdem /R A (fis H LEFT JOIN) ,
R XA .

® LightDB REUSTEZEANZ BRI T HE redis BEALHEARAG M R 1 [E],  [H] BHAHIE ACID
A, BEEEE . 01O WHAE. . KRESRESTE.

® TR EAYE SQL At AE, FIAEAE S R v e B ARm B 8], o oE . 7 IR 4%
B ZBEANTE, TPS A fEf AL 2 %, CPU R4 Bk 1/3-2/3 (benchmarksal



https://www.cnblogs.com/Ferda/archive/2020/07/16/13322465.html
张君华
写请求基于id确定本节点还是路由给其它节点，读请求本节点处理。
K/V为什么好做，因为一开始就知道只有单个节点会涉及。数据库则不知道，所以要变成知道。


AR EE R .

® T YEREAR IR IERI N A (Fan S OB 1 RN A SRR 1 RRD), RE A EAd ] oracle.,
mysql 37 R BN EE K AL,

® ({li[f] lightdb pwr #1 lightdb em 43#7 lightdb %ids M fE .

A AEEE S, XA Z pruning, 3 HECH AL 2 parallel.

® G amAEuRE, ARMANSESERT? AIASI, YEBHIUAA B (9
MM+ Z 4L R TR . H RO co-location, #& B HLLLHHRNEA) .
https://www.zhihu.com/question/356734992

PEREAR X
B4 postgresal HERE(RALHIX 19 EH (31 DA recipe), 11— 4

M E—"TENE EAER, A The R @i se Bl At s sl MEs, e
Rt A b .

FRIEENEH
idle_in_transaction_session_timeout
TCP {75

tcp_keepalives_idle

SQL &It
statement_timeout
REBMFB

postgresql A SZRFRIEPINEEEL, WL FEAOME, & FEUEN- RS, FERREK.
X — Al oracle & —FER). TRESCIHM, SR04 update 175 =B (99

ALTER TABLE items ADD COLUMN last update timestamptz;



https://www.zhihu.com/question/356734992

UPDATE items SET last update now () ;

ERGI T

AR TICTERE,  FROTAEDT MR E ARG (Index Only Scan), Mg 7ER]
BERGINEEZA B T

SELECT SUM(eur_value)
FROM sales

WHERE subsidiary_id = ?

fii% sales £ 100 NFE:, MBS FERIRS R AR TH:RE.
CREATE INDEX idx

ON sales
( subsidiary_id, eur_value );

ERBETET eur_value SEEAXMME], HRRIINFERTEEE. W


张君华
https://use-the-index-luke.com/blog/2019-04/include-columns-in-btree-indexes
pg 11开始支持


<.lndexiTable

Doubly
linked list

I, lightdb SCHRRRE T 98 FEBAMEE R 7B, id INCLUDE 141, XA

R | GEF AN A A 4ES eur_value 7B,

CREATE INDEX idx

ON sales ( subsidiary_id )

INCLUDE ( eur_value );

XEEAFRE SRS I TR 5



- Index: Table

IABLE DATA...

|[KEY INCLUDE#
[KEY INCLUDES
[KEY INCLUDE®
|KEY INCLUDE{

[TABLE DATA. ..
TABLE DATA...

-
m
-

[TABLE DATA...

1 LF " "
KEY 1 - - —
1 Yl TABLE DATA...

[KEY_INCLUDE{T/
|[KEY_INCLUDEY
|[KEY INCLUDE}—
[KEY INCLUDE}

N TABLE DATA..
3 :. WLEDE?EA!

.x -
m
_‘:.

\ 1 | TABLE DATA...
Tl ==
Doubly
linked list

PEREAH L alike i 2 5 RS 4, 2477 oracle, mysql. mariadb ¥R S HEZ4FE.

(¢
O/ R
index .. include x x x x \.f
unique index .. include u_,/ x x xe En/
| X

Filtering on include

€Use unigue (..) using index .. with an index that has more coclumns

LA BRG]

CREATE INDEX & [HZES BIRASPHZES:, FL, Wiz I A,

CREATE INDEX CONCURRENTLY items value idx ON items USING GIN (value

jsonb path ops) ;

F8MH uuid B2 53

1 lightdb H,  f# H £ T B 38 BVE R 8B EE uuid MME RE RGBS = 2.
lightdb R sC A ST =R F =, W


张君华
https://www.cnblogs.com/wy123/p/13367486.html


BRENSSETHmM| tuncate mble | EERESES i

runc;

=51 SIFETURA [ e [ — EZNgEE EEENTAEE

serial Y N N N N8 ) ) i L
SELECT setval((SELECT pg_get serial sequence( myschema.test serial’, 'id]), 1, false);
Y:

sequence Y N N N Y select setval(myschema.seq_1",(select max(id) from myschema.test_seq):BIGINT);
ALTER SEQUENCE test old id_seq RESTART WITH 1000;
Y:

identity Y N N N N ALTER TABLE myschema.test_identiy_1 ALTER COLUMN id RESTART WITH 100;
TRUNCATE table *** RESTART IDENTITY;

T BYGET, 0 =R T A o] CRIE 4 R i S A1
oA, SCHF serial #1751, 7R 3CHf identity.,

RIEE T

lightdb SCRFMG AT . HEF -G HF IR DA SR ETRER —FpEde, w] DAR LA s ek
GUC Bk xh il i) sl A 28 I s 8 A e i 1 0 K

fitbdrin

Fl oracle, mysqgl —#¢, lightdb ¥ Friifb#s4eR, HYET AR oracle 4k #5815

B, AR

postgres=# create index idx_big_table on big_table(id);

CREATE INDEX

postgres=# explain select count(1) from big_table;
QUERY PLAN

Aggregate (cost=24.71..24.72 rows=1 width=8)

-> Bitmap Heap Scan on big_table (cost=2.31..24.63 rows=32 width=0)
-> Bitmap Index Scan on idx_big_table (cost=0.00..2.30 rows=32 width=0)

(3 rows)

postgres=# explain select /*+ SeqScan(t) */ count(1) from big_table t;
QUERY PLAN

Aggregate (cost=32.40..32.41 rows=1 width=8)
-> Seq Scan on big_tablet (cost=0.00..32.32 rows=32 width=0)
(2 rows)
I5E gt ) 1 1k i N 3 # HJ Z Ui
https://www.hs.net/r/cms/www/itn/forPrd/html/pghint plan.html#id-1.11.7.40.11.

& T AL Es IR /R4h, https://www.postgresql.org/docs/13/explicit-joins.html



https://www.hs.net/r/cms/www/itn/forPrd/html/pghint_plan.html
https://www.postgresql.org/docs/13/explicit-joins.html
张君华
https://www.cybertec-postgresql.com/en/uuid-serial-or-identity-columns-for-postgresql-auto-generated-primary-keys/


SQL TR &

LightDB enable_hint_table BILAFRZE{U oracle outline THR, AILATEAREBI SQL
MERT, & hint 225 SQL BT .

https://www.cnblogs.com/kingbase/p/15321355.html
Hig®

lightdb S¢fp LBk, ARE PG B 4L, (ERBERYN.
postgres=# vacuum full big_table ;

VACUUM

postgres=# alter table big_table set read only;

NOTICE: you must vacuum the table before set it read only
ALTER TABLE

postgres=# create index idx_big_table1 on big_table(id);
CREATE INDEX

postgres=# insert into big_table values (1,lpad('123', 8096, 'abc'));
ERROR: table "big_table" is read only

postgres=# alter table big_table add new_col text;

ERROR: table "big_table" is read only

HEERAMCRT AR BT IR B, e REfR A PERE, BES A2 A 3 vacuum,

X

oy KB B o HR

FUFRMRKHET IN 44k

#IH CTE B T I AAIRSCHZ A Ah, dg ik RES . miikdtk DISTINCT #7513
IN AR,
https://www.postgresqgl.eu/events/nordicpgday2018/sessions/session/1858/slides/68/q
uery-optimization-techniques talk.pdf

HATIIT

PG AT ITA — ZL R -



https://www.cnblogs.com/kingbase/p/15321355.html
https://www.postgresql.eu/events/nordicpgday2018/sessions/session/1858/slides/68/query-optimization-techniques_talk.pdf
https://www.postgresql.eu/events/nordicpgday2018/sessions/session/1858/slides/68/query-optimization-techniques_talk.pdf
张君华
https://www.postgresql.org/docs/13/parallel-safety.html


insert select A X K ATIAT
union all ASZRFFHFATIAT
rownum A SCFREFHFATIAT
JPINAS L FRIEATIA T

S AT AT
A DAGE AL as4 78 i il 22 HRAT T

postgres=¢ explain (analyze,verbose) select /*+ Parallel{a 3 hard) Parallel(b 3 hard) Ordered({b a) */count{1) from big_table a,big_table b where a.id=b.id;
QUERY PLAN
Aggregate (cost=0.892..8.93 rows=1 width=8} (actual time=0.576..0.631 rows=1 loops=1)
Qutput: count(1)
-> Hash Join (cost=.40..0.84 rows=32 width=8) (actual time=0.348..0.551 rows=10824 loops=1)
Hash Cond: (b.id = a.id)
-> Gather (cost=0.00..0.80 rows=32 width=4) (actual time=8.1081..8.158 rows=32 loops=1}
Output: b.id
Workers Planned: 3
Workers Launched: &
-> Parallel Seq Scan on public.big_table b (cost=8.80..0.08 rows=10 width=4) (actual time=0.802..0.019 rows=32 loops=1)

Output: b.id
-> Hash (cost=0D.00..0.80 rows=32 width=4) (actual time=0.239..8.256 rows=32 loops=1)
Output: a.id

Buckets: 1024 Batches: 1 Memory Usage: 10kB
-> Gather (cost=0.00..8.80 rows=32 width=4) (actual time=0.190..0.245 rows=32 loops=1)
Output: a.id
Workers Planned: 3
Workers Launched: @
-» Parallel Seq Scan on public.big_table a {cost=0.00..0.80 rows=10 width=4) (actual time=0.805..8.042 rows=32 loops=1)
Qutput: a.id
Planning Time: ©.393 ms
Execution Time: ©.674 ms
{21 rows})

GIN &5| (BIFEEHEREMEY)

https://www.cnblogs.com/zhjh256/p/15357837.html

redo 5 undo

PostgreSQL %4 undo, @il F51 k=58 MVCC:
DML ff AHTER

R e skAric  OLD

IHIC RGN mEr e sk e B

UPDATE app_tab SET col2="white’ WHERE col0=1,

Page x

NEW

vacuum FERE T T I IH T 5 2SR (PAS vacuum full EHTAHZY), BB AT DL g,
HE A FES ID B Ik,

OLD



https://www.cnblogs.com/zhjh256/p/15357837.html
张君华
https://postgrespro.com/docs/enterprise/12/pg-hint-plan

张君华
https://postgreshelp.com/postgresql-page-layout/
https://www.interdb.jp/pg/img/fig-9-08.png
https://developer.aliyun.com/ask/130493?spm=a2c6h.13159736


TETENE, RN, ZRANEE T 75 4E 5 4~ IE MVCC.
—AH kg, explain &3 Index only scan FA— & E )& index only scan, A&
AV ReTFE R R, BTl VM fiaiife. RFEREER, IR itk &

L BERA 2 index only scan — 5 /& index only scan,

vacuum

BONTEOL T, A 3h vacuum FE BE E BE I, QSR 2R A8 s M B i 5k i & 8 i 50
( autovacuum vacuum threshold ) K& 20% %t #& #f % ot = M B

( autovacuum vacuum scale factor ) , # ¥ ¥ & & &8 i
( autovacuum vacuum insert threshold ) 1000 & 20% % #& #& #r H4
(autovacuum vacuum insert scale factor ), @i#ffr vacuum #fE, XEIR

FIRFRK, HEFREMEIRER D, HEFE Bk, AL—SBHkE.
B4 vacuum SEAR KB EIR 245217, A4S % 4 wraparound vacuum,

vacuum FEE TR, ARSI TR, 2EEMERN VM (AR TURSE 2 4
bit, 5 fFMCRECEHES), FEENREEEMRS, WRCABIARSS, NIRRT
BT vacuum 4,

A8 %4 wraparound fi—AN Tl B3GR AL HL T, for TEIME AL BERIIR RS, WA TESES
W, XRESESS ID s AR, AN EUR AR AR RIS, rA POC KA M,
ffi [} LightDB-EM 45 iR 2L

AL AT

S HEE T copy to B Itsql \COPY %
S A It_bulkload, £, https://www.cnblogs.com/zhjh256/p/15522157.html
http://www.postgis.us/presentations/PGOpen2018 data loading.pdf

java KEEAL#

T java REWE F AR H, MR MEEE, DLtiEtE 1 JDBC #tabHifm:. B
] 2 W, https://www.cnblogs.com/zhjh256/p/10008474.html,

https://stackoverflow.com/questions/46988855/correct-way-to-use-copy-postgres-
jdbc

https://jdbc.postgresqgl.org/documentation/publicapi/org/postgresql/copy/CopyMan

ager.html
https://github.com/randomtaski155/JDBCBulkinsert

lightdb NS H7F1 oracle. mysql —FERZAFTAMLE], TEMCEAR b, B8 HE B Bk
TR EAETAYIRE, B S F. WHEAE, VAR,
https://www.cnblogs.com/zhjh256/p/15513698.html



https://www.cnblogs.com/zhjh256/p/15522157.html
http://www.postgis.us/presentations/PGOpen2018_data_loading.pdf
https://www.cnblogs.com/zhjh256/p/10008474.html
https://stackoverflow.com/questions/46988855/correct-way-to-use-copy-postgres-jdbc
https://stackoverflow.com/questions/46988855/correct-way-to-use-copy-postgres-jdbc
https://jdbc.postgresql.org/documentation/publicapi/org/postgresql/copy/CopyManager.html
https://jdbc.postgresql.org/documentation/publicapi/org/postgresql/copy/CopyManager.html
https://github.com/randomtask1155/JDBCBulkInsert
https://www.cnblogs.com/zhjh256/p/15513698.html
张君华
下个版本，在置为只读状态之前，将其执行一遍vacuum操作


YR

B ARA R E R

Existing Lock Mode
Requested Lock Mode ACCESS SHARE ROV SHARE ROW EXCL. SHARE UPDATE EXCL. SHARE SHARE ROY EXCL. EXCL. ACCESS EXCL.

ACCESS SHARE X
ROV SHARE X X
ROW EXCL. X X X
SHARE UFDATE EXCL. X X X X
SHARE X X X X X
SHARE ROW EXCL. X X X X X
EXCL. X X X X X X
ACCESS EXCL. X X X X X X

pgrowlocks A AHIREFRHENRMWITHUEE.
https://www.cnblogs.com/zhjh256/p/15235863.html

pg blocking pids (pid) BREXA] AR PHZERS PID 1Y PID FIZR. AN°F:

AWR 5 ASH

https://www.hs.net/r/cms/www/itn/forPrd/LightDB-21.2-html|/pgprofile.html
https://www.hs.net/r/cms/www/itn/forPrd/LightDB-21.2-html/pgprofile.html#id-1.11.
7.42.11

oracle X} W HJ v§session

pg_stat_activity
[tcenter

explain

explain W DA RAF SQL BRI, TIFA R ML bR AT RIF R, B,
explain $2{t TR Z 14 0] DA R A A SR AT TR AR TRISAE (A4 T oracle 11 set
autotrace traceonly), T &5EAT SQL iEH), SR BN HAT IR AR X SR T FESE T,
W fim:


https://www.cnblogs.com/zhjh256/p/15235863.html
https://www.hs.net/r/cms/www/itn/forPrd/LightDB-21.2-html/pgprofile.html
https://www.hs.net/r/cms/www/itn/forPrd/LightDB-21.2-html/pgprofile.html
https://www.hs.net/r/cms/www/itn/forPrd/LightDB-21.2-html/pgprofile.html
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https://www.postgresql.org/docs/13/pgrowlocks.html

张君华
图形化解析，lightdb 21.3特性
https://explain.dalibo.com/
https://explain.depesz.com/s/2oVP#html


postgres=# explain (analyze,verbose,buffers,settings) select count(1l} from big_table a,big_table b where a.id=b.id;
QUERY PLAN

Aggregate (cost=61.88..61.69 rows=1 width=8) {actual time=0.886..0.897 rows=1 loops=1)
Output: count{1)
Buffers: shared hit=1083
-> Nested Loop (cost=0.14..61.60 rows=32 width=8) (actual time=0.014..0.791 rows=1024 loops=1)
Buffers: shared hit=1088
-> Seq Scan on public.big_table a (cost=0.00..32.32 rows=32 width=4) (actual time=0.005..0.021 rows=32 loops=1)
Output: a.id, a.namel
Buffers: shared hit=32
-» Index Only Scan using idx_big tablel on public.big_table b (cost=0.14..8.91 rows=1 width=4) (actual time=0.081..0.019 rows=32 loops=32}
Output: b.id
Index Cond: (b.id = a.id)
Heap Fetches: 1824
Buffers: shared hit=1856
Settings: effective_cache size = '11GB', enable partitionwise_aggregate = ‘on', min_parallel_table_scan_size = '2GB', parallel_setup_cost = '10000°,
4MB', work_mem = '128MB’
Planning:
Buffers: shared hit=16
Planning Time: ©.236 ms
Execution Time: 0.932 ms
(18 rows)

KTET HESAET, EXPLAIN 5374 JSON #&=ik [, 41
EXPLAIN (FORMAT JSON) SELECT * FROM foo;
QUERY PLAN

"Plan": { +
"Node Type": "Seq Scan",+
"Relation Name": "foo", +
"Alias": "foo", +
"Startup Cost": 0.00, +
"Total Cost": 155.00, +
"Plan Rows": 10000, +
"Plan Width": 4 +

https://www.postgresqgl.org/docs/current/sql-explain.html 7] DA & 40 108 50 .

EFIEFEBAT SQL WHATITRI

] lightdb A SRR IEAEAATRY SQL KIFhATHRI, 18 SQL IV PATE MG A &
(LS

PR ARE

lightdb 7 DA A & — 26 AT W B B 12 1 B AE 9 3 (5 B, X LT oracle ¥
pg_stat progress_ xxx M. MFifkG RIS

® pg stat progress analyze

® pg stat progress create index
® pg stat progress vacuum


https://www.postgresql.org/docs/current/sql-explain.html
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https://wiki.postgresql.org/wiki/Query_progress_indication


® pg stat progress cluster

® pg stat progress basebackup

® pg stat progress copy

R H B SRR SQL R, 4R H RIS B 2Rl k.

Z:,:  https://www.postgresqgl.org/docs/current/progress-reporting.htmil
AR

select pg terminate backend(pid); --JiK/Zilid %1% SIGTERM {55

BOHIEAEPATHY SQL
SELECT pg cancel backend(pid); —-JEEHE S pid A3k SIGINT

553

HAIEEIITH SQL

select * from pg_stat_activity;

PERELIE

AN[E T oracle #il mysql, lightdb %A & [ T VEREML KT schema, %2 pg_stat_
#1 pg_statio_JT3k.

e 2

LightDB 1N & %k % )% & ¥ F- 4 LightDB EM, 25l Oracle Enterprise Manager .
LightDB 21.3 Jt1h, FEEEEZEHLEE, B FESWE B LH 4 LightDB .
PostgreSQL DA K H- & #5852 63

[l i 2 4 x86 il arm “F-4 F Redhat. CentOS. Kylin #:1E R4 #5% ,

4 GEiE 2

LightDB SCipZ A il . Wy il . notify . 58 IR R s =ML il e Zc i (7] 25 45
M.

T%

G TP

lightdb 347 M mysql/mariadb . oracle | lightdb ()3 £5 %I TE, L
17 B L.
AR


https://www.postgresql.org/docs/current/progress-reporting.html
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https://www.postgresql.org/docs/14/monitoring.html
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https://www.cnblogs.com/zhjh256/p/15485431.html
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Oracle. MySQL., nghtDB Greenplum SQL Server, Greenplum .
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https://www.cnblogs.com/zhjh256/p/14792894.html.
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