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1 Bl AR R

Bt (Data): SEBHOTFHUELHMRIAFEE (BFY) WS,

Bllii: (DataBase): FEHEALH R . AL, RRILZR BRI ELS .

et P v R Y A BT R B E R

Bl g Bl Rge (DBMS): SRR PR i A2 e B Y R e

Bwri&&: (DBS): 7EIMAHLAZLHGIARSEE, ditELRS. Bk, BuREEBAs (KITK
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P ARKITRS

(3) Bl PE RGN B B E B AL S A BN RS . st i, AR, nIRIE R, wdt
= BPITUR . BRI BT

2 Bl READR S E

- R

(1) fEf, 2%
(2) Htae: Heab
(3) DBMS: &, L

(4) B RER A B

(5) FdmEt A

(6) T4 4E3P N

(7) BdPEEH0 (DBA): Q. 4edrddi:

(8) M

=i X (Schema):

(1) HEEBLR/BEX

(a) Hioiha e b AR i 2 A A RN R A, BRI PR T 0 B 2

(b) FeEdmm 2Rt FR&ISE1F . BuZ [RIEE R S .

(c) EREMERNALIEA.

(d) — A Ed A — MR
) 1N SRR A T TE K

(f) 1 b5 8 R To 5K o

HHRARIE R TR X.

i DBA Gi—412VE 8, WAkl DBA MA.
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(a) 2R 1) 2 S A M AR E I8

(b) AP (T RFRER ) &2 EdEE.

(c) 5EMKMRN T RA XK.
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(c) M P2 iE Y .
(d) Emgdn e g, DBMS SCBL.
(e) —Hid e A — A AR,
3. Mgt/ W% :
(1) hEER/BEAme% : PRULZ .
(2) BEX/ MBS : CREY BT
4. B R G R R G -
(1) 73R GLEAEL T 4 b e R 4
(2) REUTHSEHLER S PR RS
(3) FIZCIREE T B IR S5 e Al o 2R
(4) AR R 4
(5) PIRRM_E A e

1.3 B RSe

it

Wit s 30 Bl Padtiak . AT P ARSI B = AR R A SCL B

BRI HL A B 38, a5, RO . Bk AR .

BRI Bl TIPSR A BR PR BRI AR, HAL MR BAE.

BB TR AR AT VT I B R 1 2 At L SE MRS A DA R BIE SE S R ] SRR RS

A, H AR PR R R ] S

5. Bl i XPNBGRRSCE. RG], AMEAYER . B2, R, SMEKIRLIEL, AR, P
BUBR 2 AR S0 R ik -

6. HAth: FZEEAT . B,

= W e

2 RAREBIEA
2.1 BB &
2.1.1 RSB

Bedhi: A5 EMFEY TSR
BT W MAFAE .

(G158 e R 57/t DN ol N o DE Pt
Feth B YIS ST AA
JEPE: SR R A R R A A
S, SRR TR R
Bellte 5y 5 B2
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AR ZH R AR
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2. BN SOUR R SCUR RV AR (il o
3. BR A g -
(1) Hdhuaity: 2R LA
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(3) BlRLR
4. BARA Y 4y 2K
(1) MR
(a) fRE A YL .
(b) 4 P UL AR X R A e R A
(c) 5 DBMS ;5 StElr& k.
(d) 2R BRI ) Bl o
(2) EHEER
(a) T B PR R G RS HE— a4
(b) J&SEAAETT SN A B A
(c) HATAMAG MR L dsL, 1T DBMS 523,
(d) FIELETT NP UNAT s A
(e) (A4 SRR B E B ARG T K 22 iL; R UTHE,
(f) JRUHIL, PRRBEZ . R ARBA
(3) Py
(a) EXTEIRIZ NG, R BAE R AR FR 7 XAFHOTIE AR s Ay ik
I AAF RO
(b) s sE BTy Atk .
(c) E-R A2, §75¢ E-R B, JaI[ A RASE

2.2 B e

E-R K:

Logefls () RAEIEIOR, HIEHENS ISR ER 47

2. J@PE: MRS, T O e R A B Y SR TR O
JRYEARENC B SR, TR AR SR Y -

3. Wk MEBHoR, ZRNGECRY, HHTom i 58 KSR TR, [FBTETCm i s5hs Fik
AR (1:1, 1m. n:1 8 m:m).
BRAR WA A & 1.
WER—DERR A BN, WX Le g 2 Jo i 5k R IR K .

4. UML(Unified Modeling Language): 4i— 85 iE 5 .

2.3 BB
L. ZRER
(1) FIP B ZEAE F R SR S SR 2 R R 2R
(2) FEAEE SRR (B,
(3) HRICALLE A
(4) EwAFR In EKR .
(5) 15 BRI BB B PR AR A 4R o
2. RAAY
(1) ARG Fs SR ] SR Z TR TR AR



(2) FEAME AR,
(3) FABERAE A BER.

(4) 45 AR T TR0

SRR

(1) HEURAL T, G4 hET G ER .
(2) FATRIE R AR

(3) FABERUE KRR,
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11.
12.

2

4.1 RHR

WG EYHETEUER AR AT

. HRIRFR: Dy x Dy x -+ x D, ={(dy1,ds,...,d,)|d; € Ds;i =1,2,....,n}
CRF HRREN TR

- REBIREB A X RO A RES

- REARFARBAU R TR E RS AN R 4 R BOE e A

4.2 RRITER

BEHIAR AT I I AT B
Y% 2 ME—R) . (B4 AHERAR])
SR (B (Hsk. Z9sRAff)
AR 8 AT ABRUEL ] — ko

FIIUF RS, AR R AR L.
FTHUOY iR A, AR R AR L.
ASVFA MR e

4.3 TR

ikt (candidate key): W RAME—he i — Ao e/ NE S

TImE: A ETEAL A s P S

e mvk: A EAE e R .

HHk (supper key): & ITIAREEREM.

ARl RS ITE B

F#t (primary key): B —MrikiE.

ST LR : AR T, BN THN RN NS, AR S HABTTA N 3 A .
S EIRA R E A X, 75 DBMS Wi P iRE

BB Oprie IVAT Y ui| S PN N G el A 0 1 8

A B XOERAR R ML, B E R i, (HARS I RAR S iR, R XN R X

TS (W8 R AL) #ysME.
B BRITERE.
WA SMEFTTERY

4.4 RHRFX

SERPELIAL: 1 ST & B AR

1
2

- RERBA: T RARS LGS T HLE S R JE M4 28 KR RIS -
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3. B T RIZLFR, HAFERE .
4. —fiEat: R(ALA2,A3,A4,...,An),
5. RAEBIRFER: BXAREIHEND, AFEA T 2 LA X e e L+ X R

2.4.5 RHRCEELR

Lo SeiRse et : B> R AEA b, B ndm R R ME 1. AR, AT
2. SUHSEREPERN : SMERIEE A NS, B ade TRPMMEER A EZ —.
3. P SCoE e PERLIN 2 EE X RAREGS . JCA R B 2R IR .

2.5 XREH

L RFRBT: RANLHXATE.
2. REME: PAREGIHz M50 R AR T BT
PARRERA, RN KER.

R,
3. RAWEY: DARTHZRIAOR A K R RAIER SR RIEDR
E|Sog i

4. GRS RFIREE. SO RARTEA k.

2.5.1 femmEaiaty

1.9 RUS={tte Rvte S}

2.%Z: RNS={tite RAte S}

3.2: R—S={tite RAt ¢ S}

4.7 U RRB: Rx S = {t,t|t, € RAt, € S}
KF I AR

2> (select x from stul) union (select x from stu2)
3 insert into stul select x from stu2
#union H #h & % E & union all £ ¥ HE &
5ORAR T BIEEM:
6 select % from stul where number in(select number from stu2)
7 (select x from stul) intersect (select x from stu2)
sOKRAR ET B

) (select x from stul) except (select x from stu2)

2.5.2 LI RIBH

1. #¥: op ={t{t e RAF(t) is Ture}
2. 85¢: [ly = {t[X]lt € R}
3. B Rdxey S = {tt.|t, € RAL, € S AL, [X]0L,[Y]}
(1) SRHER:: HEBARM AR AT
(2) AR AW EREN.
4. fr: R+ S={t.[X]|t, € RAT],(S) C Y.}
5. RAMRBusHES {0, ][V, — x} CHAEME —Ewmika.

2.5.3 P RMRAKRNLEH

L. SN
(1) ZeshEse: BEREPR B NALED KRR ol
(2) FrohiEsE: ERAPRPPAG LR AN T4
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(3) axfhids: BRAPRPPAL. AWK RN IrA 4l
2. 4M3F

e B i B
2 SELECT % from teacher left outer JOIN teaching ON teacher.tID=teaching.tID
s AR

SELECT % from teaching right outer JOIN teacher ON teaching.tID=teacher.tID
5 A S IE
6 SELECT x from book@l FULL JOIN people@l ON book@l.author=people@l.name

2.5.4 JLARFRWEL

PATCA M 7Z &, AR A A5 oo i S L JE k.
1. #%¥%: op(R) = {t|{t € R AND F}

2. #: [1x(R) = {tlX] € R}

3.%: R—S={tlte RAND~(t € S)}

2.5.5 WORARWMWH

iﬁk?ﬁ%%ﬁﬁ {.’Ifl,xg, e 7x’n|¢(x17x27 ey Ty e 7$n+m)}

2.6 KePuticm S ok R M1

L Bl Rl : T I 5 2 o e 4P 2515 75 A R e A O R B P R L 5 R
SRR M IR NS, SR U R B

2. B ¥ R(U) B— BN U R RB, XA Y 2 URT4HE. &3 F RU) BESE—
AR XA 1, 1 PN BRAEERIASTCATE X B ERI SR Y FRBMEEARSE, WY s
T X, itfE X=Y.

3. BB TR 2 2 s e I BRI E A

4. PREUOR 245 56 AR R AYSEAS B 8E 56 R L0 L IR, T2 R TR 5 RS0 B
(CESp U

5. BRSO 1 R 5 BB -

(1) BdsisK

(2) T

(3) AT

(4) MipSH

B L R Bk : X—Y,YCX

SEOLR RO X—Y,YZX

SEAHRBUIRE: X—Y X »Y

Wy EmBRE : X—Y,X'—=Y

10. fEb B : X—=Y,Y—Z

© N

2.6.1 LT RBEEEAA BC R

1. 76X (Normal Form): 5 £ 75 240 2 RO 25 1F
2. INF: X#M R B IrG @A 2 A T 40 B AR R I
2NF: X ## REINF, HAANIEE RIS 4R T R 1985,
S3NF: X Z#BIA RE2NF, HARAEF2 @A % 15 R B T 5
BCNF: X ##X REINF, HAEANHEE LA AR X—Y, #A X .

10



(1) A ) PR aE A S e 5 4 bR AR
(2) Prfr EEMRHE A0S B R B2 58 4 B U .
(3) AFFEAESE 4= bR BT AR 1) S P2
3. ¥/t BCNF k% 2 3NF,2NF,1INF,
eg:
R(X,Y,Z),XY—Z=BCNF
R(X,Y,Z),Y—Z,XZ—Y=3NF
R(X,Y,Z2),Y—=Z,Y—=>X X—-YZ=BCNF
R(X)Y),X—Y,X—Z=BCNF
R(W,X,Y,Z),X—Z,WX—Y=1NF

e & 0 TP

2.6.2  ZAKIBAISEUIEX

L A0 S Taen) XE, Ve Y 2—48dd8, BxHgA XERRSOL, WY Z{EET X, id
fE X——Y.

2. XFEM REINF, HENIERF LS EMKE X——=Y, #f X .

2.6.3 XARMEIALR S N

INF

b TEERAR TR X B A 0 e KR
2NF

b TERRAR TR R B Y £ 1 e EU R
3NF

b THBR TR T B A S R A 32 bR AR

BCNF

b IHERARE L HAR BB 2 (E AR
ANF

3 openGauss i RS

1. openGauss 4 X REVEE, RHAE P/ k554, BRI LA, SRR —E 280 E =,
FHURTEE, SRR T A R .

2. PR openGauss A HC M JREE PE EEA E AN 5. mkRER T A R

3. FRAZEME : openGauss FEALE T openGauss IjR554%, & umdKgl, OM ik,

3.1 QIR 25575

3.1.1 B3k

1. AN = EMhttps://www. huaveicloud. com/, BAHER.

2. W ARSI, sk (WERIEERA M, R adedmt, P E e .
3.1.2 Lotk 55 %% ECS (openEuler ARM #:{f:%%%)

LR A P, R RGEHERE Y RO Y Y TR Y S A BCS 1 . AR
PR IRS 22 ECS WL Bim . st «srBEpmgsL”,

2. [ S SR A F
(1) it H%FiTek

11


https://www.huaweicloud.com/

(2) DX Aedb-Jeniy
(3) CPU 42hy: Gl
(4) Fi#g: e £% 2vCPUs|4GiB
(5) $if%: openEuler 20.03 64bit with ARM(40GB)
HABONRITT, B " TP MERE " .
3. IR 3 B I SKHEAT M B BN E
(1) M%: vpe-default (192.168.0.0/16)
(2) BAEEAR IP: BIAEN K
(3) ML - :F,/Jll‘iﬁ‘%
(4) IR/
4. EEXN’J%LFI*Z&EEEO IEM P40 root, SRIFHIA B & SCETHAIRNE T, HARBOARITT, Bt
"R
5. BB E R, JUH Eﬂﬁ%ﬂ% SRIG AR " RELFIEIF R (BB asimmy ", A
6. BRE=MFSHINR. FREraE, WEIER " sirh " .
WEE, WK
T AL N BRFEHRAIR. RS aEN. AR TP FFAK TP,

3.2 B ERSGEE
3.2.1 ERINSS

14T putty, 7£ “Host Name(or IP address)” —#F2%i AAM IP, FE “Open”,

3.2.2 WHTHESE
1. ¥ /etc/profile SLAHE " export LANG= en_ US.UTF-8 ",

[root@ecs-c9bf ~]# cat >>/etc/profile<<EOF
> export LANG=en_US.UTF-8
> EOF

2. WA a4, (ERCEEUER

1 [root@ecs-c9bf ~]# source /etc/profile

3.2.3 &K python JiiA i3 libaio {3

Z e fE T openGauss H P HAE, openEuler 55 #4855 2 3| Python-3.7.x fiy4, {HZ2ERIA
Python i 4 Python-2.7.x, FrPAFF 244 Python iU,
1. #EA Jusr/bin H%,

I [root@ecs-c9bf ~]# cd /usr/bin

2. #15r python ({4

[root@ecs-c9bf bin]# mv python python.bak

3. 57 Python3 if#%.

[root@ecs-c9bf bin]# 1n -s python3 /usr/bin/python

4. IHF Python iiAs,

[root@ecs-c9bf bin]# python -V

L I

12



Python 3.7.4

5. Python fRAYMMI, JREE LR libaio 40, TFEIATEH,

1 [root@ecs-c9bf ~]# yum install libaiox -y

3.3 &% openGauss ¥t
3.3.1 FEEINR RN
1. PA root H FPESRRFEAE openGauss I FALG, HAIRICIEAARCL R H 3R

I [root@ecs-c9bf bin]# mkdir -p /opt/software/openGauss
2 [root@ecs-c9bf bin]# chmod 755 -R /opt/software

2. PR 24 H %

1 [root@ecs-c9bf bin]# cd /opt/software/openGauss

3. fiH weet FEZA.

[root@ecs-c9bf openGauss]# wget https://opengauss.obs.cn-south-1.myhuaweicloud.com/2.0.0/arm/
openGauss-2.0.0-openEuler-64bit-all.tar.gz

TG BRI
i,
2 2021-06-14 13:57:23 (9.33 MB/s) - 'openGauss-2.0.0-openEuler-64bit-all.tar.gz' saved
[58468915/58468915]

3.3.2 @& XML e ok

G4 openGauss HF ZAIH XML 3. XML UL #E openGauss BIIRGFAEE . LRBEAE .
IP Hbik DA R i 1555 . I T45 01 openGauss WMA[#E . SR ARIEAN [R5 G HECE XV ) XML S0
1. PA root FHF%E%%%&% openGauss W FHLG, VHRBIFFHCL AR H %,

1 [root@ecs-c9bf bin]# cd /opt/software/openGauss

2. @z XML EEESCPE, R e 28

[root@ecs-c9bf openGauss]# vi clusterconfig.xml

3. Bl " i " gEA INSERT B, #SMPAT SCAR.

1 <?xml version="1.0" encoding="UTF-8"?>

<ROOT >

3 <CLUSTER>

4 <PARAM name="clusterName" value="dbCluster" />

N}

5 <PARAM name="nodeNames" value="ecs-c9bf" />

6 <PARAM name="backIpls" value="192.168.0.58"/>

7 <PARAM name="gaussdbAppPath" value="/opt/gaussdb/app" />

8 <PARAM name="gaussdbLogPath" value="/var/log/gaussdb"™ />

9 <PARAM name="gaussdbToolPath" value="/opt/huawei/wisequery" />
10 <PARAM name="corePath" value="/opt/opengauss/corefile"/>

11 <PARAM name="clusterType" value="single-inst"/>
12 </CLUSTER>

13

14 <DEVICELIST>

16 <DEVICE sn="1000001">
17 <PARAM name="name" value="ecs-c9bf"/>

18 <PARAM name="azName" value="AZ1"/>
19 <PARAM name="azPriority" value="1"/>
20 <PARAM name="backIpl" value="192.168.0.58"/>

13



21 <PARAM name="sshIpl" value="192.168.0.58"/>

23 <!--dbnode-->

24 <PARAM name="dataNum" value="1"/>

25 <PARAM name="dataPortBase" value="26000"/>

26 <PARAM name="dataNodel" value="/gaussdb/data/db1"/>
27 </DEVICE>

28 </DEVICELIST>

29 </ROOT>

Horr, Iéiﬁ/\@aﬁgﬁtﬁ@ " ecs-cObf " B " MM ARG ESAFE ", " 192.168.0.58 "

IP Huht ", HAth value (B 7] DAASEETAEERL
4. B " Esc "iBH INSERT 5, SREHIA " wq " 5 F 4B H AR SO

3.3.3 WL RS

'@J/LHTE openGauss FLE XIFG, FEPATELLEHT, N T IEEEREASH/IMYLE
BAE, (RIERG LN, BT ESEn g A gs_preinstall, WER I 4255 H P 3R
1. &k performance.sh 3¢,

[root@ecs-c9bf openGauss]# vi /etc/profile.d/performance.sh

=" A

RiIEFT20355 N openGauss 5

B " i ", gEA INSERT #. H # HFE sysctl -w vin.min_free_kbytes=112640 &> /dev/null jX

TTHZ

I CPUNO="cat /proc/cpuinfo|grep processor|wc -1"
> export GOMP_CPU_AFFINITY=0-$[CPUNO - 1]

. #sysctl -w vm.min_free_kbytes=112640 &> /dev/null
sysctl -w vm.dirty_ratio=60 &> /dev/null
6 sysctl -w kernel.sched_autogroup_enabled=0 &> /dev/null

" Esc ", B} INSERT #5, RJFHA " wq " J5HI%4, RIFHEH
2. PR openssl BUARIER, ATIULRE RTINS A 1ib .

I [root@ecs-c9bf openGauss]# vi /etc/profile

i i, JEA INSERT B, FESCPFAIGTER AT RS, gkt lib .

1 export packagePath=/opt/software/openGauss
2> export LD_LIBRARY_PATH=$packagePath/script/gspylib/clib:$LD_LIBRARY_PATH

R " Ese "iBH INSERT B, fA " owq "R, SRAFSIBH
FLESEIUG , (EBCEAERL

1 [root@ecs-c9bf openGauss]# source /etc/profile

3. TR APTIER HSRT, MR,

[root@ecs-c9bf openGauss]# cd /opt/software/openGauss

it £ openGauss-2.0.0-openEuler-64bit-all.tar.gz 1.

[root@ecs-c9bf openGauss]# tar -zxvf openGauss-2.0.0-openEuler-64bit-all.tar.gz
it £ openGauss-2.0.0-openEuler-64bit-om.tar.gz £,

1 [root@ecs-c9bf openGauss]# tar -zxvf openGauss-2.0.0-openEuler-64bit-om.tar.gz

R, PUT Is o ER WAL :

I [root@ecs-c9bf openGauss]# 1s

clusterconfig.xml openGauss-Package-bak_392c0438.tar.gz
3 1lib script
1 openGauss-2.0.0-openEuler-64bit-all.tar.gz simplelInstall

14



openGauss-2.0.0-openEuler-64bit-om.sha256 upgrade_sql.sha256
6 openGauss-2.0.0-openEuler-64bit-om.tar.gz upgrade_sql.tar.gz
7 openGauss-2.0.0-openEuler-64bit.sha256 version.cfg
s openGauss-2.0.0-openEuler-64bit.tar.bz2

GRAURIE )G, 2FF/opt/software/openGauss #45 T H a4 i script - H %, F HFE script Har M
% gs preinstall 24 OM T EH 4,
4. ffif] gs_preinstall $E& P43, U] gs_ preinstall fy 4 FiE H %,

1 [root@ecs-c9bf openGauss]# cd /opt/software/openGauss/script/

5. AT Is A EFE script FINZ

1 [root@ecs-c9bf openGauss]# cd /opt/software/openGauss/script/
2  [root@ecs-c9bf script]# 1s

3 gs_backup gs_checkperf gs_om gspylib gs_uninstall __init__.py
1 gs_check gs_collector gs_postuninstall gs_ssh gs_upgradectl killall
5 gs_checkos gs_install gs_preinstall gs_sshexkey impl local

6. R IHAIT, HAENITHLAR P S AIH openGauss omm fIPULf,

[root@ecs-c9bf script]# python gs_preinstall -U omm -G dbgrp -X /opt/software/openGauss/
clusterconfig.xml

AT, PRI R R R AR EAS, HE yes.
o 2 AIEERE RS omm P, FEXT omm QIZ trust FAF, HEEREEEHG, %N Admin@123
(R P A o OB ) o
I Are you sure you want to create the user[omm] and create trust for it (yes/no)? yes
2 Please enter password for cluster user.
Password: JAbHI ARTGET, B BRI
i Please enter password for cluster user again.

5 Password: AN ABIGHE, BEgE ARG EMIR.
6 Successfully created [omm] user on all nodes.

WG 2R

1 P
2 Setting finish flag.

Successfully set finish flag.
+  Preinstallation succeeded.

3.3.4 PUrLI

L ABESCFRUR -

1 [root@ecs-c9bf script]# chmod -R 755 /opt/software/openGauss/script

2. B5%#) openGauss [FEML, FUJHE] omm .

I [root@ecs-c9bf script]# su - omm

3. fliff] gs_install %% openGauss. $HATPA T A

[omm@ecs-c9bf ~]$gs_install -X /opt/software/openGauss/clusterconfig.xml --gsinit-parameter="--
encoding=UTF8" --dn-guc="max_process_memory=4GB" --dn-guc="shared_buffers=256MB" --dn-
guc="bulk_write_ring_size=256MB" --dn-guc="cstore_buffers=16MB"

TEPATIAE S, M SERIESE R AL AL 5 omm PR, SIS EA —ERRARE, NRIE
PR AR R, e AR B R .

I encrypt cipher and rand files for database.

> Please enter password for database: kb A, FEAE I RNSA(FA 2.
Please repeat for database: IAbK ARSI, Bife L ARSHITATRIM .

. begin to create CA cert files
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WG RN

2 Successfully deleted instances from all nodes.
Checking node configuration on all nodes.
1 Initializing instances on all nodes.
5 Updating instance configuration on all nodes.
6 Check consistence of memCheck and coresCheck on database nodes.
7 Configuring pg_hba on all nodes.
¢ Configuration is completed.
Successfully started cluster.
10 Successfully installed application.
11 end deploy.

3.4 ffilll openGauss E#i)%
3.4.1 PlEMEHIENEE
L FEEE 9 sk 525 b, U1 ®E omm #BAERGH P

[root@ecs-c9bf script]# su - omm

2. BRI 2R AD.

I [omm@ecs-9a68 ~]$ gs_om -t status

cluster_state : Normal
redistributing : No

3. JABhEE AR SS -

[omm@ecs-c9bf ~]$% gs_om -t start
2 Starting cluster.

Successfully started.

4. R

1 [omm@ecs-c9bf ~]$ gsql -d postgres -p 26000 -r

G R

gsql ((openGauss 2.0.0 build 290d125f) compiled at 2021-03-31 ©2:59:43 commit 2143 last mr 131
2> Non-SSL connection (SSL connection is recommended when requiring high-security)
Type "help" for help.

postgres=#

5. (i) B omm Ml % .

postgres=# alter role omm identified by '¥#H' replace 'Jf%HD";

G BRI

ALTER ROLE

6. BIHAR A

postgres=# CREATE USER wang WITH PASSWORD "A13561973155a";

W BRI T — P4 wang, #RS A13561973155a FYH
G R

CREATE ROLE

16



7. B .

1 postgres=# CREATE DATABASE stu OWNER wang;

G R

1 CREATE DATABASE

8. 1B postgres FiEE .

postgres=# \q

9. {5 I ) R

[omm@ecs-c9bf ~]$ gsql -d stu -p 26000 -U wang -W A13561973155a -r

G BRI

I gsql ((openGauss 2.0.0 build 290d125f) compiled at 2021-03-31 ©2:59:43 commit 2143 last mr 131
2 Non-SSL connection (SSL connection is recommended when requiring high-security)
Type "help" for help.

stu=>

10. GE 45 wang ) SCHEMA , HiXE wang “H24H(Y schema,

I stu=> CREATE SCHEMA wang AUTHORIZATION wang;

eI} =Ry (1
1 CREATE SCHEMA
1. RFERA R BRI wang.
1 stu=> SET search_path TO wang;

G BRI

SET

3.4.2  RfEBENE
1. Bz student .

I stu=> CREATE TABLE student(
2 number char(10) PRIMARY KEY,
name varchar(20),
1 gender varchar(10),
age int);

2. fHAKE

1 INSERT INTO student values('2226704561','5k ="',"JH"',"'18");
> INSERT INTO student values('2229153228','Zpy', ' 4 ', '18");

3. AEE.

SELECT % FROM student;

BRI

17



ﬁomm@E(s—SHB:m — O X

(number char(10) PRIMZ

will cre

3.5 Al fifE
L KPR R 55 -

[omm@ecs-c9bf ~]$% gs_om - t stop

2. IBHIESK.

[omm@ecs-c9bf ~]$ exit

3. KHle

[omm@ecs-c9bf ~]$ shutdown -h

4. openGauss H1H] gsql Ayd>

postgres=#

\? #%/ngsqlfy %

\1 #%1 H Jir A 4 e

\c <database_name> #1J] i 5 I %%

\d <table_name> # i /x5 45 1)

\di #%1] i} & 5]
Mz

\dn #5124 w5 B 9 T A AL (schema)
\dt #5124 1 B 2R 0 BT A B %
\du #5142 §i BCHE E R T A B R A e

\x #U]4 P ) R

\i <file_name> #M $ & ) 3C {4 H A 47SQL AN 4 .
\o <file_name> #¥f 2 if] 25 5t 5] 45 & 09 S
\q #i8 1gsql T H

4 SQL &+

4.1 SQL ifiFE e ke ad,

% DBMS 2%f SQL ity s, HimAERA DBMS H1iy SQL A5E4 2 nifE SQL.

1. Dige:

(1) %dhie L DDL

(2) FdEiEg\ DML
(3) ¥ DQL
(4) Ftd=d DCL
2. B

(1) R4k

(2) Y\IE%EI’J%AjﬂT%%f’EXT% LR AR .

(3) #eflteH . A, FTHAERE D

18



3. A FN

(1) DA 4 an, JEIRE EX G — s 2 57, DAULEHSE Z 8 Eg Ty .
(2) ARG ING, —RXEEFRE.

(3) RHEFARES I .

(4) BRI H A TFRREER.

(5) FrrHERFHERE]S, ST 1%,

4.2 Bdwae X
4.2.1 Bl tngt . & mpk
L. Bl

I CREATE DATABASE <database_name>
2 [IF NOT EXISTS tmpl# ¥ b 25 61 4t i 503 2 2 65 & & A 1
[[OWNER[=]owner_name]]#4% Hi i1 itk 44
i [TEMPLATE[=]template ]# fig
[ENCODING[=]encoding]# % i)
6 [LC_COLLATE[=]1c_collate]]#==£F & Lt % Al 4 )7 1 0 U
7 [LC_CTYPE[=]lc_ctype]l#F /LR AL BN, I F/HF4 . KNG . 41 4%
s [TABLESPACE[=]tablespace_name]]# % 4 {7 fi 45 14
9 [CONNECTION LIMIT[=]connlimit]#—/>%ffi /42 11 )7 AT DA ) ik 47 JF 19 2% e £ &
10 [IS_TEMPLATE[=]istemplate]];#4& /;m — 4> Kl dha P2 /2 15 2 B M £l o 2

2. B

ALTER DATABASE <database_name> RENAME TO new_name;# & fiy 44 £ 5 )4
> ALTER DATABASE <database_name> OWNER TO {new_owner |CURRENT_USER|SESSION_USER?Y};#1& ik 45 7 b1

3. M

DROP DATABASE <database_name>[,<database_name>][,...];

4. HEHEL:
(1) AR A ReaE. B, MRS .
(2) Tﬁaiﬁ@éﬁﬂ@ﬂﬂﬁﬁ?ﬁ%ﬁ?
(3) NHEMMBR IEFE R ) AR 1
(4) ANEEM R ERIN 2 BE 0 =A% %« postgres. template0. templatel,

4.2.2 BRIk
L g%

I CREATE TABLE [IF NOT EXISTS tmp] <table_name>
2 (<column_name> <data_type> [<column_constraint>],#% i Ui iz 41 2
5 [table_constraint],#3 2y i
i [LIKE source_table],#JF =
[---1)s

2. Bfeal:

1) #Z#%4: bool, boolean

) F4F: char(n) (GERKFHF) , varchar(n) (ERKF4F) , TEXT (ARKIA)

) B SMALLINT, int, SERIAL, smallserial, serial, bigserial

4) 58 float(n) (n AAFEE) | real (8 FFATSEEL) , numeric(p,s) (FEHIEL, It p £, /s fi7)
) Fii]: DATE, TIME, TIMESTAMP

6) JSON: JSON, JSONB

7) UUID: W (2%

8) ZS[a)%dE: box, line, lseg, polygon, inet, macaddr

~ o~ Y~~~ o~~~
ot w N
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3. AR

NOT NULL |NULL# %5 /%5
5 CHECK expression#fi K 4
DEFAULT default_expr#45 & 20\ {1
i UNIQUE index_parameter#/ft
5 SERIAL# [ 14 ¥ 41
6 CONSTRAINT constraint_name# % i fiy %
7 PRIMARY KEY index_parameter# |- 4
& PRIMARY KEY (index_parameterl,index_parameter2)#it & | i
o9 FOREIGN KEY index_parameter REFERENCES main_table# 4| i

HIHEFE] . current_date, current_ time, current_ timestamp, now()
5. B

ALTER TABLE <table_name>
> {ADD COLUMN <column_name><data_type>[<column_constraint>]|#s il

DROP COLUMN <column_name > |#/f] [} 4|
. ADD CONSTRAINT <constraint_name> <constraint_type> (<column_name>) |#75 fill £ i
5 DROP CONSTRAINT <constraint_name> <constraint_type> (<column_name>) |#Jlj [z 2 o
6 <table_name> RENAME TO <new_table_name>|# T fiy %4 %
7 RENAME <column_name> TO <new_column_name>};# i iy 44 4|

6. MR

DROP TABLE <table_name>;

4.3 B
L. 48 AL

1 INSERT INTO <table_name> VALUES (<index_parameters>);

2. B

I UPDATE <table_name> SET <columnl>=<expressionl> [,<column2>=<expression2>,
> [WHERE <condition>];

3. MEREE

DELETE FROM <table_name>[WHERE <condition>];
> TRUNCATE <table_name>;#JiH [ 75 Jir & 4 4

4.4 Bhidin

| SELECT [ALL|DISTINCT] <aim expression>
>  FROM<table_name>

[WHERE <conditionl>]

[GROUP BY <column_namel>][,...] [HAVING <condition2>]]
5 [ORDER BY <column_name2>[ASC|DESC]]

4.4.1 PR
L AR

I SELECT x FROM student;##y i 5 if]
2 SELECT number FROM student;##% 2 #r if
SELECT DISTINCT sclass FROM student;#J: f5i & & Jiji
t  SELECT number, name FROM student
5 ORDER BY name ASC;#%i 4 4%
6 SELECT name FROM student
7 WHERE age between 19 and 20;# % {4 #r if]
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2. EHAF:
L)+ -5, /%
2) >, < > <=, <o = 1= I s
3) AND, OR, NOT

5) BETWEEN a AND b, NOT BETWEEN a AND b
6) LIKE, NOT LIKE

3. select FiA:

(
(
(4) IN, NOT IN
(
(

dbzhao=> select numb,name from stu;

numb 1 name

1

select
select
select
select

2+3;
concat(numb,name) from stu;

concat(rtrim(numb),rtrim(name),100) from stu;#concat % % 74

tabc || 123" # | | i o 1 o

dbzhao=> select concat (numb,name) from stu;
concat

1001
1002
1001
1002
1003
1004
1005

(7 rows)

4.4.2

zhang
E=t1
zhang
=B
=8
KME
z=

1001
1002
1001
1002
1003
1004
1005
(7 rows)

dbzhao=> SELECT 2+3;
2column?

(1 row)

ey dl i
L RAHBIEN : e NttT

SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

SELECT age, count(x) as count_age from student GROUP BY age;#%F ifi 4% 4F % A\ %L
SELECT setval('student_id_seq', 10);#

2. kAT

SELECT count(x) as 34 A% from student WHERE gender='%}";

1
2

S

SELECT

FROM student WHERE sclass='Hi"{71";

3. i)

SELECT
SELECT
SELECT
HAVING

avg(age) as avg_age from

max(age) as max_age from

min(age) as min_age from

sum(age) as sum_age from

zhang
=t
zhang
X
=8
FEAE
z=

dbzhao=> select concat (rtrim(numb),
concat

1001zhang100
1002E#100
1001zhang100
1002E#E100
100328EA100
10045kf&F100
100552100

(7 rows)

student ; ## if] - 1 4F %
student; #75 if] & K 4F i
student; #7F if £z /N 4F %
student; #25 if 4F % &L A

concat(name, age) as name_age from student;# 7 iff 4 F #l 4F # (1 4 &

class,avg(extract(year from age(birth_date))) as avg_age
from students GROUP BY class;#ffi fl H ] p& %0 45 ih) 4F %
SELECT count(x) as count_n from student;# 7 ifi it 5 4%

avg(age) as °“F¥J4E B

WCE 51 (M 10 TT B i3

sclass,count(x) from student GROUP BY sclass;#7r if] % Hf A %L
sclass,avg(age) from student GROUP BY sclass;#%r if] & Jf °F- & 4F #%
sclass,count(x) as pnumber FROM student GROUP BY sclass
count (x)>10;# 7 i) A % K T 101 FE ¢ A %k

4. BRERA KB, select JEHIF A BZAE group by HHiE.

4.4.3 EEAW
1. {fifl§ WHERE T-/f)i#$ .

SELECT a.sno,sname,cname,grade FROM student a,

sc b, course c

where a.sno=b.sno and b.cno=c.cno;#7%r if] ¥t i (1) A 125 . ik 4 .
SELECT distinct sclass FROM student a,
where a.sno=b.sno;## if] & ¥R 19 A 11 B 2%

SELECT a.sno,sname,cname,grade FROM student a,

sc b

sc b, course c

PR 4 A AL

dbzhao=> SELECT 'abc'|]'123';
2column?

abel23

(1 xow)

where a.sno=b.sno and b.cno=c.cno and sclass="'H 41" ;#7r if] L 20419 19 A 19 i 72 2% il (5 &
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2. WiHEH

1 select distinct sclass FROM student a

> INNER JOIN sc b ON a.sno=b.sno;#% ifi ¥ M 1) A 11 BE 2%

3 select a.sno, sname, cname, b.grade FROM student a

+ INNER JOIN sc b ON a.sno=b.sno

5 INNER JOIN course ON b.cno=course.cno

6 WHERE sclass ='Hi“{41" ;#7%if] L “T41HE M AN i R AR % i (5 B

3. Shitdk

I SELECT stu.number, cno, score

2 FROM stu LEFT OUTER JOIN sc on stu.number=sc.number
WHERE score is NULL;#7c 4 7% £ 4 i) 1% A 1 IR 1Y 2 42 17 R

+  SELECT b.cno,b.cname

5 FROM sc a RIGHT OUTER JOIN course b ON a.cno=b.cno

6 WHERE a.cno IS NULL;#77 5h i 5 # ) 0 45 9 ik i i VR 7

7 SELECT x%
% FROM t1 FULL OUTER JOIN t2 ON tl.number=t2.number;# ifij A~ XF 1 i) 45 45
9 SELECT %

10 FROM t1 RIGHT OUTER JOIN t2 on til.number=t2.number
11 UNION SELECT x
12 FROM tl1 LEFT OUTER JOIN t2 on tl.number=t2.number;#7 ifij A~ GF 1 i 25 4

openGauss A e sMERE, (B #HH (UNION), z¢ (INTERSECT). 2 (EXCEPT) iz%.,
4. HiER

| SELECT a.cname, b.cname AS g
2 FROM course a INNER JOIN course b ON a.cpno=b.cno;#r ifi 4 fi i) Jc & i

4.4.4 THi
LAy IN BB T4

I SELECT sno, sname, sclass FROM student
2> WHERE sno in (SELECT sno FROM sc
WHERE cno in (SELECT cno FROM course
i WHERE credit=2));##% ik & 7224 4 BRFE 1Y 2 4 17 A
5 SELECT sclass, sno, sname FROM student
6 WHERE sno in (SELECT sno FROM sc WHERE cno in (SELECT cno FROM course
7 WHERE cname =''RZZILiF"));# &AM LB TIREL N “R¥EEF WFELEMER

2. WA ANY 5 ALL {530 7251

I SELECT sno,sname,sclass,age FROM student

WHERE age<ALL(SELECT age FROM student

WHERE school="Hi {54 BiE ') 5 # £ ifi) o AL 5 2% Be 11 T A7 2% A6 4F 88 3/ i A

1 SELECT sno,sname,sclass,age FROM student

5 WHERE age<ANY(SELECT age from student

6 WHERE school="Hif5% i’ ) AND school !='Hi {5 [ ;4 A if] 4F % 5 /N T AL A5 5% Bg 5 A 5% A 1 oAl 2 B 2% 2R

4.4.5 LR
L g REA R B AR

INSERT INTO <table_name> [columnl,...] <SELECT sentences>;

2. FEIMEEARAEA B FrE T

I SELECT % INTO <new_table_name>
>  FROM <table_name>;

3. FAEMEER I

I <SELECT sentencesl> UNION <SELECT sentences2>;

4. 3 INTERSECT, 2 EXCEPT
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4.5 SQL i FmBLkd

4

NS ot W=

P2 R A7 e R P T A 2000 T S SCRY R IR

WP BT R 2 R AR A P P S

- B e RAF OO R E SC, s e S AL R e b BERARAE, ML AT Rt g
- MRS BRI .

P 3L . 2 ARR & R R AR, AN ARV BT

CASIS LIS (SRIIVN: N i Wt - =S

B

CREATE [OR RAPLACE][TEMP|TEMPORARY][RECUSIVE] VIEW <view_name> [(column_name[1,...n])]
5> AS <select sentence> [WITH [CASCADED|LOCAL] CHECK OPTION]

(1) TEmnDMEEE 2, Ak DISTINCT.

(2) OR REPLACE: WRMESFAE, MR .

(3) TEMP|TEMPORARY : GIEHGHFLE . A adnig. ROfralsimh.

(4) RECURSIVE: Gl@sHEHME, nJPASI AR H & .

(5) WITH CHECK OPTION 7= 1E X L I HEA T SE I 485 A SO Bk bof 30 2 A 30 P i 205 25 F (open-
Gauss PAHH) .

I CREATE VIEW eie AS

o> SELECT % FROM student WHERE school=" " {5 2% B¢ "# i 57 4 i) W {5 27 e =7 48 11 0 1A

3 SELECT sno,sname FROM eie WHERE province="k Jij "# 4 fi] i {5 2% B¢ 1 P 70 48 2% A48 10 2% 5 Fl Ik 44
i SELECT sno,sname FROM eie, sc

;  WHERE eie.sno=sc.sno AND grade<6@ # 7 if] I {5 2% [ 114 A S 4% 2% A2 1 2 5 il itk 44

6 SELECT sclass,avg(sc.grade) FROM eie,sc

7 WHERE eie.sno=sc.sno GROUP BY eie.sclass##r if il {5 % i (4 %% 91 °F ¥ i 4%

- B

ALERT VIEW [IF EXISTS] <view_name> RENAME TO <new_view_name>;# & fijy %

- TR AL

1 DROP VIEW <view_name>;

6 SQL i w51

L REEMER RS ER R — MRIRR A . RIS, 28 mR h BRifaet

RGBTk SELECT #ifjf1 WHERE 41, [H'E &2 H UPDATE f1 INSERT /4] AYEL
P A

RGOS, REUARRFE SRR . ST EGEERER . R T S
ECIE

(1) /DI,

(2) AR AR SR Bl AR
(3) & KER NULL {951,

(4) PEEIERS.

4. ZG| A EMER , (HA SR
5. Qa5

I CRREAT [UNIQUE] INDEX [IF NOT EXISTS] <index_name> ON
2 <table_name>(<column_namel>[ASC|DESC], [<column_name2>,...]);

RSl e HET R LA RS .

CREATE INDEX salary_index ON company(salary);
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7. HAEs BETRNZY EAENRG

CREATE INDEX stu_index ON student(name ASC,tel DESC);

1

o

8. ME—#yl: AAVHEMEZEEARERT,

1

CREATE UNIQUE INDEX stu_index ON student(id);

9. iyl RERM TR EMHEIRS], THRE—DHREEE L.

2

10. RaRE S| BAECIEXI G, BRI IR % A sh Bl RS
openGauss 2 H 2l o4& T — M ME— 2 el AR BT — A E—=K5

CREATE INDEX access_log_client_ip_ix ON access_log (client_ip)
WHERE NOT (client_ip > inet

'192.168.100.0"' AND

client_ip < inet '192.168.100.255");

o

o

11 FEEARF S AR —F S Z 5T R R B — D R B b Rk R 5141

>

CREATE INDEX testl lower_coll idx ON testl(lower(coll));#lower {ii K /N5 A ff ik
CREATE INDEX people_names ON people((first_name||' '||last_name));#if #% F £ &

12, HAb#RAE
MySQL. MariaDB &} Oracle:

1

4

show tables;# ik /5 il 4 %

show create table <table_name>;# i /i @] 7 3 1) SQL i 41
show create view <view_name>;# ki /i £l 2 41 & (1Y SQL 5 /)
describe <table_name>;# i /5 % 45 1y

PostgreSQL:

2

\q# iR H %5 e

\c <database_name >#1J] i £ 4l )4
\1# 5 7R BT A %

\d# g R B B 3

\d <table_name># ' /i~ 3¢ 45 # fil & 5]
\di# kR iF A &R 5l

\dn# il /R schema

4.7 openGauss SZH
1. JB3h DBserver 4843 teaching,

1

log in: root

[root@ecs-c9bf ~]$ su - omm

[omm@ecs-c9bf ~]$ gs_om -t start#) 5 ] 4%

[omm@ecs-c9bf ~]1$ gsql -d postgres -p 26000 -U omm -r#i/f A %745 4ipostgres
postgres=# CREATE DATABASE teaching IF NOT EXISTS tmp OWNER omm; §I] & %% §i& ¢ teaching

2. AR =AM, LR S A student, course Fll sc =ANFRAVEE .

H 4 UEH BdERnd 2R
sclass  FHEZL  FAFH, 20

sno 5 FRFH, 20
sname £ PR, 40 B
gender  PERI  FAFER, 10 BEL
school  2#£BE  F4AFE, 40
birthday 4 H date

age AR int

province FFH AR, 40

2 1: student
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54 BLRA Bl 2y

cno WS TR, 200 F
cname  PRFEF  FAFHE, 40
credit 20y float

cpno  EBRE  FAFER, 20

2% 2: course

% B BRI 2R

sno  fEE FELFER, 20 BRA R, AP, 51 student 3 sno
cno  IRFES FEAFER, 20 BRG S, AME, 51 course # cno

grade %% A

2 3: sc

postgres=# \q
[omm@ecs -c9bf ~]$ gsql -d teaching -p 26000 -U omm -r#if A teaching%i 45 )%

teaching=# CREATE TABLE student (

sclass varchar(20), sno varchar(20) primary key,

sname varchar(40) NOT NULL,

gender varchar(10), CHECK (gender = '} ' OR gender = 'Z'),
school varchar(40),

birthday date,

age int,

province varchar(40));
teaching=# CREATE TABLE course (
cno varchar(20) primary key,

cname varchar(490),
credit float,
cpno varchar(20));

teaching=# INSERT INTO student

values ('H#ki41', '2014100001', 'wang', 'HB', '#E', '1999-01-01',

teaching=# INSERT INTO course values

('cse1',

"R R HLEEAE L3, NULL);

teaching=#\q

[omm@ecs -c9bf ~]$ mkdir mydata #4)] Zmydata X {1 k&
[omm@ecs -c9bf ~]$ cd mydata #§] JFmydata X {f k&

[omm@ecs -c9bf -mydatal$ gs_dump -f student.txt -t student teaching -p 26000 -U omm

#£ i student ¥ il 4~ 3¢ {4 student . txt
[omm@ecs -c9bf -mydatal$ vi student.txt
[omm@ecs -c9bf -mydata]$ gs_dump -f course.txt -t course teaching -p 26000 -U omm
#4 i course i Bl 4~ 3 {4 course. txt
[omm@ecs -c9bf -mydatal$ vi course.txt

[omm@ecs -c9bf -mydatal$ gsql -d teaching -p 26000 -U omm -r
teaching=# DROP TABLE student #/fi| & & student %

teaching=# DROP TABLE course #H % Jii course %

teaching=# \q

[omm@ecs -c9bf ~]$ cd mydata

[omm@ecs -c9bf -mydata]$ gsql -p 26000 -f student.txt -d teaching
# fTstudent . txt il A 3¢ {4, 4 fistudent 3

[omm@ecs -c9bf -mydatal$ gsql -p 26000 -f course.txt -d teaching
#i F7course. txt il A SC 4, A i course 3

[omm@ecs -c9bf -mydatal$ gsql -d teaching -p 26000 -U omm -r
teaching=# CREATE TABLE sc (
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14 sno varchar(20),

15 cno varchar(20),

16 grade int,

17 primary key(sno, cno),

iz foreign key (sno) references student(sno),

1o foreign key (cno) references course(cno));

51 teaching=# INSERT INTO sc values(2130500002,

52 teaching=# \q

CSe4, 81);

54 [omm@ecs -c9bf -mydatal]$ gs_dump -f sc.txt -t sc teaching -p 26000 -U omm

#2E s A S sc. txt

56 [omm@ecs -c9bf -mydatal]$ vi sc.txt
57 [omm@ecs -c9bf -mydatal]$ gsql -d teaching -p 26000 -U omm -r

58 teaching=# DROP TABLE sc; # 1]

50 teaching=# \q

B R sck

60 [omm@ecs -c9bf -mydatal]$ gsql -p 26000 -f sc.txt -d teaching

3. il
(1) #er A A A E .

I select x from student where

(2) AR REAEEE.

I select x from student where

(3) HAF WA TERIE A EfH

I select x from student where

(4) # A H A AR AR

I select x from student where

(5) HPERAWEEFL.

I select x from student where
> select x from student where
select x from student where

sno= '2014100001";

age between 19 and 20;

age>20 and gender= ' ';

birthday>'1998-01-01"

sname like
sname like
sname like

(6) FAEFREIIHIL A2 AE .

1 select x from student where province in ('dbxi', ' EWE', "JTAK');

(7) B R 2SS L e

"%

"%

%

'9K_';

AL

I select x from student where province is null;

2 insert into student

values ('#if2201', '2223711803°',

T,

"W, W BB, '2004-09-05', 18, null);

I select x from student where province is null;

(8) 2 ogiil . ik, FIWS, M TBO

I select sno, max(grade) as max_grade, min(grade) as min_grade, avg(grade) as avg_grade

>  from sc group by sno;

(9) RS R . &G FESE,

7 B4 -

I select cno, max(grade) as max_grade, min(grade) as min_grade, avg(grade) as avg_grade

2 from sc group by cno;

(10) A2 IR (R R BT S54RI ) -

I select sclass, avg(extract(year from age(birthday))) as avg_age from student group by

sclass;

(11) iR A A WRLEBELR .
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I select distinct sclass

from student a inner join sc b on a.sno=b.sno;

(12) BB gkl i iRAE.
I select a.cno, a.cname from course a left outer join sc b on a.cno=b.cno

2> where b.cno is null;

(13) AR Jole AR

select b.cno, b.cname from course a inner join course b on a.cpno=b.cno;

(14) #ifjpefs CS02 SIRFEM2-A: 4 B

I select a.sname from student a inner join sc b on a.sno=b.sno where cno='CS@2';

(15) Al “xU” —ADIER)2EE A .
I select a.sname from student a inner join student b on a.sclass=b.sclass
> where b.sname= 'X|Jfi' and a.sname != "X|fi";

(16) AL T 2 FriRfem A G R .

select a.sno, a.sname, a.sclass, a.gender, a.age
from student a inner join sc b on a.sno=b.sno inner join course c on b.cno=c.cno
where c.credit=2;

(17) LT 2 1A EIRERAS ARG 225 4

I select sclass, sno, sname from student where sno in

2 (select sno from sc group by sno having count(x)>2);

(18) A ILAURIER ST (Rdig. AR, s, HilA%0).

select a.sclass, b.cname, avg(c.grade) as avg_grade, count(x) as sn
from student a inner join sc c on a.sno=c.sno inner join course b on b.cno=c.cno
group by a.sclass, b.cname;

(19) EWSEREAIIN-FIMSt. Hl L (Bnied . 3. Hil AR, Fst).

I select b.cname, a.sclass, count(x) as sn, avg(c.grade) as avg_grade
> from student a inner join sc c on a.sno=c.sno inner join course b on b.cno=c.cno
where b.cname="%{f}z J& KL ik 2 iV Jf] ' group by a.sclass, b.cname;

(20) AIfHPREEY MSTE 80 LA BB, P miBi il N gL (oniRiEs . BEg. Hil gL, P
EIST) o
select b.cname, a.sclass, count(x) as sn, avg(c.grade) as avg_grade

from student a inner join sc c on a.sno=c.sno inner join course b on b.cno=c.cno
where b.cname="%{ #ii |4 5 fil 2 [V Jil ' group by a.sclass, b.cname having avg(c.grade)>80;

5 Bl etk

5.1 Bk e e PR

L Blwpeoe bk R BuRmEst: (Bl maik) . ARkt (B2 5w TP U ARG A
e (Rl ) — 2 B AR ) ) o

Bl pede b AR LAz, DABT LA GRG0 B i ) Rttt . S el iR
SEREPELYALTAE: PEFRAER A e 2 BTl AR . B — - AR
SEREPERLIN - HIchia A b e b A R A

SEREVERL AL AR T2 A T L 2

T AR e o B R A SRR o AT A A

(1) Bt BUE R To R .

ISEAE AR e
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(2) Bl SR 18] ¢ A2 A -

7. B SEREER LR L :

10. 58

11. 58

(1) BRI FEBRGENES.
(2) ARHERA: BR AT S BUENEE .
(3) SEARSEEM:: EHEEME—.
(4) SIHZEEM:: s TER OSSN B —13R.
(5) AR 3 2R BRSSP IR BR B o A E 2 45 D IGRHE B A RE VS I T T IRAR
(6) MigFERN ANk e A PR A R A T ERAR .
(7) HoE—2ch
SERCPE A A
(1) BI2sk s FIRERAEE . BUETER . K EERHEF .
(2) JCHAH: TCHPRANFEIAH .
(3) XRAR: ATHAZE. KREH AR KRZ AR AR.
SERETE AL -
1)%%%%zﬁﬁ%ﬁi%§%%%@%%kﬁ
2) K& yiae: R B P A R SR AR R i e R 2 R AR
@)ﬁ%ﬁ&:xﬁﬁﬁ%%ﬁﬁ%%%mro
SERCPERL A 2 B
(1) fil & 454 A2 B i RN A AR 2
(2) AR R AR B
()m%ﬁﬁm%ﬁ,mﬁﬁﬁﬁﬂo
R R 532 -
(1) & *ﬁiﬂw PREES) 5 AR
(2) SEfRSEEEVERIN: Bl £ A BB .
()ﬁ% PR TR B AT 56 RS F ) AN AN B R 3R

o~ o~

5.2 DBMS iy e etk

SERRMEA AR AR AU SO HLALRGR 2>, DBMS FE M i A SCE B b7 se BT AG A

2%&%%*Mﬁﬁﬁﬁ%i%gﬁ,ﬁ%%ﬁ;ﬁﬁﬁﬁﬁﬁﬁ,T%%Wm% THAREAE.
3. SR SERE SR

CREATE TABLE <table_name>(<column_namel> <data_type> PRYMARY KEY,...);#%l 2 i X =
CREATE TABLE <table_name>(<column_namel> <data_type> ,..., PRYMARY KEY(<column_namel>,...));
3 HRGE L E
ALTER TABLE <table_name>
;  ADD CONSTRAINT <constraint_name> primary key (<column_name>);#¥f il 4= 4 24 i
6 ALTER TABLE <table_name>
7 ADD CONSTRAINT <constraint_name> UNIQUE (<column_name>);#¥s Iil ME—{H 2 oo

S sE

CREATE TABLE <table_name>
(<column_name> <data_type>[FOREIGN KEY] REFERENCES <main_table_name>
5 [ON DELETE {RESTRICT|CASCADE|SET NULL|NO ACTION|SET DEFAULT}]
i\ [ON UPDATE {RESTRICT|CASCADE|SET NULL|NO ACTION|SET DEFAULT}]);
s HAE E 24 M B B R AR R R I AT S I A el A B A SR R aC %
6 ALTER TABLE <table_name>
7 ADD CONSTRAINT <constraint_name>
[FOREIGN KEY](<column_name>,...) REFERENCES <main_table_name>(<column_name>,...)
9 [ON DELETE {RESTRICT|CASCADE|SET NULL|NO ACTION|SET DEFAULT}]
10 [ON UPDATE {RESTRICT|CASCADE|SET NULL|NO ACTION|SET DEFAULT}]);
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oz ) Sk
5. M E L Ge B

CREATE TABLE <table_name>

2 (<column_namel> <data_typel> NOT NULL,
<column_name2> <data_type2> UNIQUE,
<column_name3> <data_type3> CHECK(<condition>);#J& I [ 1) 2 o 25 1 & X
CREATE TABLE <table_name>

6 (<column_name> <data_type>,...,CHECK(gender="'7 "' OR name NOT LIKE 'Z-%');

T #ILH B AR KR E X

eg:

CREATE TABLE score(sno char(10) primary key,

cl int CHECK(c1>@), c2 int CHECK(c2>0), c3 int CHECK(c3>0),
CONSTRAINT 3 pk_c3 CHECK(c3=cl+c2));

6. fEUsEREIELYH

ALTER TABLE <table_name> DROP CONSTRAINT <constraint_name>;
ALTER TABLE <table_name> ADD CONSTRAINT <constraint_name> CHECK(<condition>);

5.3 flkds

L fph a8 b TRe e B En B A BURE T
2. B KA TN Tl A g BT AR R 2 _E B IR ER, MR R ERE S B AT
3. MR . KRR
(1) Ff: MEm e ErgiyE, waEA L RSB k.
(2) ZhfE: —RINAGER].
(3) #&M: BMEPATHY A
4. FHE A KT, .
5. FiH AR & XAERAFEEBIRE L, 7R dE T P2 4 Rl W, ISR DDL S,
6. LTIk 7 A2 79 et ) M 5522 R RN RS S B R HL R
7. feh AN eRE SRl A A TR — BT
(1) FERE Ui 2% 2 B o
(2) Rirs¥k, REZFAEN TRIGGER.
(3) —AMil 7R R AT PARIFE Z Al &g
(4) tg_op B MFFRIIAE &, TR REINTS. Fonlidm i 4 aid /e, REPAUMMEZ —:
INSERT. UPDATE. DELETE. TRUNCATE (3% &8 kE).
8. I fih A A% PR AL

CREATE OR REPLACE FUNCTION <function_name>()
RETURNS TRIGGRE
LANGUAGE PLPGSQL
AS $3%
BEGIN
6 <SQL sentence>;
RETURN NEW[OLD];
END;
$$;

9. Ml 55 fph 2z 4% R

1 DROP FUNCTION <function_name>();

10. Bl ke

CREATE TIGGER <trigger_name>

{BEFORE | AFTER | INSTEAD OF} {INSERT|UPDATE[of <column_name>[,...]]|DELETE|TRUNCATE[OR...]}
ON <table_name>[<view_name>]

[FOR[EACH]{ROW|STATEMENT}] [WHEN (<condition>)]

EXECUTE PROCEDURE <function_name>(arguments);
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11.

12.

13.

14.

15.

LRy e

I ALTER TRIGGER <trigger_name> ON <table_name>[<view_name>]...
2> ALTER TRIGGER <trigger_name> ON <table_name>[<view_name>] RENAME TO <new_trigger_name>;# i fir %

fil % 4%
I3 ik A %
DROP TRIGGER [IF EXISTS] <trigger_name> ON <table_name>;
A > B
S /8 R A A
ALTER TABLE <table_name> {DISABLE|ENABLE} TRIGGER <trigger_name>;

HAb#AE
SELECT tgrelid,tgname from pg_trigger;# i 5 fif 4 fill % 4%
> SELECT pc.relname AS table_name, pt.tgname AS trigger_name
3 FROM pg_trigger pt JOIN pg_class pc ON pt.tgrelid = pc.oid;# @ /s it £ 5¢ Ik 4 Al fill % 2%
4 \df #Z/8 Fr 4 |
2k PostgreSQL H1 i pRECA U Fh 4325 : aggregates/normal/trigger/ window functions, FrPA psql H
AL THOMSE, AR SR RE: \dfa, \dfn, dft. dfw,
il A A U -
(1) old.<column_ name> F/REFHIIZE, new.<column_name> F/RHH JFH0E .
(2) fol ke g Kk
(3) CHECK Zysiyefil & #5 2 pik .
(4) AIAE—R BRI Al RS, B2 A W — S rn il ks .
(5) WA= ST A R B il A, I i e 25 44 PR ) i SRR IGU fi A EA1T
(6) filt & AR BEAR M G5 4EA, l select %5,
(7) INSTEAD OF fili % 42K 3% # WHEN,
(8) AnARsE ST PR A, BT ILTEFME A
(9) BAE—NELAE— MR, APUAEAZE LR TRIGGER F:8L. iR U/l BA e filk
#veREL LY EXECUTE 4#4X.

5.4 PIA-IBi

1.

B A AY , CREBEH G

QAR emp MIHHITHEF emp_audit, 7ER 53R EATH AR AR T H AR TR P By
B fE emp MU EAE, Bub a9 SRE, SRS MERA BL AR . TSR AR o R A A
Mg #it HERM A #RMERE (INSERT, DELETE, UPDATE). Wa]. #:f 5 RIHR B E4 .

drop table if exists emp;

create table emp(id serial primary key, name varchar(20));

create table emp_audit(action char(l), action_time timestamp, action_user varchar(20), emp_name
varchar(20));

create or replace function emp_audit_funcion()
6 returns trigger
7 language plpgsql
s as $%
o begin
10 if (tg_op="INSERT') then
11 insert into emp_audit values('I', now(), user, new.name);
12 return new;
13 elsif (tg_op="UPDATE') then
14 1insert into emp_audit values('u', now(), user, new.name);
15 return new;
16 elsif (tg_op='DELETE') then
17 insert into emp_audit values('d', now(), user, old.name);
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return old;
end if;
return null;
end;

$$;

create trigger emp_audit_trigger after
execute procedure emp_audit_funcion();

insert into emp values('123456', 'Andy'

update emp set name = 'Ash' where name
delete from emp where name='Ash';
select % from emp_audit;

drop trigger emp_audit_trigger on emp;
drop function emp_audit_function();
drop table emp;

drop table emp_audit;

- AR g, PRIERCE— 2
Ol ERNBEGER , FEGER PO FRRIAKL, e B3k BRI A g, il BRI, 12
TSR 3 s A 7 P BHE R 2 P R SRR B 2 B8 o HE# 2R 3R BEA TR AR, bl R 2R T B, )5
Ll EIAIUROE S8

create table stu(sID varchar(10) primary key, name varchar(20), class varchar(20), age int);

insert or update or delete on emp for each row

)5
= "Andy';

create table class(name varchar(20), count int);

create or replace function change_class_count()

returns trigger

language plpgsql

as $$

begin

if (tg_op="INSERT') then

if (exists(select % from class where name=new.class)) then

update class set count=count+l where name=new.class;

return new;

else

insert into class values(new.class, 1);

return new;
end if;
elsif (tg_op='UPDATE') then
if (new.class!=old.class) then

update class set count=count-1 where name=old.class;

if (exists(select x from class where name=new.class)) then

update class set count=count+l where name=new.class;

return new;

else

insert into class values(new.class,1);
return new;

end if;

end if;

elsif (tg_op='DELETE') then

update class set count=count-1 where name=old.class;

return old;
end if;
return null;
end;

$$;

create trigger change_class_count_trigger after insert or update or delete on stu

for each row

execute procedure change_class_count();
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10 insert into stu values('@@1', '§k ="', 'if&EAHL', 18);
11 insert into stu values('002', 'Z=y', 'ifE AL, 18);
12 insert into stu values('©@03', 'TF f', "%z, 18);

i3 insert into stu values('004', "B ', "B, 18);

14 select x from class;

16 update stu set class="# ' where class="#(%";
17 select x from class;

19 update stu set class='#lfl' where class="#jJ";

select x from class;

52 delete from stu where class="#Lfik"' ;
select x from class;

drop trigger change_class_count_trigger on stu;
56 drop function change_class_count();
57 drop table stu;
55 drop table class;

6 Bt IRy

6.1 Arfifd Febnefidy

L fefd e 2—4 SQL i mAZ A H A
2. feffid BRI
(1) fREEPATHEE.
(2) WAREIRE 4 e
(3) Hgme At
3. PL/pgSQL &GS 2 —F T PostgreSQL Hfla i ARG I AWM REF .
4. BB EFER: <function _name>.<column name>,
MRS SRNINLERR, JIAI0E.
T IHRECAITER A A $n R85 n HNSHL.
5. Bl AR
CREATE PROCEDURE <procedure_name>[(parameter,...)]
> AS
BEGIN
<SQL sentence>;

END
6 /

6. fEpR%L

CREATE FUNCTION <function_name>([parameter,...])
2 RETURNS <>
3 LANGUAGE plpgsql
i AS $%
5 [DECLARE <column_name> <datd_type> [DEFAULT]]
6 BEGIN
7 <SQL sentence>;
s  RETURN <>;
9 END;
0 $%;

7. ZRAFHIEER

IF...THEN...END IF;
2 IF...THEN...ELSE...END IF;
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IF...THEN...ELSIF...THEN...ELSE...END IF;#IF % {}

CASE <expression>

WHEN {<valuel>|<condition1>}[,...] THEN resultl

[WHEN {<value2>|<condition2>}[,...] THEN result2
-1

[ELSE resultn]

END CASE ;#CASE 4 {4

FOR i IN [REVERSE] <start>..<end> [BY 1] LOOP...END LOOP;#FOR/ffi

WHILE <condition> LOOP...END LOOP;#WHILE ff #f

8. VI AFfit it e/ R AL

SELECT <procedure_name>[<function_name>](parameter,...);
SELECT % FROM <procedure_name>[<function_name>](parameter,...);
CALL <procedure_name>[<function_name>](parameter,...);

9. MERArfE A/ AL

DROP PROCEDURE[FUNCTION] <procedure_name>[<function_name>];

10. f A

CREATE OR REPLACE FUNCTION <function_name>(<column_name> <data_type>,...

RETURNS VOID
LANGUAGE plpgsql
As $%
BEGIN
INSERT INTO <table_name> VALUES(parameter,...);
END;
$$;

11 R [m]—F7

CREATE OR REPLACE FUNCTION <fuction_name>(<column_name> <data_type>,...

RETURNS SETOF <table_name>
LANGUAGE plpgsql
AS $%
BEGIN
RETURN QUERY SELECT x FROM <table_name> <condition>;
END;
$$;

12. & 217

CREATE OR REPLACE FUNCTION <function_name>(<column_name> <data_type>,...

RETURNS SETOF <table_name>
LANGUAGE plpgsql

AS $%
BEGIN
RETURN QUERY SELECT x FROM <table_name> <condition>;
END;
$$;
13. A [u]—41]

CREATE OR REPLACE FUNCTION <function_name>(<column_name> <data_type>,...

RETURNS SETOF <data_type>
LANGUAGE plpgsql
AS $%
BEGIN
RETURN QUERY SELECT <column_name> FROM <table_name> <condition>;
END;
$$;
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14. ik Z 5

CREATE OR REPLACE FUNCTION <function_name>(<column_name> <data_type>,...)
>  RETURNS TABLE(<column_namel> <data_typel>, <column_name2> <data_type2>,...)
LANGUAGE plpgsql
AS $3%
BEGIN
6 RETURN QUERY SELECT <column_namel>, <column_name2>,... FROM <table_name> <condition>;
7 END;
5 $%;

15. HAth#efE

\sf <function_name>#%F 7 pf % & X
> SELECT proname, proowner, pronamespace FROM pg_proc WHERE proname LIKE 'my%';##: & K 4L 71 %

6.2  PRECIBI
L TR R A

CREATE OR REPLACE FUNCTION add_numbers(a INTEGER, b INTEGER)

2 RETURNS INTEGER
LANGUAGE plpgsql

AS $%

DECLARE
6 t INTEGER;
7 BEGIN
8 t := a+b;
9 RETURN t;
10 END;
11 $%;

2. i1% n!

I CREATE OR REPLACE FUNCTION factorial(n INTEGER)
2  RETURNS INTEGER
LANGUAGE plpgsql
. AS $%
DECLARE
6 result INTEGER := 1;
7 i INTEGER;
s  BEGIN
9 IF n < @ THEN
10 RAISE EXCEPTION 'Input must be a non-negative integer.';

11 END IF;

12 FOR i IN 1..n

13 LOOP

14 result := result x i;
15 END LOOP;

16 RETURN result;

17 END;

15 $%;

1o #f JI] FORFE 2R

20 CREATE OR REPLACE FUNCTION factorial(n INTEGER)
21 RETURNS INTEGER

22 LANGUAGE plpgsql

o3 AS $%

24 DECLARE

25 result INTEGER := 1;

26 i INTEGER := 1;

27  BEGIN

28 IF n < @ THEN

29 RAISE EXCEPTION 'Input must be a non-negative integer.';
30 END IF;
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WHILE i <= n
LOOP
result := result x i;
i:=1+ 1;
END LOOP;
RETURN result;
END;
$$;
#i FHWHILE E #f

3. TR REPDISS 5 n I R AL
CREATE OR REPLACE FUNCTION fibonacci(n INTEGER)

RETURNS INTEGER
LANGUAGE plpgsql

AS $3%
DECLARE
a INTEGER := 0;
b INTEGER := 1;
i INTEGER;
temp INTEGER;
BEGIN
IF n <= 1 THEN
RETURN nj;
END IF;
FOR i IN 2..n LOOP
temp := a + b;
a := b;
b := temp;
END LOOP;
RETURN b;
END;
$$;

#1765

CREATE OR REPLACE FUNCTION fibonacci(n INTEGER)
RETURNS INTEGER

LANGUAGE plpgsql

AS $%
BEGIN
IF n <= 1 THEN
RETURN nj;
ELSE
RETURN fibonacci(n - 1) + fibonacci(n - 2);
END IF;
END;
$$;
#3515

4. 15 10 A AT R

CREATE OR REPLACE FUNCTION sum_odds(n TNTEGER)
RETURNS INTEGER
LANGUAGE plpgsql
AS $3%
DECLARE
sum_odds INTEGER :=0 ;
i INTEGER;
BEGIN
FOR i IN 1..10
LOOP
IF i % 2 != @ THEN
sum_odds := sum_odds + i;
END IF;
END LOOP;
RETURN sum_odds;
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16 END;

17 $%;

18 #{d il FORF 2

19 CREATE OR REPLACE FUNCTION sum_odds(n TNTEGER)
20 RETURNS INTEGER

21 LANGUAGE plpgsql

20 AS $%

235 DECLARE

24 sum_odds INTEGER :=0 ;

25 i INTEGER := 1;

26 BEGIN

27 WHILE 1 LOOP #JLAb1df ¥l B, A% T — 4 Jo bR 46 2F

28 IF i >= 10 THEN

EXIT;

30 END IF;

31 IF i % 2 != @ THEN

32 sum_odds := sum_odds + ij;
i=1+1;

34 CONTINUE;

35 END IF;

36 i=1i+1;

37 END LOOP;

38 RETURN sum_odds;

39 END;

0 $%;

11 #13  WHILE 7§ F

6.3 Python BB A B FR 58
6.3.1  BEE P K ba 2 BN

6.3.2 ¥ii DB i ARIENT IP

L ki 7y 5K

[omm@ecs -c9bf ~]$ gs_guc set -I all -c "password_encryption_type=1"

2. & DB WWrHihE

I [omm@ecs -c9bf ~]$ vi /gaussdb/data/dbl/postgresql.conf
2> listen_addresses='10.0.0.15"

3 local_bind_address ='10.0.0.15"

LBl

5 listen_addresses="x'

6 local_bind_address="x"

3. s R AU (R e, fE IPV4 RT)

I vi /gaussdb/data/dbl/pg_hba.conf
2 Him

host all all 192.168.56.1/24 md5 # iz 0L #JL {di J{f
i host all all ©.0.0.9/0 md5 #ECS{fi J{|

6.3.3  GIEEEEN FIF S E

I [omm@ecs-5138 ~]$% gs_om -t start

> [omm@ecs-5138 ~]% gsql -p 26000 -d postgres -U omm -r

3 postgres=# create user xjtudba with password 'xjtu@l23’;
| postgres=# create database dbapp owner xjtudba;

5 postgres=# \c dbapp

6 dbapp=# create schema xjtudba authorization xjtudba;

7 dbapp=# set search_path to xjtudba;

36



6.3.4 Python #ift

import tkinter as tk
from tkinter import messagebox
import psycopg2

def create_database():
yes=messagebox.askokcancel (' i A ¥ Ak ', ) A Ak 2 I A BCdE )

7 if yes == True:

con = psycopg2.connect(
9 host='123.249.97.41",
10 port=26000,
1 user="xjtudba’',
password="xjtu@123"',
database="dbapp')
1 cur = con.cursor();#8] #@ i ir X 5
sql="drop table if exists addrbook"
16 cur.execute(sql)
17 sql="create table if not exists addrbook(name char(20) primary key,"
18 sql+="tel char(15))"
) cur.execute(sql)
20 con.commit ()#4Z 2 4t %
21 cur.close()# % [ if br

print ("#] 4 1k 5 B ")

else:
print("#) 1A 4k K ")

27 root = tk.Tk()
root.title("OpenGauss Connection")#4|] # Tkinter % [

30 button = tk.Button(root, text="Create Database", command=create_opengauss)
31 button.pack ()#0] 7 ¥ 4

root.mainloop ()# )7 2 &= =5  1f 3§

7 Bk etk
(B e

1.

Bla e R H s B0 A SBUR P A REVT B, RBEEUR A BT S e e v i1y
i o

- BT A R PERR Z AMAB L B BTN . AN S SR . i BRI, JE

ST RER R, ARSI e, SRR AR SRR A

- B e A e O

(1) Pysibs = X OmER . SITBERE . oW A A . MRy, SR E s .
(2) RGBT Bl R LRI AT

- TEVEG

(1) PR MHLGs . Bearifrdr, Bk BEngn.

(2) g WRRERE R, XA G BRI

(3) BfERGG: IRAIEABAERSE, By Il B R Gt AR
(4) W45 BRI G Kl . BeAE s 25 .

(5) BdlulEg: Bl M B0y BUR.

5. FEHIEN /MR, S JE T
6. B R 2 s il ik
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(1) JHPhRiR 550,
(a) BMAILE.
(b) H4AAIE,
(c) BEMLEGZEHINIE.
(2) TEEuEl.
(a) ¥R & SUH PR TR RS .
(b) 251 B EAFBEEH . SREFEEE S
(3) PREALE
(4) B .
(5) HITIE.

7.2 OpenGauss [ RIS B
7.2.1 H)

LRGN BT ER AR
(1) RGEEH R, ZREMAMETHERR =R BERIEH ) (omm) AURASZ =AL5r 500 .
(2) B RS AAE: SYSADMIN, CREATEDB, CREATEROLE, AUDITADMIN, LOGIN,
(3) SYSADMIN #{JR W] PAi T GRANT/REVOKE ALL PRIVILEGES 2 T4 , (A 753558 it ROLE
1 USER MR R 4k& , WIcv42 T PUBLIC,
2. W@ s . RGE . A CREATEROLE J&PEr) 244 1 1) .
Bz

I CREATE USER <user_name> [[WITH]

2 [CREATEDB|NOCREATEDB 1# 7 ¥/ ok £% 11 ] F 401 7t %0 4% )22, 2RI\ W NOCREATEDB
[CREATEROLE | NOCREATEROLE J# fu 17 =i 4% 1k i F' 6 2 3 €4, KA HNOCREATEROLE

¢ [INHERIT|NOINHERIT]# 7 i J( S5 0EFH Ak R AR e, BRI O INHERIT

5 [LOGIN|NOLOGINTJ# i i4 uf 2% 1| ] /7 & 5%, BRIk HLOGIN

6 [CONNECTION LIMIT connllml‘t]#lk I P KROIF kB He 4, Bl -1 (TR )

7 [[ENCRYPTED] PASSWORD '<password>']#ii¥ & %5 fi)

s [[IN] ROLE <role_name>[,...111;#K /] PR M — A Z A A E@T

4. BEH

ALTER USER <old_user_name> RENAME TO <new_user_name>;# i iy % JI] |
> ALTER USER <user_name> <privileges>;#1% il ¢ [
ALTER USER PASSWORD '<password>';# ¥ il % i
+  ALTER USER <user_name> IDENTIFIED BY '<old_password>' REPLACE
'<new_password> "' ;#1& I % i

5. MERA

1 DROP USER <user_name>;

6. HAb#RAE

1 SELECT USER;## & 4 mi H

2 \d pg_user#fr FFr 5 il

3  SELECT usename,usesysid,usesuper FROM pg user;#r 4G i 4 ] |
. \d pg_authid## & Jif 4 ff {4

5 SELECT rolname,oid,rolsuper FROM pg_authid;#% & fif £ i {4

7.2.2 fifs

L fafe: RRUIRIES, ﬂ%%ﬁ%)ﬂi%*"%@%@}% P R AR AL
2. = MHPETRA MO, XA RA %A AR
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. OpenGauss A4 FH PRI,

"CREATE USER” /2"CREATE ROLE” {5144 , X2 JL A, ME—1 X 5112 "CREATE USER”
A AIER FH P ERAHT A LOGIN Jg:, Mi”CREATE ROLE” iy &0 H FERA AW LOGIN JE .
N

I CREATE ROLE <role_name> WITH LOGIN PASSWORD '<password>"'
[VALID BEGIN '<begin_date>' VALID UNTIL '<end_date>'];#45 & 4 % M 1 4% %4 1)

B
ALTER ROLE <old_role_name> RENAME TO <new_role_name>;# & fiy % ffi {4
ALTER ROLE <role_name> <privileges>;#/{% il ffj {4 f [

- MR A

1 DROP ROLE <role_name>;

7.2.3 PUBLIC

1. PUBLIC: 22—, &AM,

PUBLIC ERiAFA AR 3G it CONNECT R, SQL ZiAfE. %l EXECUTE SR, &
FAEEERA () USAGE fUHR.

- BOATEOL T, xR R T B PR SRR I SR 55 s R A A AR A & #52 T PUBLIC.

#F PUBLIC faIBUR, MM THE AR,

7.2.4 Schema

1.

Gl N

BiX (Schema): EUUTHERGEWHR, AW, WEE. WK, K51, Bindil, W,
BRAERTSE

BN B
BB b2 B Eh A E— R BIEH A AR AL .
— MNP AE 2R, — MR HE .
B
I CREATE schema <schema_name>;
B
ALTER SCHEMA <old_shema_name> RENAME TO <new_schema_name>;# i fiy %4 i i
ALTER SCHEMA <schema_name> OWNER TO <user_name>;#{% i & :C fj /!
- MR
DROP SCHEMA <schema_name>;
- Hph AR

1 \dn R Jif A AR

> \d pg_namespace# i /5 Jilf 47 5 2

3 SELECT nspname,nspowner FROM pg_namespace;# i 7 fiF 47 15 =

to\dt BIORsPT A R KA

5 SET search_path to <schema_name>;#i% & 2 A #4150

6 CREATE TABLE <schema_name>.<table_name>(<column_name> <data_type>,...) ;#7{Efiz0 | ) 7 %
DROP TABLE <schema_name>.<table_name>;#i [4 155 =0 F 19 %

7.2.5 PRI BEE Il

1.

B
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GRANT {{SELECT|INSERT|UPDATE |DELETE | TRUNCATE | REFERENCES | TRIGGER}[,...]|ALL[PRIVILEGES]}
ON {TABLE <table_name>[,...]|ALL TABLES IN SCHEMA <schema_name>[,...]]|

DATABASE <database_name>[,...]|SCHEMA <schema_name>[,...]}

TO <user_name>[,...] [WITH GRANT[ADMIN] OPTION];

GRANT <user_namel> TO <user_name2> [WITH GRANT[ADMIN] OPTION];#¥F AL PR B2 A 4y At P

2. [m]if

REVOKE {{SELECT|INSERT|UPDATE |DELETE|TRUNCATE|REFERENCES|TRIGGER}[,...]|ALL[PRIVILEGES]}
ON {TABLE <table_name>[,...]|ALL TABLES IN SCHEMA <schema_name>[,...]
| DATABASE <database_name>[,...]|SCHEMA <schema_name>[,...]}
+ FROM <user_name>[,...] [WITH REVOKE[ADMIN] OPTION];
REVOKE <user_namel> FROM <user_name2>;#Xf Jf] ' o £y €A (1) AR 1] i

3. W BhERAE

1 \c <database_name>#1J] it 5 ffi JE

2 \c <user_name>#4J] # Jfl
\c <database_name> <user_name>#1J] {5 i J4 Al |
SELECT USER;#7: 7 24 i H J
SELECT % FROM CURRENT_DATABASE ();#7% 7 24 fi %4 41t )&

7.3 Hi5%

L 9855 RIS IEEHEE Y — RAVBIR FEERAE (ndnif), S BEEUNR) 175,
2. FEARM: BFES. RlES. AelHEs5.
3. FERFER: ACID @bk
(1) 74 (atomicity ) : —EE55 2 — AT 5B TAERAL
®Aét$®mmwmw FH AR FHIR S SN S — A F MR A
(3) Bt (isolation): — 55 AYPATARERIHMIF 55T
()%ﬁ@(mmhmw —A RS HARAL, B HE R B Y SO K AR .
4. FH5I 4 TG B0
(1) k% READ UNCOMMITTED
(2) % READ COMMITTED
(3) W& REPEATABLE READ
(4) ArH474k: SERIALIZABLE
5. Q@5

BEGIN[BEGIN TRANSACTION'START TRANSACTION];

[SET TRANSACTION [ISOLATION LEVEL <isolation_level>] [READ WRITE|READ ONLY];]
#ER B 2  A 7 n) AE C

<SQL sentences>

COMMIT[ROLLBACK];

6. SZP5 b OpenGauss ¥43—4 SQL iHAHNER —F 5 KT, WREA K i BEGIN mrd, W44
P SE TR SN e BEGIN PAK COMMIT (4IsR2) SREHE.
T, PR AT AR R

7.4 ke
7.4.1 SQL 4k (#50r8chi)

QE— iy SQL Ay SISO, MR SCPERIBIEE IR 55 v i, AR5 &5 AU LR ) SQL Ay
T S AR IR A — R A B 1

I openGauss L)Y gs dump.,

L. S0 4 S 21 S0
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[omm@ecs-c9bf ~]$ gs_dump <database_name> -p <port> -U <username> -W <password> -f <file_name>
#HOE PR S B SC
[omm@ecs-c9bf ~]1$% gs_dump <database_name> > <file_name> -p <port> -U <username> -W <password>
L #H AT DA EE A >
2. SUPIRE Jg it 1
I [omm@ecs-c9bf ~]$% createdb -p 26000 -U <username> -W <password> <database_name>
2 #A HB BoE R
[omm@ecs-c9bf ~]$% gsql -d <database_name> -p 26000 -U <username> -W <password> -f <file_name>
C SO R R BN

[omm@ecs-c9bf ~]$% gsql <database_name> < <file_name> -p <port> -U <username> -W <password>
6 #HL DA T E A <

3. &y A B
[omm@ecs-c9bf ~]$ gs_dumpall -f gsdumpall.sql -p <port>
# B B RS B SC
3 [omm@ecs-c9bf ~]$% gsql -f gsdumpall.sql -d <database_name> -p <port>
LSRR BN R
4. gs_dump A[IESE:
(1) -n schema (-t table P33 K 4 v REAS U7 ) RO BT AN K
(2) -h host 1 -p port, 5 HEREMEASE 2 i 55 4%
(3) BUAEN A ALk PGHOST PR A5 E /Y T 4L
(4) Bk 257 PGPORT = (15 PGPORT AAF7E) WEEEIAA.
(5) gs_dump BRIASG Y HIHRAE RGN )14 Rl 24 BB e ) P 44 e . (01 LA 4% 7 SRS BH-U 3800
(6) gs_dumpall 45 E S —NEEEE, I HAAREREENEDE, WA aMRERE L.

7.4.2 XERGRED

IR BRSPS DL 7 SO LA T 25 1y, DARERE BN FEA B R M 0L B 2 s Pl L,
1o 2 13 BRI SCPE B FG SRS, AT AR SE 4k . W BRAs e BE Bk, 3l T T B m s 1 SR
TR
L e e se et
Tk 1 VAR S

[omm@ecs-c9bf ~]$ tar -cf backup.tar/gaussdb/data/<database_name>

Jrik 2 B H R E

1 [omm@ecs-c9bf ~]$ cd ~#KF Y {f T{E H &8 ey & H 5%
> [omm@ecs-c9bf ~1$% mkdir mydata#ye & H % b 4 2 — 48 H o8
5 [omm@ecs-c9bf ~1% cd mydata#J§ 24 pi L 15 H =% 0 ok 37 H
. [omm@ecs-c9bf ~]$ mkdir back#f & — 4~ 1 H %
[omm@ecs-c9bf ~]$ gs_basebackup -D back -p 26000# i 17 4 i JiF £ 43 I 45 Ho A7 it 4 7 H St h

2. gs_basebackup AJiESE:

(1) -D: &ty 3cfm it n B3k
(2) -X: %{53\ xlog H&EM 7= (fetch|stream) .,
(3) -F: g gty ek g (plain|tar).
(4) -Z: e mIEIREo (A A= tar B A 2R .
(5) -U: T A VIR F P e T4 O 484
(6) -p: FEEE R 55 M T A s 1
(7) -W: Fi55E H PR
7.4.3 Wk

L A5 1B iR 55
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[omm@ecs-c9bf ~]$ gs_om -t stop

2. IR
Jrik 1 ¥ VOB SR SO e sl i e

[omm@ecs-c9bf ~]$ cp -f backup /gaussdb/data/<database_name>

Tk 2 BRI LR sh R

[omm@ecs-c9bf ~]$ gs_om -t start -D /mydata/backup

7.5 RATHWG

CRARWE: ARTERA LRI, N SR eM KRB LA T SRS .
. openGauss HFSE: KPR, S ARON . WL AR,

[NR

7.5.1 WKy aniing
L P AU —E R, R HEIBUEIZIK) T, BOAESN 10,
2. Wk BCBUE RTRVE S SO, WA BB, BOAMEN 1 K.
3. BEARZIRUE (BOAEH 10)

postgres=# SHOW password_encryption_type;
4. B

[omm@ecs-c9bf ~]% gs_guc reload -D /gaussdb/data/dbl -c "failed_login_attempts=<count_time>"
5. EEBUENTE (BOAEN 1)

1 postgres=# SHOW password_lock_time;

6. M UUEIE I 1]

1 [omm@ecs-c9bf ~]$ gs_guc reload -N all -I all -c "password_lock_time=<count_day>"

7.5.2 WKSATEO

- AU, TR R BRI CARIOT GG (8] A RS N ] ) o
- AEA BN P T S BOE R S A R
- A A E P A RO T AR TR RS RN E] o
1 postgres=# CREATE USER <user_name> WITH PASSWORD ‘'<password>' VALID BEGIN '<begin_date>"' VALID
UNTIL ‘'<end_date>';

- EHTRCE RS A RO

postgres=# ALTER USER <user_name> WITH VALID BEGIN '<begin_date>' VALID UNTIL '<end_date>';

w N =

o

7.5.3 WYL ARG

- AP B AHE R SR pe_authid H1, openGauss Xf [ U il EATINE A7 . SRS AIRE IR .
R H R A A O PR A5

- AECEEMINERE GRAMER 2)

postgres=# SHOW password_encryption_type;

- BEUINE R

[omm@ecs-c9bf ~]$ gs_guc reload -N all -I all -c "password_encryption_type=2"

—_

[\

w
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(1) 2424 password_encryption_type &84 0 B, FARA mds X EEME . mds HARL4E
PN, AW
(2) B4 password__encryption_type X E A 1 B, FnEH sha256 Fl mdb Jy =8 nas . Hp
35 md5 AR IR, AW .
(3) B % password__encryption_ type WK 2 B, FIRKH sha256 J5 2GR N% .
4. BEREOCEE MBS LESEH (BRIMER 1)

1 postgres=# SHOW password_policy;
5. UL 4EBH
[omm@ecs-c9bf ~]$ gs_guc reload -N all -I all -c "password_policy=1"
(1) 424 password_policy PWHEH 1 BRI R BFRSE Ae BERC TR .
(2) 2424 password_policy BE A 0 W FRARNMETEEAERE:, SAFELEN, A
EHH 0,
6. AFHFIATE N KL (BUMAEH 60)
1 postgres=# SHOW password_reuse_time;
7. BN AT RAL
[omm@ecs-c9bf ~]$ gs_guc reload -N all -I all -c "password_reuse_time=<count_day>"
8. EAEBIATE M A GBRIMEN 0)
1 postgres=# SHOW password_reuse_max;
9. BRI T UKL
[omm@ecs-c9bf ~]$ gs_guc reload -N all -I all -c "password_reuse_max=<count_time>"
10. EHEFMARN (GBRIAME 90)
1 postgres=# SHOW password_effect_time;

11, EECESA RO

[omm@ecs-c9bf ~]$ gs_guc reload -N all -I all -c "password_effect_time=<count_day>"

12. 75 B4R R AL

1 postgres=# SHOW password_notify_time;

13. EECE TR R R AL

[omm@ecs-c9bf ~]$ gs_guc reload -N all -I all -c "password_notify_ time = 7"

7.6 itk
- BEREFIEITRSE (BUAME on)

postgres=# show audit_enabled;

CBHEHTEIT RS

1 gs_guc reload -N all -TI all -c "audit_enabled=on"

HA B A

(1) FIFP8ssg. dasit: audit_login logout. BRIAME R 7. AHEFIRER 0 1 7 Z AN,
(2) BHRFERS. FI1E. IEFY)E T audit_database_process. ERIAE A 1.

(3) P #iE s T audit_user_locked. BRIAEH N 1.
(
(

—

\V]

®

4) B PiEEACE T audit__user_ violation, ERIAE R 0.
5) FHIEALFRH 1 : audit_grant_ revoke. BRINE A 1.
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(6) EHEEXTSZ ) CREATE, ALTER, DROP #:E#i1f: audit_system_object. ERIAME N 12295,
(7) 1) INSERT, UPDATE 1 DELETE #:/E#it: audit_dml_state. ZRIA[EH 0.
(8) SELECT #:fEH11: audit_dml_state_select. ZRIA(E N 0.

(9) COPY #i}: audit_copy exec. BRIAE N 0.

(10) fEfig R B € X BU AT 11 audit_function_exec. ERIAEH 0.
(11) SET #it: audit_set parameter. ZRIMEH 1.

4. AAEHIHO®

postgres=# SELECT time,type,result,username,object_name FROM pg_query_audit('<begin_date>"', '<
end_date>");

8 Whnpeveit et
8.1 Ml ik

1.

B e e it AR RO PR K . KR RO SRR 2 SRRSO R A SR i s
JERE AR 2 1 R o

B PEBTBH B W RIEREE, A S R B PR, s Bl e SO ARG, (2 RERE A
BOWAF AR R A B K

WP

(a) WA IR AMEBRTEROD T, ARIBUE BT K.
(b) WIEEHRER A MERFERN T, HBUERSER. (F))

- ARGHARE SO TR A R AOR A R R

1) FRHEBG RN PR RS ] () «

2) MESESBOTBrE: T E-R ARSI [ X G5 .

3) WHRESHMBOTE B TR DBMS SO i B Bk .

4) PPREERBO T AR PR SO S I NERIE RS . R TI MR RS
5) BupE Sl Be: HSIBARE, SN AT, WARE, IREMITEREN.

6) Bupeis T4 B a5t W, RSB

BlJs PR RAE

(1) RN Bt & MU o R A2k .

(2) R FTEIAE T BT . 22,

(3) BHIAT: B BOlAT, Ja— BB —pr By 4R .

T T R AR PR TR AT B UEERRIE + XS + FESE + DhRER

P

8.2 Wit
8.2.1 qRsrHr

1.

ke

(1) fFEZEOR: FREmbes. 74, .

(2) Ab3EoR: TAE. Geih. . Bdis. HE.

(3) TAMMGERIEEOR: AR, Bz AR R

- AR

(1) RIA RGZEEAAR T H

(2) PARIETT S, B BEA R B ) i A

(3) BFRI T SRR B . SRLFRAERE SO I eSS s i PR R & i
- T
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(1) Haoi: Foha i) fme/ N

(2) Blmai: AT BRI A U ER
(3) Bt FORBAREITE RGN IS5 BRAE
(4) Bhfifk: AP AR P AFE A B .

(5) AbFEidFE

8.2.2 ME&BEit

IO e a a i = N R ERiR €7 10K o B
2. MRS BT ITE:
(1) ferppXBei i
(2) PRSI
3. MRS BT — B gR:
(1) MRy
(2) BB AT, dEE . BN Esk.
(3) PRIEERIG: apohoe. MRErhoe. nhoe . Zsnh e
AR R ZOR
(1) PEREEM—E, AFAETJEHRIK.
(2) MERROM A LA, ESLik. Bk, BKR.
(3) W RTFRIMTHIER
(4) WAESK PRI, A2 AR .

8.2.3 LM

L it fF E-R KL DBMS A 5 .
2. FAGT A A
(1) fivss K s A B .
(2) TR AR TR PR A
(3) BRAAYHAL .
3. AT AL S LT 4
(1) XAEMEL
(2) Bt
(a) WIS
(b) %R AR,
(c) MR CEILIEmER, FIMMEER, #RtREHiE).
4. RAMEBITE -
(1) SROCER 2 ST
(2) TR PR AR 7K
(3) A E R B IR I RE
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