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Chuong 1. GIGI THIEU CHUNG

1.1.NGON NGU SQL
1.1.1. Lich st phat trién cia ngén ngir SQL

M6 hinh co s& d{t liéu (CSDL) quan hé - RDBMS, do E.F Codd dua ra vao dau thap ky 70. T& do dén
nay, no lién tuc phat trién trd thanh md hinh CSDL ph6 bién bac nhat. M6 hinh quan hé gom céc thanh
phan sau:

* Tap hgp cac d6i tugng va / hoac cac médi quan hé

*= Tap hop cac x¥ ly tac dong tdi cac quan hé

* Rang bubc dit liéu ddm bao tinh chinh xac va nhat quan.
SQL (Structured Query Language, doc la "sequel”) la tap 1énh truy xuat CSDL quan hé. Ngon ng{t SQL
dugc IBM str dung dau tién trong hé quan tri CSDL System R vao gitra nhiing nam 70. H& ngdn nglr SQL
dau tién (SEQUEL?2) dugc IBM cong b vao thang 11 nam 1976. Nam 1979, tap doan Oracle gidi thiéu
thuong pham dau tién cla SQL. SQL cling dugc cai dat trong cac hé quan tri CSDL nhu DB2 cla IBM
va SQL/DS.

Ngay nay, SQL dugc st dung réng rai va dugc xem la ngén ngr chuan dé truy cap CSDL quan hé.
1.1.2. Chuan SQL

Nam 1989, vién tiéu chuan qudc gia Hoa Ky (ANSI) cong nhan SQL la ngdn nglr chuan dé truy cap CSDL
quan hé trong van ban ANSI SQLS89.

Nam 1989, t6 chirc tiéu chudn qudc té€ (ISO) cong nhan SQL ngdn ng(r chudn dé truy cap CSDL quan hé
trong van ban ISO 9075-1989.

Ta&t ca cac hé quan tri CSDL 16n trén thé giGi cho phép truy cap bang SQL va hau hét theo chudn ANSI.

1.2.CAC KHAI NIEM CO BAN TRONG CO SO DU LIEU
1.2.1. Cac thanh phan logic trong database

Thanh phan Dién giai
Table Cau trac luu trlr co ban nhat trong CSDL quan hé (RDBMS), n6 bao
gbm 1 hodc nhiéu columns (cot dit liéu) véi 0 hoac nhiéu rows (dong
dt liéu).
Row T6 hgp nhimng gia tri cGia Column trong bang. MOt row con dugc goi la

1 record (ban ghi).

Column Quy dinh mot loai dit liéu trong bang. Vi du: loai dit liéu tén phong
ban c6 trong bang phong ban. Ta thé hién thi column nay théng qua
tén column va co thé kém theo mot vai thong tin khac vé column nhu
ki€u d{r liéu, d6 dai cta di liéu.

Field Giao cUa column va row. Field chinh 1a noi ch(ta dt liéu. Néu khong
c6 dit liéu trong field ta n6i field co gia tri la NULL.

Primary Key La mot column hodc mét tap cac column xac dinh tinh duy nhat cla
cac rows & trong bang. Vi du DEPTNO la Primary Key cUa bang DEPT
vi n6 dugc dung dé€ xac dinh duy nhat mot phong ban trong bang
DEPT ma dai dién la mét row dir liéu.

Primary Key nhat thi€t phai co6 so liéu.

Foreign Key La mdt column hodac mét tap cac columns cé tham chi€u tdi chinh
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bang d6 hoac mot bang khac.
Foreign Key xac dinh moi quan hé gilra cac bang.

Constraints

La cac rang budc doi véi d{r liéu trong cac bang thudc database. Vi
du: Foreign Key, Primary Key...

Vi du: minh hoa cac thanh phan logic trong database

DEPT
MPN ENAME | DEPTNO DEPTNO | DNAME
SMITH ~ 7 10 ACCOUNTING
Ro 299 ALLEN 10 1 0 SESEARCH
/521 WARD 3 i
» 30 } SALES
Y566 JONES 2&( A
7\54 ARTIN 30\ > 40 / OPERATIONS
/]
76&@ BLAKE |30 Foreign key
7782\\_ | cLARK | 10 / Prinfary key
e
Column

Hinh vé& 1. Minh hoa céc thanh phan logic trong database

1.2.2. Cac déi tuong trong database

Poi tuong Dién giai
Table Cau trac luu trit co ban nhat trong CSDL quan hé (RDBMS), gom
row va column
View La cau trac logic hién thi dit liéu tir 1 hodc nhiéu bang
Sequence Lét sinh gia tri cho cac primary key
Index Tang tinh thuc thi cho cau I1énh truy van
Synonym Tén tuong duong cua déi tugng

Program unit

Tap hop cac cau I1énh thuc hién dugc viét béi ngdn nglr SQL va
PL/SQL, bao gdbm Procedure, function, package...

1.2.3. Cac nhém Iénh SQL co ban

Tén lIénh Dién gidi
SELECT La 1énh théng dung nhat, ding dé Iay, xem d{r liéu trong CSDL.
La 3 1énh dung dé nhap thém nhiing row mdi, thay ddi ndi dung dir
INSERT A ~ . . . 4 A N
UPDATE lieu trén cac row pay X0 cac row tArong table. Nhing Iénh nay
DELETE dugc goi la cac I1énh thao tac dir li€éu DML (Data Manipulation
Language)
CREATE \ A N P 0. L2 , oA
ALTER La 3 1énh dung dé thiét lap, thay dbi hay xoa bo cau tric dir liéu
DROP nhu la table, view, index. Nhitng |€nh nay dugc goi la cac Iénh dinh
RENAME nghta dit li€u DDL (Data Definition Language)
TRUNCATE
COMMIT

Quan ly viéc thay déi dir liéu bang cac Iénh DML. Viéc thay doi dir
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ROLLBACK AL a2 . e . :
SAVE POINT lieu co thé dugc nhém lai thanh céc transaction.

2 Iénh nay dung d€ gan hodc huy cac quyén truy nhap vao CSDL
GRANT RPN LA . o A N -
REVOKE Oracle va céac cau trac bén trong nd. Nhirng Iénh nay dugc goi la

céac Iénh diéu khién dir liéu DCL (Data Control Language)

1.3.cO SO DU LIEU THUC HANH
1.3.1. M6 hinh dit liéu

DEPT T _______

SALGRADE

DUMMY

1.3.2. Cau tric bang dir liéu

EMP

BONUS

Hinh vé 2. M6 hinh d{t liéu thuc hanh

Bang DEPT
Tén cot Kiéu Diéu kién Dién giai
DEPTNO NUMBER(2) PRIMARY KEY Ma phong ban
DNAME VARCHAR2(14) Tén phong ban
LocC VARCHAR2(13) Dia chi
Bang SALGRADE
Tén cot Ki€u Piéu kién Dién giai
GRADE NUMBER PRIMARY KEY MUc luong
LOSAL NUMBER Gia tri thap nhat
HISAL NUMBER Gia tri cao nhat
Bang EMP
Tén cot Kiéu Diéu kién Dién gidi
EMPNO NUMBER(4) PRIMARY KEY Ma& nhan vién
ENAME VARCHAR2(10) Tén nhan vién
JoB VARCHAR2 (9) Nghé nghiép
MGR NUMBER(4) ?gﬁg?gupﬁg; Ma ngudi quan Iy
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HIREDATE DATE Ngay gia nhap cong ty
SAL NUMBER(7,2) Luong

COMM NUMBER(7, 2) Thudng

DEPTNO NUMBER(2) NOT | FOREIGN KEY M4 phong ban

NULL,

(DEPT.DEPTNO)
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Chuong 2. LENH TRUY VAN CO BAN

2.1.CAU LENH TRUY VAN
2.1.1. Quy tac viét Iénh
Céc cau lénh truy van dugc bi€u dién theo cac quy tac sau:

= Céc Iénh trong cau Iénh SQL thudc loai khéng phan biét ch(r viét hoa hay thudng.
= NOi dung ciia mOt cau I1énh SQL co thé dudgc trai dai trén nhiéu dong.
= Céc tlr khoa khong dugc phép viét tat hay phan cach trén nhiéu dong
= Cac ménh dé théng thudng dugc dat trén nhiéu dong khac nhau
=  PE rd rang trong viéc thé hién cau Iénh, ta nén st dung cac dau TAB khi viét 1énh
= Taco thé sir dung cac ky tu ddc biét nhu: +, -, \, *,... d€ bi€u dién gia tri trong cau Iénh.
= Lénh két thuc bdi dau cham phay ().
2.1.2. Cau lénh truy van co ban

Cu phép:
SELECT [DISTINCT ] {*, column [alias], ...}
FROM table;
Véi
SELECT Hién thi néi dung cla mbét hay nhiéu coét )
DISTINCT Phan biét ndi dung gilra cac dong dir 1liéu tra vé
* Lay tat cac cac cot trong bang
column Tén cOt dir liéu can tra ve )
alias Phan tiéu dé cla coét dit 1liéu tra ve
FROM table Tén bdng chlra dit 1iéu truy van
Vi du:
SELECT *
FROM emp;

Cau tric cla lénh truy van gom c6 hai phan:
= Ménh dé chon Iua bao gom Lénh SELECT va tén cbt dif liéu trd vé
= Ménh dé biéu dién nai chira bao gdbm FROM va tén bang.
2.1.3. Cac thanh phan khac cia ménh dé SELECT
Trong ménh dé SELECT con c6 thé dua vao cac thanh phan khac:
= Biéu thirc toan hoc
= Column alias
= Céc column dugc ghép chudi
= Literal
Biéu thiic toan hoc

Trong ménh dé SELECT bié€u thlc toan hoc cé thé cac gia tri (column hodc hang s6), cac toan tur, cac
ham. Céc toan t&r dugc ding la (+), (-), (*), (/). 6 uu tién cla cac toan tlr giong trong phan s6 hoc.
Vi du:

SELECT ename, sal *12, comm FROM emp;
SELECT ename, (sal+250)*12 FROM emp;

Tiéu dé cua cdt (column alias)
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Trong ménh dé SELECT, column alias 1a phan nhan hién thi ca column khi lay so liéu ra. Trong column
alias khong dugc c6 dau cach va viét cach sau tén column mot dau cach. Column alias dugc chap nhan
¢6 dau cach khi dugc dat trong dau nhay kép (“ ).

Vidu: (ANUAL chinh la column alias)

SELECT ename, SAL*12 ANUAL, comm
FROM emp;

Ghép ti€p cac cot dir liéu

Toan tir ghép ti€p chudi (| |) cho phép ghép ti€p dir liéu trong cac cbt khac nhau cla cing mot dong dir
liéu vGi nhau thanh mét chubi. Ta co6 thé cd nhiéu toan tir ghép chudi trong ciing mot column alias.

Vi du:

SELECT empno| |ename EMPLOYEE
FROM emp;

Ghép tiép chuoi ky tu

Trong ménh dé SELECT, ta c6 thé thuc hién ghép ti€p bat ky ky tu nao, biu thic hay s6 nao ma khéng
phai la column hodc column alias.

Vi du:

SELECT empno || ename || ‘ WORK IN DEPARTMENT '’
|| deptno ‘Employee Detail’
FROM emp;

2.1.4. Phan biét gia tri dir liéu tra vé

Trong thuc té€ nhiéu khi gia tri dit liéu trén cac dong dir liéu két xuat tring nhau. Gay nhiéu bat tién. D&
c6 thé 1ay duoc chi cac dong dir liéu phan biét véi nhau. Ta st dung ménh dé DISTINCT trong cau Iénh
truy van.

Vidu:

SQL> SELECT deoptno FROM dept;
DEPTNO

14 rows selected.

SQL> SELECT DISTINCT deoptno FROM dept;
DEPTNO

20
3 rows selected.

2.1.5. Gia tri NULL

Cot 6 gia tri rébng (NULL) 1a cOt chua dugc gan gia tri, ndi cach khac n6 chua dugc khéi tao gia tri. Cac
cbt vGi bat clr ki€u dir liéu nao ciing co6 thé co tri NULL, trr khi dugc né 1a khéa hay co rang budc toan
ven NOT NULL. Trong bi€u thirc c6 bat ky gia tri NULL  nao két qua ciing 1a NULL.

Vi duy:

SELECT ename, sal*12 + comm ANUAL_SAL
FROM emp;

NULL trong cac ham ctiia SQL
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Trong cac ham lam viéc vai ting ¢t hay ham vo hudng (scalar function). Cac ham loai nay tra vé tri null
khi co tham s& NULL, trir ham NVL va TRANSLATE co thé tra vé gia tri thuc.
Cu phap clia ham NVL:

NVL (DATECOLUMN, "01-01-2001")

NVL (NUMBERCOLUMN, 9)

NVL (CHARCOLUMN, "STRING')

NVL(comm,®) trd vé tri @ khi comm 1la null

SELECT ename, sal*12 + NVL(comm,®) ANUAL_SAL FROM emp;

Trong cac ham lam viéc véi nhom cac cot (group function): Hau hét cac ham lam viéc trén nhém bo qua
tri null, vi du nhu khi sir dung ham AVG dé€ tinh trung binh cho mét cét cé cac gia tri 1000, NULL,
NULL, NULL, 2000. Khi dé trung binh dugc tinh la (1000+2000)/2=1500, nhu vay tri null bi b qua
chi khéng phai xem la tri 0.

NULL trong cac biéu thiic so sanh, diéu kién

DE ki€m tra c6 phai NULL hay khdng dung céc toan t& IS NULL hodc IS NOT NULL. Néu trong bi€u
thlrc so sanh c6 tri null tham gia va két qua cda bi€u thic phu thudc vao tri null thi két qua 1a khdng xéac
dinh, tuy nhién trong bi€u thirc DECODE, hai gia tri null dugc xem la bang nhau trong phép so sanh.

Oracle xem céc biéu thirc vai két qua khéng xac dinh tuong duong vGi FALSE. (Vi du: comm = NULL)
c6 két qua khong xac dinh va do do biéu thiic so sanh xem nhu cho két qud FALSE. Trong cau lénh sau
khéng c6 mau tin nao dugc chon

SELECT * FROM emp WHERE comm=NULL;

NEu mudn chon cac nhan vién c6 comm la NULL thi phai dung toan t(r IS NULL
SELECT * FROM emp WHERE comm IS NULL;

2.2.SQL*PLUS, CONG CU TUONG TAC LENH SQL VOI DATABASE
2.2.1. Cau lénh tuong tac ciia SQL*Plus

Oracle hd trg cong cu SQL*Plus cho phép ngudi st dung c6 thé tuong tac truc ti€p vdi Oracle Server
thong qua cac cau Iénh SQL va PL/SQL.

Theo dé ngudi s& dung c6 thé tuong tac véi Oracle Server thong qua hai loai cau Iénh:

= Caulénh SQL
= Cau lénh clia ban than chuong trinh SQL*Plus

Trang 11



Oracle co ban — SQL va PL/SQL

SQL and SQL*Plus Interaction

SOL Statements Buffer S0L Qtatunalti
Server
SQL*Plus e
-
s
- il |
SQL*Plus Query Results
Commands n
Formatted Report - A

Hinh vé& 3. Cau |énh cla SQL*Plus

Khac biét gitra Iénh SQL va SQL*Plus

SQL

SQL*Plus

La ngdn ng(r d€ giao ti€p vdi Oracle Server
trong viéc truy xuat dit liéu

Nhan dang Iénh SQL va gui Iénh |én
Server

Cau lénh dua trén bd ky tu chuan ASCI

Tuy thudc vao tung phién ban cua Oracle

Thao tac trén cac dit liéu c6 trong cac bang
da dugc dinh nghia trong database

Khoéng thao tac véi dir liéu trong database

Cau Iénh dugc nap vao bo nhé dém trén
mOt hodc nhiéu dong

Cau lénh dugc tai truc ti€p khong thong
gua bo dém

Cau lénh khong dugc viét tat

Cau |énh c6 thé viét tat

C6 st dung ky tu két thac 1énh khi thuc hién

Khong doi hdi phai cé ky tu két thac 1énh

S dung cac ham trong viéc dinh dang dit
liéu

S dung céac Iénh dinh dang d{r liéu cua
chinh SQL*Plus

2.2.2. Phan nhém cau lénh trong SQL*Plus

Céc Iénh SQL*Plus c6 thé phan thanh nhém chinh sau:

Nhém Iénh

Dién giai

M@i trudng

Tac dong va gay anh hudng téi méi trudng lam viéc cua SQL*Plus
trong phién lam viéc hién tai.

DPinh dang dir liéu

Pinh dang lai dit liéu trd vé tir server

Thao tac file

Luu gitt, nap va chay céc file scrips

Thuc hién 1énh

GUi cac lénh SQL cdé trong bd dém Ién server

Soan thao

Stra d6i lai Iénh SQL c¢6 trong bd dém

Tuaong tac

Cho phép ngudi dung c6 thé tao cac bién st dung trong cau lénh
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SQL va thao tac véi cac bi€n dé nhu: nhap dit liéu, két xuat dir liéu.

Cac |énh khac

Céc 1énh khac cho phép két ndi tGi co s dit liéu va hién thj cac cot
d{ liéu theo nhu dinh dang.

2.2.3. Chi ti€t cac Iénh SQL*Plus co ban

Két ndi téi CSDL
Cu phap:

Connfect]
Véi:

user_name

password

database
Vi du:

Conn

<user_name>/<password>[@<database>];

Tén truy nhap
Mat khdu truy nhép
Tén database truy nhap

Tester/tester@DB1;

Hién thi cau tric bang dir liéu

Cu phap:
Desc[ribe] <table_name>;
Vi
table_name Tén bang can hién thi cdu truac
Vi du:
Desc Dept;
Name Null? Type
DEPTNO NOT NULL NUMBER(2)
DNAME VARCHAR2(14)
LOC VARCHAR2(13)
Lénh soan thao
Tén lIénh Dién giai

A[PPEND] text

Dbua thém doan text vao dong hién tai

C[HANGE] /o0ld/new

Chuyén doan text cli thanh doan text mdi trong dong hién
tai

C[HANGE] /text/

Xoa doan text trong dong hién tai

CL[EAR] BUFF[ER]

Xod tat ca cac dong trong SQL buffer

DEL

Xoa dong hién tai

DEL n

Xoa dong n

DEL m n

Xoda dong tr m dén n

I[NPUT]

Thém mét sé dong nhat dinh

I[NPUT] text

Thém dong c6 chlra text

L[IST] Liét ké toan b cac dong trong SQL buffer
L[IST] n Liét ké dong n

L[IST] m n Liét ké dong m dén n

R[UN]

Hién thi va chay 1énh trong buffer
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N Nhay dén dong n
N text Thay dong n béi doan text
0 text Chén 1 dong trudc dong 1

Lénh thao tac file

Tén Iénh

Dién giai

SAVE filename [.ext]
[REP[LACE] |APP[END]]

Ghi ndi dung bufer thanh file. APPEND dé€ ghi thém vao
file. REPLACE dé& chén Ién ndi dung file ci.

GET filename [.ext]

Ghi ndi dung file vao buffer. Mac dinh phan duéi la .sql

STA[RT] filename [.ext]

Chay céc Iénh trong file

@ filename [.ext]

Giong Iénh Start

ED[IT]

Soan thdo noi dung bufffer cé tén la afiedt.buf
DE chay ndi dung buffer dung Iénh /

ED[IT]filename [.ext ]

Soan thdo ndi dung file

SPO[OL] filename [.ext ]
[OFF|0UT]

Cat két qua hién thi trén man hinh ra file. Vd:
SPOOL result.sql

SPOOL OFF

EXIT

Thoat khdi SQL*Plus

Lénh dinh dang cot dir liéu
Cu phap:

COLUMN [{column | alias} [option]]

Tén Iénh

Dién giai

CLE[AR]

Xoa dinh dang cua column

FOR[MAT] format

Chuyén dinh dang cua cot dir liéu

HEA[DING] text

Dat nhén co column

JUS[TIFY] align

Can trai — left , phai - right, gi(ra - center cho nhan

NOPRI[NT]

an column

NUL[L] text

Hi€n thi text néu gia tri cGa column la NULL

PRI[NT} Hién thi column
TRU[NCATED] Xo& chudi tai cudi dong dau tién khi hién thi
WRA[PPED]

PhU cudi chudi clia dong ti€p theo

Vi du 1: Chinh dinh dang va nhan cula column

COLUMN ename HEADING ‘Employee|Name’ FORMAT A15
COLUMN sal JUSTIFY LEFT FORMAT $ 99,990.00
COLUMN hiredate FORMAT A9 NULL ‘ Not hired’

Vi du 2: Hién thi dinh dang hién tai cGa column

COLUMN
COLUMN ename

Vi du 3: Xoa dinh dang hién tai cia column

COLUMN ename CLEAR
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CLEAR COLUMN

Cac loai dinh dang

Pinh dang Dién giai Vidu Két qua
An Hi€n thi dai nhat n ky tu ding cho cac column
dang ky tu hoac dang ngay
9 Hién thi s6, khéng bao gébm s6 0 999999 1234
0 Hién thi ca s6 0 099999 01234
$ Hién thi $ $9999 $1234
L Hién thi ky tu L L9999 L1234
Hién thi ddu thap phan 9999.99 1234.00
, Hi€n thi dau phan chia hang nghin 9,999 1,234
2.3.BAI TAP
1. Chon toan b6 théng tin trong bang SALGRADE
GRADE LOSAL HISAL
1 700 1200
2 1201 1400
3 1401 2000
4 2001 3000
5 3001 9999
2. Chon toan b thong tin trong bang EMP
EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7839 KING PRESIDENT 17-11-1981 5000 10
7698 BLAKE MANAGER 7839 01-05-1981 2850 30
7782 CLARK MANAGER 7839 09-06-1981 2450 10
7566 JONES MANAGER 7839 02-04-1981 2975 20
7654 MARTIN SALESMAN 7698 28-09-1981 1250 1400 30
7499 ALLEN SALESMAN 7698 20-02-1981 1600 300 30
7844 TURNER SALESMAN 7698 08-09-1981 1500 0 30
7900 JAMES CLERK 7698 03-12-1981 950 30
7521 WARD SALESMAN 7698 22-02-1981 1250 500 30
7902 FORD ANALYST 7566 03-12-1981 3000 20
7369 SMITH CLERK 7902 17-12-1980 800 20
7788 SCOTT ANALYST 7566 09-12-1982 3000 20
7876 ADAMS CLERK 7788 12-01-1983 1100 20
7934 MILLER CLERK 7782 23-01-1982 1300 10
3. Hién thi moi loai nghé nghiép
JOB
ANALYST
CLERK
MANAGER
PRESIDENT
SALESMAN
4. Hién thi tén nhan vién va thu nhap trong mot nam (REMUNERATION)
ENAME REMUNERATION
KING 60000
BLAKE 34200
CLARK 29400
JONES 35700
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MARTIN 16400
ALLEN 19500
TURNER 18000
JAMES 11400
WARD 15500
FORD 36000
SMITH 9600
SCOTT 36000
ADAMS 13200
MILLER 15600

14 rows selected.

5. Hién thi theo ndi dung dudi day

Who, what and when

KING HAS HELP THE POSITION OF PRESIDENT IN DEPT 10 SINCE 17-11-1981
BLAKE HAS HELP THE POSITION OF MANAGER IN DEPT 30 SINCE 01-05-1981
CLARK HAS HELP THE POSITION OF MANAGER IN DEPT 10 SINCE 09-06-1981
JONES HAS HELP THE POSITION OF MANAGER IN DEPT 20 SINCE 02-04-1981
MARTIN HAS HELP THE POSITION OF SALESMAN 1IN DEPT 30 SINCE 28-09-1981
ALLEN HAS HELP THE POSITION OF SALESMAN 1IN DEPT 30 SINCE 20-02-1981
TURNER HAS HELP THE POSITION OF SALESMAN 1IN DEPT 30 SINCE 08-09-1981
JAMES HAS HELP THE POSITION OF CLERK IN DEPT 30 SINCE 03-12-1981
WARD HAS HELP THE POSITION OF SALESMAN 1IN DEPT 30 SINCE 22-02-1981
FORD HAS HELP THE POSITION OF ANALYST IN DEPT 20 SINCE 03-12-1981

SMITH HAS HELP THE POSITION OF CLERK IN DEPT 20 SINCE 17-12-1980
SCOTT HAS HELP THE POSITION OF ANALYST IN DEPT 20 SINCE 09-12-1982
ADAMS HAS HELP THE POSITION OF CLERK IN DEPT 20 SINCE 12-01-1983
MILLER HAS HELP THE POSITION OF CLERK IN DEPT 10 SINCE 23-01-1982

14 rows selected.
6. Hién thi cau trac bang emp;
7. Thay d6i nhan va dinh dang hién thi cla cot sal va hiredate trong bang emp;
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Chuong 3. TRUY VAN DU LIEU CO PIEU KIEN

3.1.CAC GIOI HAN TRONG TRUY VAN DU’ LIEU

Trong phan 16n céc trudng hgp Idy dir liéu tir database, ta chi can Iay mét phan dir liéu ch(r khéng can
|&y tat ca. PE€ han ché céac di liéu trd vé khdng céan thiét, ta c6 th€ sir dung ménh dé diéu kién trong cau
|énh truy van.

Limiting Rows Using a Selection

EMP
EMENO | EavE | OB -« | DEPTNG "...retrieve all
employees
in department 10"

Hinh vé& 4. Han ché dit liéu trd vé
3.1.1. Ménh dé WHERE

Cu phap:
SELECT [DISTINCT ] {*, column [alias],...}
FROM table
[WHERE condition (s)];
Vi
column tén cot dir 1iéu tra vé )
alias tiéu dé cua coOt dir liéu tra vé
table tén bang truy van di liéu )
condition ménh dé diéu kién dé loc d&r 1iéu trd vé

Ménh dé WHERE dung dé dat diéu kién cho toan b6 cau 1énh truy van. Trong ménh dé WHERE c6 thé cé
cac thanh phan:

=  Tén column

* Toan t& so sanh

= Tén column, hang sé hodc danh séch cac gié tri
Vi du:

SELECT DEPTNO, JOB, ENAME, SAL
FROM EMP
WHERE SAL BETWEEN 1000 AND 2000 ;

Truy van dit liéu véi nhiéu diéu kién
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Ménh dé WHERE cho phép ghép dugc nhiéu diéu kién théng qua cac toan tl logic AND/OR. Toan t(r AND
yéu cau d{t liéu phai thod man cd 2 diéu kién. Toan t OR cho phép dit liéu thod méan 1 trong 2 diéu kién.

Vidu:

SELECT DEPTNO, JOB, ENAME, SAL
FROM EMP

WHERE SAL BETWEEN 1000 AND 2000
AND JOB = ‘MANAGER’;

SELECT DEPTNO, JOB, ENAME, SAL
FROM EMP

WHERE SAL BETWEEN 1000 AND 2000
OR JOB = ‘MANAGER’;

SELECT DEPTNO, JOB, EMPNO, ENAME, SAL
FROM EMP

WHERE SAL > 1500

AND JOB = ‘MANAGER’

OR JOB ='SALESMAN’;

SELECT DEPTNO, JOB, EMPNO, ENAME, SAL
FROM EMP

WHERE SAL > 1500

AND (JOB = ‘MANAGER’

OR JOB ='SALESMAN");

3.1.2. CAc toan tir st dung trong ménh dé WHERE

Toan tu so sanh

Toan ta

Dién giai

Toéan tir bang hay tuong duong

Toan tir khac hay khong tuong duong

Toéan t&r I&n hon

Toéan t&r nhd hon

Toan tir I6n hon hodc bang

Toan t&r nhé hon hodc bang

Céc toan tu cua SQL

Toan ta

Dién giai

[NOT] BETWEEN X AND y

[Khéng] I16n hon hodc bang x va nhd han hodc bang y

IN (danh sach):

Thudc bat ky gia tri nao trong danh sach

X [NOT] LIKE y

DPuang néu x [khong] gidng khung mau'y

Cac ky tu ding trong khudn mau:
D&u gach dudi () Chi mét ky tu bat ky
Dau phantram (%) :  Chi m&t nhém ky tu bat ky

IS [NOT] NULL

Ki€ém tra gia tri réng

EXISTS

Tra vé TRUE néu co ton tai

Cac toan tu logic

Toan ta

Dién giai

NOT

Phu dinh ménh dé
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AND Yéu cau dif liéu phai thod man ca 2 diéu kién

OR Cho phép d{ liéu thod méan 1 trong 2 diéu kién

Cap dd uu tién khi thuc hién déi véi cac loai toan ta

Cap dd uu tién Toan tar
1 Céc toan tlr so sanh
2 NOT
3 AND
4 OR

3.1.3. Vidu st dung cac toan ta diéu kién

[NOT] BETWEEN x AND y

Vi du chon nhan vién c6 luong nam trong khoang 2000 va 3000
SELECT * FROM emp WHERE sal BETEEN 2000 AND 3000;

IN (danh sach)

Chon nhan vién cé luong bang mot trong 2 gid tri 1400 hodc 3000
SELECT * FROM emp WHERE sal IN (1400, 3000);

Tim tén phong ban néu phong dé c6 nhan vién lam viéc.

SELECT dname FROM dept WHERE EXISTS
(SELECT * FROM emp WHERE dept.deptno = emp.deptno);

X [NOT] LIKE y
Tim nhan vién co tén bat dau bang chubi SMITH

SELECT * FROM emp WHERE
ename LIKE 'SMITH_';

D& chon nhimg nhan vién cé tén bat dau bang 'SM'
SELECT * FROM emp WHERE ename LIKE 'SM%';
DPE& tim nhirng nhan vién cé tén c6 chubi 'A_B'
SELECT ename FROM emp WHERE ename LIKE '%A\_B%'; ESCAPE '\'

Vi ky hiéu " " ding dé€ dai dién cho mot ky tu bat ky nén néu khéng c6 ménh dé ESCAPE, cau lénh trén
sé tim tat cd cac nhan vién tén AAB, ABB, ACB, V.v...

Né&u mudn ky hi¢u "_" mang y nghia nguyén thiy, tdc la khong con dai dién cho ky tu bat ky nla, ta dat
dau "\" trudc ky hiéu. Bong thoi khai bao thém ménh dé ESCAPE "\"

Ta ciing c6 thé dung mot ky tu bat ky thay cho "\". Chang han ménh dé sau c6 cung két qua vdi ménh dé
trén
SELECT ename FROM emp WHERE ename LIKE '%AN_B%'; ESCAPE 'A';
Ta goi cac ky tu nhu "\" hay """ n6i trén la cac ky tu ESCAPE.
IS [NOT] NULL
Vi du:
SELECT * FROM emp WHERE comm IS NULL ;

3.2.SAP XEP DU LIEU TRA VE
3.2.1. Ménh dé ORDER BY
Cu phap:
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SELECT [DISTINCT ] {*, column [alias],...}
FROM table;
[WHERE condition]
[ORDER BY expr/position [DESC/ASC]];

Ménh dé ORDER BY dung dé sap xép s liéu dugc hién thi va phai dat & vi tri sau cing cla cau lénh
truy van.
Vi du:

SELECT ENAME, JOB, SAL*12, DEPTNO
FROM EMP
ORDER BY ENAME,

Ménh d€ ORDER BY mac dinh sap x&p theo thir tu tdng dan ASC[ENDING]
» SO thap trude
= Ngay nho trudc
» Ky tu theo bang chit cai

D& sap xép theo thr tu nguac lai (gidm dan) dat tir khoa DESC[ENDING] sau column can sap thir tu.
Vi du:

SELECT ENAME, JOB, HIREDATE
FROM EMP
ORDER BY HIREDATE DESC ;

3.2.2. Sap x€p nhiéu cot dir liéu tra vé

Ménh dé Order con c6 thé sap xép nhiéu column. Cac column can sap xép dugc viét thi tur sau ménh
dé ORDER BY va cach bdi ddu phay (, ). Column nao gan ménh d€ ORDER BY hon cé mic dd uu tién khi
sap xép cao hon. Chi dinh céch thic sap xép ASC/DESC dudgc viét sau column cach béi mot dau cach.

Vidu:

SELECT DEPTNO, JOB, ENAME, SAL
FROM EMP
ORDER BY DEPTNO, SAL DESC ;

Order gia tri NULL

Riéng doi vaGi gia tri NULL, néu sap xép theo th(r ty ASCENDING sé& nam & cac vi tri cudi cling.
Chu y: C06 thé chi dinh sap xép theo th( tu cac column trong ménh dé SELECT.

Vi du:

SELECT DEPTNO, JOB, ENAME, SAL
FROM EMP
ORDER BY 2;

3.3.BAI TAP

1. Chon nhan vién trong bang EMP cé muc luong tir 1000 dén 2000 (chon cac trudng ENAME,
DEPTNO, SAL).

ENAME DEPTNO SAL
ALLEN 30 16060
WARD 30 1250
MARTIN 30 1250
TURNER 30 1560
ADAMS 20 1100
MILLER 10 1300

2. Hién thi ma phong ban, tén phong ban, sap xép theo th( tu tén phong ban.
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DEPTNO DNAME
10 ACCOUNTING
40 OPERATIONS
20 RESEARCH

30 SALES
3. Hién thi danh sach nhiing nhan vién lam tai phong 10 va 20 theo th( tu A,B,C
EMPNO ENAME  JOB MGR HIREDATE SAL COMM DEPTNO
7876 ADAMS CLERK 7788 12-01-1983 1100 20
7782 CLARK MANAGER 7839 09-06-1981 2450 10
7902 FORD ANALYST 7566 03-12-1981 3000 20
7566 JONES MANAGER 7839 02-04-1981 2975 20
7839 KING PRESIDENT 17-11-1981 5000 10
7934 MILLER CLERK 7782 23-01-1982 1300 10
7788 SCOTT ANALYST 7566 09-12-1982 3000 20
7369 SMITH  CLERK 7902 17-12-1980 800 20
4. Hién thi tén va nghé nghiép nhiing nhan vién lam nghé thu ky (cleck) tai phong 20.
ENAME JOB
SMITH CLERK
ADAMS CLERK
5. Hién thj tat ca nhirg nhan vién ma tén co cac ky tu TH va LL
ENAME
SMITH
ALLEN
MILLER
6. Hién thi tén nhan vién, nghé nghiép, luong cla nhing nhan vién c6 giam doc quan ly.
ENAME JOB SAL
SMITH CLERK 800
ALLEN SALESMAN 1600
WARD SALESMAN 1250
JONES MANAGER 2975
MARTIN SALESMAN 1250
BLAKE MANAGER 2850
CLARK MANAGER 2450
SCOTT ANALYST 3000
TURNER SALESMAN 1500
ADAMS CLERK 1100
JAMES CLERK 950
FORD ANALYST 3000
MILLER CLERK 1300

13 rows selected.
7. Hién thi tén nhan vién, ma phong ban, ngay gia nhap cong ty sao cho gia nhap cong ty trong nam

1983.
ENAME DEPTNO HIREDATE
ADAMS 20 12-JAN-83

8. Hién thi tén nhan vién, luong mot nam (ANUAL_SAL ), thudng sao cho luang I6n hon thudng va
nghé nghiép la SALEMAN, sap theo thr tu luang gidm dan va tén tang dan.

ANUAL_SAL COMM
19200 300
18000 0]
15000 500
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Chuong 4. CAC HAM SQL

4.1.TONG QUAN VE HAM SQL

4.1.1. Cau tric ham SQL

Ham SQL 1a mot dac diém lam tang kha nang st dung cau 1énh SQL. Ham SQL c¢6 thé nhan nhiéu tham
sO vao va trd vé chi mot gia tri.

SQL Functions

-
Input | | Function Output
e
arg 1 Function
performs action
arg 2 Result
B value
O
arg n

Hinh vé& 5. C&u tric ham SQL
Ham SQL c6 mot s dac diém sau:
*= Thuc hién viéc tinh toan ngay trén dir liéu
= CO thé thao tac, thay d6i ngay trén ting muc dit liéu tra vé
» Hodc cling cé thé thao tac trén nhém cac dit liéu trd vé
= Co thé dinh dang lai cac dit liéu tra vé co ki€u so, hay ki€u thoi gian
= C6 thé chuyén d6i ki€u dir liéu trd vé
4.1.2. Phan loai ham SQL
Ham SQL c6 thé phan ra lam hai loai:
= Ham tac dong trén tiing dong dir liéu: Gia tri trd vé tuang Ung vai ting dit liéu dau vao tai moi
dong dit liéu.
= Ham tac dong trén nhém céac dong dir liéu: Gia tri tra vé tuong Ung vGi cac phép thao tac trén
nhém dir liéu trd vé.
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Two Types of SQL Functions

Functions
Single-row =" Multiple-row
functions —pe| functions

Hinh vé 6. Phan loai ham SQL

4.2.HAM SQL THAO TAC TREN TUNG DONG DU LIEU

4.2.1. Cac ham thao tac trén ki€u dir liéu sé

Pau vao va dau ra la cac gia tri ki€u so
M@t s ham SQL hay diing

Ham SQL

Dién giai

ROUND(n[,m])

Cho gia tri Iam tron cta n (d€n cap m, mac nhién m=0)

TRUNC(n[,m])

Cho gia tri n 1dy m ch{r sé tinh t&r cham thap phan

CEIL(n) Cho s6 nguyén nhé nhat I6n hon hodc bang n
FLOOR(n) Cho s6 nguyén 16n nhat bang hodac nhé hon n
POWER(m, n) Cho Idly thtra béc n cia m
EXP(n) Cho gia tri cia en
SQRT(n) Cho can bac 2 clla n, n>=0
SIGN(n) Cho dau ctan.
n<® c6 SIGN(n)= -1
n=0 c6 SIGN(n)= 0
n>0 c6 SIGN(n)= 1
ABS(n) Cho gia tri tuyét doi
MOD(m, n)

Cho phan du ctia phép chia m cho n

MOt s6 ham kiéu sé tham khao khac

Ham SQL Dién giai
LOG(m, n) Cho logarit co s6 m clia n
SIN(n) Tra vé cosin cla n (n tinh béng radian)
cos(n) Cho cosin clia n (n tinh bang radian)
TAN(N)

Tra vé cotang cUa n (n tinh bang radian)
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Vi du ham ROUND(n[,m])

SELECT ROUND(4.923,1),
ROUND(4.923),
ROUND(4.923, -1),
ROUND(4.923, 2)

FROM DUMMY;

ROUND(4.923,1) ROUND(4.923) ROUND(4.923,-1) ROUND(4.923,2)

4.9 5 0 4.92
Vi du ham TRUNC(n[,m])
SELECT TRUNC (4.923,1),

TRUNC (4.923),
TRUNC (4.923,-1),
TRUNC (4.923,2)
FROM DUMMY ;

TRUNC(4.923,1) TRUNC(4.923) TRUNC(4.923,-1) TRUNC(4.923,2)

Vi du ham CEIL(n)

SELECT CEIL (SAL), CEIL(99.9),CEIL(101.76), CEIL(-11.1)
FROM EMP

WHERE SAL BETWEEN 3000 AND 5000;

CEIL(SAL) CEIL(99.9) CEIL(101.76) CEIL(-11.1)

5000 100 102 -11
3000 100 102 -11
3000 100 102 -11

Vi du ham FLOOR(n)

SELECT FLOOR (SAL), FLOOR (99.9), FLOOR (101.76), FLOOR (-11.1)

FROM EMP
WHERE SAL BETWEEN 3000 AND 5000;

FLOOR(SAL) FLOOR(99.9) FLOOR(101.76) FLOOR(-11.1)

5000 99 101 -12
3000 99 101 -12
3000 99 101 -12

Vi du ham POWER(m,n)

SELECT SAL, POWER(SAL,2), POWER(SAL,3), POWER(50,5)
FROM EMP
WHERE DEPTNO =10;

SAL POWER(SAL,2) POWER(SAL,3) POWER(50,5)

5000 25000000 1.2500E+11 312500000
2450 6002500 1.4706E+10 312500000
1300 1690000 2197000000 312500000

Vi du ham EXP(n)
SELECT EXP(4) FROM DUMMY;

54.59815
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Vi du ham SQRT(n)

SELECT SAL, SQRT(SAL), SQRT(40), SQRT (COMM)

FROM EMP
WHERE DEPTNO =10,

SAL SQRT(SAL)

5000 70.7106781 6.32455532
2450 49.4974747 6.32455532
1300 36.0555128 6.32455532

Vi du ham SIGN(n)

SQRT(40) SQRT(COMM)

SELECT SAL-NVL(COMM, ), SIGN(SAL-NVL(COMM,0)),
NVL(COMM, @) -SAL, SIGN(NVL(COMM,@)-SAL)

FROM EMP
WHERE DEPTNO =30

SAL-NVL (COMM, )SIGN(SAL-NVL(COMM, ®) )NVL(COMM, 0)-SAL SIGN(NVL(COMM,0)-SAL)

2850 1 -2850 -1
-150 -1 150 1
1300 1 -1300 -1
1500 1 -1500 -1
950 1 -950 -1
750 1 -750 -1
4.2.2. Cac ham thao tac trén ki€u dir liéu ky tu
Ham SQL thao tac trén ki€u dir liéu 1a ky tu
Ham SQL Dién giai

CONCAT(char1, char2)

Cho két hgp cuia 2 chudi ky tu, tuong tu
nhu s dung toan tor | |

INITCAP(char)

Cho chudi véi ky tu dau cac tir 1a ky tu
hoa

LOWER(char)

Cho chudi ky tu viét thuong (khdng viét
hoa)

LPAD(char1, n [,char2])

Cho chubi ky tu c6 chiéu dai bang n.
Né&u chubi chari1 ngan hon n thi thém
vao bén trai chudi char2 cho du n ky tu.
Né&u chudi chari dai hon n thi gitr lai n
ky tU tinh tU trdi sang

LTRIM(charl1, n [,char2])

BO céac ky tu trong bén trai

NLS_INITCAP(char)

Cho chubi véi ky tu dau cac tur la chir
hoa, cac chi{r con lai la chr thuong

REPLACE(char, search_string[, replacem
ent_string])

Thay tat cNé céac chy6i search_string co
trong chuoi char bang chudi
replacement_string.

RPAD(charl1, n [,char2])

Giong LPAD(charl, n [,char2])
nhung can phai.

RTRIM(charl1, n [,char2])

BO cac ky tu trong bén phai

SOUNDEX(char)

Cho chubi déng am cua char.

SUBSTR(char, m [,n])

Cho chubi con clia chudi char |8y tir vj tri
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m vé& phai n ky tu, néu khdng chi n thi
|ay cho dén cudi chudi

TRANSLATE (char, from, to) Cho chudi trong d6 mdi ky tu trong chudi

from thay bang ky tu tuong (ng trong
chudi to, nhitng ky tu trong chudi from
khéng c6 tuong Ung trong chudi to sé bij
loai bo.

UPPER(char) Cho chudi chit hoa cta chudi char

Cho ky tu ASCII cla byte dau tién cla
chudi char

ASCII(char)

INSTR(char1, char2 [,n[,m]]) Tim vi tri chubi char2 trong chudi

charil bat dau tlrvi tri n, 1an xuat hién
thar m.

LENGTH(char)

Cho chiéu dai cla chubi char

Vi du ham LOWER(char)
SELECT LOWER(DNAME), LOWER(‘SQL COURSE’) FROM DEPT;

LOWER(DNAME)  LOWER( 'SQL

accounting sgl course
research sgl course
sales sql course
operations sgql course

Vi du ham UPPER(char)
SELECT ENAME FROM EMP WHERE ENAME = UPPER(‘Smith’);

Vi du ham INITCAP(char)
SELECT INITCAP(DNAME), INITCAP(LOC) FROM DEPT;

INITCAP(DNAME) INITCAP(LOC)

Accounting New York
Research Dallas
Sales Chicago
Operations Boston

Vi du ham CONCAT(charl, char2)
SELECT CONCAT(ENAME, JOB) JOB FROM EMP WHERE EMPNO = 7900;

JAMES CLERK

Vi du ham LPAD(charl, n [,char2])
SELECT LPAD(DNAME,20,’*’), LPAD(DNAME,20), LPAD(DEptno,20,’ )

FROM DEPT;
LPAD(DNAME, 20, '*')  LPAD(DNAME, 20) LPAD (DEPTNO, 20, ' ')
*xxxxx ACCOUNTING ACCOUNTING 10
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******RESEARCH RES
*KHEXXXSALES SAL
**EXX*OPERATIONS OPE

Vi du ham RPAD(charl, n [,char2])
SELECT RPAD(DNAME,20,’*"), RPA

FROM DEPT;

RPAD(DNAME, 20, '*") RPAD (DNAM
ACCOUNTING *xxxx*x ACCOUNTIN
RESEARCH *xxxx* RESEARCH
SALES *rAxxx SALES

OPERATIONS **xx%% OPERATION
Vi du ham SUBSTR(char, m [,n])

20
30
40

")

EARCH
ES
RATIONS
D(DNAME, 20), RPAD(DEptno, 20, ’
E,20) RPAD (DEPTNO, 20, ' ")
G 10
20
30
S 40

SELECT SUBSTR(‘ORACLE’,2,4), SUBSTR(DNAME,2), SUBSTR(DNAME,3,5)

FROM DEPT,;

SUBS SUBSTR(DNAME, SUBST

RACL CCOUNTING COUNT
RACL ESEARCH SEARC
RACL ALES LES
RACL PERATIONS ERATI
Vi du ham INSTR(charl, char2 [,n[,m]])
SELECT DNAME, INSTR(DNAME, ‘A’), INSTR(DNAME, 'ES'),
INSTR(DNAME, 'C’,1,2)
FROM DEPT;
DNAME INSTR(DNAME, 'A') INSTR(DNAME, 'ES') INSTR(DNAME,
ACCOUNTING 1 0
RESEARCH 5 2
SALES 2 4
OPERATIONS 5 (0]
Vi du ham LTRIM(charl, n [,char2])
SELECT DNAME, LTRIM(DNAME,'A’), LTRIM(DNAME, 'AS’"),
LTRIM(DNAME, "ASOP")
FROM DEPT;
DNAME LTRIM(DNAME, 'A LTRIM(DNAME, 'A LTRIM(DNAME, 'A
ACCOUNTING CCOUNTING CCOUNTING CCOUNTING
RESEARCH RESEARCH RESEARCH RESEARCH
SALES SALES LES LES
OPERATIONS OPERATIONS OPERATIONS ERATIONS
Vi du ham RTRIM(charl, n [,char2])
SELECT DNAME, RTRIM(DNAME,'A’), RTRIM(DNAME, 'AS’),
RTRIM(DNAME, 'ASOP’)
FROM DEPT;
DNAME RTRIM(DNAME, 'A RTRIM(DNAME, 'A RTRIM(DNAME, 'A
ACCOUNTING ACCOUNTING ACCOUNTING ACCOUNTING
RESEARCH RESEARCH RESEARCH RESEARCH
SALES SALES SALES SALES
OPERATIONS OPERATIONS OPERATIONS OPERATIONS
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Vi du ham SOUND

EX(char)

SELECT ENAME, SOUNDEX(ENAME)

FROM EMP

WHERE SOUNDEX(ENAME)= SOUNDEX(‘FRED’);

ENAME

SOUN

F630

Vi du ham LENGTH(char)
SELECT LENGTH( ‘SQL COURSE'),

FROM DEPT;

LENGTH(DEPTNO),

LENGTH (DNAME )

LENGTH( 'SQLCOURSE') LENGTH(DEPTNO) LENGTH(DNAME)

10
10
10
10

Vi du ham TRANSLATE(char, from, to)

SELECT ENAME, TRANSLATE(ENAME,'C','F'), JOB,
TRANSLATE(JOB, 'AR', 'IT")

FROM EMP

WHERE DEPTNO = 10;

MILLER

TRANSLATE (
KING
FLARK
MILLER

JOoB
PRESIDE
MANAGER
CLERK

TRANSLATE
NT PTESIDENT

MINIGET

CLETK

14
14
14
14

Vi du ham REPLACE(char,search_string[,replacement_string])
‘SALESMAN’, ‘SALESPERSON’), ENAME, REPLACE(ENAME,

SELECT

FROM EMP

JOB, REPLACE(JOB,

‘CO0’, "PR")

WHERE DEPTNO =30 OR DEPTNO =20,

MANAGER
MANAGER
SALESMAN
SALESMAN
SALESMAN
CLERK
SALESMAN
ANALYST
CLERK
ANALYST
CLERK

REPLACE(JOB, 'SALESMAN', ENAME

MANAGER
MANAGER
SALESPERSON
SALESPERSON
SALESPERSON
CLERK
SALESPERSON
ANALYST
CLERK
ANALYST
CLERK

Vi du cac ham 16ng nhau:

SELECT DNAME,

FROM DEPT,;

ACCOUNTING
RESEARCH
SALES

LENGHT (DNAME),

JONES
MARTIN
ALLEN
TURNER
JAMES
WARD
FORD
SMITH
SCOTT
ADAMS

LENGHT (TRANSLATE, DNAME,

REPLACE (ENAME, 'CO', '

BLAKE
JONES
MARTIN
ALLEN
TURNER
JAMES
WARD
FORD
SMITH
SPRTT
ADAMS

lAsl,IAI))

LENGTH(DNAME) LENGTH(TRANSLATE(DNAME, 'AS', 'A"))

14
14
14

14
13
12
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OPERATIONS

14

4.2.3. Cac ham thao tac trén kiéu dir liéu thoi gian

Ham SQL thao tac trén ki€u d{r liéu la thoi gian.

13

Ham SQL

Dién giai

MONTHS_BETWEEN(d1, d2)

Cho biét s6 thang gilta ngay d1 va d2.

ADD_MONTHS(d, n)

Cho ngay d thém n thang.

NEXT_DAY(d, char )

Cho ngay ti€p theo ngay d co th( chi béi char.

LAST_DAY (d)

Cho ngay cu0i cling trong thang chi bdi d.

Vi du ham MONTH_BETWEEN(d1, d2)

MONTHS_BETWEEN( SYSDATE, HIREDATE),
MONTHS_BETWEEN( '01-01-2000"', '05-10-2000")

SELECT

FROM EMP

WHERE MONTHS_BETWEEN( SYSDATE, HIREDATE)>240;

MONTHS_BETWEEN(SYSDATE, HIREDATE) TWEEN('01-01-2000', '05-10-2000")

Vi du ham ADD_MONTHS(d,n)
SELECT HIREDATE, ADD_MONTHS(HIRE,3), ADD_MONTHS(HIREDATE, -3)

FROM EMP
WHERE DEPTN

HIREDATE

02-04-1981
03-12-1981
17-12-1980
09-12-1982
12-01-1983

SELECT HIREDATE, NEXT_DAY(HIREDATE,

FROM EMP
WHERE DEPTN

HIREDATE

0=20;

241.271055
241.206539
243.367829

ADD_MONTHS ADD_MONTHS

02-07-1981 02-01-1981
03-03-1982 03-09-1981
17-03-1981 17-609-1980
09-03-1983 09-09-1982
12-04-1983 12-10-1982

Vi du ham NEXT_DAY(d, char)

0 = 10;

NEXT_DAY (H NEXT_DAY (H

17-11-1981 20-11-1981 20-11-1981
09-06-1981 12-06-1981 12-06-1981
23-01-1982 29-01-1982 29-01-1982

Vi du ham LAST_DAY(d)

SELECT SYSD

ATE,

LAST_DAY(’15-01-2001")

FROM EMP
WHERE DEPTN

SYSDATE

28-03-2001
28-03-2001
28-03-2001
28-03-2001

0 =20;

LAST_DAY(S HIREDATE

31-03-2001 02-04-1981
31-03-2001 03-12-1981
31-03-2001 17-12-1980
31-03-2001 09-12-1982

LAST_DAY(SYSDATE), HIREDATE,

LAST_DAY(H
30-04-1981
31-12-1981
31-12-1980
31-12-1982

"FRIDAY'),

-9.1290323
-9.12906323
-9.1290323

NEXT_DAY (HIREDATE, 6)

LAST_DAY (HIREDATE),

LAST_DAY('
31-01-2001
31-01-2001
31-01-200601
31-01-2001
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28-03-2001 31-603-2001 12-01-1983 31-01-1983 31-01-2001

M6t s6 ham khac c6 thé ap dung cho kiéu ngay

Ham SQL

Dién giai

ROUND (datel)

Tra vé ngay date 1 tai thoi diém gilra trua 12:00 AM

ROUND (datel, '"MONTH’ )

Néu date 1 nam trong ntra thang dau trd vé ngay dau
tién clia thang, nguoc lai sé trd vé ngay dau tién cla
thang sau.

ROUND (datel, ' YEAR')

Né&u date 1 nam trong nlta nam dau trd vé ngay dau tién
cla thang, nguoc lai sé trd vé ngay dau tién cla nam
sau.

TRUNC(datel, 'MONTH’)

Trd vé ngay dau tién cla thang chlra datel

TRUNC(datel, 'YEAR')

Trd vé ngay dau tién clia nam chlra datel

4.2.4. Cac ham chuyén doi kiéu

2

Ham SQL

Dién giai

TO_CHAR(number |date,
‘fmt’)

Chuyén ki€u s6 va ngay vé ki€u ky tu.

TO_NUMBER(char)

Chuyén ky tu cé ndi dung s6 sang s6

TO_DATE(‘chsr’,"fmt"’)

Chuyén ky tu sang ki€u ngay véi dinh dang dat trong
fmt.

DECODE (EXPR, SEARCH1,
RESULT1, SEARCHZ2,
RESULT2, DEFAULT):

So sanh biéu thirc expr véi gia tri search néu ding tra vé
gia tri result néu khong trd vé gia tri default.

NVL (COL [VALUE, VAL)

Chuyén gia tri COL | VALUE thanh val néu null.

Greatest(col|valuel,
col|value2)

Tra gia tri 16n nhat trong day gia tri.

Vi du:

SELECT To_char (sysdate,

‘day, ddth month yyyy’) from dummy;

SELECT EMPNO, ENAME, HIREDATE

FROM EMP

WHERE HIREDATE = TO_DATE (‘June 4, 1984’,

‘month dd, yyyy');

INSERT INTO EMP (EMPNO, DEPTNO, HIREDATE

VALUES (777, 20, TO_DATE(’19-08-2000',

SELECT
DECODE (JOB,
FROM EMP;

ENAME,

‘DD-MM-YYYY');

JOB,

CLERK’, "WWORKER', "MANAGER’, "BOSS’, "UNDEFINED’) DECODED_JOB

SELECT GREATEST(1000,2000), GREATEST(SAL,COMM) FROM EMP

WHERE DEPTNO = 10;
Cac khudn dang ngay

Ham SQL

Dién giai

Scc hoac cc

Thé ky; S chi ngay BC

YYYY hodac SYYyy

Nam; S chi ngay BC

YYY, YY, Y

Chi nam véi 3,2,1 ky tu so

IYYY, IVY, IY, I

Chi nam theo chuén ISO
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SYEAR, YEAR Chi nam theo cach phat am cla ngugi anh;

Q Quy trong nam

MM Gia tri thang véi 2 s6 (01-12)

MONTH Tén day du cla thang theo tiéng anh, do dai 9

MON Thang véi 3 ky tu vién tit (JAN, FEB...)

Ww, W Tuan trong ndm hodc trong thang

DDD, DD, D Ngay trong nam, thang hodc tuan

DAY Chi th( trong tuan

DY Chi th(r trong tuan véi 3 ky tu viét tat

J Ngay Julian; bat dau tlr ngay 31/12/4713 trudc cong
nguyén

AM, PM Chi dinh sang, chiéu

HH, HH12 HH24

Chi gio trong ngay (1-12) hoac (0-23)

MI Phut (0-59)
Ss Giay (0-59)
SSSSS S0 gidy dén nilra dém (0-86399)
/oy - dugc tu dong thém khi dat trong khuén dang
“char” DPoan ky tu dat trong nhay dap dugc tu ddng thém khi dat
trong khuén dang
TH Thém phan th(r tu (1st, 2nd, 4th )
SP Phat am so ( FOUR véi DDSP)
SPTH, THSP Phat am va chuyén sang dang th(r tu ( First, second, ...)
RR Ngay chuyén giao thién nién ky véi cac nam <1999.
Nam 0-49 50-99
N&m hién ta 0-49 thé ky hién tai Thé ky sau
50-99 Thé ky trudc Thé ky hién tai
Mot s6 khuén dang sd
Ky tu Dién gidi Vi du Két qua
9 X&c dinh hién thi 1 s6 999999 1234
© g;ér% ﬁgncﬁdsnés%ii(jéiucgé’u 0 daykhuon 999999 001234
$ Thém ky tu tién té $999999 $1234
L Thém ky tu tién té ban dia L999999 FF1234
Dau thap phan 999999.99 1234.00
, Dau phan cach phan nghin 999, 999 1,234
MI Dau am & bén phai (véi cac gia tri am) 999999MI 1234-
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PR Thém ngoac nhon vao cac gia tri am 999999PR <1234>
EEE | Chuyé&n sang hién thi s6 E 99.9999RRRR 1.234E+03
v Nhan vGi 10 n, n la sO cac s6 9 dat sau V 9999Vv99 123400

B Hi€n thi ca gia tri 0 néu = 0. B9999.99 1234.00

4.3.HAM THAO TAC TREN TAP HOP

4.3.1. Cac ham tac dong trén nhém

Cac ham tac dong trén nhom céc dong dir liéu hay tac dong Ién mot tap hop céc cac dong dir liéu bao
gom:

Ham SQL Dién giai
AVG([DISTINCT/ALL] n)

Gia tri trung binh cla n,khong ké tri null

COUNT( [DISTINCT/ALL] eXpr) 86 row cé expr khac null

MAX([DISTINCT/ALL] expr) Gia trj 16n nhat cGa expr

MIN([DISTINCT/ALL] expr) Gia tri nhé nhéat cla expr

STDDVE([DISTINCT/ALL] n) Phuong sai cla n khong k€ tri null

SUM([DISTINCT/ALL] n) T6ng cla cla n khong ké tri null

VARIANCE([DISTINCT/ALL] n) Variance cla n khéng ké tri null

Chu y: Tat ca cac ham trén nhém mau tin déu bd qua gia tri NULL trlr hAm COUNT. Ding ham NVL dé
chuyén d6i va tinh gia tri NULL.

C6 2 cach dé diing cac cac ham nay

= Tac dong trén toan bd cac dong dit liéu clia cau 1énh truy van
=  Téc dong trén mdt nhém dit li€u cling tinh chat cla cau Iénh truy van. Cung tinh chat dugc chi
bdi ménh dé:
[GROUP BY expr]
[HAVING condition]

Vi du: Tac dong trén toan bd cac dong dir liéu cla cau Iénh truy van:

* Tinh mdc luong trung binh cla toan bo nhan vién
Select AVG(SAL)
FROM EMP,

= Tinh mUc luong thap nhat clia nhan vién lam nghé CLERK
Select MIN(SAL)
FROM EMP
WHERE JOB =’CLERK’:

Vi du: Tac dong trén mot nhém dit liéu cling tinh chat cla cau 1énh truy van.

= Tinh m{ec luong trung binh cla ting loai nghé nghiép
SELECT JOB, AVG(SAL)
FROM EMP
GROUP BY JOB;

Chu y: Chi dugc cung dat trong ménh d€ SELECT cac ham nhém hodc cac column da dat trong ménh dé
GROUP BY.

Vi du:
BPung: SELECT MAX(SAL), JOB

Trang 32



Oracle co ban — SQL va PL/SQL

FROM EMP
GROUP BY JOB;
Sai: SELECT MAX(SAL), JOB
FROM EMP;
4.3.2. Ménh dé GROUP BY
Cu phap:

SELECT [DISTINCT ] {*, column [alias],...}
FROM table;
[WHERE condition]
[GROUP BY expr]
[HAVING condition]
[ORDER BY expr/position [DESC/ASC]]

Ménh dé GROUP BY sé& nhom cac dong dif liéu co cung gia tri cla expr.
Vi du:
GROUP BY JOB nghia la sé& nhom cac nghé giéng nhau.

Ménh dé HAVING la dat diéu kién clia nhém dir liéu. Ménh dé nay khac ménh dé WHERE & ché ménh dé
WHERE dat di€u kién cho toan b cau lIénh SELECT.

Vi du:

SELECT JOB, MAX(SAL)
FROM EMP

WHERE JOB !=’MANAGER’
GROUP BY JOB;

JoB MAX (SAL)
ANALYST 3000
CLERK 1300
PRESIDENT 5000
SALESMAN 1600

SELECT JOB, MAX(SAL)
FROM EMP

GROUP BY JOB

HAVING COUNT(*)>3;

JoB MAX (SAL)
CLERK 1300
SALESMAN 1600

SELECT JOB, MAX(SAL)
FROM EMP

HAVING MAX(SAL)>=3000
GROUP BY JOB;

JoB MAX (SAL)
ANALYST 3000
PRESIDENT 5000

4.4.MOT SO HAM MOI BO SUNG TRONG Oracle9i
4.4.1. Ham NULLIF
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Cu phép:
NULLIF(exprl, expr2)

Ham tra vé gia tri NULL néu biéu thic th&r nhat bang biéu thirc thd 2. Trong trudng hop ngudgc lai, né tra

vé gia tri cGa biéu thic th( nhat.
4.4.2. Ham COALSCE
Cu phap:

COALESCE(exprl, expr2, expr3, ...)

Tra vé gia tri clia tham s6 dau tién khac null

4.4.3. Cau lénh case
Vi duy:
Case cau lénh

SELECT ENAME, EXTRACT(YEAR FROM HIREDATE) AS YEAR_OF_HIRE,

(CASE EXTRACT(YEAR
WHEN 2002 THEN
WHEN 1997 THEN
WHEN 1992 THEN
ELSE 'NO AWARD
END ) AS AWARD
FROM EMP;
CASE biéu thuc
SELECT ENAME, SAL,
(CASE

FROM HIREDATE)

"NEW HIRE'

'"FIVE YEARS SERVICE'
'"TEN YEARS SERVICE'
THIS YEAR'

WHEN JOB = ‘DBA’ THEN SAL * 1.5

WHEN HIREDATE < SYSDATE - TO_YMINTERVAL(’05-00’) THEN

WHEN DEPTNO IN (40,30,10) THEN SAL * 1.1

ELSE SAL * .9
END ) AS NEW_SAL
FROM EMP;

4.5.BAl TAP

4.5.1. Ham trén tung dong dir liéu
1. Liét ké tén nhan vién, ma phong ban va luong nhan vién dugc tang 15% (PCTSAL).

DEPTNO ENAME

30 MARTIN
30 ALLEN
30 TURNER
30 JAMES
30 WARD
20 FORD
20 SMITH
20 SCOTT
20 ADAMS
10 MILLER

PCTSAL

SAL * 1.25
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2. Viét cau Iénh hién thi nhu sau:
EMPLOYEE_AND_JOB
KING* ******pPRESIDENT
BLAKE* * * * * * * *MANAGER
CLARK* * ******MANAGER
JONES™* * * * * * **MANAGER
MARTIN******SALESMAN
ALLEN*******gA] ESMAN
TURNER* ** * * *SAL ESMAN
JAMES**********CLERK
WARD * * * * * ***gA| ESMAN
FORD* ** * * ** * * ANALYST
SMITH**********CLERK
SCOTT********ANALYST
ADAMS**********CLERK
MILLER*********C|LERK

3. Viét cau Iénh hién thi nhu sau:
EMPLOYEE
KING (President)
BLAKE (Manager)
CLARK (Manager)
JONES (Manager)
MARTIN (Salesman)
ALLEN (Salesman)
TURNER (Salesman)
JAMES (Clerk)
WARD (Salesman)
FORD (Analyst)
SMITH (Clerk)
SCOTT (Analyst)
ADAMS (Clerk)
MILLER (Clerk)

4. Viét cau lénh hién thi nhu sau:

ENAME DEPTNO JOB
BLAKE 30 Manager
MARTIN 30 Salesperson
ALLEN 30 Salesperson
TURNER 30 Salesperson
JAMES 30 Clerk
WARD 30 Salesperson
5. Tim ngay th(r 6 dau tién cach 2 thang so v4i ngay hién tai hién thi ngay dudi dang 09 February
1990.
6. Tim thong itn vé tén nhan vién, ngay gia nhap cong ty cla nhan vién phong s6 20, sao cho hién
thi nhu sau:
ENAME DATE_HIRED
JONES april, SECOND 1981
FORD december, THIRD 1981
SMITH december, SEVENTEENTH 1980
SCOTT december, NINTH 1982
ADAMS january, TWELFTH 1983

7. Hién thi tén nhan vién, ngay gia nhap cong ty, ngay xét nang luong (sau ngay gia nhap cong ty 1
nam), sap x€p theo th( tu ngay xét nang luong.

ENAME HIREDATE REVIEW
SMITH 17-12-1980 17-12-1981
ALLEN 20-02-1981 20-02-1982
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10.

11.

4.5.2.

arwbd

WARD 22-02-1981 22-02-1982
JONES 02-04-1981 02-04-1982
BLAKE 01-05-1981 01-05-1982
CLARK 09-06-1981 09-06-1982
TURNER 08-09-1981 08-09-1982
MARTIN 28-09-1981 28-09-1982
KING 17-11-1981 17-11-1982
JAMES 03-12-1981 03-12-1982
FORD 03-12-1981 03-12-1982
MILLER 23-01-1982 23-01-1983
SCOTT 09-12-1982 09-12-1983
ADAMS 12-01-1983 12-01-1984
Hi€n thi tén nhan vién va luong dudi dang
ENAME SALARY

ADAMS BELOW 1500

ALLEN 1600

BLAKE 2850

CLARK 2450

FORD 3000

JAMES BELOW 1500

JONES 2975

KING 5000

MARTIN BELOW 1500

MILLER BELOW 1500

SCOTT 3000

SMITH BELOW 1500

TURNER On Target

WARD BELOW 1500

Cho biét th(r ciia ngay hién tai

Pua chubi dusi dang nn/nn, ki€m tra néu khiing khudn dang tré 16i 1a YES, ngugc lai la NO. Kiém
tra v4i cac chuoi 12/34, 01/1a, 99\88

VALUE VALID?

12/34 YES

Hi€n thi tén nhan vién, ngay gia nhap cong ty, ngay Iinh luong sao cho ngay [inh luong phai vao
th 6, nhan vién chi dugc nhan luong sau it nhat 15 ngay lam viéc tai cong ty, sap xép theo thi
ty ngay gia nhap cong ty.

Ham trén nhém dir liéu

Tim luong thap nhat, I6n nhat va luong trung binh cla tat ca cac nhan vién

Tim luong nho nhét va I6n ctia mbi loai nghé nghiép

Tim xem c6 bao nhiéu giam doc trong danh sach nhan vién.

Tim tat cd cac phong ban ma s6 nhan vién trong phong >3

Tim ra mUc luang nho nhat cta moi nhan vién lam viéc cho mét giam déc nao dé sap xép theo
th( tu tang dan cla muic luong.

Chuong 5. LENH TRUY VAN DU LIEU MO RONG
5.1.KET HOP DU LIEU TU NHIEU BANG

5.1.1.

M®i lién két tuong duong

M@i lién két tuong duong dugc thé hién trong ménh dé WHERE.

DE lién két trong ménh dé WHERE phai chi ré tén cla cac column va ménh dé dugc dat tuong duong.

Vi duy:
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emp.deptno =dept.deptno

Cac column trung tén phai dugc chi rd column d6 nam & bang ndo théng qua tén hodc qua alias. Tén
tring nay cé thé dat trong cac ménh dé khac nhu SELECT, ORDER BY..
Vi du:

SELECT DEPT.DEPTNO, ENAME, JOB, DNAME
FROM EMP, DEPT

WHERE EMP.DEPTNO = DEPT.DEPTNO

ORDER BY DEPT.DEPTNO;

SELECT A.DEPTNO, A.ENAME, A.JOB, B.DNAME
FROM EMP A, DEPT B

WHERE A.DEPTNO = B.DEPTNO

ORDER BY A.DEPTNO;

5.1.2. M®&i lién két khdng tuong duong
M@i lién két tuong duong dudgc thé hién trong ménh dé WHERE.

PE lién két trong ménh d€ WHERE phai chi ré tén cla cac column va ménh dé dugc dat khong tuong
duong.

Vidu:
WHERE E.SAL BETWEEN S. LOSAL AND S.HISAL

Cac column tring tén phai dugc chi r8 column d6 nam & bang nao théng qua tén hodc qua alias. Tén
tring nay co thé dat trong cac ménh dé khac nhu SELECT, ORDER BY..

Vidu:

SELECT E.ENAME,E.JOB, S.GRADE
FROM EMP E, SALGRADE S
WHERE E.SAL BETWEEN S. LOSAL AND S.HISAL;

Chu y: Piéu kién lién két dung la sé céac bang - 1 = sé cdc diéu kién lién két

5.1.3. M@i lién két cong

MG&i lién két cong trd vé ca céac gia tri NULL trong bi€u thic diéu kién. Dau (+) dé & vé nao tinh thém céac
gia tri NULL & vé do.

MOt cau Iénh select chi dat dugc 1 méi lién két cong, dau (+) dat & bén phai column lién két

Trong ménh dé WHERE cUa médi lién két cOng khdng dugc ding toan t&r IN hodc OR dé€ néi cac diéu kién
lién két khac.

Vi du:
SELECT E.ENAME, D.DEPTNO, D.DNAME
FROM EMP E, DEPT D
WHERE E.DEPTNO (+)=D.DEPTNO
AND D.DEPTNO IN (30, 40);
ENAME DEPTNO DNAME
BLAKE 30 SALES
MARTIN 30 SALES
ALLEN 30 SALES
TURNER 30 SALES
JAMES 30 SALES
WARD 30 SALES

40 OPERATIONS
5.1.4. Lién két ctia bang véi chinh né (tu than)
C6 thé lién két bang vadi chinh né bang cach dat alias.
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Vi du:

Select e.ename emp_name, e.sal emp_sal,
m.ename mgr_name, m.sal mgr_sal
from emp e, emp m
where e.mgr = m.empno
and e.sal <m.sal;

EMP_NAME EMP_SAL MGR_NAME MGR_SAL
BLAKE 2850 KING 5000
CLARK 2450 KING 5000
JONES 2975 KING 5000
MARTIN 1250 BLAKE 2850
ALLEN 1600 BLAKE 2850
TURNER 1500 BLAKE 2850
JAMES 950 BLAKE 2850
WARD 1250 BLAKE 2850
SMITH 800 FORD 3000
ADAMS 1160 SCOTT 3000
MILLER 1300 CLARK 2450

5.1.5. Cach bi€u dién két ndi méi trong Oracle 9i
Tich dé-cac CROSS JOIN (Cartesian Product)

SELECT E.ENAME, D.DNAME
FROM EMP E CROSS JOIN DEPT D;

K&t ndi tu nhién NATURAL JOIN (Equijoin on All Identically Named Columns).

SELECT E.ENAME, D.DNAME
FROM EMP E NATURAL JOIN DEPT D,

Ménh dé USING (Tuong tu nhu Natural Join, nhung cho phép chi ré tén cét dugc st dung trong phép
két noi).
SELECT E.ENAME, D.DNAME
FROM EMP E JOIN DEPT D USING (DEPTNO);

Ménh dé ON (Chi rd tén cbt tham gia trong phép két ndi)

SELECT E.ENAME, D.DNAME
FROM EMP E JOIN DEPT D ON (E.DEPTNO = D.DEPTNO);

K&t ndi trai LEFT OUTER JOIN
SELECT E.ENAME, D.DNAME
FROM EMP E LEFT OUTER JOIN DEPT D ON (E.DEPTNO = D.DEPTNO);
K&t ndi trai RIGHT OUTER JOIN
SELECT E.ENAME, D.DNAME
FROM EMP E RIGHT OUTER JOIN DEPT D ON (E.DEPTNO= D.DEPTNO);

K&t néi FULL OUTER JOIN (All records from both tables—Identical to a union of left outer join and right
outer join)
SELECT E.ENAME, D.DNAME
FROM EMP E FULL OUTER JOIN DEPT D ON (E.DEPTNO = D.DEPTNO);

5.1.6. Cac toan tur tap hop

Tén toan ta Dién giai

K&t hop két qua cla nhiéu cau hai véi nhau, chi gilr lai mot dai dién cho

UNION P LN
cac mau tin trung nhau.
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K&t hop két qua cla nhiéu cau hoi véi nhau, cac mau tin tring nhau
UNION ALL - o .
cling dugc lap lai
INTERSET Lay phan giao cac két qua cua nhiéu cau hoi
Lay két qud co6 trong cau hai th&r nhat ma khéng cé trong cau hai th( hai
MINUS e L
(cau hoi sau toan tu MINUS)
Vi duy:
Select job from emp where deptno = 10
Union
Select job from emp where deptno = 30;
JOB
CLERK
MANAGER
PRESIDENT
SALESMAN

5.2.LENH TRUY VAN LONG

5.2.1. Caulénh
Trong ménh dé

SELECT Iéng nhau.
WHERE

Tim nh{ing nhan vién lam cung nghé véi BLAKE

select e
from emp
where jo

Trong ménh dé

name, job
b = (select job from emp where ename = ‘BLAKE’);
JOB
MANAGER
MANAGER
MANAGER
HAVING

Tim nhiing phong cé muc luong trung binh I6n han phong 30

SELECT D
HAVING A

EPTNO, AVG(SAL) FROM EMP
VG(SAL) > (SELECT AVG(SAL) FROM EMP WHERE DEPTNO =30)

GROUP BY DEPTNO;
DEPTNO  AVG(SAL)
10 2916.66667
20 2175
5.2.2. Toan tt SOME/ANY/ALL/NOT IN/EXITS
Tén toan tu Dién giai
NOT IN Khong thudc
ANY Vi SOME So’sér’\h rpotvgié Er! vqi_ moi gia 'Er_! trong r,notjdanh sach hay trong két
qua tra vé cua cau hoi con, phai sau toan tu =
ALL So sanh mot gia tri vdi moi gia tri trong danh sach hay trong két qua
trd vé cua cau hadi con.
EXISTS Tra vé TRUE néu c6 ton tai.
Vi du:
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SELECT * FRO

WHERE sal = ANY (SELECT sal FROM emp WHERE deptno=30);

SELECT * FRO
WHERE sal >=
From emp

Where deptno
Order by sal

SELECT ENAME

FROM EMP
WHERE SAL >

ORDER BY SAL

M emp

M emp
ALL (select distinct sal

=30)
desc;

, SAL, JOB, DEPTNO

SOME (SELECT DISTINCT SAL
FROM EMP
WHERE DEPTNO =30)
DESC;

Tim nhiing nguGi cé nhan vién

SELECT EMPNO
FROM E

WHERE EXISTS (SELECT EMPNO FROM EMP WHERE EMP.MGR = E.EMPNO);

, ENAME, JOB, DEPTNO
MP E

5.3.CAU TRUC HINH CAY

5.3.1. Cau tric hinh

cay trong 1 table

Trong mot table cia CSDL Oracle c6 thé hién cau tric hinh cy. Vi du trong bang EMP c&u trdc thé hién

cap doé quan ly.

= Root node:
=  Child node:
= Parent node:
= Leaf node:

Level (cap)

la node cap cao nhat

la node con hay khong phai la root node
la node c6 node con

la node khéng cé node con

Level la mdt cbt gid chlra cap do trong cau tric hinh cay. Vi du.

SELECT LEVEL
FROM EMP

CONNECT BY P
START WITH M

AP WPAPWNWNWWWWWNE

, DEPTNO, EMPNO, ENAME, JOB, SAL

RIOR EMPNO = MGR

GR is NULL;
DEPTNO EMPNO ENAME JoB

10 7839 KING PRESIDENT
30 7698 BLAKE MANAGER
30 7654 MARTIN SALESMAN
30 7499 ALLEN SALESMAN
30 7844 TURNER SALESMAN
30 7900 JAMES CLERK

30 7521 WARD SALESMAN
10 7782 CLARK MANAGER
10 7934 MILLER CLERK

20 7566 JONES MANAGER
20 7902 FORD ANALYST
20 7369 SMITH CLERK

20 7788 SCOTT SALEMAN
20 7876 ADAMS CLERK

5.3.2. Ky thuat thuc hién
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C6 thé dinh nghia quan hé thira ké trong cau hoi bang ménh dé STAR WITH va CONNECT BY trong cau
lénh SELECT, moi mau tin 1a mot node trong cay phan cap. Cot gid LEVEL cho biét cap clia mau tin hay
cap cla node trong quan hé thira ké.

Cu phap:
SELECT [DISTINCT/ALL]

[expr [c_ias]]

FROM [table/view/snapshot] [t_alias]
[WHERE condition]

[START WITH condition CONNECT BY PRIOR condition]

[GROUP BY expr]

[HAVING condition]

[UNION/UNION ALL/INTERSET/MINUS select command]
[ORDER BY expr/position [DESC/ASC]]

Vi
START WITH Pac tad diém dau cla hinh cay. Khong thé d€ column gid level
G ménh dé nay.
CONNECT BY Chi column trong moi 1lién hé tinh cay.
PRIOR Pinh hudng cdu trac. NEu prior xudt hién trudc mgr, Mgr sé
dugc tim trudc sau d6 dén empno, day la hinh cay huéng 1lén.
Néu prior xuadt hién trudc empno, empno sé dugc tim trudc sau
d6 dén empno, day la hinh cay hudng xubng.
Vi du:

SELECT LEVEL, DEPTNO, EMPNO, ENAME,

FROM EMP

CONNECT BY PRIOR MGR = EMPNO

START WITH empno

LEVEL DEPTNO
1 20
2 20
3 20
4 10

= 7876,

EMPNO ENAME
7876 ADAMS
7788 SCOTT
7566 JONES
7839 KING

5.3.3. Ménh dé WHERE trong cau trtc hinh cay

Ménh dé WHERE va CONNECT BY c6 thé dugc dung déng thoi trong cdu tric hinh cay. Néu ménh dé
WHERE loai trtr mOt sO row cla cau trdc hinh cay thi chi nhiing row dé dugc loai trir. Néu diéu kién dat
trong ménh dé CONNECT BY thi toan bo nhanh cta row do bi loai trir.

Vidu 1:

SELECT LEVEL, DEPTNO, EMPNO, ENAME,

FROM EMP WHERE ENAME != ‘SCOTT’
CONNECT BY PRIOR EMPNO = MGR
START WITH MGR IS NULL;

LEVEL DEPTNO

A WNWNWWWWWNE
w
(O]

7654 MARTIN
7499 ALLEN
7844 TURNER
7900 JAMES
7521 WARD
7782 CLARK
7934 MILLER
7566 JONES
7902 FORD
7369 SMITH

JOB, SAL

JOB, SAL

CLERK
SALEMAN
MANAGER
PRESIDENT

PRESIDENT
MANAGER
SALESMAN
SALESMAN
SALESMAN
CLERK
SALESMAN
MANAGER
CLERK
MANAGER
ANALYST
CLERK
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4 20 7876 ADAMS CLERK 1100
Vidu 2:
SELECT LEVEL, DEPTNO, EMPNO, ENAME, JOB, SAL
FROM EMP

CONNECT BY PRIOR EMPNO = MGR AND ENAME != ‘SCOTT’
START WITH MGR IS NULL;

LEVEL DEPTNO EMPNO ENAME JoB SAL
1 10 7839 KING PRESIDENT 5000
2 30 7698 BLAKE MANAGER 2850
3 30 7654 MARTIN SALESMAN 1250
3 30 7499 ALLEN SALESMAN 1600
3 30 7844 TURNER SALESMAN 1500
3 30 7900 JAMES CLERK 950
3 30 7521 WARD SALESMAN 1250
2 10 7782 CLARK MANAGER 2450
3 10 7934 MILLER CLERK 1300
2 20 7566 JONES MANAGER 2975
3 20 7902 FORD ANALYST 3000
4 20 7369 SMITH CLERK 800

5.4.BAl TAP

1. Hién thi toan bd tén nhan vién va tén phong ban lam viéc sap x&p theo tén phong ban.
2. Hién thi tén nhan vién, vi tri dia ly, tén phong vdi diéu kién luong >1500.

ENAME LOC DNAME
KING NEW YORK ACCOUNTING
BLAKE CHICAGO SALES
CLARK NEW YORK ACCOUNTING
JONES DALLAS RESEARCH
ALLEN CHICAGO SALES
FORD DALLAS RESEARCH
SCOTT DALLAS RESEARCH
3. Hién thi tén nhan vién, nghé nghiép, luong va muc luong.
ENAME JOB SAL GRADE
JAMES CLERK 950 1
SMITH CLERK 800 1
ADAMS CLERK 1100 1
MARTIN SALESMAN 1250 2
WARD SALESMAN 1250 2
MILLER CLERK 1300 2
ALLEN SALESMAN 1600 3
TURNER SALESMAN 1500 3
BLAKE MANAGER 2850 4
CLARK MANAGER 2450 4
JONES MANAGER 2975 4
FORD ANALYST 3000 4
SCOTT ANALYST 3000 4
KING PRESIDENT 5000 5
4. Hién thi tén nhan vién, nghé nghiép, luong va muc luong, véi diéu kién mic luang=3.
ENAME JoB SAL GRADE
ALLEN SALESMAN 1600 3
TURNER SALESMAN 1500 3
5. Hién thi nhirg nhan vién tai DALLAS
ENAME LOC SAL
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10.

DALLAS
DALLAS
DALLAS
DALLAS
DALLAS

Hi€n thi tén nhéan vién , nghé nghiép, luong, mic luong, tén phong lam viéc trir nhan vién c6 nghé
la cleck va sap xép theo chiéu giam.

ENAME
MARTIN
WARD
ALLEN
TURNER
BLAKE
CLARK
JONES
FORD
SCOTT
KING

JOB
SALESMAN
SALESMAN
SALESMAN
SALESMAN
MANAGER
MANAGER
MANAGER
ANALYST
ANALYST
PRESIDENT

SAL

ACCOUNTING
RESEARCH
RESEARCH
RESEARCH
ACCOUNTING

O WwwWNDN

Hi€n thi chi ti€t vé nhimng nhan vién kiém dugc 36000 $ 1 nam hodc nghé la cleck. (gom cac
trudng tén, nghé, thu nhap, ma phong, tén phong, muc luong)

ENAME JOB ANUAL_SAL DNAME GRADE
JAMES CLERK 11400 SALES 1
SMITH CLERK 9600 RESEARCH 1
ADAMS CLERK 13200 RESEARCH 1
MILLER CLERK 15600 ACCOUNTING 2
FORD ANALYST 36000 RESEARCH 4
SCoTT ANALYST 36000 RESEARCH 4
Hi€n thi nhiing phong khéng c6 nhan vién nao lam viéc.

DEPTNO DNAME LoC

40 OPERATIONS BOSTON

Hi€n thi ma nhan vién, tén nhan vién, ma ngudi quan ly, tén ngudi quan ly
EMP_NAME EMP_SAL MGR_NAME MGR_SAL
BLAKE 2850 KING 5000
CLARK 2450 KING 5000
JONES 2975 KING 5000
MARTIN 1250 BLAKE 2850
ALLEN 1600 BLAKE 2850
TURNER 1500 BLAKE 2850
JAMES 950 BLAKE 2850
WARD 1250 BLAKE 2850
FORD 3000 JONES 2975
SMITH 800 FORD 3000
SCoTT 3000 JONES 2975
ADAMS 1100 SCOTT 3000
MILLER 1300 CLARK 2450
Nhu cau 9 hién thi thém thong tin vé 6ng KING.
EMP_NAME EMP_SAL MGR_NAME MGR_SAL
KING 5000
BLAKE 2850 KING 5000
CLARK 2450 KING 5000
JONES 2975 KING 5000
MARTIN 1250 BLAKE 2850
ALLEN 1600 BLAKE 2850
TURNER 1500 BLAKE 2850

Trang 43



Oracle co ban — SQL va PL/SQL

JAMES 950 BLAKE 2850
WARD 1250 BLAKE 2850
FORD 3000 JONES 2975
SMITH 800 FORD 3000
SCOTT 3000 JONES 2975
ADAMS 1160 SCOTT 3000
MILLER 1300 CLARK 2450

11. Hién thi nghé nghiép dugc tuyén dung vao nam 1981 va khong dugc tuyén dung vao nam 1994,

12. Tim nhiing nhan vién gia nhap cong ty trudc giam doc cla ho.

13. Tim tat ca cac nhan vién, ngay gia nhap cong ty, tén nhan vién, tén ngudi giam doc va ngay gia
nhap cong ty cla ngudi giam doc ay.

EMP_NAME EMP_SAL MGR_NAME MGR_SAL
BLAKE 2850 BLAKE 2850
MARTIN 1250 BLAKE 2850
ALLEN 1600 BLAKE 2850
TURNER 1500 BLAKE 2850
JAMES 950 BLAKE 2850
WARD 1250 BLAKE 2850
CLARK 2450 CLARK 2450
MILLER 1300 CLARK 2450
JONES 2975 JONES 2975
FORD 3000 JONES 2975
SMITH 800 JONES 2975
SCOTT 3300 JONES 2975
ADAMS 1160 JONES 2975

13 rows selected.
14. Tim nhiing nhan vién kiém dugc luong cao nhat trong moi loai nghé nghiép.

JOoB MAX (SAL)
ANALYST 3000
CLERK 1300
MANAGER 2975
PRESIDENT 5000
SALESMAN 1600
15. Tim muc luong cao nhat trong méi phong ban, sap xép theo th( tu phong ban.
ENAME JOB DEPTNO SAL
KING PRESIDENT 10 5000
SCOTT SALEMAN 20 3300
BLAKE MANAGER 30 2850
16. Tim nhan vién gia nhap vao phong ban sém nhat
ENAME HIREDATE DEPTNO
CLARK 09-06-1981 10
SMITH 17-12-1980 20
ALLEN 20-02-1981 30
17. Hién thi nhiing nhan vién c6 muc luong I6n hon luong TB cla phong ban ma ho lam viéc.
EMPNO ENAME SAL DEPTNO
7839 KING 5000 10
7566 JONES 2975 20
7902 FORD 3000 20
7788 SCOTT 3300 20
7698 BLAKE 2850 30
7499 ALLEN 1600 30

18. Hién thi tén nhan vién, ma nhan vién, ma giam ddc, tén giam doc, phong ban l1am viéc cla giam
déc, muc luong cla giam doc.
EMP_NUMBER EMP_NAME EMP_SAL MGR_NUMBER MGR_NAME  MGR_DEPT MGR_GRADE
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7698 BLAKE 2850 7698 BLAKE
7654 MARTIN 1250 7698 BLAKE
7499 ALLEN 1600 7698 BLAKE
7844 TURNER 1560 7698 BLAKE
7900 JAMES 950 7698 BLAKE
7521 WARD 1250 7698 BLAKE
7782 CLARK 2450 7782 CLARK
7934 MILLER 1300 7782 CLARK
7566 JONES 2975 7566 JONES
7902 FORD 3000 7566 JONES
7369 SMITH 800 7566 JONES
7788 SCOTT 3300 7566 JONES
7876 ADAMS 1100 7566 JONES

13 rows selected.

Chuong 6. BIEN RUNTIME

6.1.DU LIEU THAY THE TRONG CAU LENH
Dung (&) dé€ chi phan thay thé trong cau lénh.

Né&u dung (&&) chi bi€n thay thé thi sau cau lénh bi€n thay thé van con ton tai

Vidu 1:

SELECT * FROM emp
WHERE &Condition
Enter value for condition: sal > 1000

Khi nay cau lénh trén tuong duong véi:

SELECT * FROM emp
WHERE sal > 1000

Vidu 2:

Select ename, deptno, job
From emp
Where deptno = &&depno_please;

6.2.LENH DEFINE

AR DIMIADAD

Khai bao va gan tri cho céc bién, vi du khai b&o bién condition c6 gia tri 'sal > 1000’

DEFINE condition = 'sal > 1000'
Khi dé cau Iénh sau khéng yéu cau nhap vao gia tri cho codition

SELECT * FROM emp
WHERE &Condition

DE loai bd bién ra khdi bd nhé dung 1énh UNDEFINE.
Vidu:
UNDEFINE condition

DE liét ké cac bién da khai bao ding Iénh DEFINE ma khong chi bién, vi du

DEFINE
DEFINE CONDITION = 'SAL > 1000’

Vi du:
DEFINE REM=’SAL*12+NVL(COMM,0)’

SELECT ENAME, JOB, &REM
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FROM EKP ORDER BY & REM;

6.3.LENH ACCEPT
Khai bao va gan tri cho bién vGi dong hién thi

ACCEPT variable [NUMBER/CHAR] [PROMPT/NOPROMPT 'text'] HIDE
Vi du:

ACCEPT Salary NUMBER PROMPT 'Salary figure: '
Salary figure : 3000

TU khoa hide cho phép che chubi nhéap liéu, hay dung khi nhap password.

ACCEPT password CHAR PROMPT 'Enter password: ' HIDE
Password : ******

6.4.BAl TAP

1. Hién thi tén nhan vién, ngay gia nhap cong ty véi diéu kién ngay gia nhap cong ty nam trong
khodng hai bi€n runtime dugc nhap vao tir ban phim (&first_date, &last_date).

2. Hién thi tén nhan vién, nghé nghiép, luong, mé giam déc, ma phong ban vdi diéu kién nghé
nghiép bang mdt bién dugc nhap vao tir ban phim. (&job)

3. Dinh nghia mot bién tinh thu nhap mét ndm cda nhan vién. Dung bién nay dé tim nhing nhan
vién c6 thu nhap Ién hon hoac bang $30000.

4. Pinh nghia mot bién la khodng thoi gian nhan vién lam trong cong ty. Hién thi tén nhan vién va
quéng thoi gian nhan vién dé lam viéc véi diéu kién nhan vién 1a mot bién duoc nhap vao tir ban
phim.

ENAME LENGTH OF SERVICE

KING 19 YEAR 4 MONTHS

Chuong 7. TABLE VA CAC LENH SQL VE TABLE

7.1.LENH TAO TABLE

7.1.1. Cu phap tao bang

Pé& tao moOt badng mdi ding Iénh CREATE TABLE.

Cu phap:

CREATE TABLE tablename

(column [datatype] [DEFAULT expr][column_constraint]..)
[PCTFREE integer][PCTUSED integer]
[INITRANS integer][MAXTRANS integer]
[TABLESPACE tablespace]

[STORAGE storage_clause]
[AS subquery]

Véi:
tablename Tén table can tao
column Tén column trong table
[datatype] Kiéu dir 1iéu cla column
[DEFAULT expr] Gia tri mac dinh cla column trong trudng hop NULL la

expr

[column_constraint] Rang budc cla ban than column
[table_constraint] Rang budc cla toan bdng
[PCTFREE integer] Phan tram khong gian con trdng
[PCTUSED integer] Phan tram khong gian da sU dung
[INITRANS integer] S6 ban ghi khdi tao
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[MAXTRANS integer] S6 ban ghi 16n nhéat

[TABLESPACE tablespace]
Chi dinh TABLESAPCE cho bang

[STORAGE storage_clause]
Ghi ménh dé luu tr{, don vi mac dinh 14 KB trong d6 cac
cac chon lua la: INITIAL - dung luong khdi tao; NEXT -
dung lugng tang tiép theo; MINEXTENTS - % m& rdng nhod
nhat; MAXEXTENTS- % m3 rOng 16n nhat; PCTINCREASE -
Toc do tang hang nam.

[AS subquery] Tao bang co6 cau tric gioéng ménh dé truy van

Vidu 1:

CREATE TABLE EMP
EMPNO NUMBER NOT NULL CONSTRAINT PK_EMP PRIMARY KEY,
ENAME VARCHAR2(10) CONSTRAINT NN_ENAME NOT NULL CONSTRAINT
UPPER_ENAME CHECK (ENAME=UPPER(ENAME)),
JOB VARCHAR2(9),
MGR NUMBER CONSTRAINT FK_MGR REFERENCES SCOTT.EMP(EMPNO),
HIREDATE DATE DEFAULT SYSDATE,
SAL NUMBER(10,2) CONSTRAINT CK_SAL
CHECK(SAL>500),
COMM NUMBER(9,0) DEFAULT NULL,
DEPTNO NUMBER(2) CONSTRAINT NN_DEPTNO NOT NULL
CONSTRAINT FK_DEPTNO REFERENCES SCOTT.DEPT(DEPTNO))
PCTFREE 5 PCTUSED 75

Vidu 2;

CREATE TABLE SALGRADE1
(GRADE NUMBER CONSTRAINT PK_SALGRADE PRIMARY KEY,
LOSAL NUMBER,
HISAL NUMBER)
TABLESPACE USER
STORAGE (INITIAL 6144 NEXT 6144
MINEXTENTS 1 MAXEXTENTS 5 PCTINCREASE 5)

Vidu 3:
CREATE TABLE DEPT10
AS
SELECT EMPNO, ENAME, JOB, SAL
FROM EMP WHERE DEPTNO =10;
Vidu 4:

CREATE TABLE EMP_SAL (NAME, SALARY,GRADE)AS
SELECT ENAME, SAL, GRADE
FROM EMP, SALGARDE
WHERE EMP.SAL BETWEEN LOSAL AND HISAL ;

Pé tao mot table mdi, chiing ta can phai chuan bi mot s6 théng tin sau:
= Table phdi dugc chuan hoa
= Nhiing column ma cho phép null nén dinh nghia sau dé tiét kiém nai luu tr.
= GOp céac table lai néu cé thé.
» Chi dinh céc théng s6 pcfree va pctused
= Co6 thé chi dinh 2 thdng s6 initstran, maxtrans
= CoOthé chi dinh tablespace cho table
= CoO thé udc lugng kich thudc table, va cac thong sé cho storage.
7.1.2. Tinh toan kich thudc table (tham khao)
1. Tinhtodn khodng dia can thiét cho data block header.

Tinh theo cong thic sau:
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BLOCK HEADER = (FIXED HEADER + VARIABLE TRANSACTION HEADER) +
(TABLE DIRECTORY + ROW DIRECTORY)
Trong do:

fixed header = 57 bytes

variable transaction header = 23*gia tri clUa théng s6 instrans
table directory =4

row directory = 2* sd lugng row trong block.

2. Tinh toan khodng dia tréng dé€ chlra dit liéu cla data block. Tinh theo cong thic sau:

Khodng dia trong dé chlra data =(block size -total block header) - (block

size -(fixed header+ variable transaction header))*(pctree/100)
Co thé biét block size bang cach dung Iénh

show parameters db_block_size.
3. Tinhtoan khodng dia trong két hgp bang gia tri cta mdi row.
4. Tinh toan kich thudc trung binh clia row:

Kich thuéc trung binh cla row = row header +A+B+C

A = T6ng chiéu dai cla cac cbt <= 250 byte
B = Téng chiéu dai cla cac cbt > 250 byte
C = Khodng dia trong két hgp

5. Quyétdinh s6 row trung binh cho mot block:
avg rows /block = available space/average row size

6. Tinh toan so lugng block
Block = s6 row / s6 row trung binh cho mOét block

7.2.MOT SO QUY TAC KHI TAO TABLE
7.2.1. Quy tac dat tén Object

. Tén dai tir 1 dén 30 ky tu, ngoai trir tén CSDL khéng qua 8 ky tu va tén lién két c
thé dai dén 128 ky tu

. Tén khong chilra ddu nhay (")

. Khong phan biét chit hoa ch{r thudng

. Tén phai bat dau bang ky tu chir trong bd ky tu cia CSDL

. Tén chi co thé chira ky tu sé trong tap ky tu ca CSDL. C6 thé dung cac ky tu_, $,
#. Oracle khong khuyén khich diing cac ky tu $ va #.

. Tén khong dugc tring vdi cac tir da dung bdi Oracle (xemphu luc 1)

. Tén khong dugc cach khoang tréng

. ~ Tén c6 thé dat trong cap dau nhay kép, khi d6 tén cé thé bao gom céc ky tu béat ky,
c6 thé bao gom khodng tréng, c6 thé ding cac tur khoa cla Oracle, phan biét chit hoa chit
thudng.

= Tén phai duy nhat trong "khdng gian tén" nhat dinh. Céac object thudc cuing khong

gian tén phai c6 tén khac nhau.

Céc bi danh clia c6t, bi danh bang, tén ngudi st dung, mat khdu mac du khong phai 1a cac object hodc
cac thanh phan con cula object nhung ciing phai dugc dat tén theo cac quy tac trén, ngoai trir

Bi danh ct, bi danh bang chi ton tai khi thuc hién cac 1énh SQL va khong duagc luu trt trong CSDL, do
vay khong ap dung quy tac 9 vé khong gian tén.

Mat khau khong thubc vé khdng gian tén nao va do dé ciing khdng ap dung quy tac 9.
Nén dat tén theo mot quy tac dat tén thong nhat
7.2.2. Quy tac khi tham chi€u dén Object

Cu phap chung khi tham chi€u dén cac object
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Sao do6 chung khi tham chi€u cac object hodc thanh phan cla cac object
Schema.0Object.Part.@dblink

Trong do:
object Tén object
schema Schema chaa object
part Thanh phan cla object
dblink Tén CSDL chlra object

Oracle gidi quyét viéc tham chi€u cac Object

Khi tham chi€u dén mét object trong cau Iénh SQL, Oracle phan tich cau Iénh va va xac dinh cac object
trong khong gian tén. Sau khi xac dinh cac object, Oracle thuc hién cac thao tac ma cau Iénh quy dinh
trén object. Néu tén object truy cap khong thudc khong gian tén thi cau Iénh khong duogc thuc hién va co
thdng béo 10i.
Cau Iénh sau thém mdt mau tin vao bang DEPT

INSERT INTO Dept VALUES (50, 'SUPPOR', 'PARIS')

Theo ng(r cdnh cla cau Iénh, Oracle xac dinh bang DEPT c6 thé la:

= MOt table trong schema cla ban

= MOt view trong schema clia ban

* Pong nghia riéng cho table hodc view

= Pong nghia chung cho table hodc view
Tham chi€u dén cac object khong thudéc quyén sé hiru
D€ tham chi€u dén cac object khong thudc schema hién thdi, phai chi ra tén cla schema chia object
muodn truy cap

schema.object

Vi du: D€ xda table EMP trong schema SCOTT
DROP TABLE scott.emp
Tham chiéu céac object tur xa

PE truy cap dén mot CSDL & xa, sau tén object phai chi ra tén lién két CSDL (database link) cla CSDL
ch(ra object mudn truy cap. Database link 1 mdt schema object, Oracle ding dé tham nhap va truy xuat
CSDL tu xa.

7.3.Céc Kiéu dir liéu co ban
7.3.1. Kiéu CHAR

Ki€u CHAR dung dé khai bao mot chubi co chiéu dai cé dinh, khi khai b&o bién hodc c6t ki€u CHAR véi
chiéu dai chi dinh thi tat ca cac muc tin cla bién hay c6t nay déu co ciing chiéu dai dugc chi dinh. Cac
muc tin ngdn hon Oracle sé ty dong thém vao cac khodng tréng cho du chiéu dai. Oracle khéng cho
phép gan muc tin dai hon chiéu dai chi dinh déi véi ki€u CHAR. Chiéu dai toi da cho phép cla ki€u CHAR
la 255 byte

7.3.2. Kiéu VARCHAR2

Kiéu VARCHAR2 dung dé khai b&o chudi ky tu vai chiéu dai thay déi. Khi khai bao mot bién hoac c6t kiéu
VARCHAR2 phai chi ra chiéu dai toi da, cac muc tin chira trong bién hay cét ki€u VARCHAR2 c6 chiéu dai
thuc su la chiéu dai ca muc tin. Oracle khéng cho phép gan muc tin dai hon chiéu dai toi da chi dinh doi
vGi ki€u VARCHAR2. Chiéu dai toi da ki€u VARCHAR2 |1a 2000 byte.

7.3.3. Kiéu VARCHAR
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Hién tai Oracle xem ki€u VARCHAR2 va VARCHAR la nhu nhau, tuy nhién Oracle khuy&n nén dung
VARCHAR2. Oracle du dinh trong tuang lai ding ki€u VARCHAR dé€ chita cac chudi véi chiéu dai bién déi,
nhung trong phép so sanh sé duagc chi dinh theo nhi€u ng{r nghta khac nhau.

7.3.4. Ki€u NUMBER
Ki€u sé cua Oracle duing d€ chira cac muc tin dang s6 duong, s6 am, s6 véi ddu cham dong.
NUMBER(p, s)

p SO chlr s6 trudc dau cham thap phan (precision), p tu 1 dén 38 chir
sO

s SO0 cac ch(r s6 tinh tlr ddu chadm thap phan vé bén phai (scale), s tu
-84 dén 127 ) )

NUMBER(p) SO c6 dau cham thap phan c6é dinh véi precision bang p va scale bang
0]

NUMBER S6 vGi dau cham dong vdi precision bang 38. NhG rang scale khong

dugc ap dung cho s6 vdi dau cham dong.

Vi du sau cho thay cach thic Oracle luu trit dif liéu ki€u s tly theo cach dinh precision va scale khac
nhau.

Dir liéu thuc Kiéu Gia tri luu trir
7456123.89 NUMBER 7456123.89
7456123.89 NUMBER(9) 7456123
7456123.89 NUMBER(9, 2) 7456123.89
7456123.89 NUMBER(9, 1) 7456123.8
7456123.89 NUMBER(6) Khong hop 18
7456123.8 NUMBER (15, 1) 7456123.8
7456123.89 NUMBER(7, -2) 7456100
7456123.89 NUMBER( -7, 2) Khong hop 18

7.3.5. Kiéu FLOAT

Dung dé khai bao ki€u s6 dau cham dong, véi do chinh xac thap phan 38 hay dd chinh xac nhi phan la
126.

FLOAT (b) Khai béo ki€u ddu cham ddng véi do chinh xac nhi phan la b, b tlr 1 dén 126. C6 thé chuyén
tlr d6 chinh xac nhi phan sang dd chinh xac thdp phan bang cach nhan dd chinh xac nhi phan véi
0.30103

7.3.6. Ki€u LONG

Dung dé khai bao ki€u chudi ky tu véi db dai bién ddi, chiéu dai toi da cla ki€u LONG la 2 gigabyte. Ki€u
LONG thudng dugc dung dé€ chra cac van ban.

C6 mot s6 han ché khi ding ki€u LONG

= MOt table khong thé chira nhiéu haon mét cot ki€u LONG

= D{rliéu ki€u LONG khong thé tham gia vao cac rang budc toan ven, ngoai trir ki€m tra NULL va
khac NULL

= Khong thé index mot cot ki€u LONG

= Khong thé truyén tham so6 ki€u LONG cho ham hodc thu tuc

= Cac ham khong thé trd vé dir liéu ki€u LONG

= Trong cau lénh SQL c6 truy cap cac cot ki€u LONG, thi viéc cap nhéat hodc khoa cac bang chi cho
phép trong cling mét CSDL

Ngoai ra, cac cbt ki€u LONG khong dugc tham gia trong cac thanh phan sau cla cau Iénh SQL

= Cac ménh dé WHERE, GROUP BY, ORDER BY, CONNECT BY hodc véi tac t& DISTINCT trong
cau lénh SELECT

» C&c ham sUr dung trong cau Iénh SQL nhu SUBSTR, INSTR
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* Trong danh séach lua chon clia cau 1énh SELECT c¢6 st dung ménh dé GROUP BY

* Trong danh sach Iua chon cua cau hdi con, cau hdi cé st dung cac toan tU tap hop

* Trong danh sach Iua chon cUa cau Iénh CREATE TABLE AS SELECT
7.3.7. Ki€u DATE
Duing d€ chlra d{f liéu ngay va thoi gian. Mac du ki€u ngay va thoi gian c6 thé dugc chilra trong ki€u CHAR
va NUMBER.
Véi gia tri ki€u DATE, nhiing théng tin dugc luu trlr gdm thé ky, nam, thang, ngay, gid, phat, gidy. Oracle
khéng cho phép gan gia tri ki€u ngay truc ti€p, dé gan gia tri ki€u ngay, ban phai ding TO_DATE dé
chuyén gia tri ki€u chudi ky tu hoac ki€u s6.
Né&u gan mét gia tri ki€u ngay ma khong chi thoi gian thi thoi gian mac dinh la 12 gio dém, Néu gan gia tri
ki€u ngay ma khong chi ra ngay, thi ngay mac dinh 1a ngay dau cla thang. Ham SYSDATE cho biét ngay
va thoi gian hé théng.
Tinh toan doi véi ki€u ngay
Da6i vaéi dit liéu ki€u ngay, ban co thé thuc hién cac phép toan cong va tru.
Vi du:

SYSDATE+1 ngay hém sau )
SYSDATE-7 cach day mdt tuan
SYSDATE+(10/1440) mudi phat sau

Ngay Julian: La giéa tri s6 cho biét s6 ngay ké tir ngay 1 thang giéng nam 4712 trudc cdng nguyén.
Vi du:

SELECT TO_CHAR (TO_DATE('01-01-1992', 'MM-DD-YYYY'), 'J') JULIAN
FROM DUAL;

Két qua:
JULIAN

2448623
7.3.8. Kiéu RAW va kiéu LONG RAW

Ki€u RAW va LONG RAW dung dé€ chlra cac chudi byte, cac dif liéu nhi phan nhu hinh anh, am thanh. Céac
d{r liéu ki€u RAW chi c6 thé gan hodc truy cap ch khéng duoc thuc hién céc thao tac nhu déi vai chudi
Ky tu.

Ki€u RAW gidng nhu ki€u VARCHAR2 va ki€u LONG RAW giong ki€u LONG, chi khac nhau & ché Oracle tu
dbng chuyén dGi cac gia tri ki€u CHAR, VARCHAR2 va LONG gilta tap hop ky tu cla CSDL va tap ky tu
clla cac Ung dung.

7.3.9. Ki€u ROWID
MOi mau tin trong CSDL ¢6 mét dia chi ¢ ki€u ROWID. ROWID bao gém céac thanh phan:

block.row.file.

Véi

block Chu@i hé hexa cho biét block ch@a row

row Chuoi hé hexa cho biét row trong block

file Chuoi hé hexa cho biét database file chtra block
Vi du:

00000OOF.0000.0002
Row dau tién trong block 15 cla data file th( hai.
7.3.10. Kiéu MLSLABEL
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Ki€u MLSLABEL dung dé chira label dang nhi phan ma Oracle ding dé ddm bdo hoat déng cla ban
than hé thong.

7.3.11. Chuyén doi ki€u
Chuyén déi mac dinh

N6i chung mot bi€u thic khong thé gom cac gia tri thudc nhiéu ki€u khac nhau, tuy nhién Oracle cho
phép chuyén d6i giua cac ki€u dit liéu. Oracle tu ddng chuyén ki€u cla d{t liéu trong mét sé trudng hop
sau

= Khi INSERT hodc UPDATE gan gié tri cho c6t co ki€u khéac, Oracle sé tu déng chuyén gia tri sang
ki€u cla cot.
= Khi s&rdung cac ham hodc céac toan tr ma cac tham s6 co ki€u khong tuang thich thi Oracle sé tu
dong chuyén kié€u.
= Khistrdung toan t&r so sanh ma cac gia tri c6 cac ki€u khac nhau, Oracle sé tu ddng chuyén kiéu.
Vidu 1:
SELECT ename FROM emp WHERE hiredate = '12-MAR-1993'
Oracle da tu déng chuyén chudi '12-MAR-1993"' sang ki€u DATE trong phép so sanh
Vidu 2:
SELECT ename FROM emp WHERE ROWID = '00002514.0001.0001'

Oracle da tu déng chuyén chudi ' 00002514 .0001.0001 "' sang ki€u ROWID trong phép so sanh
Nguoi st dung tu chuy€n doéi
Oracle cung cap cac ham dé chuyén déi ki€u, vi du

= TO_NUMBER Chuyén sang ki€u so
* TO_CHAR Chuyén sang kiéu ky tu
= TO_DATE Chuyén sang ki€éu ngay

(xem phan tra ctu cac ham va tha tuc)

7.4.RANG BUOC DU LIEU TRONG TABLE
Céc dang constraint gom:

= NULL/NOT NULL

= UNIQUE

=  PRIMARY KEY

= FOREIGN KEY (Referential Key)

= CHECK
7.4.1. NULL/NOT NULL
La rang budc column tréng hodc khong trong.
Vi du ménh dé rang budc:

CREATE TABLE DEPT (

DEPTNO NUMBER(2) NOT NULL,

DNAME CHAR(14),

LoC CHAR(13),

CONSTRAINT DEPT_PRIMARY_KEY PRIMARY KEY (DEPTNO));
7.4.2. UNIQUE
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Chi ra rang budc duy nhat, cac gia tri cUa column chi trong ménh dé UNIQUE trong cac row cua table
phai c6 gia tri khac biét. Gia tri null la cho phép néu UNIQUE dua trén mot cot.

Vidu:
CREATE TABLE DEPT (
DEPTNO NUMBER(2),
DNAME CHAR(14),
Loc CHAR(13),

CONSTRAINT UNQ_DEPT_LOC UNIQUE(DNAME, LOC));
7.4.3. PRIMARY KEY

Chi ra rang budc duy nhat (giéng UNIQUE), tuy nhién khoé la dang khoa UNIQUE cép cao nhat. Mot table
chi c6 thé c6 mdt PRIMARY KEY. CAc gia tri trong PRIMARY KEY phai NOT NULL

Cu phap khi dat CONSTRAINT & méc TABLE

[CONSTRAINT constraint_name] PRIMARY KEY (column, Column..)
Cu phap khi dat CONSTRAINT & mic COLUMN

[CONSTRAINT constraint_name] PRIMARY KEY

7.4.4. FOREIGN KEY ( Referential )

Chi ra mai lién hé rang budc tham chiéu gilra table nay véi table khac, hodc trong chinh 1 table. N6 chi ra
mai lién hé cha-con va chi rang budc gira FOREIGN KEY bang nay vGi PRIMARY KEY hodc UNIQUE Key
clla bang khéac. Vi du quan hé gilra DEPT va EMP thong qua trudng DEPTNO.

TU khod ON DELETE CASCADE dugc hi dinh trong dang khoa nay dé chi khi d{t liéu cha bi xoa (trong
bang DEPT) thi dit li€u con cling tu dong bi xoa theo (trong bang EMP).

7.4.5. CHECK
Rang bubc ki€m tra gia tri.
Vidu:

CREATE TABLE EMP
(EMPNO NUMBER NOT NULL CONSTRAINT PK_EMP PRIMARY KEY,
ENAME VARCHAR2(10) CONSTRAINT NN_ENAME NOT NULL
CONSTRAINT UPPER_ENAME CHECK (ENAME = UPPER(ENAME)),
JOB VARCHAR2(9),
MGR NUMBER CONSTRAINT FK_MGR REFERENCES
SCOTT.EMP(EMPNO),
HIREDATE DATE DEFAULT SYSDATE,
SAL NUMBER(10,2) CONSTRAINT CK_SAL
CHECK(SAL>500),
COMM NUMBER(9,0) DEFAULT NULL,
DEPTNO NUMBER(2) CONSTRAINT NN_DEPTNO NOT NULL
CONSTRAINT FK_DEPTNO REFERENCES SCOTT.DEPT(DEPTNO);

7.5.LENH DDL CAN THIEP TO!I TABLE
7.5.1. Chinh stra cau tric table
Dung Iénh ALTER TABLE d€ chinh stra cau tric bang.

Cu phap:
ALTER TABLE tablename [ADD/MODIFY/DROP options ([column
[column constraint) [ENABLE clause] [DISABLE clause]
Trong do:
ADD Thém column hay constraint.
MODIFY Stta d6i kiéu cac column
DROP BO constraint.
ENABLE/DISABLE Che khuat hodac dua vao s dung cac CONSTRAINT ma khéng xoda

han
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Cha y:
= Khi ding ménh dé MODIFY khong thé chuyén tinh chat cila COLUMN c6 ndi dung 1a NULL chuyén
thanh NOT NULL;

= Khong thé dua thém mot cot NOT NUL néu table da co sO liéu. Phai thém cot NULL, dién day s6
liéu, sau d6 chuyén thanh NOT NULL.

= Khong thé chuyén dGi ki€u khac nhau néu column da chilra so liéu

= Khéng thé diing ménh dé MODIFY dé dinh nghia cdc CONSTRAINT trir rang budc NULL/NOT
NULL. Mudn stra CONSTRAINT can xoa chiing sau dé ADD thém vao.

Vidu 1:

ALTER TABLE emp ADD (spouse_name CHAR(10);
Vidu 2:

ALTER TABLE emp MODIFY (ename CHAR(25);
Vidu 3:

ALTER TABLE emp DROP CONSTRAINT emp_mgr,
ALTER TABLE DROP PRIMARY KEY;

Vidu 4:
ALTER TABLE dept DISABLE CONSTRAINT dept_prim;
7.5.2. Cac lénh DDL khac

Xéa table
Dung |énh DROP TABLE dé xoa bang

Cu phap:
DROP TABLE table_name [CASCADE CONSTRAINTS]
Trong do:
CASCADE CONSTRAINTS x6a tat cd cac rang budc toan ven lién quan dén table
bi x6a.
Vi du:

DROP TALE emp
Khi drop table thi:
=  Xoatatca dir liéu
= View va synonymlién quan van con nhung khéng co gia tri
= Céc giao dich chua gidi quyét xong sé dugc commit
= Chi ngudi tao ra table hay DBA mdi co thé xo6a table
7.5.3. Chi dan cho table
Dung Iénh COMMENT dé ch thich.
Vidu:

COMMENT ON TABLE EMP IS ‘ THONG TIN NHAN VIEN';
COMMENT ON COLUMN EMP.EMPNO IS ‘ MA SO NHAN VIEN';

7.5.4. Thay doi tén object
Dlng Iénh RENAME dé€ thay dGi tén object.
Cu phap:
RENAME old TO new
Trong do:
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old Tén ci
new Tén moi

Vi du:
RENAME emp TO employee
7.5.5. Xé6a dir liéu cua table
Dlng Iénh TRUNCATE TABLE dé€ x6a d{t liéu clia table, x6a tat ca cac row trong table.

Cu phap:
TRUNCATE TABLE table_name [REUSE STORAGE]
Trong do:
REUSE STORAGE gilr lai khung dé€ chlra, chi xo6a dit 1iéu

7.6.THONG TIN VE TABLE TRONG TU PIEN DU LIEU

Trung tdm cua cd s dir liéu Oracle la data dictionary. Data dictionary tu dong duoc tao ra khi co s6 dit
liéu Oracle dugc tao. Oracle cap nhat Ién data dictionary bang céac Iénh DDL (Data Define Language).
Céc table cla tUr dién d{ liéu duoc tao ra bang Iénh CREATE DATABASE va chi dugc tao tur user SYS.
Céc view trong tur dién dir liéu chirc cac thong tin dudi dang dé nhin hon bang.
C6 cac dang view la:

» USER_xxx: la nhitng d6i tugng thudc user. Vi du cac bang dugc tao bdi user

» ALL_xxx: latat cd cac dbi tugng ma user cé quyén truy nhap

»  DBA_XxxXx: tat ca cac doéi tugng trong database

» V$: Cac thuc thi cha Server.
Ngoai ra con cé cac view quan trong khac la:

= DICTIONARY: Thong tin vé toan b cac table, view, snapshot trong tir di€én dit liéu

* TABLE_PRIVILEGES: Thong tin vé viéc gan quyén trén cac doi tugng

= IND: dong nghia clia USER_INDEX.
Mudn hién thi toan b0 théng tin vé cac table, view, snapshot trong tlr dién d{t liéu dung 1énh

SELECT * FROM DICTIONARY;

Hi€n thi cdu ca USER_OBJECT
DESCRIBE USER_OBJECT;
Hi€n thi tat ca cac bang ma user do sd hitu:

SELECT OBJECT_NAME
FROM USER_OBJECT
WHERE OBJECT_TYPE = ‘TABLE’;

SELECT * FROM TAB;

SELECT TABLE_NAME FROM USER_TABLE;
Hi€n thi tat ca cac loai d6i tuong trong tur dién dir liéu:

SELECT DISTINCT OBJECT_TYPE
FROM USER_OBJECTS;

7.7.BAI TAP
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1. Tao bang PROJECT vdi cac column dugc chi ra dudi day, PROJID la promary key, va

P_END_DATE > P_START_DATE.

Column name Data Type Size.
PROJID NUMBER 4
P_DESC VARCHAR2 20
P_START_DATE DATE

P_END_DATE DATE
BUDGET_AMOUNT NUMBER 7,2
MAX_NO_STAFF NUMBER 2

2. Tao bang ASSIGNMENTS véi cac column dugc chi ra dudi day, dong thoi cot PROJID la foreign

key t6i bang PROJECT, cOt EMPNO la foreign key t&i bang EMP.

Column name Data Type Size.

PROJID NUMBER 4 NOT NULL
EMPNO NUMBER 4 NOT NULL
A_START_DATE DATE

A_END_DATE DATE

BILL_AMOUNT NUMBER 4,2
ASSIGN_TYPE VARCHAR2 2

Thém column COMMENTS ki€u LONG vao bang PROJECTS. Thém column HOURS ki€u NUMBER vao bang

ASSIGNMENTS.

3. S dung view USER_OBJECTS hién thj tat cd cac doi tugng user s hitu.

4. Thém rang budc duy nhat (UNIQUE) cho 2 column PROJECT_ID va EMPNO cla bang

ASSIGNMENTS.

5. Xem cac thong tin vé cac rang budc trong USER_CONSTRAINTS.

6. Xem trong USER hién tai c6 tat cd bao nhiéu bang.
7. CAC LENH THAO TAC DU LIEU

7.8.THAO TAC DU LIEU TRONG TABLE
7.8.1. Thém m&i dong dir liéu

D& chén mot row vao table ding I1énh INSERT.

Cu phép:

INSERT INTO tablename ([column, column, ...])
VALUES (value, value ...);

Vi du:

INSERT INTO dept (depno, dname, loc)
VALUES (50, 'MARKETING', 'SAN JOSE')

Chép d(t liéu tu table khac

INSERT INTO table [(column, column...)]
SELECT select_list
FROM table(s)

Vi du:

INSERT INTO emp_tmp (ename, sal)
SELECT ename, sal FROM emp WHERE sal > 1000

Bat dau tir phién ban Oracle 9i, ta c6 thé thém mdéi dong d{r liéu va dat gia tri mac dinh théng qua tur

khoa DEFALT
Vi du:
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INSERT INTO EMP (EMPNO, ENAME, DEPTNO)
VALUES (8000, MIKE’, DEFAULT);

Oracle 9i con cho phép thuc hién 1énh INSERT trén dong thoi nhiéu table khac nhau, chi si dung mot
cau Iénh DML.

Vidu:
Lénh INSERT khéng diéu kién (UNCONDITIONAL)
INSERT ALL
INTO T1 (C1, C2, ...) VALUES (C1, C2, ...)
INTO T2 (C1, C2, ...) VALUES (C1, C2, ...)
SELECT C1, C2, ... FROM T9;

Lénh INSERT khong diéu kién (CONDITIONAL)

INSERT [ALL|FIRST]
WHEN c1 = 1 THEN INTO T1 (C1, C2, ...) VALUES (C1, €2, ...)
WHEN c1 = 2 THEN INTO T2 (C1, C2, ...) VALUES (C1, C2, ...)
WHEN c2 = 3 THEN INTO T3 (C1, C2, ...) VALUES (C1, €2, ...)

SELECT C1, C2, ... FROM T9;
FIRST: insert cho cau lénh dau tién co6 gia tri diéu kién dung
ALL: insert cho moi cau 1lénh co6 gia tri diéu kién la dung
7.8.2. Cap nhat dong dir liéu
P& chinh stra dir liéu dung 1énh UPDATE.
Cu phap:
UPDATE table [alias]

SET column [,column...] = [expr, subquery]
[WHERE condition]

Vidu 1:
UPDATE emp
SET job = 'SALEMAN', hiredate = sysdate, sal = sal * 1.1
WHERE ename = 'SCOTT';
Vidu 2:
UPDATE emp
SET comm = (SELECT comm FROM commission C
WHERE C.empno = emp.empno)
WHERE empno IN (SELECT empno FROM commission);
Vidu 3:
UPDATE emp a

SET deptno =
(SELECT deptno FROM dept
WHERE loc = 'BOSTON'),
(sal, comm) = (SELECT 1.1*AVG(sal),1.5*AVG(comm)
FROM emp b
WHERE a.deptno = b.deptno)
WHERE deptno IN
(SELECT deptno FROM dept
WHERE loc = 'DALLAS' OR loc = 'DETROIT');

Ta ciing c6 thé s&r dung ménh dé DEFAULT trong cau lénh cép nhét dir liéu
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Vi du:
UPDATE EMP SET COMM = DEFAULT,
Chu thich:

- Cap nhat cac nhan vién & Dallas hodc Detroit

- Thay DEPTNO cla cac nhan vién nay bang DEPTNO cla Boston

- Thay luong mOéi nhan vién bang luong trung binh cla b0 phén * 1.1

- Thay commission clUa méi nhan vién bang commission trung binh cUa bdé phan *
1.5

7.8.3. Lénh Merge

Lénh MERGE la mdt dac diém rat hay cla Oracle 9i. N6 con duoc goi la |énh UPSERT, tlc la c6 kha
nang vla thuc hién viéc Update, vira thuc hién 1&nh Insert tuy vao ban ghi dich c6 ton tai hay khéng.

Cu phap:
MERGE INTO T1
USING T2 ON (T1.C9=T2.C9)

WHEN MATCHED THEN UPDATE SET T1.C1=T2.C2, T1.C2=T2.C2
WHEN NOT MATCHED THEN INSERT (C1,C2, ...) VALUES (C1,C2, ...);

7.8.4. Xéa dong dir liéu
D& x6a dong dung Iénh DELETE.
Cu phap:
DELETE FROM table [WHERE condition]
Vi du:

DELETE FROM emp
WHERE deptno = 10;

7.8.5. L&i rang budc dir liéu

Thong thudng khi thuc hién cac 1énh thao tac dir liéu hay gap phai cac 16i rang budc toan ven dir liéu.
CAéc 16i nay xuat hién khi cé cac rang budc trudc dé ma dir liéu nhap vao, chinh stra hay khi xoa di khéng
dam bao céac diéu kién toan ven. Ma 16i: ORA_02292: INTEGRITY CONSTRAINT. Sau dé bao tén cua
Constraint bj 16i.

7.9.LENH PIEU KHIEN GIAO DICH
M6t cau 1énh SQL c6 thé gbm
= Lénh DML thao tac dir liéu
* Lénh DDL dinh nghia d{r liéu
= Lénh DCL diéu khién truy nhap dir liéu
Mat giao dich bt dau khi mot Iénh SQL dugc thuc hién
MOt giao dich két thtic mot trong cac trudng hgp sau:
= COMMIT hoac ROLLBACK
»= Cac |énh DDL va DCL thuc hién (tu ddng commit)
* LOi, thoat khdi SQL*Plus, hé thong bi down.
Cu phap:
Ké&t thac giao dich hién tai, thuc hién cac chuyén daéi dit liéu
COMMIT

Xac dinh diém savepoint cla giao dich
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SAVEPOINT name
Quay lai dit liéu & diém SAVEPOINT hodc toan bo giao dich.
ROLLBACK [TO SAVEPOINT name]

Ty ddng COMMIT khi thuc hién cac Iénh Insert, update, delete.
SET AUTO[COMMIT] ON/OFF

Vidu:

INSERT INTO DEPT
VALUES (50, 'TESTING’, 'LAS VEGAS’);

SAVEPOINT INSERT_DONE;

UPDATE DEPT
SET DNAME = ‘MARKETING';

ROLLBACK TO INSERT_DONE ;
UPDATE DEPT SET DNAME = ‘MARKETING’

WHERE DNAME ='SALES’;
COMMIT;

7.10.BAI TAP
1. Thém d{t liéu vao bang PROJECTS.

PROJID 1 2
P_DESC WRITE C0O30 COURSE PROOF READ NOTES
P_START_DATE 02-JAN-88 01-JAN-89
P_END_DATE 07-JAN-88 10-JAN-89
BUDGET_AMOUNT 500 600
MAX_NO_STAFF 1 1

2. Thém d{ liéu vao badng ASSIGNMENTS.
PROJID 1 1 2
EMPNO 7369 7902 7844
A _START_DATE 01-JAN-88 04-JAN-88 01-JAN-89
A_END_DATE 03-JAN-88 07-JAN-88 10-JAN-89
BILL_RATE 50.00 55.00 45.50
ASSIGN_TYPE WR WR PF
HOURS 15 20 30

3. Cap nhat truong ASIGNMENT_TYPE tu WT thanh WR.
4. Nhéap thém so liéu vao bang ASSIGNMENTS.
5. SEQUENCE VA INDEX

7.11.SEQUENCE

7.11.1. Tao Sequence

Sequence la danh sach tuan tu cula con so, va dugc tao badi Oracle sever. Sequence ding dé tao khoa
chinh mot cach tu déng cho dir [éu.

Sequence th,u(‘jng dung dé tao khgﬁa chinh trong sinh,mé tu déng. Co thé dung chung cho nhiéu doi
tugng. Con sb sequence nay cé chiéu dai tbi da la 38 sO.
DE tao sequence, dung |énh CREATE SEQUENCE
Cu phap:
CREATE SEQUENCE sequence_name

INCREMENT BY integer
START WITH integer
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[MAXVALUE integer]
[MINVALUE integer]
[CYCLE/NO CYCLE];

VOi
INCREMENT BY Chi dinh khodng cach cua day sO tuan tu
START WITH Chi dinh s6 dau tién cla day sO tuan tu
MAXVALUE Gia tri 16n nhat cla day tuan tu
MINVALUE Gia tri nho nhat cla day tuan ty ]
CYCLE/NO CYCLE Day tuan tu c6 quay vong khi dén diém cudi. Mac dinh la
NO CYCLE
Vidu:

CREATE SEQUENCE sample_sequence
INCREMENT 1
STRAT WITH 2
MAXVALUE 100;

Dé lam viéc vdi cac sequence, dung Iénh SQL vdi cac cot gid sau

CURRVAL Cho gia tri hién thdi cla sequence

NEXTVAL Tang gid tri hién thoi cla sequence va cho gia tri sau
khi tang phdi xac dinh tén sequence trudc currval va
nextval

sequence .CURRVAL
sequence .NEXTVAL

DE truy cap cac sequence khong thudc schema hién thdi, thi phai chi ra tén schema

schema.sequence.CURRVAL
schema.sequence .NEXTVAL

PE truy cap cac sequence tur xa, thi con phai chi ra datalink

schema.sequence.CURRVAL@dblink
schema.sequence .NEXTVAL@dblink

SU dung sequence
CURRVAL va NEXTVAL c6 thé dugc st dung trong cac truong hop sau:

* Trong danh sach Iua chon cla cau Iénh SELECT
= Trong ménh dé VALUES cUa cau |énh INSERT
= Trong ménh dé SET cla ciu Iénh UPDATE
= Khong dugc st dung CURRVAL va NEXTVAL trong cac trudng hop sau
* Trong cau héi con
* Trong céc view va snapshot
* Trong cau lénh SELECT c6 tac t&r DISTINCT
* Trong cau lénh SELECT c6 sU dung GROUP BY hay ORDER BY
* Trong cau lénh SELECT c6 sU dung cac phép toan tap hgp nhu UNION, INTERSET, MINUS
= Trong ménh dé WHERE cUa cau |énh SELECT
» Giatri DEFAULT cUa c0t trong cau Iénh CREATE TABLE hay ALTER TABLE
* Trong diéu kién cla rang budc CHECK
7.11.2. Thay déi va huy sequence
Thay d6i sequence:

ALTER SEQUENCE sequence_name
INCREMENT BY integer
START WITH integer
[MAXVALUE integer]
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[MINVALUE integer]
[CYCLE/NO CYCLE];

Huy sequence:
DROP SEQUENCE sequence_name ;

7.12.INDEX

7.12.1. Tao index

Index 1a mOt cau tric cd sé dit liéu, duoc sever st dung dé tim mot row trong bang mot cach nhanh
choéng. Index bao gdbm mét key value (moét cot (column) trong hang (row)) va ROWID.
Cu phép:
CREATE [UNIQUE]] INDEX index_name
ON TABLE ( column [,column...]);

7.12.2. S dung index
Ta st dung index trong mot s trudng hop sau:
= Dung index dé€ query cho nhanh.
* Dung Index khi ma viéc 1ay dir liéu <15% so row trong bang.
= Index nhiing column nao diing dé€ ndi gilta cac bang lan nhau.
» Khoéng nén dung Index cho cac bang nao chi cé vai row.

* Primaryva unique key ( khéa chinh va khoa duy nhat) tu déng co index, nhung nén cé index cho
foreign key( khoa ngoai).

S6 lugng index cho mot table 1a khéng gidi han. Tuy nhién néu cé qua nhiéu index sé gay anh hudng
dén s0 liéu khi ma d{t liéu trong table bi thay d6i th(r tu theo index. Vi du: Thém mot row vao bang tat ca
cac Index sé dugc update. Nén chon lua gilta yéu cau query, va insert, update d€ c6 mot index hop 1y.
Dai véi cac khod PRIMARY KEY va UNIQUE KEY tir khod UNIQUE duogc tu dong thém khi tao INDEX.

Vi du:

CREATE INDEX i-ENAME ON EMP (ENAME);
Xo0& INDEX bang Iénh:

DROP INDEX index_name ;

7.13.BAI TAP

1. Tao Index trén c6t PROJID cho bang ASSIGNMENT.
2. Hién thi danh sach cta nhan vién thudc su quan ly cla ngudi cé tén l1a 1 bién dugc nhap tir ban

phim
EMPNO ENAME  JOB MGR HIREDATE SAL  COMM DEPTNO
7698 BLAKE  MANAGER 7839 01-05-1981 2850 30
7654 MARTIN SALESMAN 7698 28-09-1981 1250 1400 30
7499 ALLEN SALESMAN 7698 20-02-1981 1600 300 30
7844 TURNER SALESMAN 7698 08-09-1981 1500 0 30
7900 JAMES  CLERK 7698 03-12-1981 950 30
7521 WARD SALESMAN 7698 22-02-1981 1250 500 30
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Chuong 8. VIEWS
8.1.VIEWS

8.1.1. Tao view

View la mot table logic, view khong phai la nai luu trt d{t liéu & mUc vat ly. Cac thanh phan cla view
dua trén table hoac la trén view khac. Moi tac dong 1én view déu gay anh hudng tdi table cla view do, va
nguac lai. D€ dinh nghia mdt view dung query trén mot bang hay mot view nao do.

Cu phap:
CREATE [OR REPLACE] [FORCE] VIEW view_name [(column, column,...)]
AS
SELECT statement
[WITH CHECK OPTION [CONSTRAINT constraint_name]];
Trong do:
OR REPLACE PE tao view chén 1lén view cung tén )
FORCE P€ tao view cd khi table hay view nao dé khéng ton tai
trong cau 1lénh SELECT.
column, column TQn cac column cla view
WITH CHECK OPTION Néu cé‘lénh insert hoac update lén\vieu, ql sé& kiém
tra diéu kién phu hgp trong ménh dé where cua view.
Néu khong dir 1iéu sé chi kiém tra cac rang budc toan
ven cla bang. )
CONSTRAINT Chi ra tén cua diéu kién kiém tra.
Vidu 1:
CREATE VIEW emp_view
AS
SELECT empno, ename, sal FROM emp WHERE deptno = 10;
Vidu 2:

CREATE VIEW dept_summary
(name, minsal, maxsal, avsal)
AS
SELECT dname, min(sal), max(sal), avg(sal) FROM emp, dept
FROM emp, dept
WHERE emp.deptno = dept.deptno
GROUP BY dname;

Vidu 3:
CREATE VIEW dept_view
AS
SELECT eame, sal*12 Annsal
FROM emp

WHERE deptno = 20
WITH CHECK OPTIION CONSTRAINT dept_check;

8.1.2. Xoba cac view
Chi nhitng ngugi tao view méi cé quyén DROP
DROP VIEW dept_view;
View c6 thé thuc hién cac 1énh SQL sau:
= SELECT

» INSERT (insert trén view cling anh hudng Ién table)
* Update (a@nh hudng Ién table)
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Comment

Tuy nhién cé nhiing rang budc sau:

Khong thé insert, update trén view, khi query cla view chlra cac toan tr join, set, distinct, group
by, group.

Khong thé nao insert, update trén view, néu nhu trong view cé dung with check option.

Khong thé nao insert trén view, trén table cé nhiing cét not Null ma khéng ding default value ( bdi
vi trong truong hop nay view sé cé it colunm hon table table. Nén insert 1 row vao view, thuc
chat la insert row do6 vao table sé khéng hop 1€).

Khéng thé nao insert trén view, néu view nay c6 ding bi€u thirc decode.

Nhiing query cla view khéng thé nao tham khdo vao 2 column gid nextval, currval (nextval,
currval dung cho sequence).

8.2.BAI TAP

1.

Tao view c6 hién thj nhu sau:
select * from aggredates;

DEPTNO AVERAGE MAXIMUN MINIMUN SUM NO_SALS NO_COMMS
10 2916.66667 5000 1300 8750 3 0]
20 2235 3300 800 11175 5 0]
30 1566.66667 2850 950 9400 6 4

Tao view dé nhép s6 liéu vao bang ASIGNMENT véi cac diéu kién sau:
PROJID <2000, P_START_DATE<P_END_DATE

Céc gia tri co thé chdp nhan cla assign_type la PS, WT hodc ED

EMPNO c6 gia tri NOT NULL

BILL_RATE < 50 V@i ASSIGN_TYPE La PS
BILL_RATE < 60 VGi ASSIGN_TYPE La WT
BILL_RATE < 70 V@i ASSIGN_TYPE La ED

Binh nghia bang MESSAGES c6 cau tric
Column name Data Type
NUMCOL1 NUMBER(9, 2)
NUMCOL2 NUMBER(9, 2)
CHARCOL1 VARCHAR2(60)
CHARCOL2 VARCHAR2(60)
DATECOL1 DATE
DATECOL2 DATE
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Chuong 9. QUYEN VA BAO MAT
9.1.QUYEN - PRIVILEGE

Privileges la cac quyén han dugc thuc hién cac thao tac hodc thuc hién viéc truy nhap dén cac doi tuong
d{r liéu. Trong Oracle ban sé khong thé thuc hién dugc cac thao tac ma khong c6 cac quyén tuong Ung.
Céc quyén han nay dugc gan cho User dé c6 thé thuc hién céac thao tac trén cac déi tugng chi dinh. Viéc
gan quyén dugc thuc hién bdi ngudi quan tri co sé dir liéu.

Gan quyén hoac loai bé: BE thuc hién gan quyén cho mét déi tugng dung lénh Grant loai bé quyén han
dung Revoke (hoac bang cac cong cu ho trg khac nhu Oracle Enterprise manager)
Céac quyén bao gom:
= Bdo mat CSDL
* Bao mat hé thong
* Bdomatdiliéu
= Quyén hé théng: Quyén truy nhap va CSDL
* Quyén trén doi tugng: Thao tac ndi dung clia cac doi tugng CSDL
= Schema la tap howpjc ac d6i tugng nhu tables, view...
CSDL: Khi cai dat xong hé quan tri CSDL Oracle mac dinh da cé 2 user.

= SYS: C6 quyén cao nhat. Mat khau la change_on_install

= SYSTEM: C6 quyén thap hon SYS. Mat khau 1a MANAGER
Quyén hé théng
Trong cac quyén hé thong quyén DBA la I6n nhat. DBA c6 quyén

* CREATE USER : Tao user mdi

* DROP USER :X04 user

= DROP ANY TABLE :Xoa table

= BACKUP ANY TABLE :Tao cac backup table.
Lénh tao user cla ngudi c6 quyén DBA nhu sau:

CREATE USER user_name
IDENTIFY BY password;

Quyén trén doi tuong:
* CREATE SESION: Truy nhap vao CSDL
= CREATE TABLE: tao bang trong user dé
= CREATE SEQUENCE: Tao sequence
= CREATE VIEW: Tao view
= CREATE PROCEDURE: Tao procedure
Gan quyén
GRANT privilege[,privilege...] TO user [,user...]
Xoa quyén
REVOKE privilege[,privilege...] FROM user [,user...]

9.2.ROLE
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Role 1a tén clia mot nhom cac quyén han. N6 dugc tao dé€ quan Iy quyén han cho cac Ung dung hodc
nhom céac User. Viéc ding role cho phép quan ly théng nhat trén cac doi tugng, ting tinh mém déo trong
quan tri, dé dang thay d6i. Vi du hai déi tugng X, Y c6 quyén trén role A tlc 1a role A c6 quyén gi thi X, Y
c6 quyén tuong Ung khi role A bi thay dGi quyén han thi X, Y ciing bi thay d6i quyén han theo.

Lénh tao Role
Cu phép:
CREATE ROLE role [IDENTIFY BY password];

Gan privilege cho Role
Gan Role ¢6 cac doi tugng
M6t s6 Role hay dung:

= CONNECT

* RESOURCE

Lénh gan va xoa Role gidng nhu 1énh gan va xoa Privilege. Chi ti€t xem trong phan qudn tri Oracle.

9.3.SYNONYM
Synonyms la bi danh cho moi déi tuong cuia Oracle. Cac doi tugng cla Oracle la table, view, snapshot,
sequence, procedure, function, package va cac synonym khac. Cu phap

CREATE PUBLIC SYNONYM synonym_name
FROM [OWNER.]object_name;

Ding Synonyms c6 nhiing Igi di€ém sau:
= Khong ton thém noi luu trir khéac bdi vi né da dugc cat trén tir dién dit liéu.
*= Lam don gidn doan chuong trinh SQL.
* Tang tinh bao mat cho database.
= CoO thé€ cho phép moi ngudi (public) truy xuat cac déi tugng cla Oracle.
Vi du: Chung ta c6 mot table EMPLY trong schema emp_01

Khi Iap trinh thi phai truy xuat theo emp_01. EMPLY, tén dai nhu vay thi doan chuong trinh sé dai sé dé
lam 1an. Nén chiing ta phai ding synonym

CREATE SYNONYM EMP FOR EMP_01.EMPLY;
C6 thé tao mbt synonym cho phép moi nguoi cé thé tham khao téi
CREATE PUBLIC EMP FOR EMP_01.EMPLY;

Tinh bdo mat 1a vi synonym la bi danh, nén ngudi st dung dung bi danh nay sé khong doan dugc thém
théng tin gi.
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Chuong 10. GIGI THIEU NGON NGU PL/SQL

10.1. TONG QUAN VE PL/SQL
10.1.1. Cu phap Iénh PL/SQL

. M®i Iénh SQL két thic bang dau (;)
. Lénh dinh nghia CSDL (DDL) khdng dugc su dung trong PL/SQL
. Lénh SELECT trd vé nhi€u dong c6 thé gay exception
. Lénh DML c6 thé tac dong trén nhiéu dong
Vi du:
X 1= 1;
INSERT INTO emp (id, name)
VALUES (50, ‘GARNOR’);
BEGIN
SELECT name FROM dept INTO :DEPT.NAME;
EXCEPTION
WHEN others THEN
Message(SQLERRM);
END;
UPDATE emp

SET sal := sal*1.2
WHERE dept_id = 10;

10.1.2. Khoilénh PL/SQL

Ngoén nglt PL/SQL t6 chirc cac 1énh theo ting khoi Iénh. M6t khoi Iénh PL/SQL cling co thé co cac khoi

I€énh con khac & trong né.
Cau trac day du cta mot khdi 1énh PL/SQL bao gom:

DECLARE /* Phan khai bao - Khéng bat budc */
Khai bdo cac bién s dung trong phan than
BEGIN /* Phan than */
poan 1énh thuc hién;
EXCEPTION /* Phan xU ly 16i - Khéng bat bubc */
X ly 16i xay ra;

END;
Vi dul:
DECLARE
empno NUMBER(4):=7788;
BEGIN
UPDATE emp
SET sal = 9000
WHERE empno = 0001,
END;
Vidu 2:
DECLARE
v_deptno NUMBER(2);
v_loc VARCHAR2(15);
BEGIN
SELECT deptno, loc INTO v_deptno, v_loc

FROM dept
WHERE dname = 'SALES';

Trang 66



Oracle co ban — SQL va PL/SQL

EXCEPTION
WHEN others THEN
Message(SQLERRM);
END;

10.2.LENH LAP TRINH PL/SQL PON GIAN

10.2.1. LénhIF
Thuc hién cau Iénh theo diéu kién.
Cu phap:
IF <diéu kién 1> THEN
céng viéc 1;
[ELSIF <diéu kién 2> THEN

cong viéc 2;

[ELSE
cong viéc n + 1;

]

END IF;
Vidu 1:
IF ename = 'SCOTT' THEN
beam_me_up := 'YES';
COMMIT;
ELSE
beam_me_up := 'NO';
ROLLBACK;
END IF;
Vidu 2:
IF choice= 1 THEN
action := 'Run payroll';

ELSIF choice=2 THEN
action:='Run';

ELSIF choice=3 THEN
action:='Backup';

ELSE
action:='Invalid';

END IF;

10.2.2. Lénh lap LOOP khong dinh trudc

Trong Iénh |ap nay, s6 1an Iap tuy thudc vao diéu kién két thic vong Idp va khong xac dinh dugc ngay tai
thoi di€ém bat dau vong lap.

Cu phap:
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LOOP
cong viéc;
EXIT WHEN diéu kién;

END LOOP;

Vi du:

X = 0;

y := 1000;

LOOP
X = X + 1;
y =y - X
EXIT x > vy,

END LOOP;

10.2.3. Lénh lap LOOP c6 dinh truéc

Ngay khi bat dau vong Iap, ta da xac dinh duoc s6 lan 1ap.

Cu phép:
LOOP Index IN Can dudi .. Can trén
cong viéc;
END LOOP;
Vidu:
X = 0,
LOOP Index IN 1 .. 100
X = X + 1,
END LOOP;
10.2.4. Lénh lap WHILE
Cu phap:
WHILE Piéu kién LOOP
cong viéc;
END LOOP;
Vi du:
WHILE length(:Address) < 50 LOOP
:Address := :Address || ‘ ‘;
END LOOP;
10.2.5. Lénh GOTO, nhdy v6 diéu kién
Cu phap:
GOTO Nhén;
Vidu:
BEGIN
<<Nhan>>
cong viéc;
GOTO Nhén;
END;

10.3.GIO|I THIEU CURSOR
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Cursor la ki€u bién cé cau trac, cho phép ta x(r ly dit liéu gom nhiéu dong. SO dong phu thubc vao cau
Iénh truy van d{r liéu sau n6. Trong qua trinh xU ly, ta thao tac véi cursor thong qua ting dong dit liéu.
Dong di liéu nay dugc dinh vi bdi mot con trd. Véi viée dich chuyén con tro, ta c6 thé 1ay dugc toan bd
dit liéu tra vé.
Céc budc st dung bién cursor:

Khai bao --> md& cursor --> 1lday dir liéu dé xi ly --> dong cursor
Khai bao:

CURSOR Tén cursor( danh sach bién) IS

Cau lénh truy van;
Vidul:

CURSOR c_Dept IS
SELECT deptno, dname
FROM dept
WHERE deptno>10;

Vi du2:

CURSOR c_Dept(p_Deptno NUMBER) IS
SELECT deptno, dname
FROM dept
WHERE deptno>10;

M@ cursor:
OPEN Tén cursor | Tén cursor( danh sach bién);

Vidul:

OPEN c_Dept;
Vidu2:

OPEN c_Dept(10);
Lay dit liéu:

FETCH Tén cursor INTO Tén bién;
Vi duy:

FETCH c_Dept INTO v_Dept;
boéng cursor:

CLOSE Tén cursor;
Vi duy:

CLOSE c_Dept;

Céac thudc tinh:

%isopen trd lai gia tri True néu cursor dang md
%notfound trd lai gia tri True néu 1lénh fetch hién thoi trd lai khong
co row
%found trd lai gia tri true cho dén khi fetch khong con row nao
%rowcount trd lai s6 row di dugc thuc hién bang 1énh fetch
Vidul:
DECLARE

-- Khai bao cursor dé truy van di liéu
CURSOR c_Emp IS
SELECT *
FROM emp
WHERE dept_id = 10;
-- Khai bao bién cursor tuong Ung dé chla dong dit 1iéu
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V_Emp c_EMP%rowtype;

BEGIN

-- M& cursor
OPEN c_Emp;
LOOP

-- Lay dong d&r 1iéu ti cursor
FETCH c_Emp INTO v_Emp;

-- Thoat khdi vong 1lap néu da 1ay hét dit 1iéu trong cursor
EXIT WHEN c_Emp%notfound;

-- B6 sung dir 1iéu vao Emp_ext theo ditr 1iéu 1ldy dugc tir cursor
INSERT INTO Emp_ext (empno, ename, job)

VALUES (v_Emp.empno, v_Emp.ename, v_Emp.job);

END LOOP;

-- bong cursor

CLOSE c_Emp;

END;

Vidu 2:

DECLARE
-- Khai bao cursor, c6 cho phép cap nhat dir 1iéu
CURSOR c_Dept IS
SELECT dname, loc
FROM dept FOR UPDATE OF loc;
-- Khai b&o bién luu tri di&r 1iéu
v_Dept C_Dept%ROWTYPE;
v_sales_count NUMBER:=0;
v_non_sales NUMBER:=0;
BEGIN
-- M3 cursor
OPEN c_Dept;
LOOP
-- Lay tUng dong dir 1iéu clha cursor dé xU ly
FETCH c_Dept INTO v_Dept;

-- Thoat khdéi 1énh 1ldp néu da duyét hét tat ca dir liéu
EXIT WHEN c_Dept %notfound;

IF (v_Dept.dname = 'SALES')AND(v_Dept.loc!='DALLAS') THEN
-- Cap nhat dit 1iéu trén cursor
UPDATE Dept
SET loc='DALLAS'
WHERE CURRENT OF c_Dept;

-- Pém sO luong badn ghi dugc cap nhat
v_sales_count := sales_count + 1;
ELSIF (v_dept.dname != 'SALES')AND(v_Dept.loc!='NEWYORK') THEN
-- Cap nhat dir 1iéu trén cursor
UPDATE Dept
SET loc = 'NEWYORK'
WHERE CURRENT OF c_Dept;

-- Pé&m sO luong badn ghi dugc cap nhat
v_non_sales := v_non_sales + 1;
END IF;
END LOOP;
-- bong cursor
CLOSE c_Dept;

-- Luu gilr cac théng s6 vlra xac dinh vao bang
INSERT INTO counts (sales_set, non_sales_set)
VALUES (v_sales_count, v_non_sales);
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-- Ghi nhén cac thay d6i dir 1iéu G trén
COMMIT;
END;

10.4.CAC KIEU DU LIEU THONG DUNG
10.4.1. Kiéu dit liéu Table
Cu phép:

TYPE Tén_kiéu_Table IS
TABLE OF Tén kiéu dit 1iéu [NOT NULL] INDEX BY BINARY_INTEGER;

Tén bién Tén_kiéu_Table;
Vi du:
TYPE t_Name IS
TABLE OF Emp.Ename%TYPE INDEX BY BINARY_INTEGER;
v_First_name t_Name;
v_Last_name t_Name;
10.4.2. Kiéu dir liéu Record
Cu phap:
TYPE Tén_kiéu_Record IS
RECORD OF (
Coll Tén kiéu [NOT NULL{:=|DEFAULT} biéu thirc],
Col2 Tén ki€u [NOT NULL{:=|DEFAULT} biéu thuic]...);
Tén bién Tén_kiéu_Record;
Vi du:
TYPE t_Emp IS
RECORD OF (
empno number(4) not null,
ename char(10),
job char(9),
mgr number (4),
hiredate date default sysdate,
sal number(7,2),
comm number(7,2),
deptno number (2) not null);
v_Emp_record t_Emp,;

10.4.3. Sao kiéu dir liéu mét dong

Ban ghi trong PL/SQL. la mot bién cé thé gilr nhiéu gia tri va la mot tap hop cac bién tuong Ung véi cac
trudng trong table.

Khai bao ki€u dit liéu ban ghi.
Tén bién Tén bang%ROWTYPE;
Vi du:
V_Emp emp%ROWTYPE,;
Truy nhap dén cac trudng trong dit liéu ban ghi ding gidng nhu trong 1 dong dit liéu trd vé.
Vi du:
v_Emp.empno, v_Emp.sal,
10.4.4. Sao kiéu dir liéu ciia mot cot
Cu phap:
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Vi du:

Tén bién Tén cbt dir 1i€u%TYPE;

v_Sal Emp.sal%TYPE;

10.4.5. Lénh SELECT... INTO
Cu phap:

Vidu:

SELECT coll, col2...
INTO varl, var2... [cursor_var]
FROM tableil, table2...
[WHERE conditionl, condition2... ]
[GROUP BY coll, col2 ...]
[HAVING conditionl, condition2...]
[FOR UPDATE];

INTO varl, var2... [cursor_var] Bién luu gilt cac gia tri trong table lay tu
1énh select.

SELECT deptno, loc INTO v_deptno, v_loc
FROM dept
WHERE dname = ‘SALES’;

10.5.BAl TAP

1.

Viét doan chuong trinh tim ki€m cac hang trong bang EMP vdéi bién dugc dua tir ngoai vao la &1
dang JOb_type(emp.job%type) va dua ra thdng bao thich hgp vao bang MESSAGES.

Viét doan chuong trinh ghi d{t liéu vao bang MESSAGES v&i cdt NUMCOL1 mang gia tri 1a 1 néu la
row 1 dudgc Insert, 2 néu row 2 duogc Insert.... Khéng dugc Insert nhiing row c6 gia tri 1a 6 hoac 8,
thoat khdi vong lap insert sau gia tri 10. Commit sau vong lap.

Liét ké cac cOt ENAME, HIREDATE, SAL V4i diéu kién EMPNO bang gia tri bi€n &EMPLOYEE_NO
dugc dua vao, sau do ki€m tra:

1.1 C6 phai muec luong 1én hon 1200
1.2 Tén nhan vién c6 phai c6 chira chr T
1.3 ngay gia nhap co quan cé phai la thang 10 (DEC)

va dua gia tri ki€m tra nay vao bang message c6t charcoll (th(r véi cac gia tri 7654, 7369,
7900, 7876)

Pua vao vong 1ap v tir 1 dén 10 Iénh:
UPDATE messages
SET numcol2=100
WHERE numcoll = v;

néu bat ky mot 1an update nao dé co6 so lugng row >1 thi exit khdi vong Iap.
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Chuong 11. GIOI THIEU PROCEDURE BUILDER

Procedure builder 1a mot thanh phan dugc tich hgp vao méi trudng phétjrié’r) Ung dung cua Oracle. N6
cho phép ngudi st dung c6 thé soan thao, bién dich, ki€ém tra va do 16i doi véi cac ham, thl tuc hay
package viét bdi ngdon nglr PL/SQL & ca Client va Server.

11.1.CAC THANH PHAN TRONG PROCEDURE BUILDER

Thanh phan Dién giai
Object Navigator Diéu khién truy nhap cac ham, tha tuc PL/SQL. Thuc hién
thao tac do 10i (debug) trén cac khoi Iénh SQL va PL/SQL.
PL/SQL Interpreter DO 16i ma nguén PL/SQL.
Program Unit Editor Tao va soan thao cac ma ngudn khéi [énh PL/SQL.

Store Program Unit Editor Tao va soan thado cac ma ngudn khdi Iénh PL/SQL trong
cac Store Program thuOc Server.

Database Trigger Edditor Tao va soan thao cac ma nguon khoi lénh PL/SQL trong
cac Trigger thudc Server.

11.1.1. Object Navigator
Object Navigator cho phép hién thi cac doi tugng trong database.

Ta c6 thé tao, soan thdo cac tha tuc PL/SQL cling nhu do 16i, nap cac thu vién théng qua Object
Navigator.

Véi Object Navigator, ta cling co thé thuc hién sao chép cac thu tuc, ham théng qua cac thao tac don
gian nhu copy va paste.

e % & FIRST_EMP_CVER [Furcion Body|
-] RAISE_SALAAY |Frocechae Body]
= i el arlimn

_'ROSE_SALAAY [Y_EMP_ID IN HUMBER, v_MEW_SalaRY IN NUMBE
= Fefrenoes

15_EHP [Tahble]

+ Heldoened By
& Litwariaz
4 Altached Libranes
4 Built-in Fackages
o Dehug Actions
o Stack
= [ratahaze Dhjscts
=&, BRMWSER
+ Stored Program Units
% Libraries
% Tahles
& Wiews
+ &, CDEZF
+ &, COE232

Hinh vé 7. Ca&u tric clia Object Navigator
Céc thanh phan chinh clia Object Navigator bao gom:
= Navigator drop down litst: Danh sach s6 xu6ng hién thi tén cac thu tuc
» Subject indicator: Binh vi cac doi tuong can soan thao
= Type icon: Bi€u tugng cho cac loai
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* Object name: Tén cac doi tugng
= Find field: Tim ki€ém céac ddi tugng theo tén
11.1.2. Program Unit Editor

La méi truong dé tao, soan thao, bién dich va hién thij 16i bién dich cac ham, thu tuc.

The Program Unit Editor

= Ueacls Procede Buldsy

He Edi ndmy Help

EHD rrize =alary)

Dbt Mawgaton 1Y AISE SA&
[Aease_SaLars eoc =] Frt | [ Compte | oo | e | Hes |
||| 5 Frogeom Linik: Hane: [RAISE_SALARY (Pracadurs Badp)
m = - Specilication PROCEDURE Eaiga aslaey v _empro FURESE T,
5] T-Aedorences v_niew_mml oumber)
g Aedprenced Hy 15
G L-PL/S0L Libeorios fpzsrn

C-Altached Libisnes OPLATE
E - Built-in Packages cp

SET aml = v _new_gal

o Dt Aections — — .
| siack WHERE mmpno = v_smpnos
|7 || =-Databass Ohject: COBEIT)

|
Mot Modi=d Sug ez b Compied

Hinh vé 8. Soan thao ham, tha tuc phia Client
Céc thanh phan chinh:
= Céc nat bam thuc hién cong viéc: Compile, Apply, Revert, New, Delete, Close va Help
»= Danh séch tén cac ham, thu tuc khac
* Noi soan thdo ham, thu tuc
11.1.3. Store Program Unit Editor

Ciing tuong tu nhu Program Unit Editor, Store Program Unit Editor dugc si dung cho viéc tao, soan thao
cac ham, thud tuc trén server.

Cac chuc nang trong Store Program Unit Editor hoan toan tuong tu nhu trong Program Unit Editor.
Ta chi goi Store Program Unit Editor sau khi da thuc hién két néi téi mot database cu thé nao do.
11.1.4. Database Trigger Edditor

La mdi truong dung dé tao va soan thao cac trigger database trén server.

=] Datshase Trkgges = ==
Tahbe umes: e amer Mew Save Chavart I lirsp
FREFAD [2] [z_ewr Hi‘"'"--" Cwne: [FREF#2 & pave: [Tax [Funcian) | ®
Trggeeng: Stabemanit: | T RG] r
W oioee [~ UPDATE |v_walua IN HUMBER| u
= Ain KETUEH HUHBEFR
tnr % MESERT 13
 pELETE BECIN
RETOFH iv_value + 07|
[T Fas E ook Flow END bom:
Foafempemr g DL A REW jir
‘wWhan |
+*
ot e Succevi Congied |

Trang 74



Oracle co ban — SQL va PL/SQL

Hinh vé 9. Soan thao ham, thi tuc, trigger phia Server

Trigger database dugc phan ra lam nhiéu loai khac nhau va dugc thuc hién trudc hoac sau moi thao tac

cu thé trén ting bang dir liéu clia database.

11.2.CAC HAM, THU TUC

11.2.1. Tao ham, thu tuc trén Client

D6i véi ham, tha tuc hay package trén client, ta c6 thé€ tao va bién dich ngay ching. Oracle Builder ho trg
trinh thong dich cho phép ki€m tra 16i clia doan chuang trinh vira thuc hién.

Creating a Program Unit on the
Client Side

Mamn: IIIDI_IIh[l
Tps:
i+ Procedue
 Funat
i Package Spec
" Packops Body

o] e

B Priogram Unit - A&ISE S0 80T

Conpis | Apobr | Fwes | How. | Dos [
Heare: |RAISE_SALAFY [Precedwe Body) =
[FRCCEDIRE relse salary(w_anpno  nurber, J

W nEW g@El nuDar

1% -
[BE =1

WEDATE =g

FET aal = v_neo_=al

WHERE etpla = Vv ewmpkds

SOMIT; -
ENI® calse sslEcy:

Enca 2411 =4 lipn 2 cobaey 2
dantiior TOWIT" st ber dacla sed

Hinh vé 10. Tao ham, tha tuc tai Client

Viéc tao ham, thu tuc duogc thuc hién theo ba budc:

= Khai bao tén ham hay thu tuc
* Soan thao ndi dung clia ham hay thu tuc

= Bién dich ham hay th( tuc vira tao va xac dinh cac 16i néu co.

11.2.2. Tao ham, thua tuc trén Server

Procedure Builder chi cho phép tao mdi, stta chita va luu lai cac thay déi doi véi cac ham va tha tuc trén

Server, khéng ho trg viéc bién dich va phat hién 16i.
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Creating a Program Unit on

the Server Side

3 et Havigalm

[Sored e Ff‘—l‘—ll

Hinh vé 11. Tao ham, thd tuc tai Server
Ta thuc hién viéc tao ham, thu tuc trén server theo hai budc:
* Tao ham, tha tuc
* Soan thdo va ghi lai n6i dung clia ham, thu tuc
11.2.3. D¢ 16i d6i véi cac ham, thu tuc

|| = Paomgram Ulnil= T - CRAINWENS TAK
g 5 RASE_SALARY" Procass ol B Siorsd Program Unit - CHRAR EMS_TAX

PL/AL Librasinz Hew Barn Flreemi Diop Clos
—| [+ Adhacked Litnarin: M i
| - it Packages =E Diumes | COALRWEME =] Mo [TA [Function) =
T2 || 5 Dby Actime: Tupe:
"E— T Saack ETHETICN Tom |[v_base_=al musnber| -
= || = Datatiase Dbjects L e PETURM nusbice
| S CRALME NS = [Funohion ]
| S o  Pachage Spec DEGIN
i G COMMPALES FETTRN (= _hma=_sal T 0714
o ECOMPACES Packape Hady END e
| 3 DEBUE [Fioz ]J
i QWM'F s | Cancel I Help: | 1I 3
G 15 SPECFILATIUN® pariags spec) Fiok Wadifid Surcazaluly Corp dad
=8 = PLASOL Litwaviss:
L 1+ Tatilse

1 Wiewe
a4, 556
& STSTEM
i rl

VGi Procedure Builder, ta c6 thé thuc hién chay cac ham, thu tuc theo timg budc. Qua dé, ta cé thé phat
hién dugc céc 10i xay ra trong chuong trinh, néu c6. Man hinh PL/SQL Interpreter cho phép ta thuc hién

diéu nay:

The PL/SQL Interpreter

Iilf_l-ﬁﬂl—-

o0l FEOCEDURE my messages

oong iv_meszsags YARCHARD)

ooo3 I3

o004 EESIN

[L:38] TEXT I0.FUT LINE |v _m=ssag=];

= Progiam Linits

B0 s Procedaceos]
4 Libiraes
= Ak las hesd Libnanies

¥

+ Huil-in Packages
& Debuy A linne:
o Shack

realkpolnt #1 imscalled at Lips § of HY EESELGE

I:L.-' J0Lr .break .
B a0Le-

Hinh vé 12. Man hinh PL/SQL Interpreter
Cau tric cGia man hinh PL/SQL Interpreter dugc chia lam ba phan chinh:
= Phan ma ngudn ham, tha tuc
= Phan diéu khién
* Phan tuong tac truc ti€p véi dir liéu
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Chuong 12. GIOI1 THIEU CAC THU TUC, HAM VA PACKAGE
12.1.THU TUC

M6t nhdm céc 1énh thuc hién chirc nang nao doé cé thé dugc gom lai trong mét thd tuc (procedure) nham
lam tang kha nang xt ly, kha nang s dung chung, tang tinh bdo mat va an toan dit liéu, tién ich trong
phét trién.

Thu tuc c6 thé duoc luu gilr ngay trong database nhu mot déi tugng cla database, san sang cho viéc tai
st dung. Thad tuc ltc nay dugc goi la Store procedure. Véi cac Store procedure, ngay khi luu gitr Store
procedure, chiing da dugc bién dich thanh dang p-code vi thé c6 thé nang cao kha nang thuc hién.

12.1.1. Tao thu tuc
Ta co thé tao thu tuc truc ti€p bang dong Iénh sau:
Cu phap:
CREATE [OR REPLACE] PROCEDURE procedure_name
[(argumentl[mode1l] datatypel,

argument2[mode2] datatype2,
con)]
IS | AS
BEGIN
PL/SQL Block;
END;
Vi
procedure_name Tén thd tuc
argument Tén tham so
mode Loai tham s6: IN hodc OUT hodc IN OUT, mac dinh la
IN
datatype Ki€u dit 1iéu cua tham so
PL/SQL Block NOi dung kh6i 1énh SQL va PL/SQL trong thu tuc
Vi du:
CREATE OR REPLACE PROCEDURE change_sal
(p_Percentage IN number,
p_Error OUT varchar2,
)
IS
v_User_exp Exception;
BEGIN
IF p_Percentage < © THEN
RAISE v_User_exp;
END IF;
UPDATE emp
SET sal = sal*p_Percentage/100;
EXCEPTION
WHEN v_User_exp THEN
p_Error := ‘LOi: Phan tram nhd hon 0’;
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RETURN;
WHEN others THEN
p_Error := ‘LOi: ‘ || SQLERRM;
END;

Véi viéc tao cac thu tuc thong qua cau Iénh, ta co th€ dé dang tao cac script chlra cac thu tuc can thiét
khi tao méi mét database.

M6t cach khéac, ta c6 thé tao mdi hay stra ddi thu tuc théng qua céng cu cla Oracle. Trong chuong trudc,
ta d& bi€t cach s dung Procedure Builder dé tao méi thu tuc.

12.1.2. Huy bé thu tuc
Tuong tu nhu viéc tao thu tuc, ta ¢ thé huy bd tha tuc théng qua cau 1énh SQL.

Cu phap:

DROP PROCEDURE Tén thu tuc;
Vi du:

DROP PROCEDURE change_sal;

12.1.3. Céac budc luu gitr mot tha tuc
MOt tha tuc trong Oracle dugc thuc hién theo hai budc chinh sau:

1. NOi dung cua thu tuc dugc thiét 1ap va luu gilr trong database dudi dang van ban (text)
2. Toan b6 ndi dung cla thu tuc dugc bién dich ra dang ma p-code, tién cho viéc thuc hién thud tuc

do.
rocedure .
__Builder | Edit [ Toxt ]
— file
System (:)
\ editor Store in
— (_'damme_\1—~"
Source @
| code |
Compile
p-code
Execute
Hinh vé 13. Cac budc thuc hién mot tha tuc
12.2.HAM

Tuong ty nhu tha tuc, ham (function) ciing la nhém cac 1énh PL/SQL thuc hién chiic ndng nao do. Khac
véi tha tuc, cac ham sé trd vé mot gia tri ngay tai IGi goi clia no.

Ham ciing c6 thé dugc luu gilt ngay trén database dudi dang Store procedure.
12.2.1. Tao ham
Ta co thé tao ham truc ti€p bang dong 1énh sau:
Cu phép:
CREATE [OR REPLACE] FUNCTION function_name
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[ (argumentl [model] datatypel,
argument2 [mode2] datatype2,
v ]
RETURN datatype
IS | AS
BEGIN
PL/SQL Block;
END;
Vi
function_name Tén ham
argument Tén tham so
mode Loai tham s6: IN hodc OUT hodac IN OUT, mdc dinh la
IN
datatype Ki€u dir 1iéu cla tham s6
PL/SQL Block NOi dung kh6i 1énh SQL va PL/SQL trong thu tuc
Vi du:
CREATE OR REPLACE FUNCTION get_sal
(p_Emp_id IN number)
RETURN varchar2
IS
BEGIN
SELECT sal
FROM emp
WHERE emp_id = p_Emp_id;
RETURN null;
EXCEPTION
WHEN others THEN
RETURN ‘L6éi: * || SQLERRM;
END;

12.2.2. Thuc hién mot ham

Qua trinh luu gilt va bién dich mét ham cling tuong tu nhu doi véi moét tha tuc.

Qua trinh goi va thuc hién mdt ham dugc dién ra theo ba budc:
1. Viéc goi ham dugc thuc hién ngay khi tén ham trong bi€u thirc dugc tham chiéu téi
2. MOt bién host (host variable) dugc tu ddng tao ra dé luu gilr gia tri trd vé cta ham
3. Thuc hién ndi dung trong phan than ham, luu lai gia tri

Vi duy:

SQL> VARIABLE v_Sal number;

SQL> EXECUTE :v_SAL := get_sal(7934);
PL/SQL procedure successfully completed.

SQL> PRINT v_Sal;
v_Sal
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1300
12.2.3. Loiich cua viéc sir dung ham
Véi viéc st dung ham, trong mot so trudng hop ta co thé thdy dugc cac Igi diém nhu sau:
= Cho phép thuc hién cac thao tac phulc tap (cac phép tim ki€m, so sanh phic tap) ngay trong
ménh dé cua cau Iénh SQL ma néu khdng st dung ham ta sé khéng thé nao thuc hién dugc
» Tang tinh doc lap cla d{r liéu do viéc phan tich va xir ly dit liéu dugc thuc hién ngay trén Server
thay vi trd vé dit liéu truc ti€p cho Ung dung dudi Client d€ chiing ti€p tuc xu ly.
= Tang tinh hiéu qua cla cau |énh truy van bang viéc goi cac ham ngay trong cau |énh SQL
* Tacd thé st dung ham dé thao tac trén cac ki€u dit liéu tu tao.
» Cho phép thuc hién dong thoi cac cau Iénh truy van
12.2.4. M6t sé han ché khi sit dung ham trong ciu Iénh SQL

. Chi cac ham do ngudi diing dinh nghia dugc luu trén database méi cé thé st dung
duoc cho cau Iénh SQL.
. Céac ham do ngudi ding dinh nghia chi dugc ap dung cho diéu kién thuc hién trén

cac dong dir liéu (ménh dé WHERE), khong thé &p dung cho cac diéu kién thuc hién trén nhdm
(ménh dé GROUP).

. Tham s6 st dung trong ham chi c6 thé la loai IN, khdng chdp nhan gia tri OUT hay
giatri IN OUT.

. Ki€u dit liéu trd vé cla cac ham phai la ki€u d{r liéu DATE, NUMBER, NUMBER.
Khoéng cho phép ham tra vé ki€u dit liéu nhu BOOLEAN, RECORD, TABLE. Ki€u d{ liéu trd vé
nay phai tuong thich véi cac ki€u dir liéu bén trong Oracle Server.

12.2.5. Huy bé ham
Tuong tu nhu viée tao ham, ta cé thé huy bé ham thdng qua cau Iénh SQL.
Cu phap:
DROP FUNCTION Tén ham;
Vi duy:
DROP FUNCTION get_sal;
12.2.6. Ham va thu tuc

Ta tao cac tha tuc dé luu gilr mot loat cac cac cau Iénh phuc vu cho nhiéu 1an goi khac nhau. Thu tuc cé
th€ khong cé, c6 mot hodc nhiéu tham sé. Tuy nhién tha tuc khong tra lai bat ky mot két qua nao.

Ham ciing gidng nhu thu tuc, né ciing bao gobm mét loat cac cau Iénh, c6 thé khong c6, c6 mét hoac
nhiéu tham s6. Tuy nhién khac vdi thu tuc, ham bao gid cling tra vé mot két qua. Vi vay, ta st dung ham
trong cac phép tinh toan, gan gia tri. Khi d6, cau Iénh thuc hién sé dé dang va sang suda hon.

So sanh gitra ham va thu tuc

Tha tuc Ham
Thuc hién giéng nhu thuc hién cac cau Cévthé’ duoc goi gidong nhu mot phan cla
lénh PL/SQL biéu thic
Khong c6 ki€u gia tri trd vé C6 chlra gia tri tra vé
C6 thé tra vé mdt hodc nhiéu gia tri Tra vé mot gia tri

(théng qua tham s6 OUT)

Lagi ich cta viéc st dung ham, thu tuc

= Nang cao hiéu suat: Tranh viéc tai st dung cac cau Iénh nhiéu lan bdi nhiéu User khac nhau.
Giam thi€u thai gian bién dich cau Iénh PL/SQL trong pha phan tich cau Iénh. Giam thi€u s6 lan
goi Iénh thuc hién trén database, tur do, lam gidm luu lugng truyén théng trén mang.
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= Nang cao khd nang bao tri: Ta c6 thé dé dang stra nbi dung bén trong cac ham, thi tuc ma khéng
anh hudng dén viéc giao ti€p clia ching (cac tham sé va 16i goi van y nguyén). Thay déi ndi dung
clia mbt ham, hay thu tuc cé thé (ing dung dugc ngay cho nhiéu user khac nhau.

= T&ng tinh bdo mat va toan ven cua dit liéu: V4i viéc diéu khién truy nhap dit liéu dan ti€p doi véi
céc doi tugng trong database sé lam nang cao tinh bao mét cla dit liéu. Quan hé gilra cac cau
Iénh trong ham, thd tuc ludn dugc dam bao.

12.3.PACKAGE

Package 1a mot tap hgp céac ki€u dit liéu, bién luu gilr gia tri va cac thd tuc, ham c6 cung moét méi lién hé
véi nhau, dugc gop chung lai. BDac diém nbi bat nhat cla package la khi mot phén tr trong package
dugc goi thi toan bo ndi dung cua package sé dugc nap vao trong hé thong Do dé, viéc goi téi cac phan
tlr khac trong package sau nay sé khong phai mat thoi gian nap vao hé théng nita. TUr d6, nang cao toc
d6 thuc hién 1énh cla toan bo ham, tha tuc co trong package.

12.3.1. Cau tric cua package

MOt package dugc cau tric lam hai phan. Phan mo ta (specification) dinh nghia cac giao ti€ép c6 thé co
clia package vGi bén ngoai. Phan than (body) la cac cai dat cho cac giao ti€p c6 trong phan mo ta & trén.

i Ty

1

— 1@
Package Procedure A
specification declaration ®

o ECHEE
| ®

Package *
body

-
.

Procedure A

definition )
- | ® | /

Hinh vé 14. Cau trdc package

Trong cau tric cla package bao gom 05 thanh phan:
1. Public variable (bi€n céng cdng): 1a bién ma cac (ng dung bén ngoai c6 thé tham chi€u t6i dugc.
2. Public procedure (thu tuc cong cOng): bao gbm cac ham, tha tuc cla package cé thé triéu goi tlr
cac Ung dung bén ngoai.
3. Private procedure (thu tuc riéng phan): 1a cac ham, thu tuc c6 trong package va chi cé thé dugc
triéu goi bdi cac ham hay thu tuc khac trong package ma thoi.
4. Global variable (bi€én téng thé): la bién dugc khai bao dung trong toan bd package, ing dung bén
ngoai tham chiéu dudgc tdi bi€n nay.
5. Private variable (bi€n riéng phan): la bién dugc khai bao trong mét ham, thd tuc thugc package.
NO chi co thé dugc tham chi€u dén trong ban than ham hay thu tuc do.
12.3.2. Tao package
Ta c6 thé tao package truc ti€p bang dong 1énh sau:
CU phép khai bao phan mo td package:
CREATE [OR REPLACE] PACKAGE package_name
IS | AS
public type and céac item declarations
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subprogram specifications

END package_name;

package_name Tén package
type and item declarations Phan khai bao cac bién, hang,
cursor, ngoai 1é va kiéu s dung
trong toan b package
subprogram specifications Khai bdo cac ham, thu tuc PL/SQL

Cu phap khai bao phan than package:
CREATE [OR REPLACE] PACKAGE BODY package_name

Vi

Vi du:

IS | AS
private type and item declarations Khai bao cac kiéu chi s dung
riéng trong package
subprogram bodies NO6i dung cla package
END package_name;
package_name Tén package
type and item declarations Phan khai b&o cac bién, hang, cursor,

ngoai 1é va kiéu

subprogram specifications Khai bao cac ham, thu tuc PL/SQL

-- Phan khai bao cla package
CREATE OR REPLACE PACKAGE comm_package

IS

END

v_comm number := 10; -- Khai bao bién c6 gia tri khdi tao
-- Khai bao thu tuc dé€ giao tiép v4i bén ngoai

PROCEDURE reset_comm (p_comm IN number);

comm_package;

-- Phan than cla package
CREATE OR REPLACE PACKAGE BODY comm_package

IS

-- Ham riéng phan chi s dung trong package

FUNCTION validate_comm
(v_comm IN number)
RETURN BOOLEAN
IS
v_max_comm number;
BEGIN
SELECT max(comm) INTO v_max_comm
FROM emp;
IF v_comm > v_max_comm THEN
RETURN FALSE;
ELSE
RETURN TRUE,
END IF;
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END validate_comm;
-- ThU tuc giao tiép vd&i bén ngoai
PROCEDURE reset_comm

(p_comm IN number)
IS
v_valid BOOLEAN;
BEGIN
v_valid := validate_comm(p_comm);
IF v_valid = TRUE THEN
v_comm := p_comm;
ELSE
RAISE_APPLICATION_ERROR(-20210, ‘Invalid comm’);
END IF:

END reset_comm,;
END comm_package;

12.3.3. Huy package
Tuong tu nhu viéc tao package, ta co thé huy bo ham théng qua cau Iénh SQL.

Cu phép:

-- Huy phan package specification

DROP PACKAGE Tén package;

-- Huy phan package body

DROP PACKAGE BODY Tén package;
Vi du:

DROP PACKAGE comm_package;

DROP PACKAGE BODY comm_package;

12.3.4. Loiich cua viéc su dung package
Tang tinh phan nhé cac thanh phan (Modularity)

Ta co thé dong goi cac thanh phan, cau tric c6 quan hé logic véi nhau trong cung mét module Ung Voi
moOt package. Viéc ké thura gilta cac package rat don gian, va dugc thuc hién mot cach trong sang.

DPon gian trong viéc thiét ké ung dung

Tat ca céac thong tin can thiét cho viéc giao ti€p déu dugc dat trong phan dac ta clia package (package
specification). NOi dung phan nay c6 thé dugc soan thdo va bién dich dbc 1ap véi phan than cla package
(package body). Do d6, cac ham hay thu tuc c6 goi téi cac thanh phan cla package c6 thé dugc bién
dich t6t. Phan than cla package c6 thé dugc ti€p tuc phat tri€n cho dén khi hoan thanh (ng dung.

an dau théng tin (hiding information)

Package cho phép s dung cac thanh phan bén trong dudi dang public (cong cong) hay private (riéng tu).
Tuy theo yéu cau thiét k&, ta co thé cho phép truy nhap hay an dau thong tin. T do, co thé bao vé dugc
tinh toan ven dit liéu.

Nang cao hiéu suat sir dung

Ngay khi goi mOt ham hay thu tuc bat ky trong package lan dau tién. Toan bd ndi dung cla package sé
dugc nap vao bd nhd. Do vay, cac ham va thu tuc con trong package goi dén sau nay c6 thé thuc hién
ngay ma khéng can phai nap lai vao bd nhd. Viéc nay lam gidm thiéu thao tac truy xuét vao ra (/0
access) nang cao toc do.

Thuc hién qua tai (overloading)
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Package cho phép thuc hién qué tai doi véi cac ham va thu tuc trong né. Theo do, cac ham va thu tuc
khac nhau cé thé dugc phép dat tring tén. Viéc nay sé nang cao tinh mém déo cla viéc sir dung ham,
tha tuc trong package.

12.3.5. Mét s6 package chuan cuia Oracle

Tha tuc Ham
DBMS_ALERT Cung cap cac su kién vé cac thong diép cla database
DBMS_APPLICATION_INFO | Théng tin vé cac hoat ddng hién thdi d6i véi database
DBMS_DDL Bién dich lai cac ham, thu tuc va package. Phan tich cac
index, table, cluster,...

DBMS_DESCRIBE Tra vé cac dién giai cho cac tham sé cla thd tuc, ham
DBMS_JOB Lén k& hoach thuc hién cac doan ma Iénh PL/SQL
DBMS_LOCK Cung cap cac ham cho phép yéu cau, gidi phdng, diéu

chinh céc trang thai khoa (lock) d6i véi ting déi tuong
trén database.

DBMS_MAIL GUi cac message tU Oracle Server tGi Oracle*mail

DBMS_OUTPUT K&t xuat cac gia tri trd vé tir cac ham, tha tuc, trigger, ..

DBMS_PIPE Cho phép xUr ly gti dong thai cac théng diép

DBMS_SESSION Cung cap cac phép truy nhap SQL thay vi cac cau Iénh
session

DBMS_SHARED_POOL Cho phép luu gilr cac doi tugng trong vung nhd chia sé.

DBMS_SQL Cho phép st dung Iénh SQL ddng d€ truy xuat database

DBMS_TRANSACTION biéu khién céc giao dich, cai thién va nang cao hiéu qua
déi véi cac giao dich nhé va khéng phan tan

DBMS_UTILITY Phan tich cac doi tugng trong tiing schema.

UTL_FILE Cho phép truy xuat téi file ngay véi cau 1énh PL/SQL
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Chuong 13. DATABASE TRIGGER

Database trigger la nhirng th( tuc duoc thuc hién ngadm dinh ngay khi thuc hién I1énh SQL nhu INSERT,
DELETE, UPDATE nham dam bao cac quy tac logic phc tap cla di liéu.

Thiét ké cac database trigger thod man cac yéu cau sau:
= SUrdung cac database trigger nham dam bao thuc hién tat ca cac thao tac c6 lién quan tdi 1énh
can thiép dir liéu dugc thuc hién.
* Chi sir dung database trigger doi vdi cac thao tac trong tam.

= Khéng st dung database trigger dé€ thuc hién cac rang budc san co trong database Oracle. Vi du:
dung database trigger dé€ thay thé cho cac constrain.

* S{r dung database trigger cé thé gay roi, kho khan cho viéc bao tri va phat trié€n hé thdng I6n. Vi
thé, ta chi str dung database trigger khi that can thiét.

13.1.TAO TRIGGER

Khi tao database trigger, ta can luu y tG6i mét s6 tiéu chi nhu:
* Thoi gian thuc hién: BEFORE, AFTER
= Hanh dong thuc hién: INSERT, UPDATE, DELETE
*  POi tugng tac dong: bang dir liéu
» Loai trigger thuc hién: trén dong Iénh hay trén cau Iénh
= Ménh dé diéu kién thuc hién
= NOi dung cua trigger
13.1.1. Phan loai trigger
Ta c6 thé phan loai trigger theo thoi gian thuc hién nhu: BEFORE va AFTER.

= BEFORE trigger: Trigger dugc kich hoat trudc khi thuc hién cau Iénh. Viéc nay cé thé cho phép
ta loai bét cac phép xU ly khong can thiét, tham chi co thé rollback d{f liéu trong truong hop cé thé
gay ra cac ngoai lé (exception). Trigger thudc loai nay thudng dugc st dung doi vai cac thao tac
INSERT hoac UPDATE.

* AFTER trigger: Cau lénh dugc thuc hién xong thi trigger méi dugc kich hoat. Thuc hién céac
cong viéc thudng phai lam sau khi da thuc hién cau lénh.

= INSTEAD OF trigger: Loai trigger nay cho phép ngudi st dung cé thé thay dGi mot cach trong
su6t dit liéu cia mot s6 view ma khong thé thuc hién thay daéi truc ti€p dugc. VGi INSTEAD OF
trigger, ta c6 thé thuc hién véi ca ba thao tac: insert, update, delete.

Ta cling c6 thé phan loai trigger theo loai cau Iénh kich hoat nhu: INSERT, UPDATE, DELETE. Trong
céac trigger thudc mot trong ba loai Iénh: INSERT, UPDATE, DELETE. Trigger UPDATE can phai chi rd
thém tén cot dir liéu kich hoat trigger moi khi gia tri dit liéu trong do bi thay d6i. Bén trong Trigger c6 thé
c6 chlra cac Iénh thao tac dit liéu. Do do, can phai tranh truong hop lap lai theo ki€u dé quy.

MOt cach khac ta cling c6 thé phan loai trigger theo sé lan kich hoat. theo dé sé co6 02 loai trigger:

= Trigger mdc Iénh: Trigger dugc kich hoat moi khi thuc hién cau Iénh.

= Trigger mdc dong lénh: Trigger dugc kich nhiéu 1an (ng véi méi dong dit liéu chiu anh hudng bdi
thao tac thuc hién lénh.
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m—le. BEEFORE statement trigger

BEFORE row trigger
AFTER row trigger
BEFORE row er
AFTER row trigger
BEFORE now er
AFTER row trigger

—e- AFTER statement trigger

Hinh vé 15. Thi tu thuc hién trigger

13.1.2. Lénh tao trigger
Ta co thé tao trigger théng qua Iénh script.
CU phap lénh tao trigger muiec cau lénh:

CREATE [OR REPLACE] TRIGGER trigger_name

timing eventl [OR event2 OR event3]
ON table_name
BEGIN

PL/SQL Block;
END;
CU phap Iénh tao trigger muc dong dit liéu:
CREATE [OR REPLACE] TRIGGER trigger_name
timing eventl [OR event2 OR event3]
ON table_name
[REFERENCING OLD AS old | NEW AS new]
FOR EACH ROW
[WHEN condition]

BEGIN
PL/SQL Block;
END;
Vi
trigger _name Tén trigger
timing Thoi gian kich hoat trigger
event Loai cau lénh kich hoat trigger
referencing Tén bién thay thé cho gia tri trudc va sau thay déi
cla dong dr 1iéu dang xu ly
FOR EACH ROW Trigger thudc loai tac dong trén dong di 1liéu
WHEN Chi ra m0t sO6 diéu kién rang budc thuc hién trigger
table_name Tén bang dir 1iéu c6 gan trigger trén do
PL/SQL Block NOi dung kh6i 1énh SQL va PL/SQL trong trigger
Vi du:

CREATE OR REPLACE TRIGER secure_emp
BEFORE INSERT ON emp
BEGIN
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IF TO_CHAR(sysdate, 'DY’) IN (‘SAT’,’SUN’)

OR TO_CHAR(sysdate, "HH24") NOT BETWEEN ‘08’ AND ’18’

RAISE_APPLICATION_ERROR (-20500,
'Thdi gian lam viéc khong phlu hgp’);
END IF;
END;

CREATE OR REPLACE TRIGER audit_emp_values
AFTER DELETE OR INSERT OR DELETE ON emp
FOR EACH ROW

BEGIN
INSERT INTO audit_emp_values (user_name, timestamp, id,

old_last_name, new_last_name, old_title,

old_salary, new_salary)

VALUES (USER, SYSDATE, :old.empno, :old.ename, :new.ename,

:0ld.job, :new.job, :0ld.sal, :new.sal);

END;

13.1.3. St dung Procedure builder d€ tao trigger
Ta ciling c6 thé tao database trigger théng qua cong cu Procedure builder ctia Oracle.

Ta lan luot thuc hién theo cac budc sau:

1.

o g ks~ wN

Ké&t noi t6i database

Dich chuyén tGi d6i tuong dat trigger trong phan Object Navigator
Chuyén téi phan trigger roi bam nit New dé€ tao mdi trigger.

Dat cac tuy chon vé thai gian, ki€u,.. cho trigger

Soan thao ndi dung cla trigger

Luu gilr trigger

~ eacke Procedws Buildss - [Databars Trippe]

b = R Hindow Helo

THEN

new_tile,

Talle O&nei Tahle: M airi:
[cnaLwens =]lewr = [FECARE_EWF =]
Triggeseg: Slabement: 0Pl i

¥ [fiefoe [ LFDATE

I ARar 7 EMSERT

[ DELETE

[T Eai Btk Rk
e fene nemg WED & I-L- MEW A5 || Ew
b |

£ 18 B

IF (TO_CHAR |ETRDRATE, 'DY'| IN ('EAT', 'STN')) OR
(TO_char |STIDATE, 'HHZ4Q') ¥WOT BETWEEN 'DA' AMT '13'

THEM
BAISE AFPLICATICN ERROR | -ZD300,
'¥ou Ay anly insert iwkos the EAP cable during buasiness bours.')r

Hew LSave | Mpyrer: | Dirag | Clase |

linip

Hinh vé 16. Tao trigger bang céng cu Procedure Builder
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& Dolabaze Topges

Table Dharer: Tl Mank
[Coavwens ] R ] L AVE_ MRS <]
T ing: Stolemenl. N ol

& Hedoin UFDATE R HE -

- =l :II:HBEl:ﬁrE _I

An W INSEAT WG
™ DELETE 2
W Fei Each Faos
HEW A [VE

IF IHSERTIMGC

EfL IF:
T IF:

THEN :MEW.COMM := O
ELZE I[P :OLE.OOHK I3 MOLL

THEM HEW.COARA =0

CLSE HEW,COME i= OLP,GOAM ¥ |sHEW,SAL/S : OLD.SAL) ;

Hexer | Hisop | Close | Help |

Hinh vé 17. Trigger tac dong trén dong d{r liéu

13.2.QUAN LY TRIGGER

13.2.1. Phan biét database trigger
Trigger va thu tuc

Trigger

Thu tuc

Lénh tao CREATE TRIGGER

Lénh tao CREATE PROCEDURE

Luu gir trong TU dién d{ liéu dudi dang
ma ngudn va dang p-code

Luu gir trong TU dién d{ liéu dudi dang
ma ngudn va dang p-code

Puagc goi ngam dinh

Thuc hién theo 10i goi tuong minh

Khéng cho phép dung: COMMIT,
ROLLBACK, SAVEPOINT

Cho phép dung: COMMIT, ROLLBACK,
SAVEPOINT.

Database Trigger va Form Trigger

Database Trigger

Form Trigger

Puagc thuc hién khi cé tac dong Ién
database do (ng dung hoac do chinh cac
cong cu cua Oracle

Puagc thuc hién chi bdi cac tac ddng ngay
trén Ung dung

Pugc kich hoat béi cac 1énh SQL

bugc kich bdi cac su kién trén Ung dung

Phan biét hai loai trigger trén cau lIénh va
trén dong d{t liéu

Khéng phan biét

Tuy theo 16i xay ra, trigger c6 thé gay ra
rollback cau Iénh

Tuy theo 16i xay ra, c6 thé rollback toan b
giao dich

Database Trigger dugc kich hoat doc lap véi cac Form Trigger

13.2.2. Thay déi trang thai cua database trigger
Cho phép/ khong cho phép kich hoat mot databse trigger
Cu phap:

ALTER TRIGGER trigger_name

DISABLE | ENABLE;
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Vi

trigger_name Tén trigger;
Vi du:

-- Cho phép trigger dugc hoat ddng

ALTER TRIGGER check_sal ENABLE;
Cho phép/ khong cho phép kich hoat tat ca cac databse trigger cia moét bang
Cu phap:

ALTER TABLE table_name DISABLE | ENABLE ALL TRIGGERS;
Vi

table_name Tén bang;
Vidu:

-- Khong cho phép céac trigger Ung véi bang emp dugc hoat dodng
ALTER TABLEemp DISABLE ALL TRIGGERS;

Bién dich lai databse trigger

Cu phap:
ALTER TRIGGER trigger_name COMPILE,

Vi du:
-- Bién dich lai trigger check_sal sau khi sCra d6i ndi dung
ALTER TRIGGER check_sal COMPILE;

13.2.3. Huy bé trigger

SUr dung cau l1énh SQL dé huy ba trigger.

Cu phép:

DROP TRIGGER trigger_name;
Vidu:

DROP TRIGGER check_sal;

13.2.4. Luuy khi st dung trigger
Céc truong hop kiém tra trigger
= Kiém tra trigger dang vdéi thao tac dit liéu nhu du dinh.
= Kiém tra thuc hién trigger theo ding nhu ménh dé When.
= Kiém tra anh hudng cua trigger doi véi cac trigger khac.
= Kiém tra anh hudng cUa cac trigger khac déi véi trigger dang xem xét.
Th tu thuc hién trigger va cac ki€ém tra rang budc:
1. Thuc hién trigger BEFORE STATMENT
2. Lap trén nhiéu dong d{r liéu
a. Thuc hién trigger BEFORE ROW
b. Thuc hién cau Iénh thao tac dit liéu va ki€ém tra toan ven d{ liéu trén dong dit liéu xem
xét
c. Thuc hién trigger AFTER ROW
3. Thuc hién cac phép ki€ém tra rang bubc
4. Thuyc hién trigger AFTER STATMENT.
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Céc quy tac rang budc doi vdi trigger:
1. Khong dugc phép stra dbi dir liéu trong cot dif liéu cb rang budc thudc loai khoa chinh (primary
key), khoa ngoai (foreign key) hay duy nhat.
2. Khong cho phép doc d{r liéu tur cac bang dang thao tac.
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