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The History of

The POSTGRES project, led by

or Michael Stonebraker, was
sponsored by the Defense Advanced
Research Projects Agency (DARPA),
the Army R
National Science Foundation (
and ESL, Inc.

THE DESIGN OF POSTGRES

The implementation
of POSTGRES began
in1986.

DEMOWARE

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

The implementation of
POSTGRES

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

A commentary on the
POSTGRES rules system

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

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

v End of postgres
In an effort to reduce this support
v burden, the Berkeley POSTGRES project

officially ended with Version 4.2

Postgres95

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

PostgreSQL

In 1996, 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.

Release 7.0

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

2000

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

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

Logical replication

Version 10.0: Major enhancements in

PostgreSQL10 include:

* Logical replication using
publish/subscribe

* Declarative table partitioning

* Improved query parallelism.

Partitioning

Version 11.0: Major enhancements in

PostgreSQL 11 include:

¢ Improvements to partitioning
functionality

* Improvements on parallelism

SQL stored procedures that support

embedded transactions

postgreshelp.com

Follow us on
Facebook.com/postgreshelp
Twitter.com/postgreshelp



PostgreSQL H]FI & Postgres #245T 1986 4= (Oracle AL WMIFX —FREBEE, T
MySQL AB AR WM MAL T 1997 ) , EF LAY PostgreSQL WIZJERL, JFASCHF SQL 4%
F, 21994 48, A5eR T 3CREE I8, 76 VA 2 ORI B B2 1k, 1995 S84 T SqL
BTN, 1996 4F 44N PostgreSQL, [FIRAM %A 6.0, WHES, F4E
PostgreSQL &ERH R AL, 2000 4 V8. 0 fAZE —IR'E 77 1L 23 Windows.

M PostgreSQL 7.0 FFf, HEffH T K& PostgreSQL 733, XUE5 SCE M #A =7
Pk oy F T AR AN SCHE, IF HAERE o ATTIR, L4524 1) EnterpriseDB. CYBERTEC
PostgreSQL. Greenplum. PostgreSQL-XC. PostgreSQL-XL. Postgres Pro.

FUJITSU Enterprise Postgres. CitusDB /. Netezza, L\ PolarDB. openGauss. Tbase.
ARG BE AR RUA .

the PostgreSQL Forks Timeline

1995 2000 2005 2010 2015
Telegraph €O = RecDi
Exotic FOrkS™~—._  nc / wws S
‘ eSOl {-_-
| { ne YVindows Ports i L

PostgreSQL

HEAD branch l J/ / / B
” O CD e (D e () e ?3H’:=>-<§\D-(§>
;: - Polt e x..- Postgres -
| Enterbriestn postgres Ptus Advircnd Sercer |
\

HIBERI L, PostgreSQL FFAZBT IS, JF HAERRNAM 2, JFHE
9K BSD B0, BT AASAEAE RS XTS: 7] i

FHREES IR A

B /KA PostgreSQL AT & HIGELARA . mariadb H AT ERAIAN 9.6 | 14, H
o 14 Y[TIEAE BETA BB, 9.6 ¥ T 2021 4F 11 A 11 H& B4y . BAMRARA S TR
BT, 0 PostgreSQL 10 KR R IHHR T HATHAT, PostgreSQL 12 HF £ 17k 5] %
WK IEHKRA=NARA—IR.

LightDB Zd A By HE AR By RZ) 3 AN H AT KA — IR SRS, TEA HALIX H A
b, SRS IR, B4 ET LightDB £ T 13.3, BATE PostgreSQL #:[X & Af
F13.5 0, I MANKBSHATIRENA I EIATH MIRA L, 2308/ =A TR,



fn 13-15, 2 16. 2 KA, 13 BAFRATHAS: LR E L LightDB-EM JUj2 5 hiH
%o —RBORL, KR AR BE A R A B BRI TR0, P AT LA B e )
DIRe AT RIEE . WAEFIIJTTHRYL, N T ik LightDB CRIFEFTHIRG, RATRESIANTE £
; bgl: openGauss 1 PolarDB #/Z 40 £ HLAARA I, openGauss 9.2, PolarDB T
11.9;3‘5 2: PolarDB-X A 2% T PostgresQl, 5 ZMH Java 45, A= H MysaL.

B EARIEE &

PostgresQL L & T % B M oA W & R , g B o= W iR
(https://www.postgresql.org/docs/current/regress.html) o FLFEZ IR FELENNR. ECPG
MRS EMER . R E MR CHF K ACID Rt « A IS Bk &
ARSI, B I, DU s P IR . DL 5 R k.

fE LightDB 73329, HH C&izfr il #14 9000 24, #%.0oI7E 55 % 90%
PLE, HARTE 60%LL E. dnF:

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 [

Legend: Rating: [N rmedium: >=75%  high: >= 90 %

src/backend/nodes
src/backend/optimizerigego

79.9 % 267 /334 96.6 % 28/29
94.9 % 5911/6231 97.8 % 2667272
92.9 % 6692 /7201 97.5 % 271/278
88.2 % 1442 /1634 96.8 % 60/62
90.2 % 5950/ 6598 96.5 % 305/ 316
83.4% 16766 /20097 97.1 % 433/ 446
2297 /2413 98.7 % 78/79
85.0 % 17/20
80.6 % 2371294
87.4 % 167 /191
136/179

src/backend]optimizer/path

sre/backend/optimizer/plan

srcfbackend/optimizer/prep
src/backend/optimizerjutil
src/backend/parser

src/backend/partitioning

src/backend/port
src/backend/postmaster

src/backend/regex

src/backendjreplication

srcfbackendreplication/logical

srcfbackend,replication/pgoutput
src/backend/rewrite
src/backend/snowball
src/backend/snowball/libstemmer
src/backend)/statistics

88.5 % 1855 /2096 98.8 % 80/81
100.0 % 6/6

91.1% 1378 /1512 87.2 % 68/78

src/backend/storagefbuffer 80.8 % 1238/1532 91.0 % 91/100
src/backend/storageffile 92.0 % 115/125
sic/backend]storageffreespace 88.2 % 292/331 93.8 % 30/32
src/backendystoragefipc. 77.3 % 194 /251
src/backendstorage/large object 943 % 281/298 100.0 % 14/14
src/backend]storage/imar 80.1 % 3478 /4341 90.2 % 229/ 254
sre/backend/storage/page 88.0 % 337/383 95.7 % 22/23
stc/backend/storage/smgr 77.1% 370/480 96.1 % 49 /51
sre/backend/storage/sync 100.0 % 777
sic/backend/tcop 78.3 % 2741/ 3501 86.2 % 94 /109

89.2 % 3177/ 3562 89.6 % 199/ 222
79.5 % 44236/55643 82.3 % 3208/3900
89.1 % 5581 /6266 96.6 % 403 /417

src/backend/tsearch
src/backendjutilsfadt
src/backend/utilsicache

TR A

src/backendutils/error 82.5 % 52/63
srefbackend,utilsfmgr 81.3 % 87 /107
src/backendutils/hash 79.5 % 404 /508 91.4 % 32/35
src/backendutils/init 78.3 % 576/ 736 93.0 % 53/57

src/backend/utils/mb

|
I
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srcfbackend/utils/mb/conversion_procs/utf8_and win
srcfbackend/utils/misc

sic/backend/utils/mmgr

src/backend/utils/resowner

src/backend/utils/sort

src/backendutils/time

sre/binfinitdb

src/bin/pg_archivecleanup

90.0 % 117 /130 100.0 % 4/4
85.7 % 24128
77.4 % 9974 /12881 91.4 %

477 | 522

stcinio rssetua e67%  8/12
src/bin/pg rewind Sl 9.7 % 78/ 87
steiipg test fsyne . 0/23 00%  0/12
stebiipg test ting © 00%  o0/4
stofbin/pg verifybackup 521/554 100.0 % 30/ 30
sto/bin/pg waldump [ 18.0%

sre/bin/pgbench ] 2375/2705 97.7%  125/128
stcfbinipsal | 51.2%  5019/9810 | 48.8% | 240/492]
sre/binjscripts e SR REEE 97.7 % 43/44
src/common ) [ 79.0%  214/271
sroffe utils [— 2144 /2467 94.1%  111/118
srejinclude e 100.0% 22/22 100.0 % 6/6
srejincludefaccess O 949 % 205/216  97.0 % 65 /67
sre/include/catalog e 100.0% 10/10 100.0 % 2/2
srefinclude/common e 100.0% 100/100 100.0 % 21/21
srefincludefexecutor s 100.0% 68/68 100.0 % 17 /17
sre/includeiib C———— 858% 295/344  92.5% 74/80
sre/includefiibag e 95.9% 47/49 100.0 % 10/10
sre/include/mb e 100.0% 8/8 100.0% 414
sre/include/nodes e 904 % 66/73  95.7% 22/23
srefinclude/port e 98.8% 84/85 100.0 % 35/35
src/include/port/atomics = 100.0% 74 /74 100.0 % 27127
arrfincludairenlication ] B, AN N
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Clients 1
I fork( Shared Memory Data Files
Shared
Backend Buffers
B— Buffers
Processes WAL Files
Temp
Buffers B
Other Buffers Log Files
| . .
[ Archive Files
. WAL Arct Check I_ Logging Stats Auto
ittac Writer fver Pointer  Collector Collector Vacuum

‘ ‘ Background Processes

ME—AN[FIfR)SE, Oracle HHR T8 71 B3 A% P i %42, PostgreSQL NIl Hi Postmaster it
TR TT AR i I

FERESRH

FE—A LightDB S (RIEFRONERAE, HEICHIREDN Cluster) w1, W] DAL S 24K
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CREATE DATABASE sales OWNER salesapp TABLESPACE salesspace;
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CREATE TABLE cinemas (
id serial,
name text,
location text
) TABLESPACE diskvol1;
f£ Oracle ¥, —MRZEHET DB EEM; 1 EdE T a4
RN JBT"—XZHRR.

ARG HHERZN

o R7H) pg_default ;EHIRAFME RG HF XM R PR, & index. HImE 2R i
T35 index. PIHBIRET R ATERINAS0] . % RiA7f H X $SPADATA/base/

o K7[A] pg_global AIRAF ARG 3 W Rifrfik H 5 $PADATA/global/

1E PostgreSQL H, Il 250 1240 temp_tablespaces 875, BRIANYHTRZS[E]H)
pgsal_tmp Hx. fEMERERAL, 8% 75 AR ACHE A0 25 A IR IRE ST, T B i 5 2
Z /DI SO R — MR R S, LightDB A7 17—~ GUC JEIT xxx, F T4l 3555 5e iJa
S IRER ImN S, AT I I SO H SR keep - H 3o

RN

£ posgresql 1, FANCAF:——XF R, K 5 HAISCAE— %R S R/NERIA 1GB. lightdb
AN ST RN R N 30GB.

WL R pg relation filepath( ‘object name’) W] LAE ] R AEHE %
IR SCA 44 o

FEMBIER G SR

PostgreSQL ERIA T HF x86 A1 ARM 2244, Oracle 4 HTASZFE ARM 424 (GHEIZE 2021 4
JRCHE, FEANGT Ampere [f) ARM AbFEES Altra, ASSCRFERIBALFERS) .

PostgreSQL Al Oracle ERi\ 3 #F Windows. Redhat/CentOS, Xt T HHEEHRIE 248, W& 2R
N AR J7INIE o LightDB BRINTE R 1F 2248 V10 T 4w B IR, [F] I 32 #F Redhat/CentOS,
A7 HE Windows.

=. 5 Oracle 3#& Mk

AATEEA LightDB HHEET) Oracle #5574 Oracle ¥ IFEA X LS B -

LightDB ##& EAEHAR2EAY . sQL DhREFIELIRE FEXT REEHEA TI6E B 5 Oracle 3 /4 e
. TE PL JiTH, CAREARWEIIAEEMIIRIIGE. EEIRE % e, #MIRE . mrl HA
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(IR ) 2222 ST AR, BRI s Oracle #iE FE31 LightDB AU E IiL 4 .

b4k, T LightDB ¥ S Oracle %048 FEAEIR)ZEM) . PP IERE T HIIAE, H
—¥R5rUIRE LightDB Ul e Iy AT A EH =5 Oracle BUREMRMATESR . A
WEBENCLF N TN LightDB $i#i %5 Oracle £ds e 1 He S AT HUAS B

® salL #HEHKA
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® salL ifiE

o HIRMHIES

o ZRGMK

® TFRIEMZFLRF Collation

® HURFEX RE P

® AN

o XiikE

o A

® sqL 5l#%

® AR TRE
R Oracle 12c LightDB
sqL FimRAl 24 17
PN 53 BRI 2K 257 128
saL Bk 10 10
TR 13 13
RGN 1000+, % 200% | 138
TFRFEMFFFF Collation 3 3
H s EXT R B 10 8
GARE 5
B KR 4
= Al 1
sqL 5|% 12 8
M) 544 335

61.5%

1. sQL #FERH

Oracle H#EFEFA 24 FEHEISAL, LightDB HUHEFE HATSCRE 17 Fh, WAIEEW IR
B o

75 Oracle % ¥ & LightDB # 4 & & & X #
1 CHAR (size) X #
2 NCHAR[ (size) ] X #
3 VARCHAR2 (size) P&

4 VARCHAR (size) P&
5 NVARCHARZ (size) P&

6 NUMBER [ (p [, s]) ] P&
7 FLOAT [ (p)] X
8 BINARY FLOAT &
9 BINARY DOUBLE X
10 LONG (Oracle #t4EE B & 7+ KA X
11 DATE X
12 TIMESTAMP [ (fractional seconds precision)] b&7
13 TIMESTAMP [ (fractional seconds precision)] | X #F




WITH TIME ZONE
14 TIMESTAMP [ (fractional seconds precision)] | ~X %

WITH LOCAL TIME ZONE
15 INTERVAL YEAR [ (year precision)] TO MONTH &
16 INTERVAL DAY [(day precision)] TO SECOND | X #F

[ (fractional seconds precision)]
17 RAW (size) X #
18 LONG RAW (Oracle #(#EEE % F KA &
19 ROWID X #
20 UROWID [(size)] X #
21 BFILE &
22 BLOB X F
23 CLOB P&
24 NCLOB &

2. HERE

Oracle 2 FEIN R EL 257 1, LightDB i H i > #F 128 4~

BF R
FE Oracle % ¥ & LightDB %8 E & & X #
1 ABS X #
2 ACOS X #
3 ASIN X #
4 ATAN X #
5 ATAN2 X #
6 BITAND X #
7 CEIL P&
8 C0S P&
9 COSH P&
10 EXP P&
11 FLOOR P&
12 LN P&
13 LOG P&
14 MOD X
15 NANVL X
16 POWER X
17 REMAINDER i
18 ROUND (number) P&
19 SIGN P&
20 SIN P&




21 SINH X F
22 SQRT X F
23 TAN X F
24 TANH X #
25 TRUNC (number) X
26 WIDTH BUCKET X #
FRFEE R

mE Oracle %12 = LightDB $4E & = & X
1 CHR X #

2 CONCAT X #

3 INITCAP X #

4 LOWER X #

5 LPAD P&

6 LTRIM P&

7 NLS LOWER &
8 NLS UPPER &
9 REGEXP REPLACE P&
10 REGEXP_SUBSTR P&
11 REPLACE X #
12 RPAD X #
13 RTRIM X #
14 SUBSTR X #
15 TRANSLATE X #
16 TRANSLATE ... USING X
17 TRIM P&
18 UPPER P&
19 ASCII P&
20 INSTR P&
21 LENGTH P&
22 REGEXP_COUNT P&
23 REGEXP_INSTR X #

H %

FE Oracle %12 & LightDB $4E & £ & X &
1 ADD_MONTHS X

2 CURRENT DATE X

3 CURRENT TIMESTAMP i

4 DBTIMEZONE XHF




5 EXTRACT (datetime) X F
6 FROM_TZ &
7 LAST DAY X F
8 LOCALTIMESTAMP X #

9 MONTHS BETWEEN X #
10 NEXT DAY X #
11 NUMTODSINTERVAL X #
12 NUMTOYMINTERVAL X #
13 ROUND (date) X #
14 SESSIONT IMEZONE X F
15 SYS_EXTRACT UTC &
16 SYSDATE X F
17 SYSTIMESTAMP P&
18 TO_CHAR (datetime) P&
19 TO_DSINTERVAL &
20 TO_TIMESTAMP X #
21 TO TIMESTAMP TZ TXF
22 TO_YMINTERVAL X
23 TRUNC (date) X #
24 TZ OFFSET X #

B LB R

F5 Oracle % ¥ & LightDB %4 & & & X #
1 GREATEST X #

2 LEAST X #

R

F5 Oracle % ¥ & LightDB # 4% & & & X #
1 ASCIISTR X #

2 CAST P&

3 CHARTOROWID &
4 CONVERT P&

5 HEXTORAW &
6 NUMTODSINTERVAL P&

7 NUMTOYMINTERVAL P&

8 RAWTOHEX XHF
9 ROWIDTOCHAR X
10 ROWIDTONCHAR X




11 TO_BINARY DOUBLE &
12 TO_BINARY FLOAT X F
13 TO_BLOB X F
14 TO CHAR (character) X
15 TO_CHAR (datetime) X #
16 TO CHAR (number) X #
17 TO_CLOB &
18 TO DATE X #
19 TO_DSINTERVAL &
20 TO_MULTI BYTE X F
21 TO_NUMBER X F
22 TO NCHAR (character) &
23 TO_NCHAR (datetime) &
24 TO_NCHAR (number) &
25 TO_SINGLE BYTE P&
26 TO_TIMESTAMP X #
27 TO TIMESTAMP TZ TXF
28 TO_YMINTERVAL X
29 UNISTR &
RS RERD R
F5 Oracle % ¥ & LightDB # 4 & & & X #
1 DECODE X #
2 DUMP X #
3 ORA HASH X #
4 VSIZE P&
R MPR IR FF R B
F5 Oracle % ¥ & LightDB %4 & & & X #
1 SYS CONTEXT P&
2 SYS GUID &
3 UID &
4 USER P&
BEIREH
FE Oracle %12 & LightDB $4E & £ & X &

SYS_CONNECT _BY PATH

E&ii




FEMRIRE

FE Oracle %k 1& & LightDB %48 & & & X #F
1 COALESCE X #

2 LNNVL X #

3 NANVL X #
4 NULLIF X F

5 NVL X F

6 NVL2 X F
RERH

FE Oracle ¥ & & LightDB %8 E & & X #
1 APPROX_COUNT DISTINCT &
2 AVG * P&

3 CORR * P&
4 COUNT P&

5 COVAR POP = X #

6 COVAR SAMP X #

7 CUME DIST = X #

8 DENSE RANK X #

9 GROUPING X #
10 KEEP * X
11 LISTAGG * P&
12 MAX * P&
13 MIN * P&
14 MEDIAN P&
15 PERCENT RANK * P&
16 PERCENTILE CONT P&
17 PERCENTILE DISC * X #
18 RANK X #
19 REGR  (Linear Regression) * F&
20 ROLLUP XHF
21 STDDEV XHF
22 STDDEV POP * XHF
23 STDDEV_SAMP * P&
24 SUM * P&
25 VAR POP * P&
26 VAR SAMP P&
27 VARIANCE P&
28 WMSYS. WM_CONCAT/WM_CONCAT * &




AR NEE

FE Oracle %k 1& & LightDB %48 & & & X #F
1 FIRST VALUE X #

2 LAG X #

3 LAST VALUE X #

4 LEAD X F

5 NTH_VALUE X F

6 NTILE X F

7 RATIO TO REPORT &

8 ROW_NUMBER X F

3. SQL iE&vE

LightDB #5235 Oracle #di FErh 46 KER 70 sQL 2.

SELECT

YRR A ThAE, B ER. ZREW, AW, SR NIERE, BiER, 4
R IFr . RBE SRR W IILIAEE, 2R RIS HETSI BR AE
TEAIN N4 #4E: UNION. UNION ALL. INTERSECT. EXCEPT.

INSERT

THREHAT. ZATHN, HBTiTT?“H/\E?aEJ\
% FF INSERTINTO ... SELECT ... iEf].

TR L FHE N
% +F INSERT ALL.

UPDATE

SCHF BRI B BT
SCRFER 7 &
SCHFERA W

MERGE

SCRFOAAERER, AP



DELETE
SRR RN Z R AR o
TRUNCATE
e AR TR ER
WITH CTE

SCHE WITH CTE.
BEREH

¥ connect by JZ KA.
HATEN

X HFZE Oracle i FE R H4T &M o
CHET#% hash hash. random 2 Fi 14T [ EE 73 R A3 7 20, FHATA SZHF bloom It €.

Hint

LightDB ##i& 2 L FF{HH] Hint. Oracle #liEH 4 72 A~ Hint, HHET LightDB £#i P 3
& 310,

SCFF Hint AT THHRIZRE,  BAR hint 117K

o /*+Afull(t) */

e /*+index(ti) */

e /*+no_index(ti)*

e /*+use_hash_aggregation*/

e /*+no_use_hash_aggregation*/
o /*+use_nl(t1t2)*/

e /*+use_hash(tlt2) */

e /*+use_merge(tl t2) */

e /*+no_use_nl(tlt2)*/

e /*+no_use_hash(tlt2) */



e /*+no_use_merge(tl t2) */

e /*+hash_aj*/

o /*+nl aj*/

e /[*+merge aj*/

e /[*+merge sj*/

o /[*+nl_sj*/

e /*+hash_sj*/

e /*+ordered */

e /[*+leading(tlt2) */

e /*+parallel(n) */

e /*+gb_name(qgb) full(@gb 2) */

e /*+no_merge(t) */

e /*+swap_join_inputs */

e /*+ordered_predicates */

e /*+push_pred(a) */

e /*+unnest(a) */

e /*+no_unnest(a) */

e /*+pq_distribute(3XZ% none,broadcast) */
e /*+pq_distribute(#{4Xz% hash,hash) */
e /[*+rows(tn)*/

e /*+cardinality(t n) */

th51

D31 (Pseudocolumn) AT SR PHIFIMIE, (EIF R RAEEE. KL, 3R H&s
JETE, AR Dy BTSN . SR IR AT N

75 Oracle % ¥ & LightDB %4 & & & X #
1 ROWID EP &

2 ROWNUM EP &

3 ORA_ROWSCN X

4 J7 7|14 %] (NEXTVAL. CURRVAL. LASTVAL) ¥

5 CONNECT BY ISCYCLE &

6 CONNECT BY ISLEAF &

7 CONNECT BY ROOT P&

8 CONNECT BY PATH P&

9 LEVEL P&




4.

WEMES

LightDB #4721 K> Oracle B PL Dhfg, EESCRFA PL ZHREWIR

o [EAMBR

o HEIA

o ARLE

o HAHIER. UE: RERAR, BAREASH.

o A saL
o FE saL
o T
o filREE
o RHALHE
. HEIFa
o EREMRAL

o HIEHURERA

e PL R%ifL, 155 DBMS_ALERT. DBMS_ASSERT. DBMS_LOB. DBMS_OUTPUT.
DBMS_PIPE. DBMS_RANDOM. DBMS_UTILITY. DBMS_JOB. DBMS_LOCK-
DBMS_METADATA. DBMS_OBFUSCATION_TOOLKIT. DBMS_SNAPSHOT. UTL_FILE.
UTL_RAW. UTL_URL. UTL_ENCODE %,

RGNHE

LightDB #{4i FEHE 2% T 138 /) Oracle HHi/EH RS MK :

e DBA_SEQUENCES
e ALL_SEQUENCES

e USER_SEQUENCES

e DBA_SYNONYMS

e ALL_SYNONYMS

e USER_SYNONYMS

e DBA_TAB_COLS

e ALL_TAB_COLS

e USER_TAB_COLS

e COLS

e DBA_TAB_COLUMNS



ALL_TAB_COLUMNS
USER_TAB_COLUMNS
DBA_TAB_COL_STATISTICS
ALL_TAB_COL_STATISTICS
USER_TAB_COL_STATISTICS
DBA_OBJECTS
ALL_OBJECTS
USER_OBJECTS

OBJ

DBA_CATALOG
ALL_CATALOG
USER_CATALOG
DICTIONARY

DICT
DBA_DEPENDENCIES
ALL_DEPENDENCIES
USER_DEPENDENCIES
DBA_SOURCE
ALL_SOURCE
USER_SOURCE
DBA_PROCEDURES
ALL_PROCEDURES
USER_PROCEDURES
DBA_TRIGGERS
ALL_TRIGGERS
USER_TRIGGERS
DBA_TRIGGER_COLS
ALL_TRIGGER_COLS
USER_TRIGGER_COLS
DBA_TYPES
ALL_TYPES
USER_TYPES
DBA_CONSTRAINTS
ALL_CONSTRAINTS
USER_CONSTRAINTS



DBA_CONS_COLUMNS
ALL_CONS_COLUMNS
USER_CONS_COLUMNS
DBA_VIEWS
ALL_VIEWS
USER_VIEWS
DBA_TABLES
ALL_TABLES
USER_TABLES
DBA_ALL_TABLES
ALL_ALL_TABLES
USER_ALL_TABLES

TAB
DBA_TAB_STATISTICS
ALL_TAB_STATISTICS
USER_TAB_STATISTICS
DBA_TAB_COMMENTS
ALL_TAB_COMMENTS
USER_TAB_COMMENTS
DBA_COL_COMMENTS
ALL_COL_COMMENTS
USER_COL_COMMENTS
DBA_TAB_MODIFICATIONS
ALL_TAB_MODIFICATIONS
USER_TAB_MODIFICATIONS
DBA_INDEXES
ALL_INDEXES
USER_INDEXES

IND
DBA_INDEX_USAGE
ALL_INDEX_USAGE
USER_INDEX_USAGE
DBA_IND_COLUMNS
ALL_IND_COLUMNS
USER_IND_COLUMNS



DBA_IND_EXPRESSIONS
ALL_IND_EXPRESSIONS
USER_IND_EXPRESSIONS
DBA_IND_STATISTICS
ALL_IND_STATISTICS
USER_IND_STATISTICS
DBA_USERS

ALL_USERS

USER_USERS

DBA_ROLES
DBA_ROLE_PRIVS
USER_ROLE_PRIVS
PRODUCT_COMPONENT_VERSION
PLAN_TABLE
DBA_DATA_FILES

DBA_JOBS

ALL_JOBS

USER_JOBS
DBA_JOBS_RUNNING
DBA_MVIEWS
ALL_MVIEWS
USER_MVIEWS
DBA_MVIEW_LOGS
ALL_MVIEW_LOGS
USER_MVIEW_LOGS
DBA_MVIEW_COMMENTS
ALL_MVIEW_COMMENTS
USER_MVIEW_COMMENTS
DBA_TABLESPACES
USER_TABLESPACES
NLS_DATABASE_PARAMETERS
NLS_INSTANCE_PARAMETERS
NLS_SESSION_PARAMETERS
DBA_SEGMENTS
USER_SEGMENTS



DBA_PART_TABLES
ALL_PART_TABLES
USER_PART_TABLES
DBA_TAB_PARTITIONS
ALL_TAB_PARTITIONS
USER_TAB_PARTITIONS
DBA_TAB_SUBPARTITIONS
ALL_TAB_SUBPARTITIONS
USER_TAB_SUBPARTITIONS
DBA_PART_KEY_COLUMNS
ALL_PART_KEY_COLUMNS
USER_PART_KEY_COLUMNS
DBA_SUBPART_KEY_COLUMNS
ALL_SUBPART_KEY_COLUMNS
USER_SUBPART_KEY_COLUMNS
DBA_IND_PARTITIONS
ALL_IND_PARTITIONS
USER_IND_PARTITIONS
DBA_PART_INDEXES
ALL_PART_INDEXES
USER_PART_INDEXES

coL

6. FREMFRF

i

Oracle #3E %=

LightDB %18 &

AL32UTF8

UTF-8

ZHS16GBK

GBK/GB18030 2022

HEFF A UTF-8 4fild . LightDB AN S RFR AR i FAF 4R, FE G0N v] LAFE & 7454 - LightDB
BB ZE I 8 52 4545 createdb -E GBK -T template0 --lc-collate=zh_CN --lc-ctype=zh_CN

dbname




7. BEENREH

REH

o (R LFER, @RNTLIEESIX. AREER.

® B SCRR@IE ALTERTABLE iGAJUSAN. MIBR. B0H); B, MIBRLH; B
oy MR, B IX.

o fhiERER: SCFAMBREE, HLBLAH.

AR

Y FF CHECK. UNIQUE A1 NOT NULL £
SCRRAMR

ANSCFRININAMEZI R 1Y) DISABLE A1 ENABLE
Y HF# A ALTER TABLE 5 AU N4 £ o

X

HF— G IX L B AR AL I — 25 X .

TR (Hash) + VB[ (Range) . FIFR (List) FIZH A4 XEH X,

SRR R R 51 AR R 5

X 03 X Ed $A «

— R X RSFFRIN— o X MR —Z 5 X . Truncate —Z& 473X

B A — o X SCHFININ— G o3 X« MBS — 03 X5 ARRSEMRAL — 900y X R SRR
=% X MER—25 X Truncate —Z5r X III=H X MIBR 205 X
Truncate 241X

® ML 20 REAN SR IN oy X . MHBR — 41X

=5l

® LightDB 3 HF bttree. gin L& 5|
A7 Fr Oracle ) bitmap & 5| Fll e [f] & 5]
®  LightDB i 2 S FF I AMIBR 2= 5

e

®  SUFF O i R 2 AL A
® SUHFMIBRALIA



® ¥ SELECT iEA)
® I DML iEH]

AEHLE

LightDB #4223 HF i SR LA

PR E
LightDB SZ4% Oracle 111 HL
SHES R

FHIEH

LightDB % FESCRFBIEE . B, MR, SESCRFFF 4110 = B HUE DI A -
[7] S35

LightDB A3 2 A SHF A] L] o
il R 2%

LightDB %4 i S RFAUZE . B0, MR AR 25 .

e

LightDB SZ ¥ [A#4 (LightDB %I LightDB) Fl 4% 4 % (LightDB %I PostgreSQL. Oracle.
MySQL) 2 [8] {5 FE Vs M F1 35 5%, SCHFff77 20 ODBC. fdw 4%
LightDB SCF Oracle ¥ @152V Il B ¥ P4k 2%

8. BaRME

LightDB %4l e SE I 1 F 5 i 2 5k



BURRE#

o A Oracle HHE/EM 24 N RGHUR

o SCRFH LR GARE R, filln, BRSHERER .
o TR EASRNG, SCILILE 2 A Tr A ] .

o FFRGHUE XSt, M AE XMt

egrig-ill

o A Oracle HUHE ) IR T o
o TRH AT EMMEELThRE.

E N

Y7 Oracle HUIEFENI TDE Ihfk, HOHE 155 N7 4% % 2 80 E1 03T s,
BN E B R .

it

o SZFF Oracle HffFEIINRHER itf, EASHFG—HTHA FGA UKL it
o SCRPIRAJAUN R THRAY, B SRR PR A R 2% T

o WRHIHAIPCIFFR. oI KB R

o HUFAER SO IUE SR E AR R

o SUFFHIUMRMARAGUA

o CEANSCRFMNBR R TR

I e
o it# Oracle #¥E/FEH bR %4 (Label Security) R
o TR Level 4ESE, BAEE Compartment F1 Group 4

FER BRI SSL

LightDB ¥ e Sc e SSL AT 2241 TCP/IP &8z



9. B KRR

LightDB i e B de fit 1 & Ik Thfie, B ASCHRr R Ean T -

o  EFFTHZ 0SS, NFS 1EA&G H it
o WHFEHEIARY RS

o XHFAINEHELIAL M

o R ZNME M HIRE

ASCRFRIRFE DR -

o ASFFEMIGNF 5E

o AFHREBREHIE N

o AXFFFIHFEA

o ASLFFEIIEN

o SRR BRI

o ANSCRFALP AR o3 Hodhe A AN RGO ) %A TR

10. %57 FH

LightDB HdfE & (1 v AT FH 22 BRI 2 B AR SEBL, AR, thSRp i m ke

o NTHHEEAENE, STRE S, JREL Oracle HdEEK RMAN Fik.

11. SQL 5| %k

LightDB (4 £ (1) sQL 5% F4% T Oracle HUHlE FERHB 7 REIE -
o XHFAWME
o CFFTIgW LS
o SCRREETRAHITLIES
o ST THRIAERLS IR (EXPLAIND
o FFHUTIHRIZAT
o FHTIHRIMGESHL
o IRHTIHRIGEE
e X ¥F Optimizer Hint



12. E SRR T RE

ASZHF vone #1 Long raw FYESEE,

o PL FERFFRMERIE.

o HURELARD, A32#F untoue YRMI psaeie BIE; AIFH
INSMELIRAY prsaeie F EnaBLE; ASZREREXFAY seT nuLL,

o AXFUEMRRARGIZEE,

o Az#fwrta cueck oprioN F,

o EARFEFMBREIHEXSERUE.

o WTFRMIKEINEE, FXFEBHRIINEHERE, FXFFHEE
BENED. FPXHFNBEEN, FXFEONED, 7UF
BHORBERKE, FIFHEPRERD HIEENRRBINED K

.

o AFFEBEINRE.
o XTF SQL 3%, ERAXFHEES. AITIHHHRE. A5t

f7fE (ESS) MMEEBLLEIIEE.

B SQL BEER

M. FFRERIEE



BHER

1F oracle %', T &Fh N B S EiEH & dba/all/user_xxxs #Hx% .. L& FEARAI K
/N, 18T dba_segments. &7 A S NZESFP vSHLE

£ opg B, — kB R R B HEATEWE NMERN, EG AU ZE N
https://www.postgresql.org/docs/current/functions-admin.htmI#FUNCTIONS-ADMIN-DBOBJECT .

RAZPEESEX

postgresql ZHUHX R UL L E 28—, Fr 7RIS TSGR, SEASHA
—MAMEEGE F M
pgbench=# select distinct context from pg_settings order by 1;
context
backend
internal
pOStmaSter
sighup
superuser
superuser-backend
user

Hrh internal 2R HEIER), XTAMASTES . F1U0 block_size HLK/N,

pg_file_settings "' & 1f) Y] /& postgresql.conf BHH#fi 1% B ) S0 pg_show_all_file_settings()
T T N ) R R 2

pg_settings W I FTH KIS 2. peg_show_all_settings() A& X] B [ R £ S 2%

P AT LLE T show xxx BB YA TERIZEUE, EBHRAE, PG BRIANASCHRIER,
LightDB 21.3 ¥4 SZRFIBERL A 1]

AT DL set BHCHRAT SR SE, AT DUBE AL 2849277 Set(name val)f& 2iiE+)
FAISE, WAE) & work_mem. enable_xxx %5,

F oracle —#, LightDB SZ£Fiflid ALTER SYSTEM SET configuration_parameter { TO | = } { value |
'value' | DEFAULT } 7K A& IR 55 #% Z 4 fH, #24T scope=spfile . ‘& 2 ¥ ¥ I {H 5 A\
postgresql.conf.auto X ff, HGH, HARSHkE LA &SR,

R A ESEAIZERL, 7] PAFRAT SELECT pg_reload_conf();E% pg_ctl reload EY kill -HUP
PID,

LEHT, lightdb.log #4H& — 4% H &”LOG: received SIGHUP, reloading configuration files” .

H%

1t postgresql H1, H 55 HIBIAR B LAATEIRAS, X — ffl oracle —#f. 7E AR TS
[, postgresql A1 oracle HJAT ANA MAE, DML BRAEZ HBIRAS, X— S HEH4 mysql. H
¥ default_transaction_isolation I ERINFH S5 MR ES . OGP HBNRAE, 75 E AT
BEGIN BY, START TRANSACTION.



LightDB SCHRFHATAL . 7T B REANGLER AT = MR B 40, 1 Oracle FIHE SUHHIA] -

Isolation Level Dirty Read Nonrepeatable Read Phantom Read Serialization Anomaly
Read uncommitted Allowed, but notin 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

c-Iab P

linux+ windows Fl macOS N EHEFF Dbeaver, SCHFEIESER, TCARSS AN 1 i i A
FR#l. sQL Developer. navicat (HEFF 15+) . pgadmin ZEMTEAEERZ B/l S YRR
By n)

C Bk

lightdb 7E ¥ ¥ I 58 4= 3 % postgresql s R PAAE B libpg , B AR AE FH AT
https://www.postgresgl.org/docs/current/libpg-example.html.

K% T libpg CSDK 4, lightdb it SZ #2510 T oracle pro*c —FEM) TiZm %28 ecpg, HAfEH
\] I https://www.postgresql.org/docs/current/ecpg.html.

JDBC %% /7 ¥ JR 3

<l-- https://mvnrepository.com/artifact/org.postgresql/postgresql -->
<dependency>
<groupld>org.postgresql</groupld>
<artifactld>postgresql</artifactid>
<version>42.2.24</version>
</dependency>
postgresql JDBC B J7 Hilik A https://jdbc.postgresql.org/
H: jre7 F jre6 &5 R4 I ARR3EZY IDK 7 A1 JDK 6.

JDBC HHERAIN BR R

PostgresQL 5 JpBC % B X M M OoX N X R "] & A
https://www.cnblogs.com/zhjh256/p/15233946.html|



https://www.postgresql.org/docs/13/transaction-iso.html
https://dbeaver.io/download/
https://www.postgresql.org/docs/current/libpq-example.html
https://www.postgresql.org/docs/current/ecpg.html
https://jdbc.postgresql.org/
https://mvnrepository.com/artifact/org.postgresql/postgresql/42.2.24.jre7
https://mvnrepository.com/artifact/org.postgresql/postgresql/42.2.24.jre6
https://www.cnblogs.com/zhjh256/p/15233946.html

LightDB [R ]

R PostgreSQL

KRG EE Jo BRI

AN EER A 1,431,650,303

BRI E R TBE | 32

[F— B Z R XRF

71k 1600, sLfr LB 8K ) 450 bhis B nl 474k

T8 Jo BRI

VARCHAR &K & o R

BT RN 8K, M JE, XT38 FBOR A TOAST MLk, BRiNYM—1T
FEANRICEHIT 2KB 2 5, TOAST St =R E4r 7641, Wik
JE4i 2 JEURE 2KkB, e By B, IRERIE A fR T
fRM PG TOAST, WRAKT 2kB, M EHIZA 7M. Tl
BETE B A S5 AF M AEAT N, A7 L44E TOAST A2 AT eI .

LS e K IF K 2000 LAF (TPC-C Mik4518)

FEANESRE S N A 1.7MB (TPC-C M5 18)

BAANFRRN 32TB

BT BN 1GB

AN NI NGNET NG

creatTime creattime

PRI 63 1

KNG RURII R R SELECT "from" ,"to" FROM sc;

I3 X B B 32

date. number. varchar2 Z¥{ERK7A

X T oracle # F #5257 char. varchar2. integer. number. date. timestamp [WITH TIME
ZONE]. clob. blob. JSON Coracle 20c #THstE, TR, RAFHKAT) , PostgresQL HJHEfit

T XIS DL K R 1

DL EAIRLEE 735K

Oracle

PostgreSQL

#E

varchar (A i | /& oracle f)
R B S8, T DL A2
ANSI saL 1 & XD
varchar2 .  nvarchar

varchar, text
varchar2 (LightDB ¥ J&)

Oracle ERK A & K K 2
2000, PostgreSQL 7t Rl

Oracle BRINTFIIALHAL (HH
> #

nvarchar2 NLS_LENGTH_SEMANTICS il
i) , PostgreSQL ERINF- 5N
AL, FTLAANTRE nvarchar
KA,

char char [A _E



https://dev.mysql.com/doc/refman/5.7/en/data-types.html

number numeric. decimal N (precision, scale) i), BR
number (LightDB 21.2 ¥ &) I SEERANERSE, AS[ET
MySQL, H:SZHLZ scale N
0, M T saL brifk.
integer smallint
integer
bigint
date date (AT IR 73D
timestamp (7 B} (] 359D
datetime CHFHY[E]HS4), LightDB ¥ /&)
TIMESTAMP timestamp e JE B e B TR
TIMESTAMP ~ WITH  TIMEftimestamptz. timestamp with time zone
ZONE
BLOB bytea
LightDB 21.2 3 #F BLOB K
CLOB text
LightDB 21.2 7 ¥ CLOB S5
USON USONB
oracle 20c FFift, Z HIHR
AN VARCHAR 2§, CLOB

rowid. rownum. sysdate. dual ZhER 5%

oracle LightDB
rowid ctid, LightDB 3Z#F rowid (1EN ctid f[R] SCIa SEE)
rownum | N3 EF. LightDB 21.3 32 rownum, AT A4G order by, J& rownum, FEI
RS TRATTRIALT ;. 122 rownum>. >=[{147 & [E T oracle, 3R [A] 04T,
W ET T rownum, A LRI R 51 5 3RS E :
create temp sequence temp_seq;
select nextval('temp_seq') as ROWNUM, c1
from sometable
ORDER BY cldesc; -~ PERELLEMENS 1 5, RIGAWITS
B
select row_number() over() as id, t.*
from information_schema.tablest; - TEREELIEUEE 4 %5, RIBAWIT S
e R SRR IR AT AT .
sysdate | AN3CHFE. LightDB 32§
dual A HE. LightDB S HF




nvl. to_date. to_char. listagg. decode SRS

oracle

LightDB

nvl

YRR IFZE (BT L 3|
25, & parstXXX A4k
B Bk

TRFRE AR R B 2R . 6140 select nvl(1.2,1)3% ERROR: function
nvl(numeric, integer) does not exist

LightDB 21.2 SZFHERE[AIZE (i nT DAL RIFZE, /e parstXXX
AHRAES) Hdim

COALESCE
THRHAEREIFIZE (parstXXX
A REE, AT NVLANED
A E TNt

MERHAERFIEEAESAL, A NVL A
#10 select coalesce(null,23.1,1,2)

listagg

string_agg . Syntax: STRING_AGG ( expression, separator

[order_by_clause] )
LightDB 21.3 37 #F listagg. wm_concat [7] X i7]

SCHRFFRT L B A .
Lightdb S A B M 2 IRl 4%

null, B, TFRFREREHTH

oracle

LightDB

x = null FKIZEAS ST

HE postgresql x = null ASlAz
LightDB x = null i 3Z.(transform_null_equals=true)

x is null

x is null

" = null FKIZEAS AL

FHIR postgresql "' = null AN AT
LightDB " = null /&7 (transform_null_equals=true)

I'=|'Z<EEE_L ”=”Z<Ei—\_‘z
||=||EEE‘—L ||=llﬁi_\—‘z
'a'="a' AL (BIFRIGEEH) 'a'="a'NRAL (ANGIBRJE 4%

FRESHF AN

Oracle LightDB
AL32UTFS8 UTF-8
ZHS16GBK EUC_CN

WP UTF-8 gwtd .

LightDB AN SCHERUMTE B 74748, PRI nT LAYE & 715
LightDB 61| @ ¥ ZE I Fi8 78 45 #E:  createdb -E EUC_CN -T templateO --Ic-collate=zh_CN --

Ic-ctype=zh_CN dbname

https://www.cnblogs.com/zhjh256/p/15518146.html|



https://www.cnblogs.com/zhjh256/p/15518146.html

create table as/create table like

FERLALFE  [R] D  5R U AR R, JRATE T 2 B 9 &M i B 7 B TR Gl B
PRi. DL CTAS FTE SR E 2 T .

7t oracle 1, Hfi create table as, /N3 FF create table likes

create table as select 26 £, ¥4 asselect ¥R W45 T B Hbr& . X TIRE
SE LT NOT NULL %), #iR48 NOT NULL 413 BRItz 4b, Oracle [¥) ctas Nl
FABL RN L0, 5. M. R EARULR S EGAME. W

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));

RO

scott@TICKET> alter table p add age number ;

ROEH.

B2

scott@TICKET> alter table p modify tel unique;

ROEH.

A —MaEZIHR

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

ROEH.

A —PMEALHR

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

ROEH.

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

iibuneniblzy EENIEE E )

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

scott@TICKET> select * from persion;

RIEELT

scott@TICKET>  select  constraint_name,constraint_type,status  from user_constraints  where
table_name='PERSION';

RIEELT

B, ctas BB B A AR X



1E postgresql 11, £l 7 CREATE TABLE AS fll CREATE TABLE LIKE P #fi5E . CTAS # oracle
JUF—50, AMYUnit, postgresql BAF NOT NULL )55 Dt k.

RN A ST | CTAS /225 T select 45 S H sh A 3R, 18 X E IR A IRHIA G &A=,
ZRRIRIIE X, BT A # DUE AR 21

LIKE A~ [T CREATE TABLEAS i5%), ‘Bl @45k CREATE TABLE iBAJH— NS H. Hig X
Wrp:

and {ike optiom iz:

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

PRI AT PASR € L BHRRR I LIk T, BOAA RS TRIRIEDL T, HORT oracle ) ctas —
FE, 25 D1 NOT NULL 295, AR IATHI 5 R A2

1. FrA AW R G ANVERAE S | H S A #% L

2. FPOUARAE UL, ROy sk R R R — AN A

FreAR] DA I R 4 S -

create table t_key_event_file_student_102 (like t_key_event_file_student INCLUDING INDEXES INCLUDING

COMMENTS INCLUDING CONSTRAINTS INCLUDING DEFAULTS);

AR LR T 7 5 B, AN BEE & INCLUDING DEFAULTS, {HIZIX 4 38
BRIMEFE DLk 2% . 7F LightDB 22¢ 11, CREATE LIKE Y INCLUDING DEFAULTS ¥4 SEE ) T
HIE5), BRI

LR SR

postgresql M 11 F UGS Rt A2, fESb 2 A/, HSCRFRE. RN R BCCR: ouT 2,
RItk, AR RE T LLSCHL I D Re, e s et T DLSEE .

postgresql FIHHE M AL mysql, {EEHAFM# IR S HGE oracle.
pE (5 N 71 - S A S O £ S 2 & 1 SV GO - S M 1 BT N
https://www.cnblogs.com/zhjh256/p/15399319.html.

R postgresq|
A AERRES R | do $S
declare
begin
end; $$
TS LANGUAGE lang_name

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

ik e IN, INOUT. ASZHF OUT 24,

PRI CREATE FUNCTION somefunc(integer, text) RETURNS integer $$
AS
DECLARE

BEGIN



https://www.cnblogs.com/zhjh256/p/15399319.html

'function body text'

END;

SS LANGUAGE plpgsql;

IN, OUT, INOUT,

SRR, WA RBEN, FTLMEAS1,$2 51 . M shell. ¢ R
.

X int;

SCFF, VLA oracle —FE

TERRET, pg SCRF—ANERBUE N —DES, ASFFN RS . 7
R SCHR R S5
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;
$S;

CALL transaction_test1();

AEL

x:=b;

et € R AmH

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
Scursor_testS
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;

if test_cur.customer like '%AB%' then
return next test_cur.customer;

end if;

END LOOP;

close cur;

END;

Scursor_testS

LANGUAGE plpgsql VOLATILE;

if...else if ... then ...
elseif ... then ...
else ...

end if;

S raise notice 'a is greater then b';

WHTCIREMEREL | perform

P IR [B{E R E execute select func into ...

WA I R call
447 DDL H#%'5 saL Bi]
PATEIA saL execute dymsql into ... using ...

Oracle I LightDB f7fig i FEIER M AT 2 I https://www.postgresal.org/docs/14/plpgsal-
porting.html, https://docs.microsoft.com/en-us/azure/postgresgl/howto-migrate-from-oracle,

https://wiki.postgresqgl.org/wiki/Oracle to Postgres Conversion
VE: BB FE R, 20 RGN e 0 F AR T BARRSEEl, ANEE—FFim
we WRAFHRHES, WEEA LR WREREE, ARSI,

R/ Behn

1E postgresql H, ¥R HUR [FHE E XN setof BY table 2{Hf5 ki ¥AS NE %L, wLLTE
select TAJa from FRJHE R . a1
CREATE FUNCTION events_by_type_1(text) RETURNS TABLE(id bigint, name text) AS $S$
SELECT id, name FROM events WHERE type = $1;
SS LANGUAGE SQL STABLE;
SELECT * FROM events_by_type 1;
RRBAE Pg AL AR s B . R TRXMRRE, 7E pg b, W SRAF it R i og £
FRER S, LT RZRE.
e KRBT pg WEEHEIBET T Z .
BEARINEL, 1E oracle H, AR [HI G5 RAEALIRT 2 BAE AW bR,  BIAEA oracle 9i JT4RE
CESCRFR R
CREATE OR REPLACE PROCEDURE getDBUSERCursor(
p_username IN DBUSER.USERNAME%TYPE,
c_dbuser OUT SYS_REFCURSOR)


https://www.postgresql.org/docs/14/plpgsql-porting.html
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

BEGIN

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

END;
/

Xt bR IR [B17E PostgreSQL HH SN T :
CREATE or replace FUNCTION employeefunc (rc_out OUT refcursor)
RETURNS refcursor
AS
$$
BEGIN

OPEN rc_out

FOR

SELECT *

FROM employees;
END;
SS LANGUAGE plpgsql;

Xf B IAE A IS AR A AT -

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

Oracle 321t

X} oracle [FEASLIKHPA XM LG X T REIEMRAA SR,
oracle 77X\ mergeinto %, HEHERAEEY . X TAIREAEM RAVEFELL D null, 7y B&
B, BRAERTEE, I lightdb_syntax_compatible_type F search_path [ 32514 o

B IR

oA B T R SR AL B, R AR A S
{E oracle 1, AWM MBS pL/sQL . — bl saL A 2R HEAR
fgrh, AR AE A PL/SQL B AE i 8 I 8k Y Ks8I 45 18] K [l 4% S Al K e Ik



e, [RIN =555 5 5%
postgresql 37 44 B ([RNSCHF alter/create xxx if not exists, ¥ /5 (EARAEAL BT A | [
LHUEADERD , W B

P35 B

oracle 1, T LL#IT create sequence fJ& /741, HIL I H seq.nextval Fl seq.currval 3k
R —AMEA Y1
postgresql H1, [FFER] LLETL create sequence B %), {HZEZEIT nextval('seq_1') !
currval('seq_1")3REU T~ —AMEFT S FI{H
oracle 12¢ FF4A3ZHF IDENTITY 41, AH4T pg H 1) serial #1 bigserial.
postgresql 3 #¥ identity 1|, HiE L oracle 56 4[] o
CREATE TABLE uses._identity (
id bigint GENERATED ALWAYS AS IDENTITY
(MINVALUE 0 START WITH O CACHE 20)
PRIMARY KEY,

)

JFESHME A uses_identity id seq /¥4, HJHE# A uses_serial.id.
MF% uses identity I, 2 HBNMIERXSRIIFFS.

T HERG KU, B serial 51, W LAFRFA 1ightdb 210 2.

B T8I, PG IR SRR 81, A I R A 2

FIBRIMESCHRERIE AN R HL

postgresql SCIPHE AN ZHU N B s BUE T BERUME, 1F:

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

+. +. +
t t t




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

(1 row)

iyl

postgresql S FFah &4 A1, 5L oracle AHIA

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 0 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—ERERE EoR, BMIPATE T HIERMEARE S e SRk .

RIS RS

R IIZ S PR X G, pg EEETH
AT E S

1EMTIHA, postgresql AR Z .
Bh74 SQL

F R TRIJE & A DDL 75t .

pg X FFENA saL, Wik

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

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

DML returning

CREATE TABLE users (firstname 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 MASSZHEXT insert select M. FH returning 167,

SE I AE 55

pg BRIAA L FEE AT 5, lightdb SCREERMTSS, HINHER oracle dbms_job Z51LL, H/)
[BIFERN 1 8, EId45E sleep PRAEL, T LLSZINFP R IHE .
BARB[ 2, https://github.com/citusdata/pg cron.

sleep

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

3

LightDB 3Z#F 150 SQL & SCHIAMEE, BIRIRZ T AAVE (JEH Bl 55 1R fij 5 (14 FLIEK KA
P AEIHE BRIED EBCAEAEAIAMELIA, SKbr BRI MysaL PRI b, 55—
Btk ZyORSEBA LI, FRIRESCR, b BB TE SUE . ERE SRR sth, e
LR RE S B IR FHOCERBIFR (join prune) , REREARKIISRTHERE, JLHZ 5 A .

CHECK #ZJ3

WA RE R 2N T ORIEREE — S 1E, A4 check 29 BIME LR N 1 IRIIE
BA EEEE R, JCHREE I BORUL, AR 2T RN AN B XA Bl 2 Th 42 20 0R
WAL RBIERRNEAAR, & —BINAIZE, SMEifgmes Hl 2w A —2.
PG SCRFAMZIR, fF:

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

fE postgresql 11, SCAKFBAFMELE TEXT 7, HARGECH KRS, E7E PG A By Rl
BEIHKEEN 16B. — ki, FRAFESCRRTE, ARz 256 FIER . kKT
BAFREAE bytea T, KON 2GB. [AH, FRABZEIRTEE, @A EAHAELIRE S,

as REEF

(VA= oracle postgresq|
column as column_alias as KT Ak as Xk nl ik
max(column) as max_column
from (subquery) as subq_alias | as <47 Al ik as KT WA
from tab as tabl as Ak as gt nl %k

DML &

v

1E oracle ', update [1] set Fl where ~HJHn] LS R II544, Fil40:

update test_ft as x set x.body = replace(body,' 5 T','3k 4%') where 1=10; --1X & &% .

1E postgresql H, XHEESHAGEHR, W FHR:

update test_ft as x set x.body = replace(body,' =T,k 2%') where 1=10;
sQL 4i% [42703]: ERROR: column "x" of relation "test_ft" does not exist

Position: 25

R ASRESRE R4, TR

update test_ft as x set body = replace(body,'7<T','5x2%') where 1=10; -- AN {45

LightDB 21.3 K SR W IR & 44, SORREEEME T H 7 78 IDE Al B3l b4z

PLFH

BRI

postgresql % UPDATE ... FROM ... WHERE ...[{J#% =X .

UPDATE "M_HiISInterfaceDetail" 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 2R 5 7

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);

WA

£ oracle " {# ] rownum ¥ Z Rk E T &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;
postgresql 1 mysql SZRF, SZFF Limit i57%
SELECT * FROM COMPANY order by id LIMIT 4; - &[5l id H/NHIRT 4 470 3%
SELECT * FROM COMPANY order by id LIMIT 3 OFFSET 2; -~ i&[A] id /M4 3-5 4710 5K
3[R FE, postgresql AN LIMIT skip,rowcount iXFEAIRE, LightDB 21.3 SZF.

limit UPDATE {& f{37 5

£ postgresql H1, DML iG] A Re EAZAE A 4> iy, lan:
update test_ft set body = replace(body,' =T,k 2%') limit 10;
saL f&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;



K45

7E3F Exadata WRACHY, oracle SCRFHRUEAEHIAR, BFEHEARK LS OLTP K46, mis &
EHTHIECE =, EHEHT o 5.

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 WA SCRAIR G P UE4E, P LLA A2 FI A7 it HR AR o

PostgreSQL X T TOAST “FEC AR, 14 ZATHIARA (LA LightDB 21c) E4i%EN
lz, 14 R &K JF W 2 fF wz M ow WM HE %, Bk aT s L
https://www.cnblogs.com/zhjh256/p/15256306.html .

DDL
AN[AT oracle FIHA ¢ RAVEARZE, pg 1 ddl SCRFF S5 R
DDL WAIT/NOWAIT 1]

AR postgresql ASSCHF DDL 1) wait 1), {H2H SCHRRE A)H N F A NOWAIT ),
TR AT DL 5E 4 S wait FORCR, iR
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;
IXPERRE S S B 2 S A 3R AU 50 P, {HJE DDL AR B SURELH
https://www.depesz.com/2019/09/26/how-to-run-short-alter-table-without-long-locking-

concurrent-queries/

UUID £ #HY

select uuid_ns_oid();
LightDB 21.2 SZHF uuid()F1 guid()E& %L, 8 uuid_ns_oid()1%44 . LightDB 21.3 SCFf
sys_guide()PRI%Y .


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/

postgres=# select uuid();

uuid

43237d49-1441-4003-8b96-79e8574175c5

(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 K%Y

postgresql 32 ¢ JSON A1 JSONB FFHEAY, b JSON $2HESCARLEfif5, JSONB #28 —idt il

174t (Fl mongdb ] BSON 17 N2RALL) , P IS HF JSON X L AT ISON X 4 (WS &1&

i

/%l\ o

ARV Bl
JSONB X R FFA IR, SCFARIE B HEAB AT R, Frilid & b W g g
JEVESCRE B W2 G MG A R 5 .
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 ;



artist_id artist < album _title song titles LS song id %
1 50 Metallica ...And Justice For All  Sad But True 1802
2 |50 Metallica ...And Justice For All  The Unforgiven 1804
3_ 50 Metallica ...And Justice For Al Don't Tread On Me 1806
4 |50 Metallica ...And Justice For All | Nothing Else Matters 1808
5_ 50 Metallica ...And Justice For All  The God That Failed 1810
E_ 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  Owverkill 1825
T 50 Metallica ..and Justice For All  Stone Dead Forever 1827
15 |50 Metallica ...And Justice For All  Hit The Lights 1829
? 50 Metallica ...and Justice For All  Motorbreath 1831
17 | &0 Matallira And lnstire For All  (Anestheasial Pulling Testh 1832

200 row(s) fetched - 47ms [ Gri

CREATE INDEX idx_1 ON jsonb.actor USING GIN (jsondata);
HIAEA GIN &5, W HE VR T USRI+ 1%

CREATE UNIQUE INDEX actor_id_2 ON jsonb.actor((CAST(jsondata->>'actor_id' AS INTEGER)));

IENRER

postgresql 3 #F SIMILARTO H1 POSIX IENZH AT, AHFE @R XITH ., B, 15
BE, NHAIH T postgresql 235 1 IE U R AU E ST .

'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

TFE4H T W, https://www.postgresql.org/docs/13/functions-matching.html.

e BARIAE R A 2 A IR WIRIE S, E R — MO HER R Bt e v A A IR U
12 QUL HE A e AH A



https://www.postgresql.org/docs/13/functions-matching.html

R

LightDB SZHrEH ol K ARG I 4 SCR 2%, VE4HRT S 0
https://www.cnblogs.com/zhjh256/p/15357837.html.

AT 3

fF oracle 12c+, SCHFANH] W45,
ff postgresql W, ASCFAH WHIREYE, 1ightdb XF E a5 AR N E 85
FE KA WLB 528

3 P ¥ % grouping sets

R AT, FFRN R LOEE TEIEM . g saL REBHATE R 0. kR
BT EE AT RIS e s B AT M — 2% saL AR B R/MEST, S A
YA R ROCR T o R T AT SRR A B AL TR IE S A PR RE . DART 75 22
BB R A R A B B E B W A R A saL $AT . Lol HEF A6, A T4
*:

mysql> select * from rank_over;

4. +. +. +
y t t 1

| id | subid | curd |

+. +. +. +
y t t 1

| 1| 1]2018-09-2400:47:12 |
| 2| 1]2018-09-2400:47:38 |
| 3| 1]2018-09-2400:47:42 |
| 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]2018-09-2401:12:11 |

a5 +. +

BLE B HUH A subid N curd sKH 1 4%
A5 FH 23 Hr bR AU 7 BAR fT S sl
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
WEREA e, WER RS2, W
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


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

(select (@rowNum2:=@rowNum2+1) as rowNo,id,subid,curd from rank_over c,(Select (@rowNum?2 :=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

+. 4. +. +. +
y y t t t

| rowNo | id | subid | curd |

+. 4. +. +. +
y y t t t

| 1] 3| 1]2018-09-2400:47:42 |
| 4] 9| 2]2018-09-2401:12:11 |
| 7] 8| 3]2018-09-2401:12:10 |
| 9] 7| 4] 2018-09-24 00:48:06 |

+. 4. +. +. +
y y t t t

4 rows in set (0.00 sec)

I3 BT BR B T m AR R, T HLAAR e DU A 28 38 5 206 40 B B B AT )2E 470
1, LR PRI R A 10 R ) IR R

postgresql ¢ AT BREEAT 704, SCRPEFENEE K%L
https://www.postgresql.org/docs/current/functions-window.html, —#EE5 FRE
https://www.postgresql.org/docs/current/functions-aggregate.html#FUNCTIONS-AGGREGATE-
TABLE. Zit % & A% https://www.postgresgl.org/docs/current/functions-
aggregate.htmI#FUNCTIONS-AGGREGATE-STATISTICS-TABLE .

FA T BRI E—FE, GROUPING SETS [ & &3 FHfig o
GROUP BY GROUPING SETS--3& 44

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

+. +.
t +

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

| Hats | 323

| Shoes | 291
(5 rows)

GROUP BY ROLLUP--4 2 &4

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#FUNCTIONS-AGGREGATE-TABLE
https://www.postgresql.org/docs/current/functions-aggregate.html#FUNCTIONS-AGGREGATE-TABLE
https://www.postgresql.org/docs/current/functions-aggregate.html#FUNCTIONS-AGGREGATE-STATISTICS-TABLE
https://www.postgresql.org/docs/current/functions-aggregate.html#FUNCTIONS-AGGREGATE-STATISTICS-TABLE

ORDER BY 1, 2;

country | product_name | sum

+. 4.
t y

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--i5E/RES

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

country [ product_name | sum

+. +.
U 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 534 CTE

CTE EEAPIAMAL: — BRI EW; . TERETLAL, IOV ZHTARAS AN SZRF no_merge
PALEs R, IR A A LA E A R T A AT no_merge M4k, W LA CTE SEEL.

T AR SRS, AT E AT RS I TR SR AR AT TR S U 28R, A
MR Tz



WITH A as MATERIALIZED/*+ pg12 7145 % 7#*/ (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 JZ X ]

select name, age from user_test connect by prior user_id=parent_id start with user_id="a’;
postgresql /= /X £ i)

with recursive cte_name as

(select ul.name, ul.user_id, ul.age from user_test ul 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

A 2% https://www.cnblogs.com/mxly/p/9458569.html

connect by level

BN pg NSCFF connect by level 1575, At HAZ{LH] generate_series K EREL, ARSI
connect by level fJZhRE, SR FRZIENAEHE, WK
postgres=# create table x as select id,'name' | | id from generate_series(1,100000000) id;

SELECT 100000000
24T select 1 id,'name’ || id from dual connect by level < 100000001

EEBRIER

postgresql 32 INTERSECT. EXCEPT (oracle. MySQL #& MINUS ) &

X

HRHFNIE, 7E R REE B BRI A RCRH 7 X B IR I 92 =y saL 1B A) B PERE (Ha2 75
BERIMAZ, KA postgresql AJi FSEHL T oracle 7 X AHNE 51 HIBES:, B LAXTHEME— 2 5]
FRPEGEA L AR XTI & PR, RN PRARGET 2 %1% . postgresql 755 ARk A<l it 44 7K
SEM X, AHRAE 10 FFARHA T JRA X, ISR AT HAT S AT B R . A oracle
th—HE, S XAEAR 2 AT~ OLTP 1) sQL & ) il i & 2 PRI — LUtk R, XHEAH 17
DX oF 1 GE S AR R 8% B2 . https://www.enterprisedb.com/postgres-tutorials/how-benchmark-
partition-table-performance



https://www.cnblogs.com/mxly/p/9458569.html
https://www.enterprisedb.com/postgres-tutorials/how-benchmark-partition-table-performance
https://www.enterprisedb.com/postgres-tutorials/how-benchmark-partition-table-performance

LightDB CRHEHL. FIFR. AR X LK ENINHSE .
FEHHTRAT,  pg ASSCHF oracle ) H Bl 7 [X

IR 5] 25
pg BRINANSCHFIN [, ] DA RS A FH 26 T [A] s P K
dump

pg_dump -h localhost -Fc testdb > /home/postgres/dump.sql
-Fe AR EE I, -Fd AR H 0 OMT RIRDCHFZED .
pg_restore -h localhost testdb < /home/postgres/dump.sql
pe_dumpall [l T B AMERE T SR, — OB . S0 R I B
FE, #i{#E R pg_probackup.
X ORE P, AT LA IR AT
pg_dump -j num -F d -f out.dir dbname

e WTIHTSH, GOFH M, BIE-Fd.

Y &40

postgresql $&it 7 & S i 1.E It_basebackup FT#IEEA&My, — MOk, 3T IhRER & H
M RE, R It_probackup, ‘E /23T pg_basebackup, 1H 22t T Lt pg_basebackup
FhnFEErIi6e, BRESM THiEEHE., SRS M. WESD, DAETIERMIKE, &
LT Oracle RMAN.

LightDB EM &4t T H Zh & ThRE . b &0 & BTN RE LT FE %100

N

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;
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)

a] DL IR EE unlogged KR 6% 7247, unlogged K LLH FIR I 60% 75 47 .

BT pg B TR E RN, WHr LR unlogged RAAE (RN force logging I
M), PTLAERLCEE R, TiEE KA unlogged REEMEIKMIFETPERE, 25 REHRSE
T#1E pagecache H.

FDW(Foreign Data Wrapper), ¥ #EEZEE. /MR EAREH
BRETHT—5

HhERER

Fil oracle —F¥, lightdb SCHFAMBRIOMA, 78— e % — T IR
(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) )
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_csv;

count

Time: 0.707 ms

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

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 Scanont_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

B PR R

VE: BUEEEENTERE LR 2, AR Stk B ER b i, TR R AR SR A B HoR s
i 122 2 lightdb.

FI| H Ath lightdb/postgresql 5t

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| mysau HE P paEE

24T oracle H A A R 5 o
LightDB-X f17% T MysQL ¥ E 5538 & mysal_fdw, FHERIAE .
T A MysQL % /7 i, i B LD_LIBRARY_PATH I B4R &,

3| Oracle 4 EE W BEHE

#H24T oracle H 3% B I 56
LightDB-X f17% T Oracle 34 ZE4 J&& oracle_fdw CERIAAEHRD -
T 4223 Oracle % /3, Jit® ORACLE_HOME #1 LD_LIBRARY_PATH R4S &,

mybatis 5 jdbctemplate SZ ¥

7£ sQL JZ1f, LightDB 5843 %% PostgreSQL WM AITEE, K524 mybatis Al
jdbctemplate, HAE 77 A oracle. mysql IR

LightDB P A Sz FH Rp

BT R R G E 8 BIRRE b, LightDB ML —2& Oracle. MysQL T, {H
FEIT R A B WP S LB — 280 1 AMa2 P St 388 B il AUAG 15 A SRR R 1T 5 N IR
.

XRFEF T RE A

78 MQ H, R ZRAATEE AR B A P, R RREE P E R EEME, DU
EARIENEHERAEEA G REFS, XBYSSEEAET ERM0EHEHE, BRAMORAE
LA T 0.1%. JEH LT



Step6 : Retry Send

\ 4

Sender Step2: send message—™
producer MQ Broker
f::':::: Step3: broker confirm

Step5: get status: 0

Step7: Retry Count > 3 status: 2

— AHERES

I

TEAT AT SR T, RFFZAFEAR ) — Bt 2 R EEN, 24 um il nT sefs oo &
R, AT ORE B B E SRR SR AT, AETUIRSS A T DR 2 i v I G H itk
https://www.cnblogs.com/zhjh256/p/15485431.html

B 10 A+

postgres=# create sequence idx_seq;
CREATE SEQUENCE

postgres=# \timing on

Timing is on.

postgres=# DO SS

DECLARE i int;

BEGIN

FOR i IN 1..1000000 LOOP
execute 'select nextval('idx_seq")";
END LOOP;

ENDSS;

DO

Time: 6321.316 ms (00:06.321)

50 Ji+ QPS i —Z A # K/V

a5 T LightDB I HEFEALHN, LightDB REREFASEEL 10 JIZRI TPS, 50 JIfK) K/V Eifd,
F P 524 ] LA A LightDB 1% Redis. Couchbase % K/V, MY AEHS RILE AN, EHER 2
S AT FENE  FEAR S R E AR TIRIM S | (L A7 id 5 L (32CGold 6250, 8KB IOPS 53000
19us) , A BLAN LightDB & A] SERL A AAE T 96 FF A&+ QPS F1 TPS Wi

BEGIN;

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

SELECT abalance FROM pgbench_accounts WHERE aid = :aid;


https://www.cnblogs.com/zhjh256/p/15485431.html

INSERT INTO pgbench_history (tid, bid, aid, delta, mtime) VALUES (:tid, :bid, :aid, :delta,
CURRENT_TIMESTAMP);

END;
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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

%Cpu(s): 40.8 us, 17.7 sy, 0.8 ni, 36.0 id, ©.0 wa, 0.8 hi, 5.4 si, 0.0 st
K1B Mem : 39683776+total, 60995492 free, 6324188 used, 32871814+buff/cache
KiB Swap: 33554428 total, 33244592 free, 309836 used. 13682601+avail Mem

PID USER SHR. S %CPU SMEM TIME+ COMMAND
26974 root 20 @ ] ] @R 52.6 0.0 399:43.56 [nfsd]
26973 root 20 @ ] ] O R 43.0 0.0 241:56.93 [nfsdl]
26972 root 20 @ ] ] B R 28.1 0.0 123:34.37 [nfsdl]

2732 lightdb 20 ©® 33.1g 1.1g 1l.1gR 18.5 0.3 0:07.81 lightdb: Llightdb postgres 10.20.30.218(51758) SELECT
2755 lightdb 20 © 33.1g 1.1g 1.1g S 18.5 0.3 0:07.56 lightdb: lightdb postgres 16.20.30.218(51804) idle
2795 lightdb 200 0 33.1g 1.1g 1.1g S 17.9 ©.3 ©:07.46 lightdb: lightdb postgres 10.208.30.218(51876) idle
2748 lightdb 20 © 33.1g 1.8g 1.8g S 17.5 ©.3 0:07.46 lightdb: lightdb postgres 10.20.30.218(51790) idle
2792 lightdb 20 © 33.1g 1.8 1.8g S 17.5 0.3 0:07.35 lightdb: lightdb postgres 10.20.30.218(51870) idle
2733 lightdb 200 0 33.1g 1.1g 1.0g S 16.9 ©.3 ©:07.37 lightdb: lightdb postgres 10.208.30.218(51760) idle
2739 lightdb 20 © 33.1g 1.1g 1.1g S 16.9 8.3 0:07.60 lightdb: lightdb postgres 10.20.30.218(51774) idle
2798 lightdb 20 ©® 33.1g 1.9 1.8g S 16.9 ©.3 ©:06.81 lightdb: lightdb postgres 10.20.30.218(51882) idle
progress: 48.8 s, 70381.7 tps, lat 1.305 ms stddev 18.415

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

progress: 50.8 s, 83574.4 tps, lat 1.159 ms stddev 9.339

progress: 51.0 s, 86892.6 tps, lat 1.865 ms stddev 7.191

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

progress: 53.8 s, 93423.1 tps, lat 1.831 ms stddev 6.655

progress: 54.0 s, 85734.5 tps. lat 1.84% ms stddev 8.815

progress: 55.0 s, 82092.7 tps. lat 1.878 ms stddev 8.859

progress: 56.8 s, 91887.0 tps, lat 1.124 ms stddev 7.723

progress: 57.8 s, 94286.7 tps, lat 0.9%33 ms stddev 7.135

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

progress: 59.0 s, 90130.0 tps, lat 1.002 ms stddev 5.887

[lightdbghs-18-20-38-218 ~]§ 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_seq=l ttl=54 time=0.589 ms
B4 bytes from 19.20.30.217: icmp_seq=2 ttl=564 time=0.254 ms
B4 bytes from 19.20.30.217: icmp_seq=3 ttl=564 time=0.354 ms
64 bytes from 10.20.30.217: icmp_seq=4 ttl=64 time=0.411 ms
64 bytes from 10.20.30.217: icmp_seq=5 ttl=64 time=0.716 ms
“C

--- 18.20.30.217 ping statistics ---

5 packets transmitted, 5 received, ©% packet loss, time 4000ms
rtt min/avg/max/mdev = 0.254/0.464/0.716/0.168 ms

AT R - B+ T Y +i2 2



progress: 108.0 s, 19184.7 tps, lat 5.178 ms stddev 20.396
progress: 109.0 s, 15949.6 tps, lat 5.800 ms stddev 22.176
progress: 110.0 s, 15714.4 tps, 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, 144%9.7 tps, lat 6.819 ms stddev 27.802
progress: 113.08 s, 12518.5 tps. lat 7.967 ms stddev 29.955
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 15,495
progress: 116.0 s, 19171.4 tps, lat 4.5929 ms stddev 20.234
progress: 117.0 s, 19547.7 tps, 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, 10851.6 tps, lat 9.1%4 ms stddev 35.519

transaction type: <builtin: simple update=

scaling factor: 1800

query mode: prepared

number of clients: 56

number of threads: 18

duration: 120 s

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

latency stddev = 20.960 ms

tps = 17779.586307 (including connections establishing)
tps = 17788.504814 (excluding connections establishing)

B2 5

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

%Cpuis): 18.7 us, 9.0 sy, 0.0 ni, 74.7 id, 3.7 wa. 0.0 hi, 1.9 si, 0.0 st
KiB Mem : 39603776+total, 28404260 free, 40608724 used, 36357276+buff/cache
KiB Swap: 33554428 total, 33244592 free, 309836 used. 13848268+avall Mem

PID USER PR NI VIRT S SHR S S%CPU %MEM TIME+ COMMAND
26974 root 20 0 0 0 BS 43.2 0.0 420:47.45 nfsd
26973 root 20 0 0 0 BS 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 54.9%00
progress: 40.0 s, 2302.4 tps, lat 34.240 ms stddev 39.116
progress: 41.8 s, 1735.4 tps, lat 61.187 ms stddev 133.466
progress: 42.0 s, 8057.5 tps. lat 13.112 ms stddev 32.344
progress: 43.0 s, 3940.1 tps, lat 22.401 ms stddev 45.830
progress: 44.0 s, 176.0 tps, lat 313.881 ms stddev 228.200
progress: 45.0 s, 2888.9 tps, lat 47.702 ms stddev 124,543
progress: 46.0 s, 5362.9 tps, lat 17.755 ms stddev 39.978
progress: 47.0 s, 6615.1 tps, lat 14.224 ms stddev 46.895
progress: 48.0 s, 2736.3 tps, lat 35.261 ms stddev 58.372
progress: 49.0 s, 607.0 tps, lat 163.125 ms stddev 206.680
progress: 50.0 s, 3676.5 tps. lat 25.89%0 ms stddev 34,145
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R S N 2 AN 2, (HR A b —E M, (H2 A RESAL 7 B ) Bl — 2 A i Y
PEo AHECAEF substry instr BEAT W, B IRt 7R AERERIERT . AHEL JSON S8R, #dH2k
R = ) e F 3 5

java fdi N\ array B, 2 M https://www.cnblogs.com/zhjh256/p/15227861.html.

A E SR8

FHLL oracle F1 mysql /1, A 7 78S AR ULEART 8 5 ABA DA ZIE IN—NRiAS 5, lightdb Y
B xmin. xmax A] UAE N SRMBALE], B B3 RIE T k.
2051

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/

252

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|
23020551/0 / 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/
SyF 1,

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/
217 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 18:54:462021-09-20 18:54:46 | 4/

e BRSNS 2 MR, (H2 xmax T2k, BB T —XRIEBSUEIRAZ AN 0. IR
J& commit, X xmax 24 0. IXNEERMFERET pg REPITEN, siaFtldids, H
FEUEHERREAT LY, WafESER. JKZ old tuple H1Ma%4E M new tuple, FTLA old
tuple A1 new tuple F& 7 44 1 xmin Fl xmax #F, i #F4ES | 52 5 DL AHE A8 (4 vacuum
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FRHXHLZ pg_xact F1 pg_subtrans [ H 5 RMIRAC T ? D, IXFEHAT AR B MG 138 4 e
KB A TR 2 MVCC [ — PR ZER . MIHR B 4 b2 8 G 1 1p 21 tuple FIFREFHEEL,
Ip MR NEMNEE S SRR T AR, w] LUKKHE N TPS.

RFEE 1 AEIE, A A il sadie R, BIERERIR T .
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https://developer.aliyun.com/article/78911
https://github.com/digoal/blog/blob/master/201610/20161018 01.md

BRI FE, 48T advisory lock ANSZHFE AT, advisory lock 1AL G SLBIE XL, —
HRAT failover, @it e k.

K24 LightDB TPS Refg iAW, KU W] LI SR+ Ik cron JE INHE S5 SEIL
A 73 A A

A B e

" PL alter table. create table FIBI{&iEE with update FHIFEE .

ALTER TABLE table_name with primary key;

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

AN Ttapk FB, 2XHAMNMANERT . select * B AEWARIZTB LT
FE) , insert into table name values() [A¥. &8 7T yRth—L8R BHG T HIREERSE
FIEE Y, (2 I BT B 5.

postgres=# create table test_with_timestamp(id int,unq_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

e

(0 rows)

postgres=# insert into test_with_timestamp values(1,1);
INSERT 0 1

postgres=# insert into test_with_timestamp values(1,8);
INSERT 0 1

postgres=# select * from test_with_timestamp;

id [ ung_not_null_col

S SN ————————
1/ 1
1/ 8

(2 rows)


https://developer.aliyun.com/article/78911
https://github.com/digoal/blog/blob/master/201610/20161018_01.md

B SEHT AR B

N T BKFREE R M mysql, lightdb 3 FF mysql B A8 5 B on update
current timestamp $iE.

ALl create tablevalter table FIIMEEES b B 2 5 B (AL AT LL alter table.
create table M {EiEIT with update THAIFEE

ALTER TABLE table_name WITH UPDATE CURRENT_TIMESTAMP;

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

JE#H AN ltuat FB, AILMIERT . select * BEMARZTE (K
AT 7B » insert into table name values () [FAIH. &R T oRfb—LEEK
IR R A 25 18 Jm I4Ed,  (E i T ey BOUA T 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

+. + +. + + + +.
u + U + + + U

id | integer / / / | plain
/ /

Itaut | 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,Itaut from test_with_timestamp ;

id | Itaut

1/ 2021-11-09 09:39:15.654441
(1 row)
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LightDB JELAE Sl 1 il FARER, SCRFFLAOAIXC O, BRi8 B 2Tl 2 .

XF—FE 2R, BIATHTIRE .

E ] G0N ESCRri RORF B Se ok mT R e KM REAR 2 DA B e K — B X
(LightDB 21.3 ##%:) , Lk Oracle Z—%.

LightDB 15 iJ A e BRI AR ML BN Re v, WA P A AR SR — B S 4 5,
B K — B

LightDB 22c H4H 4t J5i A= th #i 35 i fl 2 & .

LightDB /=i FHER T 3CHF sQL 4, FaR$e R aTSEm Al tHEds . KV, SRBiEs s 5 A
XHFEAT A

LightDB B fESLZER

® HEFMYE, W5 LightDB HEFEMSE, LA LightDB H#EFE A
https://www.cnblogs.com/Ferda/archive/2020/07/16/13322465.html

® iU A/NANEL T TOAST TUPLE_TARGET 2kb, 75 M£x 444> £ TOAST %

® N T KIITRUEEE — 8k, 75 RZ e UM T AN A TR S T ke BT A I AR 1
fEAAMEE, AMERENS LEEYR R A T Nt AR B AT N — 2k, 7R AT IR AR
Fs IR R AR BN S R IR A — B A RV AR ER 1 R S A
VA 4k AR B AT A X 1

® I HIEAE UUID, =AM REDO Bk, W LUEH lightdb [ serial R e mysql
f] auto_increment 4514

® OLTP LR AE T 1000 /717*30 7B (300 1) , 4 X

® DSS FHFRAEHIT 2GB-8GB (NVMe. FESKMENTE) , N4 X

® AR B B S BN B S AR LN (ALK, T LA A lightdb ] on update current-
timestamp 414

® AREAEN RPN R, Mg, FE500E B A2 fif URL

® FILLFACTOR ZRIAH 100%, X224 4> update MRS, A LARR(K—LE, Hhin 70%-
90%

® pg ] delete+insert ZRH&, F& 711 5 WL Z A0 AEERk 4L, AILAHERE: myce update
AKFE, in place HERA T LRFFRIA, X T update TR 2RI, R 2 &I vacuum

(vacuum — 2SR AL 10%. I TPCC Rt 24 /Nty i)

® truncate 2 A [ R A (0], L oracle B G&E, Bt DART LA

® WA saL WHA)FHFEM T AT, B AAPERERIE, AT LME A R e s 44
PL/pgsSQL Ht

® el varchar B ANEAGTH text KA, PERERLIZE 5%

® OUTERJOIN AMX AT LA RABEGE S, 38 RE 78 4R AL 38 32 A E . (f FH LEFTJOIND
R 1 AN]SR o

® LightDB REMSTEZE A Z HIHEMEN T I redis $E AL TR AT N [H], [FR£RIE ACID.
A BAIEEERE . 01/0 JHFE. . KEERELAT .

® X TR MR sQL fAfilid #2, FAF M2 o] B 2 PR A e R2I [R], S o, T3 I W 28 it
BWEATE, TPS A fehs o L% R %, cPU KL% 1/3-2/3 (benchmarksgl 1]



https://www.cnblogs.com/Ferda/archive/2020/07/16/13322465.html

MRS .

® X TVYERENIRIIEMIMN A (B Woe R 1 MEbIE 218 1 W) , REAZE(LH oracle.
mysql FEA BRI ENE G R

® f#H lightdb pwr A1l lightdb em Z3#f7 lightdb ¥k % M AE .

o A HHEET, XA pruning, AN H LR parallel.

o f I namXEIElE, RAZMANHTESRT? TUS W, B ILAA AT Bk
(W@ e+ 2 4E A TUAR . TRBRAIIEAN co—location, HZEFELHIWIFL) .
https://www.zhihu.com/question/356734992

o HURm/IML

AFEMIRS (FRSD FHNES, 9 schema I JE 73 ?

o SFAFHHAHKE?

(RIS
X530 5 M postgresal T REILAH G LR (AT BAFRA recipe) , EATH I —& 5

M E—TENE LA ER, ERAT IS AR WA SE R A TERE B R MU B, AT i
FEA 5

PR e TE N
idle_in_transaction_session_timeout
TCP &Y%

tcp_keepalives_idle

SQL iEAJ g

statement_timeout

RRIIMFB

postgresql NSRRI INFBL, WS FBABIME, &S8R ES, FENR
K. X— M oracle ;&2 —FEM . 750N, ARG HE update BT B 1R8I o



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

ALTER TABLE items ADD COLUMN last update timestamptz;

UPDATE items SET last update now () ;

ER5IEREL

BWHEN TRACHERE, A4 BT A E 2R 7193H# (Index Only Scan) , LI 2> 7E 612
ROl AEZANTE. WF:
SELECT SUM(eur_value)

FROM sales

WHERE subsidiary id = ?

R sales KA 100 7B BN EE I T BRSO3 THERE -
CREATE INDEX idx

ON sales
( subsidiary_id, eur_value );

ERE ST eur_value B EASHH D], HERSINERFE4SE. W

- Index: Table -

IABLE DATA...

TABLE DATA...
TABLE DATA...

TABLE DATA...
TABLE DATA...

E B B e

TABLE DATA..
TABLE DATA..

TABLE DATA...

linked list



Rlit, lightdb SZRpEH T iL s 07 BOomgs BBy JF, #id INCLUDE T4, X
FER B A AN EY eur_value FE.

CREATE INDEX idx
ON sales ( subsidiary_id )
INCLUDE ( eur_value );

RFEATR SRR T T 51

..(...I.HF!E?EEI?!F!%E......)..

|

KEY INCLUDE
KEY INCLUDE .'
KEY INCLUDE \

Kevy ' KEY INCLUDE%
KEY 15 ‘
[KEY KEY_INCLUDE¥ )
KEY INCLUDE¥ .

KEY INCLUDE 7
KEY TNCLUDE¥

Doubly
linked list

PEREAH LA 2 B3R 51 B, 40T oracles mysql. mariadb IS REIZ AR

<
2 /S e
“S? S :f {é? 4::'54 @
X S SN S e
n S % .
YT A BN EAENS
/Y0 &

¥ Q

index .. include x x x x (
unigue index .. include “ x x xa J
X

Filtering on include

#lse unique (..) using index .. with an index that has more columns

FEL AR

CREATE INDEX &FH%ES, BERASTHZE. Kk, NiZfHHERER,



CREATE INDEX CONCURRENTLY items value idx ON items USING GIN
- ________________________________________________________|

(value jsonb path ops);

FEFF uuid TR EK

7E lightdb ™, {187 G R N B BEE L uuid MPEREMIAFfl L8 BN 2% - lightdb
Frh AR = MR BT, T

EFUENSEETHm|  truncate table SERESS

PR HERE SEESFHES
=3 REEREA | omsmen FevmE | @Emms | R E=sE

Y:
serial Y N N N N

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 E IR, AT B T W] RiE 2 R e — 1 R IR R M
ENARRRRA T, T serial FIFA, AN H identity.

RIEETA

lightdb SCFRFIGAYIESR . HEFP -G IRERR DR EIM =Rk, W DUE LR 5doR
5, GUC Z 5t W E A B T BHEAT J5 I B 2R e 5 3K

(UREA

F oracle, mysql —#F, lightdb tHZ R ESHER, FIVETTLARD oracle ik #s$/niEVL
gii’ ﬁ[ﬂ::
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)
T il ] o 1 x e ZN 1l *® Cl} %
https://www.hs.net/r/cms/www/itn/forPrd/html/pghint plan.html#id-1.11.7.40.11,

B T AL 2R EE R4, https://www.postgresql.org/docs/13/explicit-joins.html

SQL 7RI EH

LightDB enable_hint_table BJLAERZE( oracle outline TH, aJLAEAMER

SQL WERT, @ hint X2 SQL AT,

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

HiER

lightdb SZHF Hi28, Z450E PG B 7 ML, [H AR RGN,
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_tablel on big_table(id);

CREATE INDEX

postgres=# insert into big_table values (1,Ipad('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

HERAMCRT AR BRI, EReiRmE W PERE, B RALE 1 E 5 vacuum.,

X

7y X BYEROCIK


https://www.hs.net/r/cms/www/itn/forPrd/html/pghint_plan.html#id-1.11.7.40.11
https://www.postgresql.org/docs/13/explicit-joins.html
https://www.cnblogs.com/kingbase/p/15321355.html

FIRIBEKK IN AL

5 CTE B& 7 LA SRSEILUE B Ah, R RIES . ik £ DISTINCT A IR IN
SERITINES NS

https://www.postgresqgl.eu/events/nordicpgday2018/sessions/session/1858/slides/68/query-

optimization-techniques talk.pdf
/— —
FHATPAT

PG FATIAT A — LLFR il

® insert select A FFIFATHAT
® union all ASZREFHFATHAT

® rownum ASZRFIHATHAT

® FHIASCRIIFATIAT

SR Al FAT AT
A DA AR AL 88 5 o 1 7E FFAT AT

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=0.92..8.93 rows=1 width=8} (actual time=0.576..0.631 rows=1 loops=1)
Output: count(l)
-» Hash Join (cost=0.40..0.84 rows=32 width=0) (actual time=8.348..0.551 rows=1024 loops=1)
Hash Cond: (b.id = a.1d)
-> Gather (cost=0.00..0.00 rows=32 width=4) (actual time=8.101..8.158 rows=32 loops=1}
Output: b.id
Workers Flanned: 3
Workers Launched: &
-> Parallel Seq Scan on public.big table b (cost=0.00..0.00 rows=10 width=4) (actual time=0.002..0.01% rows=32 loops=1

Output: b.id
-» Hash (cost=0.00..8.00 rows=32 width=4) (actual time=0.239..0.256 rows=32 loops=1)
Output: a.id

Buckets: 1024 Batches: 1 Memory Usage: 16kB
-> Gather (cost=0.00..0.80 rows=32 width=4) (actual time=0.190..0.245 rows=32 loops=1)
Output: a.id
Workers Planned: 3
Workers Launched: @
-» Parallel Seg Scan on public.big_table a ({cost=0.00..0.00 rows=10 width=4) (actual time=0.005..0.842 rows=32 loops=1}
Output: a.id
Planning Time: 0,393 ms
Execution Time: ©.674 ms
(21 rows})

GIN &5 (RIfEEHHEaEMES)

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

redo 5 undo

PostgreSQL ¥ undo, it 177 L MvCc:
DML $fi AJBric %

IR ARl bRic )y OLD

IF TSR3 N4 s ic sk 485


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

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

Page x

NEW

0, red’

OLD

2,green’

vacuum BEFEA T RIS JT 2 5 FH IR Z3 8] (BLAC vacuum full EETZHZY , BEHTAT WLE LS,
HERKHES D BERS.

TEEERR, RO RAYE ZRAN, ZRANE S H T A TT4E I ORIE MVCC. Rl
— /N JE, explain & F Y Index only scan - A— € B K2 index only scan, & H A HE
TR A, BT H VM PALIE . RE S R R, BamEHAT IR, AR

fifi %€ index only scan — %€ #& index only scan.

vacuum

BAEOL N, B3 vacuum FE B LI, B R R A ol sl i B i B B 50
( autovacuum vacuum threshold ) K& 20% %t # # & o 30 M B
( autovacuum vacuum scale factor ) , # ¥ B & x H o
( autovacuum vacuum insert threshold ) 1000 K 20% %t #% %% #7
(autovacuum vacuum insert scale factor ) , T vacuum #fE. XEIR
FEWIRFMRAR, HEFXRESERERERD, kR, 5Tk, D8 RRKkE.
4 vacuum BRI A 421T, A 2 K A2 wraparound vacuum.

vacuum fEISAT I, RARIEHREITIER, SRR ARK v GO TTRE 2 4
bit, % AIFRCRE CIRE , WERX MRS CAPIRL, WIRCAWIRS, WRRAT
BEHAT vacuum A

A e KL wraparound [ —AN AT REd S AL B Y, for fEHVB SR AL BRAIER A, AT TE 5510
XHESST 1D AL ROBR AR, AT S BUR A2 MR R IE I, T bA pOC KA & RN, {3 H]
LightDB-EM W% 1R 5 %L,

XA RN FH

SR EH copy to B Itsql \COPY #ir 4>
SNHEFEH It_bulkload, £ W, https://www.cnblogs.com/zhjh256/p/15522157.html
http://www.postgis.us/presentations/PGOpen2018 data loading.pdf



https://www.cnblogs.com/zhjh256/p/15522157.html
http://www.postgis.us/presentations/PGOpen2018_data_loading.pdf

java KEIE b

YT java KEHE S AN SH, MWEHIIAEEE, CAeHEEMH IDBC #HLALFE R E . Bk
"% W, https://www.cnblogs.com/zhjh256/p/10008474.html
https://stackoverflow.com/questions/46988855/correct-way-to-use-copy-postgres-jdbc

https://jdbc.postgresql.org/documentation/publicapi/org/postgresqgl/copy/CopyManager.ht

ml
https://github.com/randomtask1155/JDBCBulkInsert

PR

lightdb MY SZFEAT oracles mysql —FEIIZZAZ NS, fELLIEAE B, @8R4 E BiZ T
KPVEAA TN RE, BIELESRA . WS, VR
https://www.cnblogs.com/zhjh256/p/15513698.html

BRI

B RSt R R G T

Existing Lock Mode

Requested Lock Mode ACCESS SHARE ROW SHARE ROW EXCL. SHARE UPDATE EXCL. SHARE SHARE ROW EXCL. EXCL. ACCESS EXCL.

ACCESE SHARE X
ROW SHARE X X
FOW EXCL. X X X X
SHARE UFDATE EXCL. X X X X
SHARE X X X X X
SHARE ROW EXCL. X X X X X X
E¥CL. X X X X X X X
ACCESS EXCL. X X X X X X X

pgrowlocks A LLHRE B ENRITHE L

https://www.cnblogs.com/zhjh256/p/15235863.html

pg blocking pids (pid) BRE T LA HIFHZER S pID () PID #I5E. WI'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



https://www.cnblogs.com/zhjh256/p/10008474.html
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
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#id-1.11.7.42.11
https://www.hs.net/r/cms/www/itn/forPrd/LightDB-21.2-html/pgprofile.html#id-1.11.7.42.11

oracle FX N v8session

pg_stat_activity
Itcenter

explain

explain A LLAISREE sQL WA IR LRI, B IR A B2 MR AT v RIAH R o BRI,
explain $#&t TR Z Ay n] DLAH KA H SEPRIHAT TR UL BRURTHAE (29T oracle 1) set
autotrace traceonly) , ‘B2 HAT sSQLIEA], A EARPAT IR L AR I R IREFESL T -
WF FR:

postgres=# explain (analyze,verbose,buffers,settings) select count{1} from big_table a,big table b where a.1d=b.1id:
QUERY PLAN

Aggregate (cost=61.68..61.69 rows=1 width=8) (actual time=0.896..0.897 rows=1 loops=1)
Qutput: count(1)
Buffers: shared hit=1088
-> MNested Loop {cost=0.14..61.68 rows=32 width=8) (actual time=0.814..0.7%1 rows=10824 loops=1)
Buffers: shared hit=1088
-> Seq Scan on public.big_table a (cost=0.60..32.32 rows=32 width=4) (actual time=0.805..0.821 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..0.91 rows=1 width=4) (actual time=0.001..0.019 rows=32 loops=32)
Output: b.id
Index Cond: {(b.id = a.id)
Heap Fetches: 1024
Buffers: shared hit=1656
Settings: effective_cache size = '11GB', enable_partitionwise_aggregate = 'on', min_parallel_table_scan_size = '2GB', parallel_setup_cost = '10008°,
4MB', work_mem = '128MB’
Planning:
Buffers: shared hit=16
Planning Time: ©.236 ms
Execution Time: ©.932 ms
(18 rows)

K TAET E o XALEE, EXPLAIN 93757 JSON #RREl . W1 F:
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.postgresql.org/docs/current/sql-explain.html 7] LAES B VE4HIE I .



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

BHE IEFEZAT saL KT iR

2R lightdb ASCRFEE IEAESHATHY sQu AT HRI, 182 saL I 2T 5E iR 4 =
.

HERE

lightdb 7] L& FH — ST Al e BB B E B E B, KA T orace K
pg stat progress xxx fLE. HFTHk &R ER RS
® pg stat progress analyze
pg stat progress create index
pg_stat progress vacuum
Pg stat progress cluster
Pg stat progress basebackup

pg_stat progress copy

RN HBIASCREA R sQL iR FHERE, 1245 PE B B0 B A 24550 K.
Z.: https://www.postgresql.org/docs/current/progress-reporting.html

AP TE
select pg terminate backend(pid); --JKEiEilki%E SIGTERM (5%

WU IELERAT I SQL
SELECT pg cancel backend(pid); --JKEBEITS pid KX SIGINT

555

BA IEEAT Y SQL

select * from pg stat activity;

AR B

ANJFT oracle F1 mysql, lightdb A & 147 EREM EM schema. FEE pg_stat Al
pg_statio JT3k.

W EE

LightDB N & H(E 5 & 7 & LightDB EM, 22l T Oracle Enterprise Manager . LightDB 21.3
Hih, BRENRESEEES, PPN SEEEEH EH LightDB. PostgresQL LK H & %
8 P (R S 45 o

[F] I 3 35 x86 Al arm T~ & T Redhat. CentOS. Kylin #:1E R4 E .


https://www.postgresql.org/docs/current/progress-reporting.html

HmFED

LightDB SCRFZHR G I, WBRE M. notify. F Il BV 20X =R LR 2046 T~

N
BmTEH

lightdb 1 M mysqgl/mariadb. oracle 3| lightdb Ft) 28 45 ¥4 % L S A7 i A2 T A,
F a7 B B0 #

T ETH

oracle ALK FH ) oracle pl/sql VAR, W LLEIE OracleUnsupportCheck T B i
&N X FF ) oracle PL/SQL K PE, lightdb FEHE T X RIS # i, &0
https://github.com/hslightdb/LightDB-FAQ/wiki/lightdb-oracle-pl-
sql%E4%B8%8D%E5%85%BC%ES%AE%BI%E6%80%A7 %E6%A3%B0%E6%IF%ASWES%B7%AS%E
5%85%B7

HAEERAUR TR

AR, I TR 2 % PhEss e i R e, B4 mi#l vl B S B Re A . P
DL “BBRANEE R XA A2 — MR A NE R, EERRREE ERT BRI 5.
A, P AERS RSN & .

A, W RARES AR AIE, W LME T LightDB #E3E 1) =5 AR B4 E Tl

HammerDB ] LLH T4k TPC-C 1 TPC-H, == ZLUR F A7t ST, AL & 41, S HF Oracle.
MySQL. LightDB. Greenplum. SQL Server. Greenplum .

BenchmarkSQL AJ DA Tl TPC-H, FERJH JDBC E42'5 SQL SKB, B&AhaE, S0
Oracle. MySQL. LightDB. LightDB. iA%F. openGauss %%.

AT £ PR 184 M 5 A RS K/V AT PASE A YCSB.

JIT LA 1 B B A I e TR AR IR 1 5 T IR I, AU R A LE B iy 20%11 A%
O oM B R A K W, % benchmarksql OB [ X b oA 3 W
https://www.cnblogs.com/zhjh256/p/14792894.html .

IR ES P

LightDB /& £ PN B /1804 FE AT FH P Itfin,  F THE R SRtk 55 R AH SR [ LightDB S,



https://github.com/hslightdb/LightDB-FAQ/wiki/lightdb-oracle-pl-sql%E4%B8%8D%E5%85%BC%E5%AE%B9%E6%80%A7%E6%A3%80%E6%9F%A5%E5%B7%A5%E5%85%B7
https://github.com/hslightdb/LightDB-FAQ/wiki/lightdb-oracle-pl-sql%E4%B8%8D%E5%85%BC%E5%AE%B9%E6%80%A7%E6%A3%80%E6%9F%A5%E5%B7%A5%E5%85%B7
https://github.com/hslightdb/LightDB-FAQ/wiki/lightdb-oracle-pl-sql%E4%B8%8D%E5%85%BC%E5%AE%B9%E6%80%A7%E6%A3%80%E6%9F%A5%E5%B7%A5%E5%85%B7
https://www.cnblogs.com/zhjh256/p/14792894.html

RS

RGHA - AR EA R BIEERR WHEBRE -
RHRRG
FTHERG
ZEML B - OLTP %4 e RDBMS &k NewSQL<
WU RS
BWHERS
ZEMIL R - OLTP %4 RDBMS Bk NewSQL+
E&Mﬁgj&ﬁ A LA B - OLAP $uifi i NewSQL BR NoSQL«
LM BT - ONE NewSQL B NoSQL«
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