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DA DEfNING a Prmai/ Key,

dszolo
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N ° A primary key (PK)allows noe duplicate values
and cannot be NULL.

* Each row s uniguelyidentified by a column

or set aficolumns (Composite primary Key).

* A candidate key can also Serve as a PK.
S _ITEM Table
ORD ID ITEM ID PRODUCT ID PRICE QUANTITY QUANTITY SHIPPED

100 1011 135 500 500

100 10013 380 400 400
100 41010 8 250 250
101 30421 16 15 15

[
Cormposite Prirmary Key
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PA DEMNING 2 FOrEIGnIKEY.

A foreign key (EK)iisia column or, combination of,columns in one table that
refers toa PKeorunigue key (UK) inithe same table or.in another table.

EKS are based upon datavalues andiare purely’logical.

lihe value must either match the value in the related column or. be NULL.
Iffan EKSIS part ofia PKS then iti.cannot be NULL.

( FK) sl zldddl

Jsaall (a8 (UK) 28 zlise 5l PK lite ) ey aaly Joan 3 V) (e de sana gl 350 5
A dsas

Aday djahaie Ul o e FKs il

Ae )l S ol gl Alall (53 0 gard) 85 g sall dagdl) ae dagdll sollais o cany

NULL. 058t of ¢Sas 2 PK (3 12 3aFK IS 13
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DEfNING a EereIgn Keys Example

The DEPI _ID columniis an EKSin the
S EMP table, and refers to values inthe

IDicolumn ofithe S DEPI table.

S EMP Table

LAST NAME FIRST NAME v ol DEPT ID

Velasquez Carmen 50
I\ [e F=To) LaDoris 41
Nagayama Midori 31
Quick-To-See Mark 10
Ropeburn Audry 50

S DEPT Table
Primary Key e L

Sales 1
Operations 1
Administration 1

Primary Key
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S CUSTOMER Table

%\7 Database Design Steps
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* (Create atable instance chart.
— Jable name
— Column names
— Key types
— Null'fand unigue references

— Foreign key ifermation

— Column datatype and maximum length
— Sample data
* Recordithe table name at the top ofithe chart.
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%\7 DatatyPES

LICTUERE N ot

Datatype Descriptien

WARC I ARY(5/%2) VariablelengcHeleCierarel o

CHAR(SIZE) Fixed lenghichaleCIETaal e

Floating pOINMUTLENS)

NOWVIB=ER(9,5) Number-Valles
Date and timeENE
Variable | ENYICHENSCIETAVAIIESIIRI0 2 GB

VEE = [Snie)in chzrzciar for
RO zipiel LONG binary data
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va FOREJGN KEY Consiraint Keyworcds

* FOREIGN KEY

— Pefines the column in the child table at'the
table constraint level

* REFERENCES

— |dentifies the table and columniin the parent
table

* ONDELETE CASCADE

— Allews deletioniin the parent table and deletion
ofithe dependent rows inthe child table
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Data Defination Language

D Ay el E e (g giat

1- CREATE ) 2- (ALTER) 3- ( DROP)
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:DML) Data Manipulation Language -2

Dy alsl )l e sty

1-SELECT ) -2- ( INSERT INTO ) -3- ( UPDATE ) -4-( DELETE )
Gl JA) e @lld g Jglaall Jalay il cilbldl Je il Y ol Jani g
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( :DCL) Data Control Language -3

T lad Gl G el Sle g 585

(.GRANT) - <la3lall y &l jhia¥) ellac) al

(.REVOKE) - <ladiall g <l jlia¥) oladl
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§ sl adlatiuy) dal
Structured Query Language (SQL)

eStructured Query Language (SQL) is a language that
dealing with

databases, and all relational database applications are rely
on it. SQL is working by sending a request to the database
engine and get response from it which retrieves a set of
results.

AUSgal) adlaind) dad i g

S Lgale adia g bl 2ol @ ae Jaladll 41d LaLsQL
laaSQL Jaxi s Agdillall Clilull ae) 8 ae Jaladti Al il
e () alls 4 55
hwep&ﬂ‘jmu‘j;éc d};aaj\jubw\odc\ﬁ
kil
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% SQL s il a2aiu) Al Cilaglas

o)LioJl

SELECT
INSERT
UPDATE
DELETE
MERGE

CREATE
ALTER
DROF
RENAME
TRUNCATE
COMMENT

Data manipulation language (DML)

Data definition language (DDL)

copMMIT
ROLLBACK
SAVEPOINT

Transaction control

GRANT
REVOEE

Data contrel language (DCL)
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Other DDL Statements ﬂ%

§)liol
Alter Table

— use to add/remove columns, constraints, rename
things ...

Drop Table
— Compare to “Delete * From Table” next

Create/Drop View
Create/Drop Index

Grant/Revoke privileges

— SQL has an authorization model for saying who
can read/modify/delete etc. data and who can
grant and revoke privileges!
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e ' [>f DDL — Create Table

( column namefs] datatybe [DEFAULT expr]

)I ELEEI]J . i . T KN . “ N
__________________________________________________________ Siliiadl  : letay ISyl el (83 ala g BLiia Jglan cllia ; ddiadla
o e DaiuY) 4 sdept, emp, tab, dual salgrade, )
CREATE TABLE table_name  { column_name data_type ¢ S JSEIL EaY Lealath (o g Sllselect At

DEFAULT default expr] [ column constraint]|, ...
z‘ab/e_consz‘rgim‘}[, .. 1) Lexpr] | - Lo 1T Select *

From table name;
Data Types (mySQL) include: cJsan LG el oY) e e 5 Sllia
character(n) — fixed-length character string s Jsaa <L) new table .

character varying(n) — variable-length character string

binary(n), text(n), blob, mediumblob, mediumtext, Ue G OAT Jsiag Dliiay ¢ aa J g3 £LS3 ) copied table

L IS AT Jgaa

smallint, integer, bigint, numeric, real, double precision create new table ;

date, time, timestamp, ... . . A R

serial - unique ID for indexing and cross reference : &\-’3‘ alll JSEI L] g aas Jgan LY eJA-w;CRE:ATE
=> 830 30 ) Adsh Jeay 5 mar Jgaadl anl Ty o) oy
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s QU JSN L 5l 4000 5o sl aaal il aall g ¢ de giie A8 jae by (330 & i) 138 aadiiavar char 3aS 48 e ULy -2
VARCHAR (length) . Attribute name

. <l 4000 s Q_);;‘zf\ .qudgmf‘ﬁ\ sl g« m)&@sﬁuh@w);ﬂ&}d\ RV adiiuvar char2 - 3 :
VARCHAR?2 (length) .

fVARCHAR & VARCHAR2 (s Gl ale (S

A ey L A T ) iy (g 438 LA T (e 5S5 anY) S5 A Vs Uas o gl JaUadd) i) aws : var char2
el ol gy s GllAlh awea jasn s gudvar char

P ISl Ly L o ia) Jiall Jgda paady (Aand s jiea () oY) e Jial) 138 8 dlaad) <L) o SSNUMBER - 3

' NUMBER (length) . Aftribute |
o Attribute name NUMBE R(I_]) number (4 diall Alalall 53 ) daeal) duad Hl) dasll 53 Jaall 4
> OSEN L 5 (s ia e () &)Y (e Jaad) 1 8 Al bl S

Alalall ey Ay el Slac Y sk Jiag) Wl ¢ Loayl Alalall ey e Loy zasaall dasll Slald SWlS (5 pdiall 23all Jsha] Sy G
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Dﬁ 5 Al iy (AL aRIRAW ;AL degll 53 Jiall— 5

sl gVl T Ll 2000 58 4 sk il

() glse 28 £ L) Primary Key -1 Sliall g5 Om Sy 03 P DATE: - Rido il el 55 Jind) - 6
) dd.mm.yyyy. (4 ¢ el ¢ ps) &l

55 e 28 L3 Foreign Key -2 ¢ Apail) ULyl ¢ 3AL a3 sLONG 8 aSll clilall 53 Jiall7-
Jaall 8 4 Jaa) cexaNot Null -3 C b a2 ) Ll Jeay
Jiall dad <5 Y of Unique -4 Dot OY) Ll dalay Ll (5 )8l gl il ollia
Jaall dpzal i) 408 aua y Default -5 s a2 ) Ll gk oy Al iy e (5 5iaRAW -
Jiall e pra asd ¢l salCheck - 6 oasdl) A Jeaall ladd &5 Sl ¢ 5ROWID - :
Gl @l jlaayl o A laall 8 1ad 53 e sa g8 3 aY) A ¥ o2a Wl g
PLEEE S

(upto 4G) . xS AW \SBLOB -
(up to 4G,) . )laall Je dalay HuS (AS: CLOB -
UL aaate gl bl Baa g o jladll e aaday € 58S NCLOB -
(up to 4G). xS (> s AlBFILE -
+ Jglaall sl e dlidl
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: 4l 280 foreign key
‘ugjhéd)&a&cwuﬂdﬁéd.kcﬁ\iﬁﬂ\&uj
pxinn is 0o 8 ke (gl dgaall 13a (8 i) 2l dia
MMY@MY\\SH&;Y\CM\WJc&JJJ;Q*Lg)ﬂ
Jis oo 3ke 4l gl ¢ Jsanll L Slal 33 sa gall Jiall (e
AT s geada ) Jgan ) il ST )

¢ ot ) Zlall il £ g5 el (e 05S O) aa iaY)
O35 O g ¢ Slia By & sl e putt )l Al IS la

create table student (

std_no number(7) primary key,

std_name varchar2 (30)

sec_no number(2)fk references section (sec_no));

[> Primary Key : Js¥! &l
A Zldall ddia Le Jgan (& Js8a B2 (e (e Jis clac) 2l J2a 4k
deola null . D o8 ey 5 1S ey il 138 Jpanl) 13 8 ansi )
o)lioJl » Jli
create table student
( std_no number(10) primary key,

std_name varchar2(50));
s JS o)y ot ) ZUkey ey 1 Adaadle

DS ) SN el gpk (ealiie 255 2ie smany-to-many 48ke

Create table sub _res
(id1 number (3),

Id2 number (4),
Primary key(id1, id2));
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Default; wldd) 2481

e vy o Not Null : &) 481

6l aatindll JIaa) aae Ala 8 Slld 5 ¢ o yeal dpual yib) dad gl ¢ dools o i
LAl Byligdl S O e .

create table student (

std_no number(7) not null,
std_name varchar2(40) not null,
std_age number(2) default 20,
std_nation varchar2(20) default 'syria'); Unique : &/ 1l

G5 ( s o) 3l 52001 liah R o ey
Vo \ @J\-ﬁ‘umcmy eﬁ)))&gd\dgﬁ&@\@wcoﬁj\eajdhéc%\d\\JALu.mj
CI';eck + Cudbeal) 281 create table customer ( : szf LS o
cust_no number(4) unique,
cust_name varchar2(40) not null,
cust_address varchar2(30));

create table customer (
cust_no number(4) not null,
cust_name varchar2(40) not null, cust_address );

Oz Jiad Ui dad (i ) i Ladic A il
aame.‘s?u:jmd.\sg

v \ . . “wa. \ - - \ . J_(QM - ™ ‘@M - - .
a..\sj O (e i) dadll yandy oy PR = funique 28 o sprimary key 28 G 3 A L

Edﬁ}d\
Primary key
create table student | . Unique | Primarykey
) Oy - ) Jss Y -
std_no number(7) not null, null W s null 3 &,
std_name varchar2(40) not null, O (S Caal 5 (e ST - EENEREIER L PP NPT
std_sex varchar2(1) check ( std_sexin('m",'f")), unique 055 Jyaall
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CREATE TABLE employeel 6)L .'i
(employeel id NUMBER(6) PRIMARY KEY, : e\:‘ i
first name VARCHARZ(20), le du P ol Jﬁﬁ‘ e '“'!'}A\ djﬁ,é Ll

last name VARCHARZ2(25) NOT NULL , Slaal gl

email VARCHARZ(25) UNIQUE,
phone_number VARCHARZ(20),

hire _date DATE NOT NULL,

Job_id VARCHARZ(10) NOT NULL,
salary NUMBER(8,2) CHECK (salary>0),
manager_id NUMBER(6),

aepartment id NUMBER(4),
emp_dept tk number(6) REFERENCES employees (employee id)),
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Phﬁ Example Database
ZAY A UL saclE Lial QUi

ﬁ (el N a) ) @8 ) 3 olasll J o
. e (O, ms¥), S pall Q85 ) S el s
Sailors Boats (Gl Sl ad sl & 5) Saall Jsaa
sid | sname |rating |age bid |bname color
Reserves
sid bid day
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CREATE TABLE Sailors ( 9EFLﬁ
sid INTEGER, o)lioJl
sname CHAR(20),
rating INTEGER,
age REAL ,

PRIMARY KEY (sid));

CREATE TABLE Boats (
bid INTEGER,
bname CHAR(20),
color CHAR(10),
PRIMARY KEY (bid));

CREATE TABLE Reserves (
sid INTEGER,
bid INTEGER,
day DATE,
PRIMARY KEY (sid, bid, day),
FOREIGN KEY (sid) REFERENCES
Sailors(sid),
FOREIGN KEY (bid) REFERENCES
Boats(bid));

Sailors

sid [ sname rating | age
1 Fred / 22
2 Jim 2 39
3 Nancy 8 27
Boats

bid ¥ | bname color
101 | Nina\ red
102 |Pinta \ blue
103 Santa Waria red
Reserves

sid bid day

1 102 9/12

2 102 9/13
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A 82 R A2 - . .
Cdsn (B dgee Jai-3 [>A Drop Jsia ciia : L4

LA D gan] dual yi8) dad AT -4
. - . o - ... M]Jr . m‘ :.‘ - .M ST
drop, alter, create Claad el : 4daadle  )liall g 1 el R P T PPN RSN JPR PV

Cladaw ey Leie @‘ Sl oS Y Drop table table name S Jsaal) Lalis) o3

: IS5 Employeel ) Jsas by 1 JUs

Drop table Employeel

Alter table table name Alter i Jpand 1 WG
Add data type(column name); : d,;i Cralter table dalas eqszuz
Jdota Ao a8 Uida i ddl) ALia F Al JE L 5 s 3 e Al -1
I-Alter table employees Alter table table name
add unique(PHONE_NUMBER), Add column name datatybe
2-Alter table employees

Alter table table name

drop unique(PHONE NUMBER);

drop column column name,

litEgenmaRar 4 eda)y



Y

Jlia
Jsas Ll

deol~ S_dept(id numberpk, name charnot null,region_id
ool number fk referances s_region(id), (name,region_id)

UNIQUE

SQL> CREATE TABLE s dept
2 (id NUMBER (7)
CONSTRAINT s dept id pk PRIMARY KEY,
name VARCHAR?2 (25)
CONSTRAINT s dept name nn NOT NULL,

region id NUMBER(7)
CONSTRAINT s dept region id fk REFERENCES
s _region (id),
CONSTRAINT s dept name region id uk UNIQUE

(name, region id)) ;
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