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Domws 9EE® WE 80, w®r® B8z 98 9CEOWE Yodrwd FBHIHHO Dowm e
By B wiCBREDS 0. deEs Do BLIDOBHH® BOINE OO DoNBIW &R
OWELHWTD 0m ewI@md I D MWD ©w Bwedd ¢sIOE. 0® BT
OWELOWTOBIeF mBdes (Bn, OO, BO,BB5w6,0w OO o & 0 WO

B O©B. ORECHWGI0 B ¢ Dowmed Bwedied 0w B88acd w® IO
GBI0® HB®B.ONECHWSOBIO 8wgds’ Cee®8 e®® em0nTr eSO = O

D0 BOWGO, Dwwmwd,8wd0,8% ORELHWORY BEeOE ‘m
“driverld”, esw “custld” wmedsy § 8575750 ©®ENOBOO 30D Wodgl
L4

* Quwm DEHOB 3CWI GOEOB PNHISOLOD BTV Mo BO@renw WOBIB.
)

N\
S
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8.3. er¥m 8@ cowm D8R 6803 80w (Logical Schema)es® 9m&O
8@®ET V™ emymaBie, 8RB ©3820m ©O¥s VOO 83OEHBIW BIO.
B0 WoMEB

o %08m wnd
e’ 88w DQDD 8DBAD e0emID (CoEB W) @vws emdsy df
edomIwWE, ey edemdt) OB 05y WS WEBNOB® wewo WIdm O DYed
Bedpwes (c8EBwe)pddm wnd ece v€s3ed.

e Composite 508 wnd \

OB B0 e CBEID e end BBewn wo@m § 8O &o&% @

AE&renws 6D. %
Y 4

o OBIY® BB

O Ddw Hedpwer (cociBe) ©8s) O Dedm ede EBIBNSO HEBNOB
OBRDO OO Wednws OO DQedd sDBD qowﬁf@%ﬁf .

L )
B0 B0 38DEmm) QQ

Student

% address
e Student(StNo,na DQ@B,address)

Com

Initals

Surname

Student

e Student(StNo, Initials, Surname, DOB, address)
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Dyt @emen 880EmHG

HouseNo

Student

e Student (StNo,name,HouseNo,Street,city,DOB) %\

Composite wexddDx 5808nm 6 V 4

FlightNo

HuName WiName

* Husband(HuName,HuDOB)

*  Wife (WiName, WiDOB,HuName)
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Jm = I, 380086 2902 830DV DBSY 38D

PrName Address

President Country

* Country(CoName,Region) \
* President(PrName,Address,CoName) %\%

T2 = D 230D WY 38DEm@

OrdDate

Customer

* Customer(CusNo,

* Order(OrdID,@fdDa

CorTitle

Student Course

* Student(StNo,Name)
* Course(Corld,CorTitle)
* Follow(StNo,CorID)

l\

o@D YO8 wnd
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Super type e subtype 8253050653 38D8m3ye

Employee

e &

Salaried Emp. HourlyPaid Emp.m
RN

. o8

Employee(EmpNo, Name)

Salaried Employee(EmpNo,BSal Alfay)

end» DO

Employee(EmpNo,Name,Bsal,Allow,Hrate,Hworked,EmpType)

North Western Province, Education Department -IT
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8.5 . ©®axtam ¢¥m 886 gamaBed Y 800D
©®wxIRm) dalrelation/table)

¥ 205D c¥D fwE BE D VAE O¥ery 801 D@ HE®W. DY =
0@ eCwe HEsIOE.

¥ 090 BEDrers Dx¥ery edemdd dem OmndRA. edemI) e cBEIBWID B
Bwem C1ed. 988 985y 0®w tuple wi& vwesTOa.

¥ cociBomen , cocdeal cucd (attributes) Bew:s dmn & B&© K

8®widm Yo (Types of Constraints) %
¥ 20 1y, DQdm, Hody wews 80D C¢ BB DEDA. < ;\
¥ 090 nEO ¥8YO 8w (B ¢¥m B BB evews 3OVIYD mo@@ »O®.

¥ 008 e sfoed aiB ¢¥D DE BODesmOG @29@ &

SQAL 8 98 D2 3@ O&®
* a8azns @290 (Not Null Constraints)-23 %wzﬂ BDE QDS OGS
@508DBD DO BHHYS WSE. (Ensures t n cannot have NULL value.)
* amms 30widz (Unique Co cs@ Bedpwew nE 800 ¢vwsy BeEE

GBI OB OBIDD DO B 1 8. (Ensures that all values in a column are
different.)

F 508m 1roy &
E0eIE) e D5
row/record in a d&tab

ry Key Constraints) - ¢ eocm 090 5@ 0550
353 @3y wesn ®B.(Uniquely identifies each
€ table.)

 g<10) 53!1 ®@0d2m (Foreign Key Constraints)- ec¢coce 09o0m Sednns @8zY
O ed@wur wern B3O Bema&.(Uniquely identifies a row/record in any
en’database table.)

oo 8O (Table Check Constraints)- 0om Wedyws nE sOzH
w5y BeEe 08 Hodpnw wew s0m ¢ BBw® BEennwmwen womadn »d8.The
CHECK constraint ensures that all the values in a column satisfies certain conditions.
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8.6.c59m 3§caws BERBwW2 YL 3002

¢ 886 DEONWMS e BB

¥ I 88w BEDremn BB ww mELomienn BB @ew vISm0 OB DagE0®
8dABGR.

¥ ¢ Oracle, MS Access, MS SQL, MySQL, Dbase

SQL (Structured Quarry Language)

D 38w BEOrenw e WEDBNWO TG 3EWI Dm0 OB DOY® WD Mta

Definition Language) e@» DML (Data Manipulation Language)ece @200 D).

N

= DDL®8sY co¥m 8w nE sy BE@renw .

= DML @8sT erdn 8w nE ¢oD »e@mnmiene mO&,

Mysql8 yeoom ¢fm yors

DATE TYPE SPEC DATATYPE  SPEC

CHAR String (0 - 255) INT el Sl
VARCHAR String (0 - 255) BIGINT Ll;t;g;;{3=?22§::;:f?3::§;:}?5303
TINYTEXT String (O - 255) FLOAT Decimal (precise to 23 digits)
TEXT String (0 - 65535) DOUBLE Decimal (24 to 53 digits)

BLOB String (0 - 65535) DECIMAL "DOUBLE" stored as string
MEDIUMTEXT String (0 - 16777215) DATE YYYY-MM-DD

MEDIUMBLOB String (0 - 16777215) DATETIME YYYY-MM-DD HH:MM:SS
LONGTEXT String (0 - 4294967295) TIMESTAMP YYYYMMDDHHMMSS
LONGBLOB String (0 - 4294967295) TIME HH:MM:55

TINYINT Integer (-128 to 127) ENUM One of preset options
SMALLINT Integer (-32768 to 32767) SET Selection of preset options
MEDIUMINT 'Sr;‘:::;;}aaaaﬁua " NO—— TINYINT(1)

DDL-Data Definition Language

)

North Western Province, Education Department -IT
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¥ I 88w nE OEnsT (09, ¥dst v s8Bcemws’ )RERemw BBV, v@wd BB
e @b BB Bemwad.

¥ CREATE, ALTER e DROP w2y 0®@8 0:8m0 m05 gds end; D¢z @.

DDL %:8mewsy efm a8eos BE@rencts R3O

create schema <schema name>;

mysql> create schema sports; \
Query OK, 1 row affected (0.00 sec)
edDrgrwme HE BESH Bud ¢ufn Bem euvIde %\%

show databases;

a3DRB D 230823 B0W 2®WIID {®

connect<database name>; Q

: sports

Do BE@remws - Create Table

CREATE TABLE <Table nagg
(<Attribute 1><Data t
KEY><AttributeName>

2><Data type>,<Attribute ...><Data type>,<PRIMARY

C &N ’

CREATE §AB dent

(Ind , Name CHAR(25), Address CHAR(50),class CHAR(4),Primary Key
(1 );

CREATE PABLE sport(sportld char(2), sportName char(10),PRIMARY KEY(sportld));

har(5), Name char(25), Address char(50), cl

sportName char(10), primary key (sport

compositepnd8% 3o ©wed®

North Western Province, Education Department -IT
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CREATE TABLE <Table name>
(<Attribute 1><Data type>,<Attribute 2><Data type>,<Attribute ...><Data type>,<PRIMARY
KEY><AttributeName1,AttributeName2>);

C.EN0 .
CREATE TABLE play(IndexNo char(5),sportld char(2),hours int(2),PRIMARY

KEY(IndexNo,sportld));

POBIN® B0 ©wé® P

CREATE TABLE “sports™."play” (
‘IndexNo™ CHAR(5) NOT NULL,

‘sportld’ CHAR(2) NOT NULL, M Q
‘hours’ INT(2) NULL, PRIMARY KEY (‘IndexNo’ Q%r) .
CONSTRAINT “fk1® QJ\

FOREIGN KEY (‘sportld")
REFERENCES “sports’. sport™ §sportid’),

CONSTRAINT “fk2
FOREIGN KEY ("IndéxNo_

REFERENCES “sports’. (‘IndexNo")

DROP TABLE Student;

Dode Seodrn endf @ene® edxed B3O - update fields

ALTER TABLE Student
CHANGE COLUMN StnoStudentNo CHAR(4) ;

North Western Province, Education Department -IT
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DOOE Heodn endt e dmn B3O - insert fields

ALTER TABLE Student
ADD COLUMN tpNo CHAR(10);

Dode Seodn endf ®ene® 9dF R3® - delete fields
ALTER TABLE Student
DROP COLUMN tpNo;

3D HEOIWO T 0w y® NE BYD ELENEYD Gonw
o ¢ e BIO - Insertion
o ¢’ eOmed BI® - Modification
o ¢’ @ BB - Deletion
o D Gy G OB/ endd OB ¢ egsy al

esym s R8O - Insertion %\
INSERT INTO student

values(‘13110’°,’ravi’,’'wennappuwa’,’

esin edxed B8® - Modification
UPDATE student

SET name="sampath’

WHERE IndexNo="1311%q

[y 3® - Deletion
DELETE
FROM student;

DELETE
FROM student
WHERE hourse< 10

DELETE

North Western Province, Education Department -IT
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FROM student
WHERE hourse BETWEEN 50 AND 60

3™ aoesed Ry 1RO @93 o e eessS® - Retrieval

SELECT *
FROM student
SELECT IndexNo,name

FROM student \

B8HD OQPD ¢B¥™ BgWB DR BESrenws mS5IH %\
'

Supplier
SupNo Name Status City
S1 Janaka 30 Colombo
S2 Sarath 208 A Kandy
S3 Nuwan 50 M Colombo
sS4 Milinda Kandy
S5 Kumara Jaffna
N

co 1! 83g@madsied 8wd® ¢ufnm 0
SELECT *
FROM Supplier
Co 2! g®mciDsie ®g 3RGx essID®

4
SELECT Cit
FROMSu
c8o OO OB BHO0 3B 0835IDO- O3 WHDIDWBST CHBHO

SELECT DISTINCT City
FROM Supplier

C 4l emnE® D0 RE BIB BB GOTed ¢ eusId®
SELECT *

FROM Supplier
WHERE City= “Colombo”
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¢ 5! 500 »>How BE BI» w8y®modried ¢ eesId®
SELECT *

FROM Supplier

WHERE City= “Kandy”

GeBa8s. \

8D QD ¢BID B NE BESrenws HOBIH.

Loan

LoanNo BrName Amoun\ -

LOO1 Colombo 10000'

L002 Kandy 000

LO03 Galle 2

LO0O4 Matara 20000

LOO5 Colombo ° %0000

LO06 Galle 15000

LOO7 Colombo 18000

LO0S8 Kandy o 8000
\Qf

Ql ;8w @ DE Sedmd essItgIs.

Q2 w6 Bed> ddsT 23’

Q3 : 7O @ed & « 02 @853OBIB).

Q4 : & goms, @Ied » s §eBsY 10% essiosTn.

Q5:

000 © 918 HIFE @D1eD BOAD) w6 DE W FomB EBTIDSIH).
Q6 : 000 - 20000 = g6 8OB>) BBOR o EBBIOSIH.
Q7 : e 10000 -15000 256 ©@2%s082 €6 DE o eusIDsID.
Q8 : eER @WDIed 8OAD Bwd w6 DE Y iewwsy ¢FOsTH.

83305 HODRD anD YBIR oIS

83030m B OEE pedives ww gdeddnes 3833 DEO 5D YBOE CI @cl.

SELECT <attribute(s)>
FROM <relation(s)>
[WHERE <Condition(s)>]
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[ORDER BY <attribute(s)> ASC/DESC]
c¢ 6 1Dwed ¢gdedfn e 83130360 en® BBY@®oPsTed BEnd evsid®.

sQL: SELECT *
FROM Supplier
ORDER BY status DESC

e 1 13@@mo0sted 00 8 greddn e 8333w de.

SQL: SELECT DISTINCT City %\

FROM Supplier
ORDER BY City ASC
Q9 1506 8588 w3y@mGDTed B® 8y BHHJ, BBYODGOTed 5O RNk 53923030

eween) 868 eusIde P

Q10 :e2me® moded 83 ewd Dwe 30 O D& D& e o® 5® 3% Deses,
Dwend ededdves 8303wl amd eusIde. ﬁ
L

Q11 : & §ec 10000-20000 =5 @506 3085 K@ Bedm S areddnen 838303

¢SOsIH. %

23002:0®D 3O wsY Bew &) &» -Aggregate valle functions

RS 9BOC® 0R® R 2® wew vdmn emed.

1. SUM()

2. AVG( pl

3. MA

4

5
Part

PNo Name Colour Weight City
P1 Partl Red 40 Colombo
P2 Part2 Green 70 Kandy
P3 Part3 Red 30 Colombo
P4 Part4 Blue 50 Jaffna
Project
JNo Name City

J1 Proj1l Kandy
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12 Proj2 Colombo
J3 Proj3 Jaffna
Shipment

SNo PNo JNo Qty
S1 P1 J1 50
S1 P1 J2 90
S1 P2 J1 110
S1 P3 J3
S2 P1 J3
S2 P2 12
S2 P4 J3
S3 P3 J1
S3 P1 13
S3 P4 J2
S4 P2 J1
S4 P1 13

Q12 5839 ®@ 60 ©end ©e3wesID. ° QQ
SELECT COUNT (SupNo) AS Supplier_Count \
FROM Supplier \

Q13 :Parts OE 20255 DS (avg)eeswsIx.

SELECT AVG(Weight) AS Aver
FROM Part

Q14 e (3858§§9@ (max) eesawsIs.

SELECT
FRO

AS Max

Q15 :S{ 0 § w139 ®m 0 B8BxTY e ¢ §&© y®renw (sum)ewsiwsIs.

SELECT SUM(Qty) as Quantity
FROM Shipment
Where Sno= “S1”

Q16 :s1 5@ 88T parts esns @¢ DB} 80200 (count)eesiesIsy.

SELECT COUNT(DISTINCT JNo)
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FROM Shipment
WHERE Sno= “S1”

©® e¢fewiww wId OzY».

Q17 : 28® y®rewwzs (Min)ssnes ¢ OBBaB6 E®8IBsIH).

€38 o B8O -Grouping (Group By) %\ :
OO D8O gws ¢ gle@ edemIR) OO DEvewWsT WeFLow® @9@ roup By

oRowny® O8xY 8¢ @d.

SELECT <attribute(s)> Q
L

FROM <relation(s)> \Q

[WHERE <Condition(s)>] ~\c')

[GROUP BY <attribute>] %

[ORDER BY <attribute(s)>ASC/DESC]

ce 08 : o o esw@&zﬁ BBBDY B¢ MIHR OE YO OO 0B 5IB.

SELECT SNo, SUM(Qty
FROM Ship
GROUP

Q OBm0 e ©BsY (part) wsws ¢ c8l® Y@ renw ewIwsI®.

Q19 :928 Oz Os0esaBw 9w Be3wWD CE WENE YOrenw ©esws T DB gom OE
8Dedfnen 8303wl eBEOLEOBI.
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Q20:07 O e99@mc; B8BT wews) ¢ @@H0 e eBHEO YOIhwWw OB T
B13@®@oPYed o DR eDedivean 830wl eugrEDBI.

Having Clause

@®w where clause s @i w. BBE® Sewd8n BEeniwmwesIO ¢Ed @0emit) Cad® ewd
ORI Bewory caB. Group By clause demst oD BEeviwm Hr0m0 OHBO @wrco
w535y ©@®® Having Clouse .

SELECT <attribute(s)> \
FROM <relation(s)>
WHERE <Condition(s)> ®
GROUP BY <attribute>
HAVING <Condition(s)>
ORDER BY <attribute(s)> ASC/DESC x’
co 8 1 D0 Drewsy emdes 25 O wuws es@®@mo 0 IBY 5.

SELECT Sno L )
FROM Shipment \Q
GROUP BY Sno %
HAVING COUNT (DISTINCT PNo) %\

Q21l:ssw0s) G¢ 8@ysen y@ieny (Total QuARity) 200 © D&» 88 DseaB} eIwsI.

Q22: 55@®@» 5058 ©¢e, DR w831z eOEOE (parts)emd gom gDeddnes
B8EeDEO euzl.

Q23:0s6D CE YRrenwsy 2@y (average quantity) 50 © D& (8 esy@®cOsed
o BEEDEY eusIdsin). 0®® B®ge®2 y®iesas (quantity) 100 o dax

QE ©BNED.

String operation R dNEO ¥dmo Besy aMECE T HEBD e®ewwdnwWR O LIKE 5®

e®e®H D W3.

(%) percentage - @%@ ¢ DO oD@zt (any substring) o csa.
( _ )underscore - @%@ encsemes 0EBE.

Q24: A 2853 @00 emeds w18@d@modsted H® ewiwsInm.
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SELECT Name
FROM Supplier
WHERE Name LIKE A%

Q25:e afedowsy @Dwsy O w13y®@moDried H® ewiwsIn.

SELECT Name
FROM Supplier

WHERE Name LIKE %e \

Q26:5® neragsies 8800 evecn 818y®maidried 5H® ewiwsIn.
Xcmm (part

Q27:excmees(characters)ecmFu@ e @ P efecensy a@ﬁ@ﬁ%
numbers)endssys.
L4

Q28: 0con» afedw “a” , ¥HoOD aWecw “@” wy gdwimd aed 8x¥ efedw “s” O

BB@O®GOBTed H® emISsIw.
“Q
INNER JOIN e®eng® 88= 09 eemxl 303z %\

sn cSedsiesy Customer ewn Ordérge gm0 1M oenBwno ommws
e ed

\\

mysql> select * from customer; TF5q1} 591€Ct * from frders; .
fm———— fm———— Fmm————— + e it s
| cusid | fname | address | | oderid | oderitem | cusid |
+-————— +-————— - + +-—————— - +-—-————- +
| 100 | nimal | galle | | 1001 | books | 101 |
| 101 | sunil | kandy | | 1002 | pen | 100 |
| 102 | sadun | matara | | 1003 | a4 | 101 |
Fom——— Fom———— Fom——— - + | 1004 | maker pen | 102 |
o ——— o —————— - +

@ & 23873 0@ ©®ITD 2 BBOO aec HOLO

mysgl> select * from customer,orders where customer.cusid=orders.cusid;

e e e ————— Fm—————— o o +
| cusid | fname | address | oderid | oderitem | cusid |
- - t———————— +————— - - +
| 101 | sunil | kandy | 1001 | books | 101 |
| 100 | nimal | galle | 1002 | pen | 100 |
| 101 | sunil | kandy | 1003 | a4 | 101 |
| 102 | sadun | matara | 1004 | maker pen | 102 |
tm————— e ———— e ————— F—————— o o +

208eaI8mwied 5O ww order mE HIedd) 8B EDI OB
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mysQl>= select fname,oderitem from customer, orders where
customer. cusid=orders. cusid;

t————— e ——————— +
| fname | oderitem |
- - +
| sunil | books |
| nmimal | pen |
| sunil | A4 |
| sadun | maker pen |
e o ——————— +

O 08I Bmewrs YO BE WIedd) G OIBOD e SOPY®

mysqQl> select fname,oderitem from customer, orders where
customer. fname="sunil and customer.cusid=orders.cusid;
Fm—————— e ———— +
| fname | oderitem |
tm—————— o ———— +
| sunil | books |
| sunil | a4 |
+-————— +-———————— +

4
)
Inner join e®ewy® &83827 D@ ®IBTL BIO. \
N o

mysql> select fname,oderitem from customer inner join orders on
customer. cusid=orders. cusid;
+-————— +-————— +
| fname | oderitem |
o ———— e +
| sunil | books |
| nimal | pen |
| sunil | A4 |
| sadun | maker pen |
+-————— +-———————— +
VI
%) o8 5H® 8108 BEDED o ©(BR®.
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mysql> select fname,oderitem from customer inner join orders on
customer.cusid=orders.cusid order by fname;

t——————= +-—m———— +
| fname | oderitem |
t——————= e +
| nimal | pen |
| sadun | maker pen |
| sunil | a4 |
| sunil | books |
R o +

BB 3082 @023 Data Base Security \

e 282 e IR WD 88D erdSum 58 5® %\%

P =88cm Ba® BEremw w0 & O O Bey® wewr eDm @@b}@ g€ cnéo.

P =B8cm 0008 BErens 6 O O ®IOO @G @ C 8O &Y geE 05005

2885 9o BBO

P ¥ Beme w6y DB 0B -views BESrenw %
)
s88em Bm® RE@renw Juser accounts) %\Q
&N

» CREATE USER ‘username’ @ ‘hos V% TIFIED BY ‘password’;
» Ex: CREATE USER ‘monty’ @ ‘lo t’ NTIFIED BY ‘pass123’;

388 alBsy @2:28® -Gra riviileges

» GRANT UPDA O paseName.table’ TO ‘user’ @ ‘hostname’ IDENTIFIED BY

‘password’
> Ex:G T UPDATE ‘dbaggrigate.*” TO ‘monti’ @ ‘localhost’ IDENTIFIED BY

‘

SET colour="green' WHERE pno="p3'

0D 388® -Revoke Privileges

» REVOKE update ON dbaggrigate.* FROM monty@localhost;
» Update part SET colour='green' WHERE pno="'p3'

338 a8Bs 8 #18 ayd 918©

» select* from mysql.user

Views
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D emed ¢l 0@ ¢dsy Views wmed 08 s3EE® w0 Views nEO yedaw R @¢
g’ ©© Views @ewo @oem D) e 09 nEO yedrw Ca 008 98sY 0 O¢

a3 EODBBIE 0w ©d BHHYS BE VIBLBEHE ¢FD CEROS ¢ e®OGBSY .¢E
©BNOB e EENEBHIDOIS VB WD E1ed.

ewked® ssewo Views es2ed D5 &9z

Application

Programs
Program | Program 2 Program 3 Program 4 Program 5 \
\ e %
User Views User view | User view 2 User view 3

Base Tables Table | Table 2 Table 3 p

°

oS

» CREATE VIEW [database.viewgam T STATEMENT]
» CREATE VIEW partview AS
(SELECT pno,colo
FROM part)

» Select * from p 4%

4

w1088 | BN OQO gABBIB WO G B Yy DRO 8o wuwsim.

o ¥ BT ¢ BB FPLHBWD 85T BEAC SIHJ atlq DQdB
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Stid Sname Age District Province Degree Gender
1 Gihan 22 Gampaha Western B.Sc M
2 Taraka 25 Kandy Central B.Sc M
3 Nethmi 24 Matara Southern B.com F
4 Kaveesha 23 Galle Southern B.com F
5 supuni 25 colombo western BA F

1. 9vm DD BE@rens BEOO acc sqlewmw Bwsinm.

can 8o Bysied mHO 8w HOTW R OO wews 23

Do 5O 3886 MEeE 80 emERD 0O HOBOE eOHED® wewo .
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8. Bux ned BuE em0nC BV &cE eWnw
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8.7.:30m 5 enw - Normalization

@0 @B end BEiemw OB ¢ DERDE nEY (09ds nED) B¢
20BSeBsY @000, at)® ¢ ©O8WmmOe By (minimum data redundancy) ga»0 ¢
s BBO, OBO wy O1B8yen BIO w1 e®ewy® WO OE Bom Bt wBe. D
@8 BHm06 Bwr sB8neammemd BB® ¢ wicme ©ath B0 005 »E g 98
5@rmw BE D5 0wl dw ¢In wimed ¢ wemaBmmde (data integrity - ¢¥m
Bemed Dm0 WS B ¢¥m DE 8B BoDsmD®)eq BEOI¢ eundns ©d.

8D D@D, ¢u¥n OB HD DAL ¢dedsy eesyDd.

StulD | Name | Campus | Major | CourselD | CourseTitle | Ins.Name
001 | Silva Colombo | Prog | CA Comp.Arch | C
DB DataBase A
002 Perera | Kandy Acct CA Comp.Arch | C
AA Accounting P 4
EC Economics E102 65

Su8xz0 - Anomalies ° Q
e woemws D188y en BOe®E, OO ¢uim o %ﬂ@&a"ﬁ)@ 51080 Beso e Em
©108® Anomaly ece ©€x3ed. Anomalygao x !

-88C DG ©50ORDO Beso OO
G e 8O,

1. 8ncTR8c® S:8mm0 -Insertio
eI OB GODRED ™ FDE
C&o BBG® 0@

FPRCS ®DC 9B

ONOBAB® 5D DI FCH BE OBVOD.

2. @dFE® B Bu8Bmo -Updata Anomaly -¢5'm @850w0 0dme B8 0®
edme 82@25)305@5 DeS 0BT wEBNEH OO 8w gdEHdsY edme WE ¥r O®.
cé o@D »® Comp.Archedm e woxTesy mH® OO »H® Dabno w0 &8 Buwed
) 58 DE G

1M 2® Su8mmo - Deletion Anomaly -a¢c cFnwn RO Ben Owd ®BTD
e OB wo®.
e 001 eom Bygdred ¢fm @mn 8O Bid@oed ¢ame OB »&.

BesBmm OEsY w@Idn D@, Budnme d8nm, ek wH O @R GBS WDE DY
P00 vy BBe® HwidEw y@nmoenw @d.

D00 BE I & BBOO Dés ggey OFesy RO® Wedn ¢8 Boenw BBe® BwdBw
YOO MW ©@D.

North Western Province, Education Department -IT 39



8 0 dmwas | e g BdB

yO»®S e BdBw

©O3FHDD 8085 ABVOET OO DD - »ES® § y®» snw (0 normal form-ONF)

2O8m 2eBR|eds B3®
\

yO® y®» srw (1 normal form-1NF)

&10@m wowmmo (partial dgpendencies)ed= B3®

@D yO» vrw (2 normal form-2NF)

eI Bm sdwmmmo (transitivg dependencies)goy 258@“( G
\

om0 yO» vrw@ (3 normal form- 3NF)

DO OB SsBmmo 9O} WS w1 ® 30y ?ﬁmwd@) (de‘ﬁg’liner = DO » BBO

Boyce Codd normal form - BCNF
YO B8OV G wdwmw )ERD e®sy %& ( (Relational Schema) =80&mzmw me 80

Cleam D@D .u@nmIH ©D0e® sdA 30m

8e8 yOrMmSem 53 (1% Normal )

o OBemm 8®IBTD & )Fields) ammes »0 0Dy Do BE@rens BSO

s B @ala CBCUR HO8m wrd O8xT wernnn WAL mWHS BOE.
5O»®S 0 C¢ sm D@D BEAE gDmw 0w may.
Stgdent®NJa
Studen SName ModulelD | moduleName Module CourselD CouseName

Grade
101 J Smith DB Databases 75 CMP Computing
101 J Smith SA System Analysis 65 CMP Computing
101 J Smith PR Programming 70 CMP Computing
102 A Khan DB Databases 55 CMP Computing
102 A Khan PR Programming 60 CMP Computing
103 R Berger DB Databases 50 BIT Business IT
103 R Berger WD Web 55 BIT Business IT
Development
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D DD OB OB 0wl B OO I BRI vernon v I exmd StudentlD,
SName, CourselD, CouseNamews coEiB DI edm® Ddn Darewsy edTWE ¥rn a»d
OB wnd v §E D9DO BOIBIBD O R® WO B swm 8ydsy 005y WE V.

Module Grade Table

StudentID ModulelD | moduleName Module
Grade
101 DB Databases 75
101 SA System Analysis 65
101 PR Programming 70
102 DB Databases 55 \
102 PR Programming 60
103 DB Databases 50 'b
103 WD Web 55 \
Development %
' 4

Student Table

102 A Khan CMP Computing

StudentID SName CourselD CouseName
101 J Smith CMP Computing ® Q

103 R Berger BIT Business

@O yOmWSen 8Xc(2" Normal Form) %

@D YORIWOHmOd y DReIPO Bedrlery we@m HO8®m wndn OB 8O O Boew
8BE08 O cuEiBen On & = BB OB 90 BBOB OHH® aoeGm stiwdm mD® .
o0 BZOB 9vn .Module od8 StudentID ,ModulelD w2z so@gzsm 5008 wnd O and
O 085 edomIde €Y KN w2 & .MoudleNamewzsiz ModulelD®» =s®@end deo
el OB @D 90 OB .

Module Table
Module ModulelD | moduleName
DB Databases
Grade .
75 SA System Analysis
101 SA 65 PR ProgLammmg
101 PR 70 DB Data ases.
102 DB 55 PR ProgLammmg
102 PR 60 DB Dats ases
103 DB 50 WD \éve I t
103 WD 55 evelopmen
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@m0 yO»MSen 83(3™ Normal Form)

3NF 220 o § 80 D@dm 8wd cuCid HHpo®m Wy Om @ydanewsI® der 808w grnwd amd .
e®8H Bewom I YYD 8w D¥eny HPO8m wns w0 eOHY IR ©n dendAB coCH
90 BEO evwdny wompsIB cwm w6 ORI,

StudentID SName CourselD CouseName
101 J Smith CMP Computing
102 A Khan CMP Computing
103 R Berger BIT Business IT

9w Student ©9edd Course Name w» e w CourselDOm deo sDBBOOE q@z%\

2O R® B0 8BHO DHO BOITVDWW @@L B Ge. \
Course Table

Student Table

StudentlD | SName CourselD !
—— - Cour: ouseName
101 J Smith CMP CMP Computin
102 A Khan CMP pUting

omputing
103 RB BIT
erger . %t\\ | Business IT
BO6ED yO» BBe®sY ey ¢sd Dy .= @(@!x%\
Student ( StudentID, SName, CourselD ) %

Course ( CourselD, CourseName )

Order_date | Customerid | Customer | Unit_price | Qty_ordered
name
2018-9-8 77 Smith 4.00 5
2018-10-12 | 84 Alvin 56.00 9
14 88 2017-4-1 12 Devis 24.00 12
16 13 2017-5-6 44 Thomas 33.00 4
18 9 2018-4-3 29 jhones 27.00 1
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PROJ_NUM | PROJ_NAME | EMP_NUM | EMPNAME |  JOB CLASS [ CHG_HOUR | HOURS |
_!'__ Evergreen 103 June E. Arbough Elect. Engineer $64 .50 238
|15 Evergreen 10 John G. News Database Designer $105.00 194
|15 Evergreen 105 Alice K. Johnson * Database Designer $105.00 BT
|15 Evergreen 106 viliam Smithfield Programmer $35.75 126
[ 15 Evergreen 102 David H. Senior Systems Analyst $96.75 238
| |18 Amber Vave 114 Annelze Jones Applications Designer $48.10 245
| |18 Amber Wave 118 James J. Frommer General Support $1836 453
[ |18 Amber VWave 104 Anne K, Ramoras * Systems Analyst $96.75 324
|18 Amber VWave 112 Darlene M. Smithson | DSS Analyst $4595 44.0
|22 Rolling Tide 105 Alice K. Johnson Database Designer $105.00 64.7
|22 Rolling Tice 104 Anne K. Ramoras Systems Analyst $96.75 464
22 Rolling Tide 113 Delbert K. Joenbrood * Applications Designer $4810 236
s Rollirsg Ticle 111 Geoft B. Wabash Clerical Support $26.87 20
] 22 Rolling Ticke 106 Vyiliam Smithfield Programimer $35.75 128
25 Starflight 107 Maria D. Alonzo Programimer $35.75 246
] 25 Starflight 115 Travis B. Bawangi Systems Analyst $96.75 458
| |25 Starflight 1M Johin G. News * Database Designer $105.00 56.3
| |25 Starflight 114 Annelise Jones Applications Designer $45.10 331
25 Star flight 108 Ralph B, Washington  Systems Analyst $96.75 236
125 Starflight 118 James J. Frommer General Support $18.36 305
] 25 Starflight 112 Darlene M. Smithson | DSS Anabyst $4595 414

N o\

Project | Project PFroject Project | Employes | Employee | Department | Department | Hourly |
Coge | WWe Manager | Budget | No. Name No. Name Rato
| PCO10 | Pensions | M Z4500 Si0001 A Emith Lo04 T ZZ.00

Systam Philips
PLCO10 | Pensions | M Z3500 | 510030 L Jones LoZ3 Fensions 1850
System Philips
[ P=0O10 | Pensions | b 24500 ZZ27010 | P Lewis LO04 T Z21.00
Systemn Phillips
FLC045 | Salaries | HMarin | 17400 | S10010 B Jones Loo4 T 175
System
FCO4E | Salarkes H Klartin 17400 S70001 A St Loo4 T 18.00
Systam
PLO45 | Salares | H karin | 17400 | 531002 T Gilbert LoZa Dalabase Z5 50
System
PFCO45 | Salares H Kariin 17400 S132170 W Loos Salary 17 .00
Swystam Richards
PCoGd | HR K Lewis 12250 S37002 T Gilbert LOZ8 Database 2325
System
PLOGa | AR K Lewis 12250 | S21010 FLawis Loo4 T 1750
System
PCOG4 | HR K Lewis 12250 70033 B James Lo09 HR 650 |
System
\\ =

PetlD |PetMame |PetTyjPetAge |Owner VisitDate ProcedurelD |ProcedureName

246|Chopper |Dog 12|Mark Evans |Jan 13 2015 1|Rabies Vaccination
246|Chopper |Dog 12|Mark Evans |Mar 27 2016 10|Examine and Treat Wound
246|Chopper  |Dog 12|Mark Evans |Apr03 2016 5|Heart Worm Test

298 |Riley Dog 2|Tom Terry |Jan 21 2015 8|Tetanus Vaccination
298|Riley Dog 2|Tom Terry  [Mar 12 2016 S|Heart Worm Test
341|Boomer |Cat 4|{Mark Evans [Jan 23 2015 1|Rabies Vaccination
341|Boomer |Cat 4|{Mark Evans [Jan 13 2016 1|Rabies Vaccination
519|Chirpy Bird 2|Tom Terry [Apr 30 2016 20(Animal Check Up
519|Chirpy Bird 2|Tom Terry  |Apr 30 2016 12 |Eye Wash |
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