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s CREATE TABLE
e HO tro cho dinh nghia ké thira INHERITES)
e Phép truy van ciing lam viéc trén dit liéu thira ké
e SELECT (ONLY)
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mydb=4# CREATE TABLE capitals (

mydb (# name text,

mydb (# population integer,
mydb (# altitude integer,
mydb (# state char(2));

CREATE TABLE

mydb=4# CREATE TABLE cities

mydb ((# name text,
mydb (# population integer,
mrycll (# altitude integer);

CREATE TABLE
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mydb=# SELECT name, population, altitude
mydb—-# FROM cities;

rarme | population | altitude
____________ o ___
city one | 1023 | 150
city two | 19723 | 1200
city three | 5043 | 170
city four | 1013 | 100
(4 rows)

mydb=# SELECT name, population, altitude
mydb—-# FROM capitals;

name | population | altitude

______ i
toto | 1072 | 160

titi | 1972 | 175

tutu | 972 | 115

(3 rows)
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mydb=# SELECT name, population, altitude
mydb—# FROM cities

mydb—# UNION

mydb—-# SELECT name, population, altitude
mydb—# FROM capitals;

name | population | altitude
____________ T R
city four | 1013 | 100
clty one | 1023 | 150
clty Three | 5043 | 170
city two | 19723 | 1200
titl | 1972 | 175
toto | 1072 | 160
tutu | 972 | 115
(7 rows)
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mydb=4# CREATE TABLE cities

my db ((# name text,
mydb (# population integer,
mrydb (# altitude integer);

CREATE TABLE

mydb=4# CREATE TABLE capitals (
mydb (# state char(z))

rry b —# TNHERITS (cities) ;
CREATE TABLE
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mydb=# SELECT *
mydb-# FROM cities;

name | population | altitude
____________ o
city one | 1023 | 150
city two | 198723 | 1200
clty three | 5043 | 170
city four | 1013 | 100
toto | 1072 | 160
titl | 1972 | 175
Tutu | 972 | 115
(7 rows)
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mydb=# SELECT *
mydb—# FROM ONLY cities;

nare | population | altitude
____________ o __
city one | 1023 | 150
city two | 19723 | 1200
city three | 5043 | 170
city four | 1013 | 100
(4 rows)

mydb=# SELECT *
mydb-# FROM capitals;

name | population | altitude | state
—————— g
toto | 1072 | 160 | TO
tit1 | 1972 | 175 | TI
tutu | G772 | 115 | TO

(3 rows)
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= CU phap: I
CREATE TYPE typename (

INPUT = input_function,

OUTPUT = output_function,

INTERNALLENGTH = { internallength | VARIABLE }
, DEFAULT = default ]

, ELEMENT = element ]

, DELIMITER = delimiter ]

, PASSEDBYVALUE ]

, ALIGNMENT = alignment ]

, STORAGE = storage ])

CREATE TYPE typename AS
(column_name data_type [, ... ])

12
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mydb (#
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mydb (#
CREATE

my db=4#
iy db (#
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CREATE

my db=4#
my b —#
INSERT
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UPDATE
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CREATE TYPE 1nventory 1tem AS ¢
narme Text,
supplier 1id integer,
price numeric j;

TYPE

CREATE TABLE on hand (
item inventory 1tem,
count integer );

TABLE

INSERT INTO on hand

VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

17512 1

UPDATE on hand

SET 1tem.name =
1

"funny '

13



Vidu 7 (cont.)

hydh=# select * from on_hand;

1tem ! count
________________________ +_______

C"fuzzy dice",42,1.929) | 1000
(1 rowl

mydb=# select 1tem from on_hand;
1tem

C"fuzzy dice” 42,1.9%)

(1 rowl

mydb=# select item.price from on_hand;
ERRORE: missing FROM-clause entry for tahle
LIMNE 1: select item.price from on_hand;

mydh=#
ydb=# select C(item).price from on_hand;
price
1.9%
(1 row

[ 1] i t Br|1ll
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= CU phap:

CREATE FUNCTION name ([ ftype [, ...]1]1)
RETURNS rtype

AS definition

LANGUAGE 'langname ' [ WITH (attribute [, ...] ) ]

CREATE FUNCTION name ([ ftype [, ...]1])
RETURNS rtype

AS obj_file, link_symbol

LANGUAGE 'C' [ WITH (attribute [, ...] ) ]

16



Ké thira

Dinh nghia kiéu

Dinh nghia ham

Dinh nghia rang budc dir li¢u

Vidu 8

Dinh nghia trigger

Tao View

Truy cap canh tranh

mydb=# SELECT status
mydb-# FROM s;
status

mydb=4# CREATE FUNCTION minus one (lnteger)

mydb—# RETURNS 1nteger AS 'SELECT $1 - 1 AS RESULT;'
mydb-# LANGUAGE 'sql';

CREATE FUMNCTION

mydb=4# SELECT minus_one(status)
mydb—# FROM s5;
minus one

17



Vidu9

mydb=4#
my b —#
my b — #
mydb T #
b
mydb T #
mmydb T
CREATE

my db=4#
my b —#
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CREATE FUNCTION add one(1 1nteger)

RETURNS integer AS
T
BEGIN
RETURN 1 + 1;
END;
" LANGUAGE 'plpgsgl';
FUNCTION

SELECT add one(status)
FROM s;

add_one
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Vidu 10

bash-2.

05b% more 1nc.c

#include <pgsgl/server/postgres.h>
#include <fmgr.h>
PG MODULE MAGIC;

int

increment (int arg) -

/% By Value */

int

bash-=-.
bash-=-.
bash-2.
libinc.

increment (int arg) |
return arg + 1;

05b5 gcc -c¢ —-fpic inc.c

05b% gcc —-shared inc.o -o libinc.

05b% 1s 1lib*
50

=18
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mydb=# CREATE FUNCTION increment{(integer)
mydb-# RETURNS integer AS

mydb-# '/var/lib/pgsqgl/cde/libinc.so’
mydb-# LANGUAGE 'c';

CREATE FUNCTION

mydb=# SELECT increment (status)
mydb—# FROM s;
increment
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Vidu 11(cont.)

pdb=4
pdb-#
pdh-#
pdb-#
CRERTE

dh=
ri

(1 row)

price_
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CREATE FUHCTIOH price extension{inventory 1tem, integer)
RETURHS numeric

NS “SELECT $1.price * 527

LAHGUAGE S0L;

FUHCTIOH

SELECT price extension(item, 100

FEOM on_hand;
extension

21
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s CREATE TABLE ho tro cho dinh nghia nhitng rang
budc:
e NOT NULL
e UNIQUE
e CHECK
e PRIMARY KEY (UNIQUE va NOT NULL)
e REFERENCES (Khoa ngoat)

23
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test=# CREATE TABLE cities (

test(#
test(#
test(#
test(#

nc smallint PRIMARY KEY,

name varchar(30),

pop bigint NOT NULL,
nb_museums smallint DEFAULT 0);

test=# CREATE TABLE hotels (

test(#
test(#
test(#
test(#
test(#

nh integer PRIMARY KEY,

nc smallint REFERENCES cities,
name varchar(30),

category varchar(12)

CHECK (category IN (‘modeste’,'confortable’,'luxe’)));
24
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test=# CREATE TABLE tourists (

test(#
test(#
test(#
test(#
test(#
test(#

nt integer PRIMARY KEY,

name varchar(20),

last_name varchar(20),

age smallint CHECK (age > 0),

type varchar(14)

CHECK (type IN (‘sportif','intellectuel’,'ecologiste")));

test=# CREATE TABLE museums (

test(#
test(#
test(#
test(#

nm integer,

nc smallint REFERENCES cities,

name varchar(30) NOT NULL,

PRIMARY KEY (nm,nc)); o5
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test=# CREATE TABLE bookings (

test(# ntinteger REFERENCES tourists,
test(# nh integer REFERENCES hotels,
test(# begin_date date NOT NULL,

test(# nb_days smallint NOT NULL,

test(# PRIMARY KEY (nt,nh,begin_date));

test=# CREATE TABLE ut (

test(# id integer PRIMARY KEY,
test(# acc_no integer UNIQUE);
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Test=# SELECT *
test-# FROM hotels:

nh | nc | natne |  category

———— F——————
1 | 1 | FPlaza | confortable
2 | 2 | Royal | luxe
31 3 | onmi | confortable
4 | 4 | New World | luxe
51 1 | Sami | modeste

(5 rows)

test=# SELECT *

test-# FROM tourists:

nt | name | last name | age | type

= o— - t————— SIS
1 | Do | Thanh Nghi | 31 | sportif
2 | Le | Thi Huyen | 30 | intellectuel
3 | Do | Hiep Thuan | 25 | ecologiste
4 | Do | Thi Bich Hanh | 28 | sportif
5 | Do | Thi Thanh Dung | 33 | intellectuel
& | Do | Thi Kim Phuong | 35 | sportif
7 | Wguyen | Thanh Chuong | 35 | sportif

{7 rows)
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Vidu 16

Test=# SELECT *
test-# FROM museums;
nm | nco | name

+
| CULTURE
| ROTI

| CHARLIE
| LOUVEE

| HISTOIRE
| SIECLE

test=# SELECT *
test-# FROM cities;

neo | narme |  pop
____+ __________ + ________
3 | Laval | 5200
1 | Montreal | 150000
Z | Hull | 00
4 | Meccill | 5000
(4 rows)

test=# SELECT *
tezt-# FROM bookings;
nt | nh | begin date

1955-05-03
1995-04-03
1955-04-10
1995-04-30

+
| 1555-04-30
|
|
|
|
| 1995-05-10
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test=# INSERT INTO cities(nc, name, pop) VALUES (3, 'Waterloo',
150000);

ERROR: duplicate key violates unique constraint “cities_pkey"

test=# INSERT INTO museums VALUES (2, 2, NULL);
ERROR: null value in column "name" violates not-null constraint

test=# INSERT INTO museums VALUES (1, 10, 'CULTURE);

ERROR: Insert or update on table "museums" violates foreign key
constraint "museums_nc_fkey"

DETAIL: Key (nc)=(10) is not present in table "cities".
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test=# INSERT INTO tourists VALUES (8, 'Dinh’, 'Gia Bao', 34, 'foo’);

ERROR: new row for relation "tourists™ violates check constraint
"tourists_type check"

test=# INSERT INTO tourists VALUES (8, 'Dinnh’, 'Gia Bao', 0,
'sportif');

ERROR: new row for relation "tourists" violates check constraint
"tourists_age check"

test=# INSERT INTO ut VALUES (1,1072);

test=# INSERT INTO ut VALUES (2,1072);

ERROR: duplicate key violates unique constraint "ut_acc_no_key"
30
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= CU phép:

CREATE TRIGGER name { BEFORE |AFTER } { event [OR ...] }
ON table

FOR EACH { ROW | STATEMENT }

EXECUTE PROCEDURE func ( arguments )

32
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museum co trong thanh pho
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test'4
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Lest'#
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test'#
CREATER

test=#
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CREATH

Lest=4#
test-#
test'4
Lest'#
Lest'#
Lest'#
test'#
CREATER

test=#
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CREATH
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CREATE FUNCTION insert museums () RETURNS TRIGGER AS

T

BEGIN
UPDATE cities SET nb museums = nb museums + 1 WHERE nc = NEW.nc;
RETUERN NEW:?

END;

" LENGURGE 'plpgsqgl’:

FUNCTION

CREATE TRIGGER trigger insert museums BEFORE INSERT ON museums
FOR EACH ROW EXECUTE PROCEDURE insert museums():
TRIGGER

CREATE FUNCTION del museums(; RETURNS TRIGGER AS

T

BEGIN
UPDATE cities SET nb museums =
RETUERN NEW:?

END;

" LENGURGE 'plpgsqgl’:

FUNCTION

nb museums - 1 WHERE nc = OLD.ncC:

CREATE TRIGGER trigger del museums BEFORE DELETE ON museums
FOR EACH ROW EXECUTE PROCEDURE del museums!();

TRIGGER 34
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test=4#
test-#
test'#
test'#
test'#
test'#
test'#
test'#
test'#
test'#
CEEATE

test=#
test-#
CREATE
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CREATE FUWCTION update_museums (] REETURNS TRIGGEER A5

BEGIN
IF OLD.ne < MWEW.nc THEM
UPDATE wities SET nh_museums = nbh_museums - 1 WHEEREE ne = OLD.ne:
UPDATE wities SET nh museums = nkh museums + 1 WHEEREE ne = HEW.neo:
EWD IF:
RETURN WEW:;
EMD ;
" LANGUAGE 'plpgsgl':
FUMCTION
CREATE TRIGGHER trigger update_museums BEFORE UFPDATE 0N museums

FOE EACH ROW EXECUTE PROCEDURE update_museums():
TEIGGER

35
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m Tao trigger dé dam bao khi cap nhat dit liéu trong bang
bookings, mot ngu:0’1 du lich thuoc t1p intellectuel chi o
trong khach san cua mot thanh pho c6 it nhat 1 bao tang
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test=#
test-#
test'#
test'#
test'#
test'#
test'#
test'™#
test'#
test'#
test'"#
test'#
test'#
test'#
test'#
test'#
test'#
test'#
CREATE

test=#
test-#
test-#
CREATE

CREATE FUNCTION insert update bookingsl() RETURNS TRIGGER AS

DECLARE
nbm INTEGER;
BEGIN
SELECT cities.nb museums INTO nbm
FROM cities, hotels, tourists
WHERE (NEW.nt = tourists.nt)
AND (tourists.type = ''intellectuel'?)
AND (NEW.nh = hotels.nh)
AND (hotels.nc = cities.nc):
IF (nbm < 1) THEN
RAISE EXCEPTION '"'A tourist of the intellectuel type ...."'';
END IF:
RETURN NEW:;
END;
' LANGUAGE 'plpgsql':
FUNCTION
CREATE TRIGGER trigger_insert update_bookingsl

BEFORE INSERT OR UPDATE ON bookings
FOR EACH ROW EXECUTE PROCEDURE insert update bookingsl():

TRIGGER
37
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m Tao trigger d¢ dam bao khi cap nhat dit liéu trong béng
bookings, mot ngu’ol du lich thuoc t1p ecologlste chi ¢
trong khach san ctia mot thanh pho cé dan s6 it hon 1000
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test=#
test-#
test'#
test'#
test'#
test'#
test'#
test™#
test'#
test'#
test'#
test'#
test'#
test'#
test'#
test'#
test'#
test'#
CREATE

test=#
test-#
test-#
CREATE

CREATE FUNCTION insert update bookings2 () RETURNS TRIGGER AS
T
DECLARE
nbp INTEGER?
BEGIN
SELECT cities.pop INTO nbp
FROM cities, hotels, tourists
WHERE (NEW.nt = tourists.nt)
AND (tourists.type ='recologlister?)
AND (NEW.nh = hotels.nh)
AND (hotels.nc = cities.nc):;

IF (nbp >= 1000) THEN
RAISE EXCEPTION '"'A tourist of the ecologiste type ...'':
END IF;
RETURN NEW?
END;
' LANGUAGE 'plpgsql';:
FUNCTION

CREATE TRIGGER trigger insert update bookings2

BEFORE INSERT OR UPDATE ON bookings

FOR EACH ROW EXECUTE PROCEDURE insert update bookings2():;

TRIGGER 39
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trl gger_i nsert_u pdate_bOOki ngs:l_ & E Dinh nghia rang buéc dit liéu

DPinh nghia trigger

trigger_insert_update_bookings?2 r v

Truy cap canh tranh

test=# INSERT INTO bookings VALUES (3, 3, '1999-04-30', 2);

ERROR: Atourist of the ecologiste type only books the hotel in a city
having less 1000 populations

test=# INSERT INTO bookings VALUES (2, 3, '1999-04-30', 2);

ERROR: Atourist of the intellectuel type only books the hotel in a city
having at least one museum
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L] Tao View
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= CU phép:
CREATE VIEW view _name AS SELECT query

m Tu ver. 9.2 trd vé trudc postgres khong cho ph¢p insert,
update, delete trén view. Can két hop vo1 CREATE
RULE d¢ thuc hién insert, update, delete

= Nhung tur ver. 9.3 postgres cho phe¢p insert, update,
delete trén view don gian (khong c6 ménh dé WITH,
DISTINCT, GROUP BY, HAVING, LIMIT, OFFSET,
UNION, INTERSECT, EXCEPT, etc.)
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my db=4#
my b (#
CREATE

my db=4#
iy db —#
mmy b —#
CREATE

my db=4#
INSERT

my db=4#
ERROR:
HINT:

ERROR:
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Tao View
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CREATE TABLE realtable
col integer);
TABLE

CREATE VIEW view realtable AS
SELECT *

FROM realtable;

WIEW

TNSERT INTO realtable VALUES (1) 7
17527 1

INSERT INTO view_realtable VALUES (23 ;

cannot i1nsert into a view

You need an unconditional ON INSERT DO INSTEAD rule.
cannot 1nsert into a view
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mydb=# SELECT *
mydb-# FROM realtable;
col

mydb=# SELECT *
mycb-# FROM view realtable;
col
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Vl du Dinh nghia trigger

’ Tao View
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mycdb=# CREATE RULE vliew realtable insert AS

myco-# ON INSERT TO view realtable

mydb-# DO INSTEAD

my b —# IMNSERT INTO realtable VALUES (new.col);
CREATE RULE

myco=# INSERT INTO view realtable VALUES (3);
INSERT 17522 1

mydo=# SELECT *
mydb-# FROM realtable;
col
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my db=4#
my db—#
mry b — #
my db —#
my db—#
my db—#
CREATE

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

CREATE RULE view realtable update
ON UPDATE TO viliew realtable
DO INSTEAD
UPDATE realtable
SET col = new.col
WHERE col = old.col;
EULE

CREATE RULE view realtable delete
ON DELETE TO vilew realtable
DO INSTEAD
DELETE FROM realtable
WHERE col = old.col;
EULE

Ké thira

Dinh nghia kiéu

Dinh nghia ham

Dinh nghia rang budc dir li¢u
Dinh nghia trigger

Tao View

Truy cap canh tranh

AS

AS
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m K¢ thua
= Dinh nghia kiéu
= Dinh nghia ham

= Dinh nghia rang budc dir li¢u

= Dinh nghia trigger
m Tao View

= Truy cap canh tranh
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K¢ thira
Dinh nghia kiéu
m Pinh nghia ham
A [ DPinh nghia rang budc dir licu
Truy C ap C anh tranh ] DPinh nghia trigger
* * [ Tao View
Truy cip canh tranh

® Nhi€éu nguot dung chia s€ co so dir li¢u
e Cap nhat, truy van déng thot

o Lam thé nao dé dam bao duoc tinh nhat quan cta dir lidu tir
phia cac nguo1 dung ?

e Khai niém giao dich (TRANSACTION)
e ACID (Atomic, Consistent, Isolated, Durable)
e MVCC (MultiVersion Concurrency Control)

e BEGIN, ABORD, END, COMMIT, ROLLBACK,
SAVEPOINT, CHECKPOINT, SET TRANSACTION,
START TRANSACTION, SET CONSTRAINTS, LOCK
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K¢ thira
Dinh nghia kiéu
m Pinh nghia ham
A ] Dinh nghia rang budc dir li¢u
Truy C ap C anh tranh L] DPinh nghia trigger
* * (] Tao View
Truy cip canh tranh

= Tinh nguyén tu
e Giao dich két thtc lam « all-or-nothing » trén co so dir liéu
e Giao dich bat dau bang BEGIN
e L¢&nh trong giao dich chi dugc thuc hién khi gap « COMMIT »
e L¢nh trong giao dich sé€ b1 huy bo khi gap « ROLLBACK »
e Moi cau SQL déu nén thyc thi trong mot giao dich
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Truy cap canh tranh

= Tinh nguyén tu

One transaction

K¢ thira

Dinh nghia kiéu

Pinh nghia ham

DPinh nghia rang budc dir licu
DPinh nghia trigger

Tao View

Truy cap canh tranh

e Mot giao dich nhém nhiéu phép toan thanh phép toan nguyén tir
o Két qua cua giao dich 1a « all-or-nothing »

(" BEGIN:
WHERE name

WHERE name
< WHERE name

WHERE name

WHERE name
WHERE name

COMMIT;

UPDATE accounts SET balance = balance -

"Alice’;

UPDATE branches SET balance = balance -

(SELECT branch name FROM
"Alice’);

UPDATE accounts SET balance = balance +

"Bob’;

UPDATE branches SET balance = balance +

(SELECT branch _name FROM
"Bob’);

100.00

100.00
accounts

100.00

100.00
accounts
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Truy cap canh tranh

m Tinh c0 13p

Ké thira
Dinh nghia kiéu
Pinh nghia ham

DPinh nghia rang budc dir licu

DPinh nghia trigger

Tao View

Truy cap canh tranh

e CO04 muc do co lap: SERIALIZABLE, REPEATABLE
READ, READ COMMITTED, READ UNCOMMITTED

e 3 hién tuong thudng gap: dirty read, nonrepeatable read,

phantom read

Isolation Level |Dirty Read Nonrepeatable Read Phantom Read
Eead uncommitted [Possible Possible Possible
Fead comtmtted Mot possible Possible Poszsible
Eepeatable read Mot possible Mot possible Poszsible
-eralizable Mot possible Mot possible Mot possible
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K& thira

u
n Dinh nghia kiéu
m Pinh nghia ham
A ] Dinh nghia rang budc dir li¢u
Truy C ap C anh tranh L] DPinh nghia trigger
* * m Tao View
|

Truy cap canh tranh

= Tinh c0 13p
e Maic dinh PostgreSQL si dung READ COMMITTED

User: bruce Time User:sheila
EEGIN TRANISACTION T1 EEGIN TREANIALCTION
UTPDATE customers TZ

3ET halance =

balance - 3

THEFE
custoner_id
ar

T3 SELECT 23UM| balance )
FEOM customers:

T4 COMMIT TRANSACTION:

ROLLEACE TRANSACTION: TE 52



K¢ thira

Dinh nghia kiéu

Pinh nghia ham
A Dinh nghia rang budc dir li¢u

Truy C ap C anh tranh binh nghia trigger

Tao View

Truy cap canh tranh

m Tinh c0 lap: READ COMMITTED => nonrepeatable read

User: bruce Time User: sheila
EEGIN TRANSACTION: T1 BEGIN TRANSACTION:
T2 SELECT balance
FEOM customers
TMHEEE

customer id = Z;

T3
UFDATE customers
SET balance = 20
WHERE
customer_id = z;
COMMIT TRANSACTIOMN; T4
TE
SELECT balance
FREOM customners
WHEERE
customer_id = z;
Ta

COMMIT TEANIACTION: 53



K¢ thira
Dinh nghia kiéu
m Pinh nghia ham
A ] Dinh nghia rang budc dir li¢u
Truy C ap C anh tranh L] DPinh nghia trigger
(] Tao View
Truy cip canh tranh

= Tinh c0 lap
e Su dung SERIALIZABLE

e Cho phép chi thay dir liéu dd dwoc committed truge thoi diem
bat dau cua giao dich

e Cho phép thay su thay doi boi cac 1énh trude do trong cung
giao dich mac du chua dugc committed
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Truy cap canh tranh

m Cong cu LOCK

K¢ thira

Dinh nghia kiéu

Pinh nghia ham

DPinh nghia rang budc dir licu
DPinh nghia trigger

Tao View

Truy cip canh tranh

e Su dung LOCK tuong minh hay SELECT ... FOR UPDATE

BEGIN WORK;

SELECT *

FROM lock test
WHERE name =
FOR UPDATE;

—— the SELECTed row

UPDATE lock test
SET name = 'Jim'
WHERE name = '"James';

COMMIT WORK;

'James'

is locked
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K¢ thira

Dinh nghia kiéu

Pinh nghia ham
. DPinh nghia rang budc dir licu

S ave p O I n tS binh nghia trigger

Tao View

Truy cap canh tranh

= Danh dau bén trong mot giao dich

e Giup cho viéc hiiy bo nhitng phép toan tir vi tri Savepoint dén
Iénh Rollback trong mot giao dich

e MOt grao dich co thé c6 nhiéu Savepoints

BEGIN;
E UPDATE accounts SET balance = balance - 100.00 WHERE name = 'Alice’;
= SAVEPOINT my savepoint;
E UPDATE accounts SET balance = balance + 100.00 WHERE name = 'Bob’;
L' |
| =
S { Oops ... use the account of Charlie instead!
v
=
o ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00 WHERE name = ’'Charlie’;
L COMMIT;
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