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NO1 dung

m Tao bang

m Xen dir 11éu

m X0a dir li¢u

= Cap nhat dir li¢u
= Truy van dit liéu



= Tao bang

m Xen dir 11éu
m X0a dir liéu
= Cap nhat dir li¢u
= Truy van dit liéu



n Tao bang
n Xen dir liéu
n Xoa dir liéu

= Céap nhat dir liéu

T aO b éng = Truy van dit liéu

m Cu phap:
CREATE [ TEMPORARY | TEMP | TABLE table name (
{ column name type [ column constraint [...] ] |

table constraint }

[ ...]

)
[ INHERITS ( inherited table [,...]) ]



R " Tao bang
°* A ~ A n Xen dir liéu
Kiéu dir l1éu L i
Cép nhat dir licu
= Truy van dit liéu

m Céc kiéu thong dung
e So: integer, smallint, bigint, real, float8, numeric, serial
e Chudi ky tu: char, varchar, text
e Luin ly: boolean
e Ngay g10: date, time, timestamp
e Nhi phan: bytea
e Tién t&: money
e Mang: array
e Chudi bit: bit, varbit
e Dia chi mang: inet, cidr, macaddr
e Hinh hoc: path, point, line, polygon, box, circle, Iseg
e Object Identifiers: o1d, regclass, regtype, regproc, regoper
e Composite: dung create type dé tao dit liéu cau tric
e Pseudo: any, opaque, trigger, void, record, language_handler,egc



m Tao bang
Xen dir liéu

Rang budc trén column F indnti

] Cép nhat dir licu
= Truy van dit liéu

m column constraint ::=
| CONSTRAINT column_constraint name |
{ NOT NULL | NULL | UNIQUE | PRIMARY KEY |
DEFAULT default value |
CHECK (condition |
REFERENCES foreign_table [ ( foreign column ) |
| MATCH FULL | MATCH PARTIAL ]
| ON DELETE action |
| ON UPDATE action |
| DEFERRABLE | NOT DEFERRABLE ]
INITIALLY DEFERRED | INITIALLY IMMEDIATE |

)

action ::= { NO ACTION | RESTRICT | CASCADE | SET
NULL | SET DEFAULT }



m Tao bang
Xen dir liéu

Rang budc trén bang } Xt

] Cép nhat dir licu
= Truy van dit liéu

m table constraint ::=
| CONSTRAINT table constraint name |
{ UNIQUE ( column name [, ... ] )|
PRIMARY KEY ( column name [, ... ]) |
CHECK ( condition ) |
FOREIGN KEY ( column name [, ... | )
REFERENCES foreign_table
 (foreign column [, ... ]) ]
 MATCH FULL | MATCH PARTIAL ]
' ON DELETE action |
| ON UPDATE action |
| DEFERRABLE | NOT DEFERRABLE ]
INITIALLY DEFERRED | INITIALLY IMMEDIATE |




n Tao bang
n Xen dir liéu
n Xoa dir liéu

4 ] Cép nhat dir licu
V 1 du 1 = Truy van dit liéu
[ ]

m CREATE TABLE s (
sid varchar(3) PRIMARY KEY,
sname text NOT NULL,
status smallint,
city text);

m CREATE TABLE p (
pid varchar(3) UNIQUE NOT NULL,
pname text NOT NULL,
color text,
weight smallint,
city text);



n Tao bang
n Xen dir liéu
n Xoa dir liéu

4 ] Cép nhat dir licu
V 1 du 2 = Truy van dit liéu
[ ]

m CREATE TABLE sp (
sid varchar(3),
pid varchar(3),
qty integer NOT NULL CHECK (qty > 0),
CONSTRAINT sp pkey PRIMARY KEY (sid, p1d));

m CREATE TABLE films (
code char(5) PRIMARY KEY,
title text NOT NULL,
date prod date DEFAULT current date);



Vidu3

m CREATE TABLE favorite books (
1d varchar(5),
books text[]);

m CREATE TABLE sal emp (
name text,

pay by quarter integer]],
schedule text[][]);

] Tao bang

n Xen dir liéu
= Xoa di liéu
= Céap nhat dir liéu

m  Truy van dit li¢u

10



Vidu4

CREATE TABLE fruit (
name char(30),
image OID);

CREATE TABLE motos (
1d serial,

owner text);

CREATE TABLE authors (
id char(4) PRIMARY KEY,
name varchar(30),

SCX

boolean DEFAULT false);

] Tao bang

n Xen dir liéu
= Xoa di liéu
= Céap nhat dir liéu

m  Truy van dit li¢u
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] Tao bang

n Xen dir liéu

= Xoa di liéu

= Céap nhat dir liéu

Chinh stra bang Ty i

= Cu phap:
ALTER TABLE table [ * ]
ADD [ COLUMN ] column type
ALTER TABLE table [ * ]

ALTER [ COLUMN ] column { SET DEFAULT
defaultvalue | DROP DEFAULT }

ALTER TABLE table [ * ]

RENAME [ COLUMN ] column TO newcolumn
ALTER TABLE table

RENAME TO newtable
ALTER TABLE table

ADD CONSTRAINT newconstraint definition
ALTER TABLE table

OWNER TO newowner
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n Tao bang
n Xen dir liéu
n Xoa dir liéu

14 d [ Cép nhat dir licu
V 1 u 5 L] Truy vén dit liéu
[ ]

ALTER TABLE authors ADD COLUMN address text;

ALTER TABLE motos RENAME COLUMN 1d TO no;

ALTER TABLE authors DROP COLUMN address;

ALTER TABLE motos ALTER COLUMN owner TYPE varchar(30);
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m Tao bang
m Xen dir lieu

m Xo0a dir licu
= Cap nhat dir li¢u
= Truy van dit liéu
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Xen dir l1€u vao bang

m Cu phap:
INSERT INTO table [ (column [, ...] ) ]
{ VALUES (expression [, ...] ) | SELECT query }

] Tao bang

= Xen dirliéu
s Xoa ditliéu
= Céap nhat dir liéu
= Truy van dit liéu
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Tao bang
Xen dir liéu
Xoa dir liu

|
|
, = Céap nhat dir liéu
Vl du 6 L] Truy vén dit liéu
o

m Xen dir li€u vao bang s:
INSERT INTO s VALUES (‘S01°, ‘Smith’, 20, ‘London’);
INSERT INTO s VALUES (‘S02°, ‘Jones’, 10, ‘Paris’);
INSERT INTO s VALUES (‘S03°, ‘Blacke’, 30, ‘Paris’);

m Xen du li¢u vao bang p:
INSERT INTO p VALUES (‘PO1°, ‘Nut’, ‘red’, 12, ‘London’);
INSERT INTO p VALUES (‘P02’, ‘Bolt’, ‘green’, 17, ‘Paris’);
INSERT INTO p VALUES (‘P03°, ‘Screw’, ‘blue’, 17, ‘Roma’);
INSERT INTO p VALUES (‘P04°, ‘Screw’, ‘red’, 14, ‘London’);

16



Vidu7

m Xen dir l1€u vao bang sp:
INSERT INTO sp VALUES (‘S01°, ‘P01°, 300);
INSERT INTO sp VALUES (‘S01°, ‘P02’, 200);
INSERT INTO sp VALUES (‘S01°, ‘P03’, 400);
INSERT INTO sp VALUES (‘S02’, ‘P01°, 300);
INSERT INTO sp VALUES (‘S02’, ‘P02’, 400);
INSERT INTO sp VALUES (‘S03’, ‘P02’, 200);

Tao bang
Xen dir li¢u
Xoa dir liu

Cép nhat dir licu
Truy van dit lidu
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m Tao bang
m Xen dir 11éu
m X0a dir liéu

= Cap nhat dir li¢u
= Truy van dit liéu
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] Tao bang
n Xen dir liéu
n Xéa dir liéu

= Céap nhat dir liéu

Xoa du liéu tu bang L oo vin de s

m Cu phap:
DELETE FROM table [ WHERE condition ]

m Vidu:
DELETE FROM films;

DELETE FROM films WHERE code = ‘00013’;
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m Tao bang

m Xen dir 11éu

m X0a dir li¢u

= Cap nhat dir licu

® Truy van dr icu
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] Tao bang

n Xen dir liéu

= Xoa di liéu

] Cép nhit dir liéu

Cap nhat dir iéu cua bang ' Toyviadoits

m Cu phap:
UPDATE table
SET col = expression [, ...]
| FROM fromlist ]
| WHERE condition ]

m Vidu:
UPDATE favorite books
SET books = “{“databases”, “data mining”, “machine learning”}’
WHERE 1d = ‘00013’;
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m Tao bang

m Xen dir 11éu

m Xo0a dir licu

= Cap nhat dir li¢u
= Truy vin dir liéu
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] Tao bang

n Xen dir liéu

s Xoadir liéu

= Céap nhat dir liéu

Truy Vé,n d& liéu " T;‘uy V;Ain dir l.iéu

m Cu phap:
SELECT [ ALL | DISTINCT [ ON ( distinct expression [, ...] ) ] ]
target expression [ AS output name | [, ...]
| FROM from 1item [ {, | CROSS JOIN } ...]]
| WHERE condition |]
' GROUP BY aggregate expression [, ...] ]
| HAVING aggregate condition [, ...] ]
' { UNION | INTERSECT | EXCEPT [ALL] } select ]

' ORDER BY order expression [ ASC | DESC | USING
operator | [, ...] ]

| FOR UPDATE [ OF update table [, ...] ]]
[ LIMIT { ALL | count } [ { OFFSET |, } start ] ]
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] Tao bang
n Xen dir liéu
= Xoa di liéu

A /‘\ (] Cép nhat dir licu
Menh de FROM [ Truy van dit liéu

m from item ::=
{ [ ONLY ] table name [ * ]
[ [ AS ] from alias [ ( column_alias list) ] ]|
(select ) [ [ AS ] alias [ ( column alias list) ] ]|
from_item [ NATURAL ] join_type from_item
[ ON (join_condition ) | USING ( join_column_list) ]
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Kiéu két nodi (JOIN)

® join _type ::=
[ INNER |
LEFT [ OUTER ]|
RIGHT [ OUTER | |
FULL [ OUTER ]
] JOIN

] Tao bang

n Xen dir liéu

= Xoa di liéu

= Céap nhat dir liéu
m Truy vén dir liéu

25



Tao bang
Xen dir liéu
Xoa dir liu

Cép nhat dir licu
Truy van dit liéu

Vidu 8

mydb=# SELECT 3#*3 AS nb;
np

G
(1 row)

mydb=4# SELECT randomf(), 10-2 AS nb;

random | b
e ____ e
0.106375307359907 | 3

(1 row)
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Vidu9

SELECT +

FROM s;

sname | status
_______ NI
Smith | 2 [
Jones | 10
Blacke | S0
)

SELECT *

FROM p;

priame | color |
—————— +———————+
Nut | red |
Bolt | green |
Screw | blue |
Screw | red |
)

12
17
17
14

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

London
Paris
Roma
London
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Vidu 10

my db=4#
my b —#

sid | pid | gty

SELECT *
FROM spr
e
PO1 | 300
P02 | 200
PO | 400
P01 | 300
POZ | 400
POZ | 200
)

SELECT *
FROM 5P
LIMIT 37
pid | qty
_____ b
PO1 | 300
POZ | 200
PO | 400

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

mydb=# SELECT *
mydb-# FROM sp
mycdb-# OFFSET 2
mydb—-# LIMIT 3;
sid | pid | gty
_____ 4
S01 | PO3 | 400
S0z | POL | 300
Ss02 | POZ | 400
mydb=# SELECT sid
mycdb-# FROM s
mydb-# WHERE city='Paris';
s1d
S02
S03
(2 rows)
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Vidu 11

mydb=# SELECT *
mycb—# FROM s
mydb—-# WHERE city LIKE 'P%';

sid | sname | status | city
————— SR T R e
S02 | Jones | 10 | Paris
S03 | Blacke | 30 | Paris
(2 rows)

mydb=# SELECT DISTINCT pid
mycdb-# FROM sp;
pid

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

Vidu 12

mydb=# SELECT sid

mydb-# FROM s

mydb-# WHERE city='Paris' and status > 20;
sid

mydb=# SELECT sid, status

mydb-# FROM s

mydb-# WHERE city='Paris' ORDER BY status DESC;
s1d | status

_____ e
S03 | 30
S02 | 10
(2 I'OWSs)
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Vidu 13

mydb=# SELECT sname
mydb-# FROM 3
mydb—# WHERE s1d IN (SELECT sid
mrycb (# FROM sp
o (4 WHERE pid='pP02"');
sname
Blacke
Jones
Smith
(3 rows)

mydb=# SELECT sname
mydb-# FROM 3
mydb—-# WHERE 'PO1l' NOT IN (SELECT pid

mrycb (# FROM sp

mydb (# WHERE sid=s.sid);
sname

Blacke

(1 row)

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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Vidu 14

my db=4#
mry b — #
my db—#
mry b —#
my db—#
iy b —#
my b — #

SELECT pid
FROM sp

WHERE sid='sS01"
INTERSECT
SELECT pid
FROM D

WHERE weight>13

mydlo=#
bl — #
) iyl —#
o —#
mydlo—#
b — #
iyl —#

F

SELECT pid
FROM =10

WHERE sid="'3S01"
EXCEPT

SELECT pid
FEOM 1

WHERE welght>13;

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

SELECT pid
FROM sp

WHERE s1d='s501"
NI ON

SELECT pid
FROM p

WHERE welght>13;
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Vidu 15

mydb=# SELECT count (sid)

mydb—-# FROM sp

mydb-# WHERE pid='P02';
count

mydb=# SELECT SUM {qty)

mydb—-# FROM sp

mydb-# WHERE pid=T'P02';
sum

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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Vidu 16

mydb=# SELECT pid, count(sid)

mydb—-# FROM sp
mydb-# GROUP BY pid;

pid |

count

SELECT pid, SUM{(qty)
FROM sp

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

mydb=# SELECT max (qty), avg(gty)
mydb—-# FROM sp;

max | avg
_____ o

400 | 300.0000000000000000

(1 row)

GROUP BY pid HAVING pid <> 'P02';

S LI
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Vidu 17

mydo=# SELECT *
mydb—# FROM t1;
1d | name

mydb=# SELECT *
mydb-# FROM t2;

1d | address
e
2 | 53000-LAVAL
2 | TLOO000-PARIS
53 | 44000-NANTES

(3 rows)

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

Vidu 18

mydb=# SELECT *
mydb-# FROM tl CROSS JOIN t2;

1d | name | 1id | address

S P . S A
1 | Peter | 2 | 53000-LAVAL
1 | Peter | 5 | TH000-PARIS
1 | Peter | S | 44000-NANTES
2 | Joe | 2 | 53000-LAVAL
2 | Joe | 5 | TH000-PARIS
2 | Joe | S | 44000-NANTES
3 | Bob | 2 | S3000-LAVAL
S5 | Bob | 5 | TH5000-PARIS
53 | Bob | S | 44000-NANTES

(9 rows)
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Vidu 19

mydb=# SELECT *#

mydb-# FROM £l INNER JOIN t2 ON tl.id = t2.id;

1d | name | 1d | address
e ——— b
2 | Joe | 2 | 53000-LAVAL
3 | Bob | S | 44000-NANTES
(2 IOows)

mydb=4# SELECT *

mydb-# FROM t1 NATURAL INNER JOIN t2;

1d | name | address
4 __ o __
2 | Joe | 53000-LAVAL
> | Bob | 44000-MNANTES
(2 rows)

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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Vi du 20

Tao bang
Xen dir liéu
Xoa dir liu

Cép nhat dir licu
Truy van dit liéu

mydb=# SELECT *#
mydb-# FROM tl LEFT JOIN t2 ON tl.id = t2.id;

1d | name | 1d | address
————t et
1 | Peter | |
2 | Joe | 2 | 53000-LAVAL
3 | Bob | 3 | 44000-NANTES
(3 rows)
my db=4#

mydo=# SELECT *#
mydo-# FROM tl RIGHT JOIN t2 ON tl.id = t2.id;

1d | name | 1d | address
__________ oy ____
2 | Joe | 2 | H3000-LAVAL
| | 5 | T5000-PARIS
53 | Bob | S | 44000-MNANTES
(3 Irows)

38



Vidu 21

mydb=# SELECT *

mydb—# FROM t1 FULL JOIN t2 ON tl.1d = t2.id;

1d | name | i1d | address
e e
1 | Peter | |
2 | Joe | 2 | 53000-LAVAL
3 | Bob | > | 44000-NANTES
| | 5 | T5000-PARTIS
(4 rows)

mydb=# SELECT *

mydb—# FROM t1 LEFT JOIN t2 ON tl.id = tZ.id

mydb=# AND t2.address = '53000-LAVAL';
1d | name | 1id | address
————t——————— e
1 | Peter | |
2 | Joe | 2 | 53000-LAVAL
3 | Bob | |
(3 rows)

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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] Tao bang
n Xen dir liéu
= Xoa di liéu

] Cép nhat dir licu

TaO Chi IIlUC = Truy vén dit liéu

m Cu phap:
CREATE [ UNIQUE ] INDEX index name ON table
[ USING method | (column [ op class ][, ...])
CREATE [ UNIQUE ] INDEX index name ON table
| USING method ] ( func name ( column [, ... ] ) [ op class ])

m B-Tree, Hash, R-Tree, GiST
= Tiang toc cho phép truy van

40



Vidu 22

mydl=+#
mydlo—#
my o —#
o —#

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

EXPLATIN ANALYZE

SELECT *

FROM =p

WHERE pid="PO3';
QUERY FPLAIN

Seq Scan on sp  (cost=0.00..29.62 rows=5 width=18)
(actual time=0.0659,.0.076 rows=1l loops=1l)

Filter: (ipid)::text = "PO3'::text)
Total runtime: 0.171 ms

(3 rows)

mydlb=# CREATE INDEX pid index

nydb—-# ON sp(pid);

CEEATE INDEX

mydlo=4#

mydl=# EXFPLATIN ANALYZE

mydlb-# SELECT *

nydb-# FROM sp

mydb—-# WHERE pid='FP03";

QUERY FPLAN

Seq Scan on sp (cost=0.00..1.07 rows=l width=18)
(actual time=0.0323..0.040 row=s=1l loop=s=1l)
Filter: ((pid)::text = 'PO3'::text)

Total

runtime: 0.114 ms

(3 rowsz) 41



Tao bang
Xen dir liéu
Xoba dir liéu

, = Capnhat dit licu
Vl dl.l 23 " Triy vén dir li¢u
m Dt li¢u binary:
CREATE TABLE fruit (
name char(30),
image OID);

INSERT INTO fruit VALUES ('peach’, lo import('/usr/images/peach.jpg'));

SELECT lo export(fruit.image, '/tmp/outimage.jpg') FROM fruit
WHERE name = 'peach’;

SELECT lo_unlink(fruit.image) FROM fruit;
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Tao bang
Xen dir liéu
Xoba dir liéu

|
, = Céap nhat dir liéu
V 1 du 24 (] Truy van dit liéu
[ ]

m D@ l1€u mang:

CREATE TABLE array test (

coll INTEGER]S5],

col2 INTEGER[][],

col3 INTEGER][2][2][]);
INSERT INTO array test VALUES (
'{1,2,3,4,5}",
125, 43.43 5,
125,413,457 5,145,65, {7,833} );
SELECT * FROM array test;
SELECT coll[4] FROM array test;
SELECT col2[2][1] FROM array test;

SELECT col3[1][2][2] FROM array test;
43



Vidu 25

= Cau truy van dé quy: (suy dién)
CREATE TABLE parent (
f varchar(10),
c varchar(10));

f 1a cha cua ¢ hay

claconcuaf

INSERT INTO parent VALUES('Paul’, 'Henrt');
INSERT INTO parent VALUES('Jean', 'Marie');
INSERT INTO parent VALUES('Louis', 'Paul');
INSERT INTO parent VALUES('Katie', 'Louis");
INSERT INTO parent VALUES('Nicole', 'Jean");

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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Vidu 25

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu

m Cau truy van dé quy: (suy dién) tim t0 tién cta Paul

WITH RECURSIVE anc(An, De) AS
(

SELECT f, ¢ FROM parent

UNION ALL

SELECT a.An, p.c

FROM anc a, parent p

WHERE a.De =p.f

)
SELECT * FROM anc WHERE De = ‘Paul’;
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Tao bang
Xen dir liéu
Xoa dir liu

|
‘ 184 ] Cép nhat dir licu
1 du 2 6 (] Truy van dit liéu
[ ]

= Cau truy van dé quy: tinh tong day s6 nguyén 1, ..., 100

WITH RECURSIVE t(n) AS
(

SELECT 1

UNION ALL

SELECT n+1

FROM t

WHERE n <100

)
SELECT sum(n) FROM t;
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Vidu 27

m Cau truy van dé quy: tinh giai thira ciia 5

WITH RECURSIVE gt(n, r) AS
(

SELECT 1, 1

UNION ALL

SELECT n+1, (n+1)*r

FROM gt

)
SELECT r FROM gt OFFSET 4 LIMIT 1;

Tao bang

Xen dir liéu

Xoa dir licu

Cép nhat dir licu
Truy vén dir liéu
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