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I‘ 8.1 PostgreSQLHA %

08.1.1 PLEZHLA
08.1.2 PL/pgSQLEEFEEEN
08.1.3 PL/pgSQLIEFEEH4
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I8.1. 1 PLIZFFIRIA

OPostgreSQLIAIB IR seimie Rzt . TP ABECHER , 8iERARPEEX
E{ZY ( user defined function,UDF ) . fFfi#d%= ( Storage Procedure ) . filA&Z2S ( Trigger )

&=

=J o

OPostgreSQL A A& =M 7 2HEEISFEIES ( Procedural Language , PL ) , FF&RYE
FFRAAPLIPGSQL,

OPL/pgSQLAFRERM 7 SHMERFEIZ | AR T2 J.:.,EZIK%'EI’J?\ H8E7D,

OfR S PL/pgSQL , PostgreSQLIASZH a%ﬂlllmzx, KRPLIERR , IXESEREFEC/CH++,
PL/TCL. PL/Python\ PL/Perl. PL/Java %,

OPLFERBVLE -
o /DN FIRRRANEURE Z B 1EF O &4 E 5
. RSN RVMHERE
. OJERMY , ZT4EHR A EFEE
- ¥ B 7THIERBMLCEINEE

TRAHEERERFREA



18.1.2 PL/peSOLE B EBEN

0(—) %2
» TENFRVERRTSDHITENX  1E8EUT :
variable_name data_type [ NOT NULL ] [ { DEFAULT | :=| = } expression |;
= f8-1. EX—PERTE , HAWHWRE "100”, BETWT :
i integer = 100; 8% i integer :=100;
= f5l8-2. EX—MCREIZE |, BEWT
arow RECORD;
o(Z)BE&
» BEE—BERIBUHAERNE  SREHEESENEEEEERE,
» (1) BREEEREEE  BESSHRAIUTE.
o f5lEn , 1002—EEEHEEE ;' hello world E— " FREFHEEER,
» (2) ZEUEENMAIETE , AENETENE[A CONSTANT XEF, FELEEAEATY
I8t EREFPAITFRIZEL.
= 5I8-3. X n BZEPI , B8 E/IER , ST
Pl CONSTANT NUMERIC := 3.14159265;

TRAHEERERFREA



I‘ 8.1.2 PL/pgSOLTLEEETE X D thrE
— \ Mo EEAA
O0(=) =8
Ky BEA it S e & EAF it S
+ a+b ZEHK 5 — date ’2023-06-28" + integer
\ HA I 1] ' FUS T T SR N2023-07-05
- 8 a—-b én%j\j -1 ﬁkfv
i _ A dare | 2023-06-28" - integer
* IR a * b ZEN 6 ? T G582023-06-21
/K& b/ af®HN 1 = %T (1 =2) N false.
H- = \/—:é‘: = ‘\
wr b B OR b a SR = AT (1 1=2) 4 true.
e - O RETF (1<>2) K true.
S ~ EH a b ZHN 8 -
‘ lwEEESF > KT (1 >2) A false.
‘/ SIZE*E ’/ 25.0 é:lill:%yg 5 < /J\a: (1 < 2) ?’\j tI‘ueo
I 1S 5 1 #HN 120 <= INTET (1 <= 2) N true,
'R 11 5 LEE 120 AND  ZHEZBHEF (1>2) AND(3>4) HMfalse
FHE || gy fello” | cswgiy  ERERE N0T BHHEZEE NOT (12) Jtrue
LG Hell CSU OR  BIESRIEE  (1>2) OR (3<4) Mtrue

TRAHEERERFREA
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18.1.3 PL/peSOLIERF 4

SELEE

CENTRAL SOUTH UNIVERSITY

O (—) IRF45HS
= fl8-4. IFETG , EONT :

DO $3$

BEGIN
RAISE NOTICE 'Hello world!";
RAISE NOTICE 'Hello Chinal!’;
RAISE NOTICE 'Hello CSU!’;

END $%;

= IEITER

e >NOTICE: Hello world!
e >NOTICE: Hello China!
e >NOTICE: Hello CSU!
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18.1.3 PL/pgSQLIEFFLEHS

-/

+ K5

CENTRAL SOUTH UNIVERSITY

O (=) 93254
= DZEEHIEIEIF.. ELSE...END IFFICASE
WHEN...ELSE...END CASEFG,

= (1) IFD45H
IF conditionl THEN
Statements],;
ELSE
Statements2;
END IF;
= BEDX !
IF conditionl THEN
Statements],
ELSIF condition2 THEN
Statements2;
ELSIF condition3 THEN
Statements3 ;
ELSE
Statements4;
END IF;

= fj8-5. IF.ELSEHIKTRG , FOWT :

@ DO $$

@ DECLARE

(® ainteger :=10;

@ binteger := 20;

® BEGIN

® IFa>bTHEN

@ RAISE NOTICE 'aXF b';
ELSE

®  RAISE NOTICE 'a &~XAF b";
END IF;

1) END $$

BITER

> NOTICE: a /AT b

TRAHEERERFREA
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CENTRAL SOUTH UNIVERSITY

-/

8.1.3 PL/pgSOLIEREL5#

O (Z) %5 WHEN2SS THEN
I\ price_segment = "H7";
= (2) CASESD % WHEN 4.99 THEN
CASE search-expression price_segment = &
WHEN expression_1 [, expression_2,...] THEN ELSE B
when-statements

price_segment = 'FRIEE";

-] END CASE;
[ELSE
else-statements ] raise notice "IM&EIR: %', price_segment;
END CASE; END: $$
= {318-7. CASE 245t~ , IEATE : JBITLER

DO $$ > NOTICE: M&&K: RKIgE
DECLARE

Rate NUMERIC=3;

price_segment VARCHAR(50);
BEGIN

CAGSE rate

WHEN 0.99 THEN
price_segment = {f%;

TRAHEERERFREA
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CENTRAL SOUTH UNIVERSITY

18-1-3 PL/pgSOLIRRFL5#E

O (=) fBREtE END: 88
s PL/pgSQLBEIREE T4 ILOOP, WHILE...LOOP,
FOR...LOOP=2 R
—Se > NOTICE: i=0
= (1) LOOP{EIR > NOTICE: i=1
LOOP >NOTICE: 1=2
Statements; >NOTICE: i=3
EXIT [<label>] WHEN condition; >NOTICE: i=4
END LOOP; >NOTICE: 1=5
>NOTICE: i=6
= {518-8. LOOP{EIRRAIZNT : >NOTICE: i=7
DO $3 >NOTICE: i=8
DECLARE >NOTICE: i=9
I INTEGER :=0;
BEGIN
LOOP

EXITWHENIiIi=10;
RAISE NOTICE 'i =%',i;
=i+

END LOOP;

TRAHEERERFREA



= n - o
8.1.3 PL/pgSOLIEFF45# B K2
O (=) BRI BITER
o , >NOTICE: i=0
= (2) WHILE...LOOPEZR - NOTICE: -1
WHILE condition LOOP > NOTICE: i=2
statements; > NOTICE: i=3
END LOOP; > NOTICE: i=4
>NOTICE: i=5
= {518-9. WHILE...LOOP{EIRFISNT : > :gggi | =$
DO $$ g 1=
i INTEGER :=0; > NOTICE: 1=9
BEGIN

WHILE i< 10 LOOP
RAISE NOTICE 'i =%',i;
=i+

END LOOP;

END ; $$

TRAHEERERFREA



= r_é:l:*,] W . 2
‘ 8 . 1 / 3 PL/pgSQL$E ¥—n A '33’ :tTRf\i‘ZUTHJlJ}lven&zT;
0 (=) R omicE: 10
= (3) FOR..LOOP{EIAGSHS S NOTICE; -
FOR loop_counter IN [ REVERSE ] from.. to [ BY expression ] > NOTICE: i=2
LOOP > NOTICE: i=3
statements > NOTICE: i=4
END LOOP; >NOTICE: i=5
> NOTICE: i=6
= {§8-10. FOR...LOOPIBEIRRBIANT : > NOTICE: i=7
DO $$ >NOTICE: 1=8
i INTEGER :=0;
BEGIN

FORiINO0.9 LOOP
RAISE NOTICE 'i = %',i;
END LOOP;
END ; $$

TRAHEERERFREA



I‘ 8.2 PL/pgSALF % F53&

08.2.1
08.2.2
08.2.3
08.24

U U U U
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18.2.1 PL/pgSOLA AR

OPL/pgSQLATBRE S 1TRIBERIZRSMA , (KRBHRE BT ;
[ <label>]
[ DECLARE
declarations ]
BEGIN
statements;

END [ label ];

= label RRTGEAMCABRIREE | ZPostgreSQLIZHIIBRIZITERAVIRS , 20 "$8”
= DECLARE Sr[IEHIEIRERD BT ENEZE. BRE

= BEGIN 1 END Z[EI2AEEA , BERHNEEINEEEE

» FTBRNEQENMERSS (;) 45K , END ZFHID SHRAAIBIRER,

TRAHEERERFREA



I‘B. 2.2 PL/pgSALFHETTE

O FEdEREZRSOLIETIEFHIEDEMIVIRER | KEREEEERARF S  HEREISEEEF |
A LAMEPL/pgSQLEERREA |, BRI LAMNS—MEEE R,
OFECREOERASHNELESE. BEREERENAR  FEERERLSD =3
= (1) REICRERIFETE | FEEERITHREICREER | Alil— M FEEENSREETORHASRIAICRE |
= (2) REZEERIFHEERE | FEISERITHRE—EHE | BRATEFETE ;
w (3) ITHFETRE | FEIENARINEIREEREAIIEE | IFERENE , flUlREIREREN—TICRIFETRE,
OFEEEENXIEZRUT
CREATE [ OR REPLACE ] PROCEDURE name (
[ [ argmode ] [ argname ] argtype [ { DEFAULT | = } default_expr] [, ...] ]
)
AS <label>
[DECLARE
declarations;]

BEGIN
statements;

END,; <label>
LANGUAGE plpgsql;

TRAHEERERFREA
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3
)
> CENTRAL SOUTH UNIVERSITY

8.2.2 PL/peSOLEfiEI 72

O f58-11. FEIFE I, O HFITER
CREATE OR REPLACE PROCEDURE PROC_1(niint) > NOTICE: i=0
AS $$ >NOTICE: i=1
DECLARE > NOTICE: i=2

I INTEGER :=0; >NOTICE: i=3
BEGIN > NOTICE: i=4
FOR i IN 0..n LOOP > NOTICE: i=5
RAISE NOTICE 'i = %,i; > NOTICE: i=6

END LOOFP; >NOTICE: i=7
END ; $3 >NOTICE: i=8
LANGUAGE plpgsql; >NOTICE: i=9

O FEIEEAETNT !

= CALLPROC_1(9);

TRAHEERERFREA




18.2.3 PL/peSOLEI E X F ¥

apPL/ DQSQLET&EXE%&E{% ISQLIEgFIIEHIEgH REEENSEHFIRRBIERRER
K. BEMRHNKHIEEEER RmiER  HEEEIEES |, oJLAHSQLIETF]
PL/pgSQUFzF'lJ__I 3,
OBENMREEZWNT :
CREATE [ OR REPLACE ] FUNCTION name (

[ [ argmode ] [ argname ] argtype [ { DEFAULT | = } default_expr] [, ...]])
RETURNS rettype

AS $$

DECLARE

declarations

BEGIN

statements;

END; $$
LANGUAGE plpgsql;

TRAHEERERFREA




18.2.3 PL/pgSOLEE X F ¥ bk
0 f18-12. BTE M RRETHI, O RREVARESIANT
CREATE OR REPLACE FUNCTION FUN_1(n int) SELECT FUN_1(100);
RETURNS integer
AS $% OIREIZERANT
DECLARE fun 1
i INTEGER:=0;
sum integer:=0; 5050
BEGIN
FOR 1IN 0..n LOOP
sum :=sum + i;
END LOOP;
return sum;
END ; $$

LANGUAGE plpgsql;

TRAHEERERFREA



I8.2.4 PL/pgsaLfih % 28

O PostgreSQL fiA4z25 (trigger ) 2—FFIRAIRREY , (UIEHERAEZTEEH ( JNINSERT, UPDATE,
DELETE 8& TRUNCATE 151 ) ek Z40EESY (DDL1ESG ) , Bl &I TXEEREL , TTARE
HAFEENHREFER.

OXSF IR E A Es , PostgreSQL SFMF R AIRIALA T : 172 ( row-level ) & EsFETIR

( statement-level ) A28,
OftReRa LIS A%EZEI ( BEFORE) itk , BR]LASH 25 ( AFTER ) ik,

fish B AL i R A TR IR A% P LY &
BEFORE INSERT. UPDATE. DELETE RMFERR x. HEMSNRR
BEFORE TRUNCATE #=
AFTER INSERT. UPDATE. DELETE RHMFERR . YERSNRR
AFTER TRUNCATE *
INSTEAD OF INSERT. UPDATE. DELETE LA
INSTEAD OF TRUNCATE

TRAHEERERFREA
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CENTRAL SOUTH UNIVERSITY

I8.2.4 PL/pgsaLft% 8

OPostgreSQL il SEAIBIEES JoRiss :
= (1) {5F CREATE FUNCTION iEAIEIiZfMAREEREL , CIZEMASERENEZMCIZEBEN REEEER. B
EEEIENE | MARERHTHEERINXAITETERBRASE , FHEREIZEEL) trigger,

= (2) {&£F CREATE TRIGGER iBEAIEZREN SR TXREX , iIEET
CREATE TRIGGER trigger_name
<BEFORE | AFTER | INSTEAD OF> <event [OR ...]>
ON <table_name>
[FOR [EACH] <ROW | STATEMENT>]

[WHEN ( condition) ]
EXECUTE FUNCTION <trigger_function>;

TRAHEERERFREA



¢ &K A

CENTRAL SOUTH UNIVERSITY

|
.-/‘

I8.2.4 PL/pgsaLft% 8

O PostgreSQL fit & 28 73~/71
= 518-13. HFESZIAAEWEZRMypolygon(id serial8 primary, geom geometry) , SNREBZZFR LA gEMytriggerf
il BSRREN _beforeinsert() , SEIN : HEIZFRBA—FRICRAY , FIWENCRSIOTEESRFEBSZIHAAER |
S EERICR , NEREA | SUFREAN. BT

- BUEEEEHEZRmypolygon WHERE
DROP TABLE IF EXISTS mypolygon; st_intersects(a.geom, NEW.geom)
CREATE TABLE mypolygon ) THEN
( RETURN NULL,;
id SERIAL8 PRIMARY KEY, END IF;
geom  GEOMETRY RETURN new;
) END; $$
LANGUAGE plpgsql;
- AR BREREN
CREATE OR REPLACE FUNCTION "CHO08"."fn_beforeinsert"() -- BlEft A B8
RETURNS trigger CREATE TRIGGER mytrigger
AS $$ BEFORE INSERT ON mypolygon
BEGIN FOR EACH ROW
If EXISTS ( EXECUTE PROCEDURE CHO08.fn_beforeinsert();
SELECT
1
FROM
mypolygon a

TRAHEERERFREA



7 ,
I‘S. 2.4 PL/pgSOLfill%& A% ) EaRE

= f5118-13. AN T :

PATLAMEDIEAA RS > Affected rows: 0

@ INSERT INTO mypolygon(geom)

VALUES('POLYGON((0 0,100, 10 10, 0 10, 0 0))"::geometry);
HATER - ERO . FITO~-ORBENETEMEIERIBEA THNCR | 3
~  Affected rows: 1 HITHEQFKIENIEQRT |, RB BT A ZSRE fn_beforeinsertdy

wE , IREENEGE , B) “Affeected rows 0”
@ INSERT INTO mypolygon(geom)
VALUES(POLYGON((20 0,300, 30 10, 30 10, 20
0))"::geometry);
HATER

> Affected rows: 1

3 INSERT INTO mypolygon(geom)
VALUES('POLYGON((0 0,100, 10 10, 0 10, 0 0))"::geometry);

PITER -

TRAHEERERFREA



I‘S. 3 PostGISHYPL/pgSOLF % SEf

08.3.1 PostGISHYPL/pgSQLCIBERFERE
08.3.2 PostGISHIPL/pgSQLETE X ERE]
008.3.3 PostGISHYPL/pgSQLEFEIIFE

TRAHEERERFREA



18.3.1 PostGISHIPL/peSALAX FLIRIZRE

¢ &K A

CENTRAL SOUTH UNIVERSITY

EI1§U8—14 {ERRIBRIEFEIE = AEUERpoints , BEHLERY (0, 0) 2 (100, 100 ) SEEIMAILI004

=, FFFEApoints#iExR+. BRUT

DO $$
DECLARE
point geometry; - ENRJAEFEE
X float; -- IEM,'ﬁxéI:hxa
y float; -- ENX RYyMBIRER
[ int =0; - BIRZEE
BEGIN
- R REIINA R

DROP TABLE IF EXISTS CHO08.box;
CREATE TABLE CHO08.box
AS
SELECT
'POLYGON((0 0,100 0,100 100,0 100,0 0))"::geometry as geom;

- B R EIEER
DROP TABLE IF EXISTS CHO08.points;
CREATE TABLE CHO08.points(

id serial primary key,

geom geometry

- EIAER100 R

FOR i IN 1..100 LOOP
X = random()*100;
y = random()*100;
point = st _makepoint(x,y);

INSERT INTO CHO08.points(geom) VALUES(point);
END LOOP;
END; $$

R EIAREHIAERL 100N AE S A LK
INSERT INTO CHO8.points(geom)
SELECT St_MakePoint(random()*100,random()*100)
FROM generate_series(1,100);

Eldh |, generate series(m,n)BRETE MM ~ nBYFFIEEEL,

TRAHEERERFREA
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CENTRAL SOUTH UNIVERSITY

8.3.1 PostGISHIPL/pgSOLAFEIRIZFF

0 f8-15. FIA EFIEMRIRE | IRFSHEBINM N REMLERHFANlinesTRIEHER. HIR1R1MR25E
PX—ERER , RAIRSEN— M EREREFS. VBT

DO $$ - SERERER | FHEAElines#iER
DECLARE line = ST_MakeLine(recl.geom,rec2.geom);
i int; -- B E INSERT INTO CHO8.lines(geom) VALUES(line);
recl record; - 10%=1 END LOOP;
rec2 record; - 1032 END; $$
line geometry; - EME/AEFEE
BEGIN

-- Bl linesEiEZ
DROP TABLE IF EXISTS CHO8.lines:
CREATE TABLE CHO08.lines

id serial primary key,
geom geometry

FORi IN 1..99 LOOP
- BUEEMTRICR
SELECT geom FROM CHO08.points WHERE id=i  INTO recl ;
SELECT geom FROM CHO08.points WHERE id=i+1 INTO rec2;

TRAHEERERFREA



8.3.2 PostGISHIPL/pgSOL B X X iR ¥

O58-17. EX BREIfn_getCenterClosestPoint , &18I8-14FfBRE , IEERE/ AR ORISR |
FiRE], REENXAREDUT

€ ' 'P fH K g

CENTRAL SOUTH UNIVERSITY

CREATE OR REPLACE FUNCTION CHO08.fn_getCenterClosestPoint() RECERESGWNT
RETURNS geometry SELECT st_astext(CHO08.fn_getCenterClosestPoint());
AS $$
DECLARE
S FR4E .
center geometry; - EERJ LAy ;JEIEIES@X%&D—F .
point geometry; - EEEJ LA ORISR -

BEGIN
-- TTERERUEFOFH LS centerit 2
SELECT ST_centroid(st_union(geom))
FROM CHO08.points
INTO center,;

- SHIEEPOREIARIR

SELECT ST_ClosestPoint(st_union(geom), center)
FROM CHO08.points
INTO point;

RETURN point;
END; $$
LANGUAGE plpgsql;

TRAHEERERFREA




¢ &K A

CENTRAL SOUTH UNIVERSITY

8.3.2 PostGISHIPL/pgSOL B X X iR ¥

O18-19. FEX EREfn_getNearPoints , HiIARid, EEIE , MFI8-14mEFEIEIEEIdRINAIEIBR
& (HMEERADEERAR ) |, REMultiPointsgR, EXIETUNT :

CREATE OR REPLACE FUNCTION CHO08.fn_getNearPoints(_id int,d float)

RETURNS geometry RETURN nn;
AS $$ END; $$
DECLARE LANGUAGE plpgsql;
nn geometry; - IT9PRREE
point geometry; -- Bfrm
uter - geometry, -~ BRI FHBREMNT
. EEEEidE SELECT st_astext(CH08.fngetNearPoints(28,10.0));
SELECT geom FROM CHO08.points WHERE id=_id INTO point;
IREIZESRANT -
- ¥U&ﬁ%§§&id:_idﬁg,§,§D%$§E , MR [EInull st astext
IF point is null THEN R
RETURN null: MULTIPOINT (47.79196 56.008191,53.429016 55.964792,60.002324 49.2133313)
END IF;
- R RETX

buffer = ST_Buffer(point,d);

- BRI PR BENIRE

SELECT ST_Union(geom) FROM CHO08.points
WHERE ST_Contains(buffer, geom) INTO nn;

TRAHEERERFREA



‘8. 3.3 PostGISHYPL/pgSALTF{ETTTE & thr¥

O18-21. EX FE I Esp_CreateMST , AR#5I8- 14 EERYER/INVERA ( minimum-cost spanning

tree , MST) , EIRERARELEFL

CREATE OR REPLACE PROCEDURE sp_CreateMST()

AS $$
DECLARE
ids int[]; - B/ N SR EE
geoms geometry[]; -- MST4EREE
line geometry; -- B/ NEBRES:
point geometry; - MSTEREFSHIINNARRIERIA
rec record; - FIARICR
i int =0;
_id int;
BEGIN
- BIEEMSTIERLL SRR

DROP TABLE IF EXISTS CHO08.mst;
CREATE TABLE CHO08.mst (

ID serial PRIMARY KEY,
start_id int, - ELFERId
end_id int, - ELLE Rid
geom geometry

);

- VAFI8-14e%%Y , IREVIER & I O =AJid
_id =CH08.fn_getCenterClosestPoint();

SELECT id,geom FROM CHO08.points where id=_id into rec;
-~ BdIIAZBIMSTHIZE mgE

ids  =array[rec.id];

geoms = array[rec.geom];

TR, EXOETWT

point = rec.geom;

FORiIN 1..99 LOOP

-~ SHEMSTERERIANR

SELECT a.* FROM CHO08.points a,
(SELECT st_closestpoint(st_union(geom), st_collect(geoms)) as geom

FROM CHO08.points
WHERE id<>all(ids)
) foo
WHERE st_equals(a.geom, foo.geom)
INTO rec;

-~ HHSHERRANMSTE R

point = st_closestpoint(st_collect(geoms), rec.geom);
- $REXpointF MzAYid

_id = ids[array_position(geoms, point)];

—- BdIARIMSTIHEE R
ids = array_append(ids,rec.id);
geoms = array_append(geoms,rec.geom);
line = st_makeline(point,rec.geom);
INSERT INTO CHO08.mst(start_id,end_id,geom) VALUES(_id,rec.id,line);
END LOOP;
END; $$
LANGUAGE plpgsql;

TRAHEERERFREA =R
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CENTRAL SOUTH UNIVERSITY

8.3.3 PostGISHIPL/pgSOLFF I TIE

OfFESERERETUT
CALL sp_CreateMST();
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I‘B- 4 PostGISEEMNMAHFHX.

DRENAFREERERTRESH ARG T T REEFRESZ ERNNBEFRIT AT

%, GISKEEMNAF AL ZANEE
s SR FARIRT
» BEIVFAIEIV
s PHEFTFFRIRETC

o S
=3 =7

OQGISREH &
= QGISHIPythoniz=$IEFFAET
s EFPythonBIQGISHRFF &AIET(
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