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SYLLABUS

DATABASE MANAGEMENT SYSTEM

LTy
S -y

mng:t:rtg holders in Computer Science and Engineering r!eed to understand about Relationg
Data base to manage the data at backend for different applications. They should be able to develop

basic table and write query to fetch the required data. Hence this subject.

LEARNING OUTCOMES
After undergoing the subject, students will be able to:

« understand the concept of Database system and Client Server Architecture
understand and develop the concepts of Data Modeling, Security and Integrity.
« convert and compare the designs and differentiate between the keys

e understand and execute different SQL queries and PL/SQL programs

e convert database in the form of table

e normalize the database using normal forms.

» understand the concept of query processing and Transaction processing

SUGGESTED DISTRIBUTION OF MARKS

.

|
\

!

|

S. No. Topics Time Allotted Marks Allotted |
(Periods) (%) |

i Database System Concept & Data 10 15 li
Modeling |

2. Data Model - 10 15 |
3. Relation Model 10 15 .‘
4. Relational Database Design 11 17 |
5, MYSQL/SQL 1 17 |
6. PL-SQL 10 10 ‘
; No-saL 03 04 ‘
18 Security 05 07 |
£

DETAILED CONTENTS
1. Datab

Database System Concept and Data Modeling (10 Periods)

o "-Wﬂoepg;mntages of a DBMS over file processing system, Data Abstraction Databd®”
Languages, ndependence, Components of a DBMS and overall structure of 2 DBM®

Three vi
ews of Data (External View, Conceptual View, Internal View), Three level architect®

\_'_'?f'g?‘_‘-’s""E‘.""'-B-'"ﬁ?’lﬂﬁ(ﬂ.léﬁ,-(sﬁem_gwrve,. Architecture




. SECURITY

)
(10 Periods)

Data Model
Define data model, Data Models: Network Model Hierarchical Model, E-R Model, Advantage

& Disadvantages of each Data Model

ER Model: Entity sets and relationship sets—Attributes—Keys in entity and relationship sets:

(a) Super Key (b) Candidate Key (c) Primary Key (e) Unique Key—Mapping constraints,

Participation Constraint, E-R diagram, Notations. Strong Entity Set and Weak Entity Set.
(10 Periods)

Relation Model
Advantages, Disadvantages, Codd’s 12 rules, Definition of Relations, Schema, Sub schema.
Relational Model Constraints (Domain, Tuple Uniqueness, Key Constraints, Integrity Constraints,

Entity constraints).
Relations algebra (Basic operation: Union intersection difference and Cartesian product),
Additional Relational Algebraic Operations (Projection, Selection rows, Division, rename and

join), Converting ER Model to Relational Model.
(11 Periods)

Relational Database Design
Purpose of Normalization, Data redundancy and updating anomalies, Functional Dependencies
and Decomposition, Process of Normalization using 1NF, 2NF, 3NF, multivalued dependencies
and BCNF, Forth Normal Form, Fifth Normal Form.

(11 Periods)

MYSQL/SQL
Data definition language, Data manipulation language, SQL, Object naming conventions, Object
naming guidelines, Data types, Tables (Creating, Inserting, Updating and deleting tables and

using constraints), Views, Indexes.
SQL Command: DESCRIBE, SELECT, WHERE CLAUSE, DISTINCT CLAUSE, ORDER BY,
HAVING, LOGICAL OPERATIONS, SQL OPERATORS, JOIN

Aggregate functions, String functions and date time functions, Null values.
(10 Periods)

PL-SQL
User defined function, Control of flow statement of PL/SQL, Procedures/Stored procedures,
transaction, triggers, cursors, granting and revoking.

(03 Periods)

NO-SQL
Inroducton, Usages, and Application.
(05 Periods)

Authorization and View- Security constraints - Integrity Constraints- Encryption
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(DATABASE SYSTEM CONCEPT AND DATA MGDELLING)

1.4 gar Uferar (INFORMATION PROCESSING)

wﬁgﬁmwzﬁwﬁmﬁ@mﬂmmﬁwﬁﬁm%lzﬁmaﬁpmcessed.
organised (F73d) R classified (fiepa) feram S 2 qfiF o1 user & M 27 Heb| Information TH
qieE 2T (Processed data) & S 3§ ®9 # & fHEt 3R Data 31 Information & & F&w@ f&an

ST &1 GEAT F WS FA A1 (Receiver) YA AR W Action 3 Decision (Frofa) @ 21
Collect fFT T Te1 | S9AMT AR aﬁqyfqamﬁmaﬁﬁiﬁm?é process T STl 2, 39 ST
@19f # Information F&d 21 Information (F=AT) =1 T el § STEET e WA @ IR IEH =

fergtoad erft 2
e Timely: aﬁwm%.aﬁwﬁwﬁn 0 ¥ 9 g user & AU useless

(sTEnt) et 2
e Accurate: §E FI WEl A Accurate T HAfq TR 2| gE ° IE-BE Tl

off georel A& BT =Ifell
o Completeness: T 0 &1 =1MET sfl-at e W Telfadl @ Shdt @ S S

RO (Result) firel Tt 21
e Comprehensive: & = St = A2 # user % foTU AR B1 I sender A YA T =@
3 W 5 userF FW F 7 £ A T& information failure ¥ R T A F g T

hel S Hehdll
~ Information T processed data 3 < fdt =afs & fow %9 STERT 2 21 Information © 2
'iﬁpmessmmwwmaﬁmmmm%l
Information processing % SIEX 1 & Report card § f2@ 7Y S# ¥ 99F 994 21 T TE
Sefyof @ik Processed Information £1 S8t YR d2di ¥ Report TR i ST o & THegH # &AM il

#1 g (smey)ﬁﬁmm@mmmm‘t 3R process 7 a1 w0 41 9% st e 2
AR uﬁmﬁ 3RM formats AT TR Fl format & collect F% process fHa1 M @t 7% IEnt
i %) T FHR SR &8 Table ¥ store data T % Tabular form ¥ 7@ @ ¥4 St gEA A
W T e SR SR IE Tabular data 1 Graphs T Chart % =1 & zomE fHa W A w@
ﬁwmw ﬂﬁ%‘ 9 Iaformation T process FTA Fgd FEd 2

1

k
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e faey 3R @ Aiefen 3

Storage—STeT T soft/physical &7 ¥ save HTAT—F8] Sl & HE F enter fFan T € 39
# =R a1 ST 21 3TE TE STERh gEA ¥ 9sel 991 §) 1 BR %W % fu Hard

g1 & FPEA
Disk, Pen drive, Micro SD card, C D 31f% &1 S9=m foan s 21

Output: 7@l processed A IFET ®9 § 9 gl 81 39 W1 (step) H processingéﬁ result st
ez T ST 2 Output ERT & F2 Te ¥ T@HE fohan 51 F&ar 2

42 =EEE @ yETEet (DATABASE TERMINOLOGY)
few 7T SIT HI I qH process’l'éf TordT S Gahdl S Th 39 T fgu e format ® organise Al o
STe, ST &I characters, fields, records, files aiR databases % &9 H organise fFa ST ®1 3 W 6
e T ST detail § GESN TR GHEH % 9% 9 T wE FR EE €
Database &1 THEH AR T FH o o AEIS key terms T ST
Database Processing ® character % role 3R purpose (IR AR I2FF) FH T HAN
Fields % role 3R purpose h1 Fdl Tl
Records & role 3R purpose I Jdl T
Databse files & =Td 3R sﬁ'ﬁl’ﬁl & g H gar HE
Database & role 3R purpose 1 Tl FHE|

e Database management system % Role 3R purpose <l Tdl <h{ll

e Data processing H key o W& 1 Tl HLA ;

Character: Character Database § S&IHIA i S Al T&¥ basic unit BT 2 W character Th
single symbol giar % a‘{:“l-—Digit 0,1,2,3,4,5,6, ...) letter (a, b, c, ... etc.) Al special character (ﬁ'@l $,
#, 7). Character Bits IR Bytes o &9 H FHFIX H store B Bl

1.3 DATABASE MANAGEMENT SYSTEM & ¥e& (COMPONENTS)

Database Management System ! Wg@ W= ¥l § der 1 Hehal 28—

Database
access Data Procedures
language
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zeEY fo=n v g= AiEfan 5

—Ea S
4 user database access (AhgudEe S Gomm

pBMS g1 Fgamd (translate) 3R FifEa (execute) fHAT ST 21

N User, access language b1 SEAHTET ehich 941 database, tables 1 Hehdl T 3 == &1 Insert T,
update/delete T STH FHE FHL Fhl 2

ands fer@®t DBMS H submit T Hehdl 3 g =%

<tored data 1 fetch/access T, data
[EQ;ers

o Database Administration: Database Administrator a1 (DBA) 9% =afea & foer 9@ U Data

- fmierd @t 21 St 9t DBMS %1 WaEHA @ ¥1 38 DBMS #1 Secuirty, availability,
license key %1 manage ST, user accounts ! Manage Tl St e i A 98d 2

Application Programmer or Software Developer: 5 User group DBMS & Parts ! Design

3l Develop F 1 HE w2

End user: 3TSehc] fSat «it Modern application % (web 91 mobile 1) user data 1 store HT
St 21 3T WM ® A application TET S HI ¥ 3 applications ¥8 T ¥ programmed
Ft 9t & 7 3 user H! data %l collect ¥ DBMS system % server H store FT Tehl
End user data %1 store, retreive (JTE ¥ use FTN) update 3R delete T THA 2

14 T A9 & FES UH IHR WIBA
(COMPONENTS AND ORGANIZATION OF DATABASE)

TF database ¥ FAfefEd =R elements B9 8-

(/) Data
(ii) Relationships
(iii) Constraints

(iv) Schema
s %1 Binary representation BIdl 2 faf= e & gEel @

‘Data store Ht g3 logical entitie
special TSk | format f&a1 STl | S| &H S & computer software =1 1 Hfvral H fasie foman
ST 21 Data 3R Program, S8l Progam Data %! Manipulate (/91 &9 Result =&d ?) ¢ & fau
3 T8 Instructions k1 collection 21 DBMS ¥ 'File' Database &Y Information &1 Store &l 2 R
Index file #IX Data Dictionary & Information store 2, 9 Meta data Fed 8

Data items )

Relationships

Schema

Database =
j Constraints j




6 ererda g T

RN
= =9It 2 Constraint I8 gfyfew
HehL 2 Data elements % o= FaH I et ql struct 2 = {em”%-
Relation faf¥ =1 database & o1 T organisation & structure 8 St 7z )
3 & fa 3T i 8 S‘:hen.la‘rlitze 2 qun 39 H¥4 relationship & 81 7w data reljl'esentﬂti(m ;
’ feh® WehI organis J
database ¥ data - 376 Ll B
: ical aspect I 3T d
hysical S logic - <Ten ternal schema Sa1a1 ® i ¢
iy fas database @ organisation (HTS) 21 Inte i S ?ET Phy Sigy,
f= ) - anised %i conceptl.laj schema g Stored data 5
data storage  H Al i ! org % user T users % foT R .
tructure &1 21 External schema fawy g&r us
; # o fAU service provide &l ? R wy-aiy Stored data 7} T
TI2TdY, database access . ‘Iﬁ‘ 3, {2}
(accuracy) #R consistency (FRawr) il ML

A

y / !
F il Global conceptual schema e ]
el :

A

)£ =L
. Internal schema s

4

Physical
~ database

P e % il 27 e Fare S % o design
Fed 2| T8 TG § gafig Data %1 collection 8, f78 Redun
U WY store fohar s 2, w3 71 w4 kpplications HI S

T T Data % collection = database
dancy (duplicacy) i control % % fam
erve X & ToIT 39T Use Foren w1 31

: Information f&TeH & fotu =8 Database
Management system %t e a2t 2

1-5 FILE PROCESSING SYSTEM % THEE DBMS ¥ wra
File System & aram




TeEyE fown siw ze befen 7

e - amee
fremedf 4 T WM T courses H enroll (admission) fHA1 & & TH € Details & fF T, wan,

w9 ! T AR store faFEm EaT B, 3k wd s Storage space 1 G{"{ﬂ‘c{t@?ﬁ%lm A
Repeated data E W storage HEq (cost) W@ W@ ¥ 3T Data #1 access FE H O™

g7 Al '
Data inconsistency: Data Redundancy ® Data Inconsistency (Data fa@mfa) «t agd 1 3w

L

&t college % IWEW FI # T ey @ el A course H enroll F A faenedl 1 Data
T STE store 2, 99 TR student address &I FqeM & foQ request HIl T B Twa R
Address 9% T% & change & wmw ai T Records ® 1 & i Data TEM-3TE Files
¥ ? T¥9 Data Inconsistency (Data fagmfa) st Bl
Data Isolation: File processing ¥ Data faf\t= Files § fa@u =iar 2, 3R &2 file &1 format
STCTT- 3TN & el €1 TV appropriate data F1 Retrive F & 0 Application program

@ qivee g R
Dependency on application programs: 37X files § $8 S&ama & # application program

T o SSSE FTAT Y= file processing application program W et wTa 1

Atomicity issues: f%l st Transaction (¥9-39) ¥ atomicity &1 Hae@ ‘All or nothing’
gl @ Haeis 91 o 9 operation execute W A1 T t 7E| IaTE0T o TR R Bank
transaction ¥ THT F YT e account H 10000 T transfer fHTI 378 computer system fail Gl
§H & HRUT g transaction d &1 T T % account ¥ U debit B T T A transaction
fail B TE & F account H ¥ credit & W 39 case ¥ transaction 1 Atomicity
Maintain &3 & T R operation FT Reverse B W& 81 S fF File processing system

§ w0 g g 2
e Data Security: Data 1 FHIM unauthorized access (A T&HEG) ¥ TN T =0T g &
college % student Sl teachers 1 payroll 2@ F1 authorizsation/access &l &1 AUl W

TE & security constraint %1 file system ¥ TN HIA ¥l B 2

Advantage of DBMS Over File System (DBMS & W)
DBMS # File processing system 3 T ¥gd § W HEERCE

No redundant data: Data ®1 duplicacy (Rebundancy) %! Data normalizat
fFar o1 gl 21 39 Duplicate data storage # e T& o 3 access time ¥ improve

(F9 T 8) e 2
Data Consistency and Integrity: S/ ¥ el ¥t Discuss foha % Data inconsistency

q&q NIV Data Redundancy 2, 981 W data normalisation data Redundancy & B <, Data
inconsistency 1 f ITH & A @1 S 2
Data Security: Datanbase system H access constraints T Tl $TH B €, T Hfud

(authorised) user € Data %! access Y Hahdl 21 w&F user & foU laccessﬂ Different
set 21 ¥, S99 Data theft (SH), Data leakage 3R Data o 7o T&HS 3 g fred

#) TeET o fREl WER #1 value insert FH | T8 IUH! FS conditions ! satisfy BTN
 ¥EvEE A A T Data safety R Integrity T 2

it"m ¥ Remove
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3 IOPBIS abstraction 3
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Ser 5 T2 hide %7 4,




srEE faey 3 =@ qisfan 9

View Level

Abstraction %1 H&A 3e¥9 Data Independence 1 achieve T # aifh 99 Database 1
Modify 1 alter (F5emd) FHTA & a1 94 3R cost =T w=a B

Data Independence & W& ®9 ¥ I TN §:
Physical Level Data Independence: Logical schema &1 conceptual schema H agaE g

far physical schema o S5 FT Physical data Independence h&aidl T ™ optimization
& foru foran ST ©, S3E0 & foU 7R Database 6 system server & storage size H #ig
aaad fedl ST @i, conceptual structure ¥ IS S&eATel &l Tl Sequential ¥ Random access

files ® ITE@ +Ht THFT TH IEW B
Physical structure ( ¥fifd@s T=) T seeE O SeYA T UER w1 8w @

» U Storage devices 1 STAM
> Storage & foTT use fT T Data structure ¥ FWIEH (Modification)|
» Indexes ¥ 9@ 41 File organisation EDl alternative (aﬁﬁfqﬁ) TFAIF H1 TH FHET

e Logical Level Data Independence: arelt Schema AT application Program T s Ry
f& 1 Logical Schema F 95 H U&H B H! fawar it Logical data Independence Hed
3| 7f 9 Data % Conceptual view ¥ ¢ ft ufad #%@ 2 A Data 1 User view Feiferd

&1 B 7 Sqoel ¥ attributes 1 addition A1 Deletion, table structure entities H agemE
Loglcal Schema ¥ Relatlonsl'ups | W e 2 |

1.7 DATABASE LANGUAGES
o f#H System ¥ Database 1 Create 3¢ﬁ'{ Maintain FT 6 fﬁ'{ database langauges 1 1M

fofan s 21
® DBMS language F! Database ¥ Data %I read, store AT update F & fa foan ¢l

® Database langauage F1 JRH queries J1 updates Fl express FH & fag ot & s %‘






Ty fomn e = atefein 1

R e
o Call: Structured Query Language A1 Java Subprogram #i Call T o o)

e [Explain Plan: Data 1 Explain w0 & feruy
e Lock Table: Concurrency (Us & & weamd &) i fifim w3 & fem)

3. Data Control Language
e DCL 1 Hddd Data Control Language 2| 391 T Stored T Saved data 3 retrieval

(access) ®! FE30 W & fow faran s 21
e DCL %1 Execution transactional (S9-37 Heft) eren 21 39" Roll back parameter (afH

FE H IEYUE) o g 2

78 DCL Commands = §-
e Grant: Database % fTT Users 1 Privilege (foRtafimn) w&m ¢ & fem)

e Revoke: User ¥ Permission (21f¥ehR) aife o1 & fq)
4= fC T Operations o fou «ff Revoke 1 WEHM Bl ?l
CONNECT, INSER, USAGE, EXECUTE, DELETE, UPDATE and SELECT

4. Transaction Control Language
TCL F1 SY4M DML Statement ERT fST T Changes (F5@@) & RUN %¢ & fa fadan sm 2
TCL %1 F® Logical transaction ¥ ®Hfed (Grouped) fowan S 21 T8 F9 tasks € W TCL &

s o €
e Commit: 39 Database T transaction ! save HL o foaw fohan S 21

e Rollback: 98 commit ! g command 2, T8 commit % W% §T TS H! restore H
% fo fran < 2

1.8 DATABASE BASICS
it fet  Organisation (€M) F Database ¥ Organisation H H 9 ol activities 35 TR
T uq FofA1 91eU, database & basic concept, principles 3R =99 use T A N terms (IE-EA)

F AR § A 9gd AEvaE 2

Data-ltems

Data Processing H Data item %1 @ dl term 3 f YERE €Y ¥ Field F€ A€ S T
data # a® B TR (smallest unit) ® ST User % T F® meaning 2/ 21 Data item &1
e 8 FHwi-FHl data-element I elementary item I T o wEm HFHd % Data itea I
database 1 molecule (TH 1) mmm%,ﬁmwwm%ﬁ%ﬁﬁ?ﬁﬁ
STl ST &1 S % fT Data items % T W F Records F71 A § SR T progre:a T
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gAY ey st e wtefen 13

Schema TH THR W database ¥ store fU 7 @t Data item types 3 record-types 1 overall

chart ®1 (¢ Data item &1 grEafas) |

Sub sachema, schema 1 ® us @ ®9 ¥ Sub schema FT view schema #! a® # #ra 2
ey Data items Record type W 919 user g0 & f&9iY application ¥ #&awe oy s ¥ &
Schema W&d T sub schema ® et t widt ¥

Data Dictionary

ar fafe= structure 3T data type & foIT famga (detailed) SR @t 2 S logical structure 1
e, data items & ST Gau H FEHFER, T users & ARF F SEEE fFHH A Resources

(FENA) w1 WREE

1.9 THREE VIEWS OF DATA ( DATA & 9 Wr&d)

DBMS 398 ¥ Hafud Files &1 collection 8, 3R programmes 1 T set Bl St $B users H1 I

files 1 access A modify (i) FT & ferw sigafa 3q 31 Database 1 T& 27T user FI TF
abstract view WS HTAT BT 81 G, system F usable (STERT SN % feU) Data FEgES

Retreive (J7: I &T1) BT ST&A ¥ 39 efficiency o f&TU Data %1 representation & feT complex
data structure design T YEdl ®1 SR &9 abstract ¥ level define Y ST&l Database =l view T
= € d d9 level B &: Logical view 91 External view, Conceptual view 3R Internal view 21

Physical view.
¢ External View (‘ﬂTEﬁ' view): 98 abstraction I ey Highest level 2T 59 user 3@ THAT 2
=3 TFR F1 abstraction level R $TEY TH W H describe FT 8
e Conceptual View: I8 abstraction hl 3TTedl 91 A9d (next highest level) ¥, 98 DBMS users
% view F1 sum total g FE describe FT 2 f% database ® T 2 store Wl 8 TE level
T Database %Eﬁﬁﬂlﬂﬂ?ﬂﬁm%ﬁ%@ simple structures ¥ w1 ¥ @ 9 2

e Internal Level: 92 abstraction &1 §a¥ f=ell level ¥, S 38 am 2 & data physically

4 store T 2
- T levels % A9 # g sTel U e T R

- ©OBTEUP Vertexal






zEEY fa=a 3k = Atsfdn 15

7g T&H ¢ Record
7 21 = field & Ay

e -Custo

e  Premium Paid (=12 #iR Record ®)
e Insurance agent &l ¥TH (¥ T Record

Internal level H customer,
21 fRE Bytesa‘w' %H H conc
i records & &9 o HEH
() A gfd
3 AE® o views
customer @1 details

Fft @ o, frd 0 aren) Fi fak account 1 Informati
71 fFa1 amount Recieve 31 SHFHI access T2t = =feu

Premium pay &1

140 THE THREE LEVEL ARCHITECTURE OF DBMS

a1 REE Management systemi‘ﬁ @ level &1 Data provide
aem w7 2, S o H et R

" View l View sl | . ..
External level ~ User1

Conceptual level

Internal level

Schema ¥ I levels

outline &1 plan & f&FE view & records
21 schema 98 St Saran & f&% abstraction

eptual leve

=1 fegsR1 9™ Emp 2 3k 3@ 2 Fields F— name 3T address 1 Define
3T A 3R Data type associate (S[ST) gran 2
W&mwﬁmmﬁﬁsﬂmﬁﬁfww# records types B ¥

mer (Record) 3T 355 fields ¥ name and salary

3l 9% Field  Due amount 3R Due date.
2) 3R 3T Salary I commission ITF fields ¥

==& Premium account, employee STHI TSiZ i describe foran S
| & g% record F! type definition ¥ describe a1 e ?

1 define feRan ST 2| f%9 customer &1 end user I FA-FA1 rights

T FEH Ll 3| &y ff =9 Level | describe foFa1 ST 21 External level H 9,

1 define FT TFY 1 IIEW F foIC, Ins
ﬁﬁmﬁ?ﬁ%mﬁﬁmcounts

urance °h customer detail CEIGECE N
2 detail 1 T TE teller (F W
on 1 access =few| HET 3= oo

FW % &l three-level architecture b1

Mapping supplied by
DBMS
l

’——-F Conceptual view

|

Mapping supplied by
DBMS/OS

[ Internl\l view )

% view &I describe Tl 2| ST B ot Far T 2. schem: T&

ik 3% 99 % =Y (Relationship) 1 describe HTdl
¥ TF level F entities Fl ST level @ F8 map &

ST Database Schema Tt 5t database T overall design 2
Database Schema ¥ smfafad geE &l -



E

16 TG FEIA WOl
attributes, storage Teprese
S n[am}n

Data item 1 faerSaTd (characterstics), S &t I ggt:;’ 3R 50
: . ‘ Physcially authorisat;
1 W& (Format), Integrity % feTd #I9EE (Parameters) R g Dack,,

politics. Data itmes 1 logical structure #iR 37 ot T
Data base schema #T Concept Programmaing language Eai ‘type df:ﬁnation' ES R & e
21 faadt ot type & variable &I TF f5U 70 999 W particular value €t 2 Programming la“guage\
F1 variable %1 value aTeT concept database schema & Instance o concept § 1?16” & 3 ?ﬁg
Bt  3fR 3 data abstmui‘On‘

Ya4% view schema B defined 1l 2, database H %% TF &1 schema

a; dHl levels F1 STeTT-316T Fidt &1 gad =t level ™ physical schema &Idt g leve] %
conceptual schema ®idt 2 31X Highest (¥a8 3R) & Level W Subschema Bt 7| A If{l
database system: T Physcial schema, T conceptual schema 3R FD sub-schema i Support Fg %l

External Level or Subschema (&S Level aT Subschema)
abase T TH AT e a9 user o7 applicatio,

TR level database F1 3=9 level 2, W&l dat
o s USer viey,

program % feT define w2 U% U T conceptual =1 global view @ fera

(external level) & Tad 2l i _
[ External view U schema BT describe ey ST § o Externa Schema 71 Subschem,

% £l External Schema #, Logical records =t fyars] AR external view ¥ ST fifle o g
F1 T390 &I B1 External schema 3 & Method (1) *ft defined &rar & Swer g Conceptug)

view % objects &t external view H &7 ( fe@rn) s 31 =t objects T Aderq entities, attributes

relationship 2|

Conceptual Level or Conceptual Schema

Internal sch '
TIHT By ?‘ls ‘;;m;t:;lf g ?ﬁm Records defintion et &, dat fields %1 represent # 7
_ ; VIEW S e iy 3 IR 3 DB access aids (fafiag 7d%) 79T



TN foem iR == wisfen 47

fafir=t Levels & <1 &t Mapping

freft oft Database system H S 7 views o @9, 9 H1 mapping F1 W B 1 External
#R conceptual level % W9 ®1 Mapping, external 3 conceptual levels % Records 3 Relationships
% g & e (STIE FERY) ) a2

(a) External to conceptual: I8 fAunifa =t 2 conceptual records user & g0 &9 =R 2|
e |

(b) Internal to conceptual: 72 conceptual 3R Internal level 3 & SR T&faa Hd B a8

ardr % IED conceptual records e storage T *9 fe@mn =)

Ueh Internal record, Internal level T Teh Record 2, 9= 78 @ f% 9 physcial storage devices

T store a1 T e Record & B

Internal record @1 R a1 ITH ST Physcial records ® ®iel S Hehal %1 Physical database I
e ' W Secondary storage devices T store foFan s #1 7@ %3 Data structures & HY SEU T
Records ® Faei®t a7al € 3R files W organise THA1 WA 21 TS Her@®Y Internal records 3R

Secondary storage devices H store records o &9 it u% fafed mapping HOA TSl =

o Keys: F13 key & fH=l attributes % set F! Identify F ¥ fou oFafa weH F4 ¥ S
f& entities &1 TH @ ¥ W FH & fag 7@ e 21 98 94 (relationships) F1 it
TF-gE U AT FA T

Super Key: Super key T Al S attributes &1 set T, Sl g4 TRl ot entity % sets H
T unique entity F AT FA ¥ g Ll %I IR h faIT customer T& entity 1 set
3 fgd 9gd R customer & @l customer_id attribute TH customer F T G AT FEH
o fau sufficient (gat=) 2| & customers ! T& customer_id T8 B g safau 98l ™
customer id super key | customer-name attribute, super key & 81 Wbl FIH HT @Al b

W TF N B GHd 2
Candidate key: Super key % subset &1 &9 candidate key F% g&d 21 9@ candidate keys

2t 2| FS SFEI-Fe atributes F set fAAHT A candidate key 2 FHal 2|

super key
¥ customer name 3R customer street, entity F

3I2E & fAU 3R customer entity set
Y& 1 3T HL Gehal 2 @ 91 candidate key PG {customer_id} #AR {Customer_nai:e,

Customer street } Tl candidate key &1 grefe customer_id # customer_name HI fAGH
customer entities @1 3T (distinguish) T uFd € T 371 combination candidate nz2y

& © =AifF customer_id TE T candidate key 3 3t customer_name 3R customer_s:rset
9 9 H candidate key el ¥ g foat candidate keys 74 &
 Primary key: d key S et table & WAF record 1 uniquely ideqtify H T-Fﬁf* 2,
primary key FEaTdl 2| Primary key database designer 8T candidate keys .ﬂ e ol AN
T FHE entity set § ¥ TF entity I identify FH F g WA 21 F5 Hl key (Primar.y,
Candidate 31 Super key) fHdl 5 entity set 1 property 2t ® 9 f& f&5 Individual catity
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g reEl T 3-tier architecture St BT 8, S 2-tier 1 TH extension 2| 3o frfafag 3
layer il

1. Presentation layer (client tier) (PC, Tablet, Mobile 3t1f%)

2. Application layer (server)

3. Database Server

29 DBMS structure ¥ User or DBMS % 99 Tk Application layer Zra €, Application 1 FH
3 fiF user F STEW H DBMS & TeaTT iR wwzmy, 3R fF aftd DBMS & Response Fi User

9% Y89 (Communicate &) |

Application Logic layer (1 Business logic layer) user ®! a1 DBMS %! Data EeH ¥ Ted
functional logic, constraints 3R Rules &1 *t Process @ &1

3_tier architecture 99 9fg& DBMS architecture 2

(e -

( Database ]

Server
~ Application server ‘
f !
~ Application client ]
Client

User J

3-tier architecture 3 34 =9 faw @ -
e User application AR Physical database 1 S AT HE

e DBMS &I fawmarsi &1 Support FII
® Program-data % TE (Independence)
e Data® Multiple views %! support FHTTl

3-tier Architecture T IETETUT T—
TR W HE o 91 website
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(DATA MODEL)

2.1 uftera (INTRODUCTION)

Data Modeling, Business ¥ 3T O (context) T use fHT A gl Data objects <1 favemm 2, @R
nship &l €1 Object orient programming % & f&T

7z sl © f% Data objects & HeT # Relatio
¥ 39 39 classes & define T ged € S program

Data Modeling T&&T %gH ¥ Data Modeling
¥ objects & AT Template I3 3@ B UE Data model S 3T Model 1 visualize FH 2,
33 93 F1 F9H a0 € fF g dataitem #1 represent T o A &H TH square (N EQE
#R symbol) draw FI =1 S data items (product 3R product price) & o= gy fem & oy

9 7@ W= TEUE FT GHA & S “is part of” A “is used by” A1 “uses” Xl 39 9@ & faam
) @ 9 ‘Classes’ 31X ‘Sub classes’ T Th Set &I TEHd €, St @ General relationships

(Description
te T FT HM & A 9« ¥ Program %

1 Define F 81 X 7€ a% ¥ objects % faT Templa

%7 T execute EIdl © @ new transactions & variables %! USTESMeN ateh ¥ handle Tl 2

22 FILE MANAGEMENT SYSTEM (FMS) ‘
7 i Flﬁt“ﬁlg_ # 9% Record ¥ Same type

Data processing & Y3 faat o, |+l files flat files
% dataitem B 21 370 § TF A 3fi® dataitems 1 ‘Key’ SHMEI GTIH‘F? 31R File 1 Sequencing

% fou zma fan S ‘%, #R (Sorting 3R Indexingﬁ B) records Ncatc AR Group x|
% fau g S 2l gH @ o Gl structures 1 §9¢ fhan S Hehdl 21 & ‘tree™ A ‘clause structure

F 7@ 79 &1 fR off 9% Tuen @H W@ wifew fF 39 Gt & & complicated file structures ED
flat files & groups H F3el (break) ST Hehdl 2 R Redundant (T W@ o) data items = 2

TF FMS H agd HR application programmes 2 ¥ F=if% FMS &I use T T T conventional

high level language,ﬂ? W@lproductivity enhancement S 10 : 1 Bl ¥, Tofeq programmes
39 use FTd &1 FMS 1 use 37 end users %! encourage L 2, foe 18«1 ®IE programming I
experience &l oI, special FMS Language % WY query perform FE & fom = 9 wgd well
known ¥ RPG (Report Program Generator) S Routine Business Reports %1 Generate 1 & faT
g7 9% 21 RPG #1 Use F% % T User #1 el Required Input fields #\ define FEN T8
f® fow  Input specification format 1 T T 81 T AR output fields 1 specify FH &

21



 basic access methods §

(S1&1 +t =@h) 73 5

OPPO A52 - ©BTEUP Vertexal




e Higw 23

—

werful) tool ¥, FE high level languages F1 T T & Wk, X T H T DBMS H1 T

(po
complex information 1 ¥ Retrieve # wehen| gHifery w& ated Data base system W A9 HTN

& @ s
2.3 ENTITY RELATIONSHIP (E-R) DIAGRAM

ERD & WR=™
¥E & entity-relationship model % W BeEE o conceptual view ! define L 2 3l application 0

semantic feature (vrsared F7 favivareti) &) analyse (faweiwor) s 2, ¥% features event independent
@i £1 9€ Entity-relationship [E-R] Model data Redundancy (Duplicate data/®TeTe % Data) &l &H

7@ 21 8 E-R Diagram ¥t #gd ¥ Fifeh I entities &1 graphical ¥4 ¥ represent HIE ¥, I
entity classes I Rectangle (3AFaFR) &, relationships ! Diamond W [+] 3 attributes i circle
(ga) = oval (3BEHR) H| Complex situations @ felu W& Partial E-R Diagram F W T
fea1 1 91 &, T999 entities 3R relationship %! Summary (¥R) @ it & g attributes

Details &1 &l
E-R Diagram Tl #f application ¥ entities % H&T @i relationship ] &EH % (AT TEH
%1 21 J% tool WH Information application Description %! Formal Database Schema ® 9ge &

for 5gd ST s gem R
E-R model ¥ f&H1 enterprise 1 conceptual schema 1 describe foam S wehal 2 3k =& faw

physical database %1 design Fq1 & ITY FIE Aaas T gl 9] § E-R Diagrams ! &g Models

T conceptual schema % w9 ¥ & wa e m, sl Database %! actually implement 21 a1 =m
9 E-R concept ¥ T T WM dcit §9 Basic terms & R A T e

Entity: T entity %1 o g, S A TWE W GhA & S A ¥ AR € o W W

AT e—HE ot object, ATl | Tﬁ% %3 I (something in the environment).
Entity Instance: Instance %1 Hdcd 2 f% TH @A entity FT TH (occurance) 3 fF o
= TF entity 1 Intance % Il Teh R k1 Groups % A TF HR 39 entity T Instance 2

Entity Set: Ts HHM entities % TH Group P! entity class ¥ entity set Fed B TF entity
class & ToM famtwand gt 2

Attributes: Attributes entities %1 fagraast AR =7 el % TR ¥ A 2

Simple (Scalars): ¢ Data ! §ad B¢l Semantic (3efqul) TTR 2| T singular T 2,
- city

¢ Composite: I2 attributes %1 Group 2 99 address [street, city, state, zip]

Single value: 37 f&Hl attribute ¥ Tk a1 § TH & value &1 Wehell 2 @ 3¥ single value

Fed § A9, Max-marks F1 value T & 8 Gehdl Bl
® Multi valve (list): 78 92 =I5l ¢ fEa1 987 T values & Gohdt @ SR— fehsl =fqd

ORPOAS2ISOB [EUR Vartexal {
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S #mmﬂaﬂIm%l
ips & SEdt #1 4 attributes F1 entities ¥ e
:"'.ﬁMMﬂWm‘ﬁMble-m
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[ Accounting_Code Limits

Student & ( i | Course

Computing system

Institute

:

Programmes

!

Courses

!

Students

Fig. (¢)

& Student St f&T T fFE course W Registration %, frdl T Computing system i use
FA 2, S99 assignments 3R project Eal FE & fag S8 FW Fam@ ™ 2, entities STUDENT
3 COURSE &1 aggregate Fieh entity 'Relationship’ ) T S Gl 2

=g Case ¥ 9 Fig. (c) T <) T8 Registration 3R Computing system entity o ternary relationship
(fe: 399 19 entitites % Registration, S student + course ¥ fier®t &1 § 3R computing system
zafen 39 e ey a1 relationship Fgd §1) #1 o aggregation F FI H I@ WHd F

Aggrcgation%maﬁ?WMethodusem%aﬁsﬁmﬁﬁIW%ﬁ Y F S HET

e 2
E-R Data Model & oy 3ic grfrar

(Advantages 3T Disadvantages)

ER Model & @9 (WTaR):
o HaHi (relationship) & W& Representation: Database % f¢ E-R Model & design H

Database Model & relationships 1 representation (Y&¥H) ¥gd W& s ¥ fohan 21
e ERH {Fﬁ‘ fardt Data Model ® TG @ ®ATGROT ( e ): ER Diagram 1 Network
I Hierarchial Data Model ¥ 3@t ¥ agen w1 ehal 2

* I/ g 'HTIEﬁ & ﬂm{ Graphical representation: 7% E-R model faf= Entity 36
Attribute 31 entitites = &< & Relationships el Graphical QEEIED) 3R Diagrammatical
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.
Hierarchical database T records %1 collection & frod Records TH FEL H TF link o= B
R 9@F Record § F® Fields 81 & fomnd Data value ¥l 81 TF Link 2 Records & <=

1 association (S=1a) g 21
us tree structure diagram 98 %™ F@ e S UH E-R diagram T T, 98 M % ATEA

patabase EQ "It logical structure +1 fe@m 1
Hierarchical model ¥ frafafaa fagiuant €t ¥

e Ucds Hierarchical structure H W Root type <l Record Brdl 2 3R 34 Record &1 HIS

Parent

Record 7@l Bl
Root record o fo@ fehad i child record types 2 TFa § e T 9 T T B tree

structure (subtree) @ @ Root & |l 2

/@ Child record &1 haa TH Parent record 2 Thdl Bl T
M : N Relationship &l &l Heheill

parent record 1 Data Tl Child records W apply 2 2

W& Child record occurance % feTu Parent record &1 occurance

record 1 delete FT1 o 39 g4} child record occurance i

Taed | records o ®i9

B Sl ® 3R parent
3 Delete HTN &l €

Hierarchical Model & wrad

o uE THER ¥ Fgd W E Bl
e Relational data model J Hierarchical model 1 ¥&¥ (performance) TeR B

Hierarchical Model @t &fwdl (Disadvantages)
° ﬁaﬁwaﬁvmlxeﬁqiama@gﬁmﬁm%
e Organisation 1 agardl 3 Erxciicale FH o faw 98 Model Flexible T2 2
e 37X Parent node (records) F1 delete FE € @ child node 1 ! SEE Delete FTN TSI

e Pointers #1 storage % feTT extra space ey

2.5 NETWORK MODEL

Network model &1 T T&N Database Task Group of the Conference on Data System Language
(DBTG/CODASYL) = 1960 H Formalize 1 I I Tl reportiﬁ‘st revise T3, fsE™ network
data model 1 & detailed specifications il (I speciﬁcationsﬂﬁ qu %W Il Model Fi
DBTG data model 5t &&d €1 39 report st 39% a5 % revisions ¥ I specifications odf 31 W 9Ed

e 3R A=A g3 9gd Wi current database applications commercial DBMS systems ™ DBTG

model F1 TS FF T T T
DBTG Set: DBTG model database F1 entities 3T 7o TaHT (relations) = fEn & fag a1 sem
TE % data structures F1 THHT FL #: record type T 3R set type F1l Record type I€ FaEe




eld § I[& 3w & _

° Yo entity #
ords %1 I T !
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E_‘ Institute "g

“‘ Program B *

.

Course Ag 1 ' Course B{’ \ Course By l \ Course B3J
Stud.5 | ' Stud.éi ' \

| Stud.?‘ \ Stud.a} \_swd.gl \smu.w\ [Stud.i_‘l_\ \'smd.m_\

Network Model & TTaa:
Network model & T&H FTR 5
{. Conceptual simplicity ( concept &t Tl ): Hierarchical model 1 7@ &, network model
o7 conceptually S0 | 3R AEH € design FH o fau)
2. 3fT 3T relation typ_e'&?f HWATE @ eHan: Network model one to many (T T Afye)
3R many to many (€4 ¥ wgd) relation %1 handle HT T 2, W1 real life situations i
Model (51 SR) FH % folg 9ga wIARHs &1

3 3T Data access: 391 data access (data T tI"-'@) hierarchical

w8l |
4. Data integrity (Data @ 37@3an: Network fa owner % THH! member F AR WA H

St T <o

5. Data Hﬁ'_ independence: Network model programs Eq Sfed Physical storage details ¥ e

model 1 YT T 3

# H hierarchical model ¥ E i 2
6. Database standards ( 919 ): 98 T standard model 2l

Network Model @i ETFTal: |
1. System @l Sfeetar: TR records pointer TS HTh G S 2, zafere 9 database 1

structure 9gd Wfeet & Sl 2
2. Operational Anomalies: (F™ FT1 fagnfaay/feasd); fHE record F1 Insert, delete 3

update FT = fore sigd pointerilﬁ adjustment FTH! RS 2
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T e e

storemﬁ’ﬁaﬁgﬁmr@wm%tm
ﬁaﬁ{‘:{“‘ﬁ%ﬁﬁ’\%?ﬁ?@tablc%
Tl B

e g ¢ e data

_—

3 semrlty(ﬁi‘ﬂ"k a7 tables ® sensitive data %!
arg ST authorization control B 81 AR authorization
) ¥ link %% information fmrent ST

fapdt attribute (coloumn

5. Data Independence: Relational database H normalisation structure
et SRR (4

6. Data Manipulation Language: Relational databa§ # fadl ad-hoc query 1 A A & fag
= language BT 2 g% relational algebra 3R calculus T FISR F & g query 1 SEE LGl

7 B S )

Relational Approach @t ETfEl:
Relational approach &1 T THaE T8 3 f% machine performance w R S 3| 3P tables

M@W%mmblesﬁzﬂ@%?hﬂ%queryﬁmﬁﬁa@aaﬂmim‘étwmﬁ

o Laasl =ifew fF relational data approach @i T S logical view ® #
fFat st Interactiveﬁystem% |4, i joinaﬁ T 1 operation
& 7% oA & F, databases FI ¥ TE tune

gedl 21 T relational database
damlayout'vlﬁ =31 WREHA @ & feud g g1 Sdl FIED Relational database approach logicau:y
st feasible &, TG AN data 9TEp{a® &9 3 hierarchical 28 kS|

i feaull 2 &k commercially
& iR Jeax RO e | 2 M & sections § relational or

7 physical storage ™ off fasft =

fn e, T physical

organised 2 31 hierarchical model
non-relational approach i g =g gugH | FER H4l Bl
Relational Model &1 uE SRl -
@ TS fagreaati 1 2@ & relation @ fFr=fatEd

-ﬂ%#ﬁﬂﬁﬁr{ﬂq-ﬁrﬂw@mw]ms

fagtaard Bt 2
1. T table two-dimensional structure 7§ fa® row and columns%ﬂ £
a7 AT €T 81 (attribute F ) R columns 3 X 1 HE e G

2. A golumn‘éﬁ'l LED
Faa TH) data entity T TR F@ 2

gedil
3. y& row T (tulle) entity set 1 single
4, Y& TOW 3R columnﬁlﬁ fiyerd 2 a2l Th data value BXA 2
& # g e g

5 gFrow ™ TH entity
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e

2. Composite Attribute
a7 attribute S wed R atFrihuleﬂ?T e (combination)?ﬁ. IW composite attribute Fod &1 STEWI
& ferg T entity student § STHT attribute address F2 attribute S pin code, state, country g =

combination gl

Address is a composite attribute

. Couniry .' :

3. Multivalued Attribute
Hahdl %, <9 multivalued atiribute Hed

& attribute S 3T S A% value & THIET (hold) HT
& =4 Jouble ovals ¥ ER Diagram ® f&@mn St 3w & o fes At % 9 TH 9§ I

mobile number 2 d IE attribute multivalued Fuil

4. Derived Attribute
frradt ® 3= derived attribute FHEA

5% attribute fT value SITRA Tt & o Rt g@ attribute ¥
#) == E-R Diagram ¥ dashed oval & Fearn st 21 S fRE AET F age THA & WY IS @l

£ 3R g attribute (Date of birth) @ Tt el 21

Mapping Constraints
ER diagram H relationship =1 diamond shape § fe@rn St 3| 9% entities & == wani I @ 2
Relationships ¥R F&R ! 2t 2

i. One to One
2. One to Many
3. Many to One
4, Many to Many
1. One to One Relationship
R fH4t entity &1 TH instance (T IELN) gt iﬂﬂ entitya? &Haa & instance & & Hatud
B 2, & 9 one to one relationship FE SN 3, 39 uF = F1 T A passport T FE 4

DD ARD

N W



_ I entity F1 relationshi
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1. Total Participation:
e ¢ e entity set %1 Y&I® entity ®) %W H %W U& relationship instance ® T A

sl 1
o TUfeC ¥9 mandatory participation (wEd) oft e S ?
e Total participation 1 entity 31 relationship & ®I= # double line ® fz@rn S (1

Total participation

Course

| Student

e dEI entity set student 3R relationship set 'Enrolled in’ & o= &1 double line I At ¢ 6

g total participation 2l
o U mam € T y&H student & forgt 1 foreht course § enroll feram 3T 2
2. Partial Participation
y relationship ® e

o 7= wed 78 & fF entity set F TIF entit
cipation it el S 2

e zafem 38 TS (optional) parti
e Partial participation 1 entity set 33 relation set & & # single line ¥ fx@mEN < .

e 7@l single line partial participation@f feamdt 71
o zoF WAeE & F9 student TH o 7 gwa ¢ forel g o courses & T 21

Cardinality 3i7 Participation Constraints & = Eed
Minimum cardinality Tt # fa participation total 2 0 partial
3R minimum cardinality = 0, dl participation partial 2

®
ipation total 2

e 3R minimum cardinality = 1, al partic
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..--""-———.—_
o strong entity set & WEE FH dominant entity et STl 2 3 weak entity set & T Fl

subordinate entity g1 STl 1 T weak entity set § primary key & 7@ Bt Ug wH A entries =i
S~ 9eT JEAH T WY STEAUvERl €t § Wl UF strong entity set W A FA 21 TF weak
entity set # discriminator ( 3TEM-3T61 A =1eT) , attributes FT set BT &, S entity F1 -
faa wHal ﬁr SMET W ﬁ:ﬂi payment-number Ueh discriminator B &l 2 L entity set &1 partial
key ot HEl Al %I

Weak entity set ®1 primary key I§ strong entity set F1 primary key ¥ &7t & f@ W weak
entity set TR s ® 3R SWE WY entity set & discriminator 1 Sigl S ¥ IR fru T TR
# (loan_number, payment_number} primary key /|

Strong entity 3R weak entity % 9 & sy F! identifying relationship i FE @ ¥ TW
Fxe | loan, payment entity 3 f&TT identifying relation 21 Weak entity set &1 doubly outline box
§ femn T @ SR IWHT identifying relationship P double outline diamond ¥ e T ¥\ S

faz A f@rn T R
el double line weak entity ¥ total participation ! f&@n @ 2, fs/@e 7aea € & ¥&i= payment

entity f6&1 7 THt loan payment relation ¥ e &8 & weak entity & discriminator %1 dashed lines

@ underline foam a1 21 _ |
Strong 3T weak entity & = W&

Relation Between strong and weak entity set
Discriminatory ]

 Payment
& odata.

. %9 UF 3R scenario 9T 9o ¢, FSTEH employees 3R 3T dependents H1 information store 1
T B T&F employee & AT o ¥ n%F fohat S dependent B FHd R dependent %1 T& ID
3R T 9™ B R

39 TF database F1 consider F B:

' 4 employees # a1 employee no. FHII: 1,2,3 2|

@ E#1% 9 dependent ? : 1. Rahat, 2. Chahat,

® E#2% S &1 dependents 2|

E# 3% 9 dependents 2 : 1. Raju, 2, Ruhi, 3 Raja.

% s
( . =1 |

W F S
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e
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1.
2
&
4
5;
6
7
8.
9.

10.
11
12.
13.
14.
15.

S Hise 45

File management system & @ o EGE

. E-R diagram & an ° EGlELd

Hierarchical Model 3 a1 ¥ Sa2u)

_ Relational Model & s § E ]

Network Model 3 IR § SaEU)
SST-HAT &8 H1 keys oh SR o Fad13q)

. E-R diagram % @19 2R &f4 fafay)

E-R diagram 1 Notations fafau)
Participation constraint %! far ¥ d9=zEUL.

Mapping constraint & & H FaEUl
Generalization & dR H Tl '

Weak 3R strong entity set &1 &l iy

Weak 311 strong entity set 394 T ohd Hafud B ‘%l
Network model & @R H detail ¥ =@Eql
A3 & é‘?.at_tributes?ﬁ YHAEC

QQQ
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fowE "Wisa A7

s

e Key constraints
e Domain constraints
e Referential integrity constraints

Key Constraints
Relation ¥ attributes T TH 9 @ F7 UF T subject (FWHE) B afew St T& tuple A row £
key Hed B ST =6 TER T H AR

fes &9 9@ Identify 3 | 36 subset 1 SH Relations =1
sff subsets & @ $= Condidate key el Sl ?1

Key constraints T8 gffe=d 0 ¢ &5

o fw#dl relation d s ot 2 tuble AT row G & B arfeu fSeF key attributes T S E
4 f% T Roll no & = student & 81 =fE

e key attribute # value null (F8 i =) At e B =fed) % faenedi 1 Record B
o el FEET Roll no & 1 & 7R 3W table 3 Rollno & key attribute & !

Domain Constraints
Qﬁﬁaﬁqﬁmﬁmmﬁexitsmﬁ%ﬁfima@@
attribute ! Domain = B Al

TEd 21 Negative T&AT 'age’

Am'ibutesﬁ?f values
aint @0 e B

2 @ 9® positive & & @

attribute
gFdt| 3H TWE it Relation & |l attributes W g8 Constr:
Referential integrity Constraints :

¥ wea 4 fow o 81

2% Foreign key 9 concept T FH ¥ 7® 9 Tables
o & fF SR R TH S A S-S relations ¥ fHl key attribute
21 99 R cutomer F!1 A tables %:_ &

ZE contraintte I€
& g Ty wfya € key element T B STETTH
bill ¥ @ < H SR key astribute Customer-ID € & T&F

customer-detailes § ait g&d customer-
Record & faT customer ID B Sl 2l

FTaR:
al data model hierarchical 3R network model %1 STue dgd T T 8
structure ¥ HH

e Simplicity: Relation
¥ Model ¥ fg% Data ¥ TS 2 2,

e Structural Independence: 39 @
FE Haed Tel 2l I8 Model s performance (aet) I s 2
e Easy to use: 9% T HE H 9gd AT 2, Hife Data tables @ Rows 3 columns F FY
3 2 2, oik wEER § ST E 2l
S % T F query fordl e, @ T ST 2 B

Query capability: T data ¥ Report

iructure ®41 S f& application # sgas f@e Change

e Data independence: Database ®1S
fgm 1 TFA 2!
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S

Rule (4): Active online Cetalogue based on the relation model:

ation Database system'ff ecsi| Catelogue ('Fﬁqi) = =ifen o=
Jser & BT um:;ﬁ %ﬁucry Language ¥ Access &1 S Heh| Haed
Jata ] access fou z=me Y S @, 3§ S g1 User database 91 structure ac

5: The comprehensive data sub-language rule:

online, inline f&¥ st authorize"

Sl query Language database £

Rrel
cess L Teh\

Rule
g@& Database o %9 ¥ %9 Th Query Language 1 Sup

|. forgeh1 Simple Syntax Bl (AEE 9 A 8|
5. it application program ¥ i Use 1 ST ¥h 3R User 3i Databas
off &TH ST

3, g€ Language Data Define Operations, View Operations,
Trapsaclion Management Operations ('%‘é begin, commit

port BF S CrpC |

e & &9 Interaction q

Data 1 FE&T Integrity (er@Ea) 3R
3 rollback) ! Support £l

Rule 6: The view updating rule:
"RDBMS ¥ F fFHl table % logical representation o i F view FEA T TAH view
undatable (update %W Arg) ¥ system % G updatable 'E.’ﬁ =Nl

Rule 7: High-level insert, update, 3R delete;
Database H [nsert update 3T Delete functions Eq

fat y&% group T @] fRA, ST =T
fqdy T Single Row 1 Single table W & |

Rule 8: Physical data independence: _
Data & Physical Level (Data ¥ store fpan TN ®) W SR ¥4 9, application structure ¥
qeaE 1 TE@ T B =1feu)
Rule9: Logical data independence:
a7 Data & Logical level H <A 21 39 fF table ¥, Row & Column ¥, @ application
structure § <A 1 e e el =1few) Logical data Independence = wifge F0 Physical data
independence ¥ T yfysha # 2
Rule 10: Integrity independence:
Input fhT MY ST F Integrity FC 1@ % A Integrity constraints 2F1 SEd 81 Integrity
m'@aﬁ“ﬁ:ﬁﬁmﬂ'{CMa}ogﬁ storemm?ﬂﬁ"{lm o 1™

Constraint application Progr

constraints § 9@ il STEW R gad TE T e
Rule 11: Distribution independence:

FW FW I userﬂﬁﬂﬁwmﬁﬁlﬁ database A~
application & yER ¥ Fed E© e

ted Version gz o) Introduce fopa T AN

S redistribute fFA S

71, @ application
Data base & SRS
Distributed & 1 FT1 HII

l. & DBMS 1 distribu
2. 9@ e distributed data Fl



50 WWMﬁ

jo T & @ TE system ﬁ@gm%%
ty o1 Integrlty constraint by~pa55(_1n

ENore \

Rule 12: The nonsubversion rule: .
3R system F1E low-level-Interface Pr«_mmI e
fopa ST T, 3T & ferg, fRdt relatio

CaEll

3.3 RELATIONS

st st Relational database ® Database rela.tion -q-;_r .
F8 ST & F9fF 9% Data & = & Relation (Wr:s .
column table & attributes & 3R row data % reco

Relation #1 aftg=nfis uftwmar . |
Relationship f%t object-oriented model & ferg «ft st @t et @ ot Eﬁ re:;;\ronal mode] "'*7 fom,
A4 relationships & IR ¥ F9 HE@YU] q24 T T 2, f% Schema design Y o s
&t #1 et ot relational model ¥, relational table F1 T 1 I?atabase FT B T elation,)
table T Flat file’ Bt & it columns % set § T Bt & i T SR SHTARA  feayra 1y

Bt 21 Rows & 3= a8 Ww—m et % S table & g1 o Fardl %I 37‘737 attributes (7151)
T & W value T3 eIt '3’, key values T 3T g SEd 21 Row 3R Column ELR
fierdt 8 39 Cell F2a & ford Data value store ¥ 21 8 named column &1 39t T% Domaip o
2, S FB values F1 set BT 2, S column ® femr 3t &1 9 fiu T H relational tapj,
feeame ¢ @ S book tittl, authors 3R publishers & @R ¥ information store &1 ™3

e G table § 21 Table 1 relatio, S

ﬁ L i
) &1 Column-row =& ®9 H store & g, “-P?

U& Relational Data Base
AUTHOR

172-32-1176 i T F

L 10932 Bigge Rd. Menlo Park CA
213-46-8915 I Green Marjori |
L arjorie | 309 63d ST, 441 Oakland e |
238-95-7766 ] _j
Carson Cheryl 589 Darwin Lp . Berkeiey ( |
A |
267-41-2394 I (1§ i J ]
L Leary Michae] 22 Cleveland Av.#14 | San Jose CA 5

274-80-93 l i
V. Oak] :

341-22.1 : e -
L 782 Smith . Meander 10 Mississinn: 4 .

{109"5&7008 Bennet *‘me G
— LT | 623 Butemg s, e |
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3410 Blonde St. Palo Alto ‘ CA \
PO Box 792 Covelo CA J
18 Broadway Av. San Francisco CA \
e 00 = & SIS
BU1032 The B*ISY Executive’s Database Guide business 19.99 1389
BUI1111 Cooking with Computers business 11.95 1389
BU2075 You Can Combat Computer Stress! business 2.99 736
U7832 Straight Talk About Computers business 19,99 1389 J
MC2222 Silicon Valley Gastronomic Treats mod_cook 19.99 S‘T:!
MC3021 The Gourmet Microwave mod_cook 2.99 877 &,
MC3026 The Psychology of Computer Cooking UNDECIDED 877
PC 1035 But is it User Friendly? popular_comp 22.95 1389
PC8888 Secrets of Silicon Valley popular_comp 20 1389
PC9999 Net Etiquette popular_comp 1389 \
PS2091 Is Anger the Enemy? psychology 10.95 736 \
PUBLISHER PUBLISHER
e N .é" rf i b
736 New Moon Books Boston 172-32-1176 PS3333
877 Binnel & Hardley Washington 213-46-8915 BU1032
1389 Algodata Infosystems | Berkeley 213-46-8915 BU2075
1622 Five Lakes Publishing | Chicago 238-95-7766 PC1035
1756 Ramona Publishers Dallas 267-41-23%4 BU1111
9901 GGG&G Munchen 267-41-2394 TCT77
952 | Scootney Books New York 274-80-9391 BUTSR2 |
~ OPPO 3TELUP V
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e

m\# faw #1% column 3 monthly salary 31
enter B =&Y, A f&F HrE ﬁ?ﬁmﬁﬁﬁcomentsﬁ statu

4 3t ST9 Monthly Salary Data ¥
s 3 T F weekly salary.

ek G 2t =1feul $E TH column I set of column (colum 1
fsrgeT values S row i e H Define (ufeenfaa) T W51 T2 Primary keys w8 T

Column % sequence ¥ % Heh =& wgM =Y (The sequence of column is insignificant)

zqa1 Aaed Relational table is column frlt ot qo W A, TE | T Use (Retrieve) &3
mﬁ}mmw%fmmam W tables ) TE A H T T share/FITA L
gad ¢ f& 98 9 @ organised 21 % relational table F! @&l f& physical structure =

eerd # gfa +f 9gE F 2

e The Sequence of rows is Insignificant: Row ot et o T B B TP T TSA T HEAT
st 781 £ fF Rows &l it 9 § Retreive &I <1 Tt &1 Relational table ¥ information
2dd T SEE B S § $R 78 HeE Queries % +ff gefaa &1 Hl

ude Row 3T& B TR : 7 property'gﬁ?ﬁﬁ‘qﬁ‘{?ﬁ%ﬁ?, relation
21 row TH THH TE B S
yﬁmcolumnmwwwmm|1ﬁacolumnaﬂoﬁm’tﬁﬂﬁ#‘-\ﬁm-commﬂ
%1 qEaF S9% AW ¥ T wifew) HaeE, column % H Database ¥ 3t &1 =feq, T
St table & 1 =few R 9€ belong (FeTH) cocild

altable'ch:t O €

3.4 SCHEMA AND SUB-SCHEMA

Database Schema sirqenfis @ | describe feran g37 databse system &1 structrue 2, S data
-1 @ % S 7w & data tables fg wR @@ T #1 Database schema F1 o=

qftare 78 & fF 9% T Formulaes 1 set 3 S database ™ Integrity constants H A FE 2

gt Constraints T 21 T 4 219 21 Conceptual schema F srEEAal (states) H explicit mapping
@& database schema H @l Sl 3| 7 @ ¢ % Real World Y entities F database F &1
# %9 Modeled foan Sl 2| Database designer S0 application &1 IR ¥ database schema
design F%@ €, 9 programmer sar ¥ database F TR I TR W& Database schema
F yRoT I FE B 2. S Predicate calculus 1 YR FE &1 T za@! theory Database E:|

T e " @l 2 fy fordt st w8 78 Mathematical Object (i
3| safiu Schema ® 97 ¥R Formulas 23 ¥ < frelt application o fo@ (W database % type &

feTT) Integrity constraint 1 represent FW ¢, Relational database H schema tables fields, relationships,
views, procedures, functions, queries, triggers types, Sequences materialized vies, synonyms database
links, directories, Java, XML 31 i Sred 4 B

2 Schema FTERUMAT: Data directory ¥ stored ETdl 3| #ief% Schema F! text lagnuage ¥ define
ffa 2, T8 Database & gmphicalfi‘:maﬁaaﬁa?mmm:m%,ﬁ ot FE THA ¢

% schema database &1 structure T 39 objects F1 define F 2




] I' ] I|I \\
! / 54 TEREY T gorrett |
| eyl B e ) Sy,

" Database Schema i, A #i¢ relation T (EEMBETGIE

! [
| e Conceptual schema: ¢ conccpm attribut€s
. tities fagia €1
e Logical Schema: & €N &1 T
‘cal schemd
e Physical schema: 8 1081C ect

se obj
e Schema object: 78 oracle datab.? g (predeﬁned) ey, 5 b
Tt database relationship schema § 7Ed LU EED|

g% records types Gik set types Gﬁ DBMS/R data : L)

schema F&d 3l . #1 schema &1 fomlulation ?-I 9 formlllation 3

ua
7® DBMS ZW offer/use F1 T8 Lang sfhema & represent fopa ST WA B, 3oy COnceppy,

YRomg |, 7 &ae scheme 3 conceptional 51 gFd 2 =TT O 3 |
daraai’rcreate.(ﬂﬁ) Sﬁzhmaintainﬂ"(ef"Q’Tﬁqm‘i:i'r JoR: Wﬁ%
& fqTschema #1 T WFITITETE?G[HT%' s f:

® A logical schema

& implementation -y

pase network

® A physical schema .

& Logica schema 98 & S DBMS &R offer LRI data ftucture %1 ¥ T i
computer ZRT ¥HFH & qY I _ ' _

waf% Physical schema 7% @ S, 98 3@dl € % conceptual databse I computer ¥ farg T
¥ store database ¥ ®Y § represent a1 S Fh|

% Logica schema specific problems domain %1 T& data model T8 data mana
L _ _ emt
F Wt o “ﬁ express foran ST g&Far 21 E techonolﬂgy

Logical 3R physi i
ey 1 ) ey o DBA % 1 4 . £ s
Dita % w1 T
. storage description Language. (pspy ) iy % 2, Data defination Language (DDL)
thl:'ﬂ%’r Data structure F compyfe 3 - 3%'[ ?lﬂ'éh ®1 control FE H Hfaen v @
methods F1 F T, 7% fagry 5 "m_%'Wﬁ,stbra - ‘
T foray . a8espace I allocate T, access

::ﬁﬁ cfﬁ(:lency (&) e T \’Fﬂt spac::‘;:{? Ob_]f"cts UF w | Hafyg % e %l
ysical ' :
ANSIf SChemﬂ & data managemeﬂt _g wqa % aaa ﬁ i W %I
our-schema arcp; | |
Caf e, 3
conCTTun: e ferafes extefnallmemal .SC'hema L2
Pual schema externg g *hema organiy View & R Data Managemen
wmi mas e Sion 5 g 7
( tegrathI)) Eq‘ﬁﬁ T view Z9Har %
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I e

—
Logical Schema <& FiaT & f5EY Data ! represent f&a1 S 2 fast +ft database Management
& constraints & ATERI
Logical Schema & W N WO q; T
ma i

hierarchical 3R Network & fashed T ?

#9Q store oz S 2| g% physical sche
#| a7@ Logical schema data 1 relational tables 3 columns, object oriented classes, 3w XML
& w9 # affa (Describe) 3| Tables 1 T Set gd S-St AT J Use T =0
‘Bﬁﬂﬁmﬁ architecture ¥ wifier €, S TS row fedit compuwrﬁﬂfﬁ%,'éﬂﬁmﬂtt
s 3 oW frelt = C"“‘P‘lt‘ﬂ"‘?f gt & S {\Fﬁ o W €1 wafua Language translator % B
7 Logical 3R physical schema H! process #E & 9%, computer # u& Null Database G|
3R Data &1 storeﬁﬁﬂ?ﬂﬂﬁ@ﬁ%aﬂ?WDammm%,?haﬁaﬁ

2 (fer@H structure
@TLogicﬂH%‘ﬂﬁﬁmm%l)
database % ®4Y Database

#ra1 21 Wae™ &1 Conceptual
tual database H§ g off S5 TR W

=g T T
: 7 e ®1 data @ disk driver ¥ Physically

M
tags

structure
gz fa Data &1 T& Database
computer H load HT fe@m S 2, 3@ database ! concep

operate a1 ST 2l
CONCEPTUAL SCHEMA
| = Tt

Conceptual schema 3T conceptual data model Higel Concept alr 3% GaWl B TH oo ®
sation % semantics (a1d fag ) ﬂ?ﬂﬁﬁm%.mﬂﬁmﬁﬂﬁﬁm%lﬂfﬁ@
classes).ﬁaﬁaﬁﬂﬁwmm%.m

organisation F gEEqel st Farar & S (entity
ﬁ!’lﬁ?ﬂ&’f (attributes ) , Rl ol e O e (relationalships) 1 S 2

OVERVIEW ( 21a&te )
anisation 9, Semantics

#f Conceptual Schema Org
design 1, TE abstraction ¥ aFF levels T & Tl 2\ Arqfas
¥ Ty e o g, S R S & U

external schema % set

g9 & Conceptional Schema o mwifed (consolidated) fapan S 21

3 TR external views 1 SUPERSET (31 FqE) €1 21 T Data Model frdt = & e

1 e 3 7w &, TG 799 9 Inflexible (erden & e) A T 31 o 39 R R W
Data model abstract ZfHm

aee Wt & @ Database ¥ f seaE v g =ifed Conceptual

§ W F@ 2, FAgd =i (Fundamentalﬂﬂngs)ﬁﬁﬂ%‘ﬂﬁﬁ,?ﬂﬁﬁﬁqﬁﬁﬁéﬂﬁﬁ

deal T &, 9F fa IE ¥l TE Model Object Oriented terms ! faUEA srpefa <@ #)
it 3 fem 0 w8

f&Hl entity class o IZECH o TIE (Instances) ! Sub-entity class 39
(main) entity class 1 o Instance BT (4

Sub-type entity class 1 Y% Instance super-type
TE Super-type/sub-type relationship (§sY) exclusive (i) & o wHd A @ ot FHR-FA
%! instance TN

ﬂmﬁﬁmﬁm supel‘-typeﬁT!I?i't'l'T instance Ta% TH sub-type H
#1 7t @&, Super type/sub-type relationships exhaustive (wqel) # o TFa € = 7@ TE exhaustive

organi

(ard-fomm) (Tred) TN 2 = fr &
ANSI Four-Schema architecture

& 9 | viewﬂﬁﬁmﬁi‘%l'ﬂﬂ

alieleola
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e e e
wa[ &l 2 Application & W set, types, record types, data items S data aggregates i
Schema'’s H wgd e B sub-scherna B & St STET-STET TP 1 B &1 Subschema's A o6

_gye FRYT B FHA &1 uw wror wg off ® wEHd 2 f& User o1 Programmer AT -3 Views
ﬁﬁ?-ﬁ“‘database*aﬁdmuaﬁ%@@nwﬁnmmﬁém%ﬁwaﬁ
d =1 L Th)

2@l
aar & fog, FIE S authorised (aifirgpa) @ & @ ST F change T ad

3.5 RELATIONAL MODEL CONSTRAINTS
Rclatiorla.l Model ¥ = qfe @%@ o constraints a1

—» Domain constraint

___» Tuple uniqueness constraint

Relational e i
constraints ——» Key constrain

- Entity integrity constraint

ity constraint

5 Referential integr

1. Domain cons
2. Tuple Uniqueness constraint (Y% row unique €T =1feTl)

3. Key constraint (Primary keys 1 value unique BT =EEL)

4. Entity Integrity constraint
5. Referential Integrity constraint

1. DOMAIN CONSTRAINT
o1 Values F1 set define W 1 <& T T T 9% ¢,

e 9U% UH attribute & few Domain
e & fAT Attribute (Gender) @ faT values (Male, Female, Others) # 3T Domain 2
% o enter 1 T value g Domain ¥ & il

o 7 gifyem @ € f& aribute

Example:

Akshay
Abhishek 1
Shashank \

|
i
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-
4 ENTITY INTEGRITY CONSTRAINT

o JE NI 2 &1 primary key & fREt #ft atribute Y value null (&) & g =fel
o @it primary key 3 null €4 ¥ uniqueness property T & S #

FTRE:

#2 @ 7 STUDENT Table Eecil

e T A e O A P
S001 Akshay
S002 Abhishek
S003 Shashank
Rahul

7% relation entity Integrity Constraint 1 QU & HI@ F((H primary key ® U& Null value Rl

5. REFERENTIAL INTEGRITY CONSTRAINT

e IT constraint T TH o 3ran @ 91 His foreign key fit relation ™ primary key ! reference
(3ga! i) & A
o 7% Sl & T foreign key F1 values 31 T primary key ¥ relation (table) H B =ME T
Null gt =nfgql
JeRew & forg; = < Relations (table)

"Student" 3R "Department” g M 3| ==l relation student department &1 refer L &I 21

Student (Stu_ID, Name, Dept_no) Department (Dept_no, Dept_name)
(Referencing Relation) T (Referencing Relation)
| Foriegn Key
S001 Akshay
S002 Abhishek
S003 Shashank
S004 Rahul




M

fit DEPARTMENT

L] o Do e

T A
Di2 | ASFL

i D13 | ASHS :

7T relation student referential integrity ® constraint H qU & Wl
e % Relation Department § D14 7 ¥ ¢ Primary key 7&i 8 (W@ D14 Departn,,

Relations d # # 7&1)

® 3HIY referential Integrity &1 ™ T &1 @l

3.6 RELATIONAL ALGEBRA (BASIC OPERATION: UNION INTERSECTION
DIFFERENCE AND CARTESIAN PRODUCT)

Relational algebra w# procedural language
fee foan s @1 sy relation % Instance

Relation % Instance # Tt 2

® Set different
® Cartesian product
® Rename

.. p

T O (sigma) g
and, or gy Not %} ? T qgf relatio

! n

U%méquw = & aﬁIP 98 logma]fo].m
e 3% e Telationg Operato | ulae 2 Sl connector ¥

CTUEASS, W e g ¢
e B - C 2G|
Tsubjecs -
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(RS =

put: o% 4l tple select HUT TSFHT subject ‘mechanics’ Ll
GSubjcm = “database”’ and price =

“450"

or = year = > "2010" (Asian Publisher Book)
e select UM TET subject 'database’ % ‘price’: 450 8 W fardl St 2010

PERATION (1)
A T H 2\ 9%

PROJECT o
@ (1) Pi { <9 '\ﬂﬁ"ﬂ 2| 9% T unary operation = fak & €l table
(table) % attributer (column) ! & T conditions & nE A select & SR

Relation
3 eliminate (@A)

Notation — I1A,, Ay, A, (0
=&l A A2 A, relation r & attributer (column 21) Duplicate Tows C e
2 <l 3| it relation TH set 2l
228 & fag:
(AsianPublisherBooks)

Hsubject, author
author 1 am’ & select

7€ Table ( Asian Publisher Books) § § %aa & columns 'Subject’ 3’
w7 ¢
UNION OPERATION (V)

7 @ T J relations (table)

'ﬁ'aBinaryUnionﬁ@ﬁl%ﬁT@ﬁf{Qﬂﬂ.ﬁﬁﬁ@%\%:

rUs:(t)(terorte 8)

able) 2 union operation ) Fu TH ¥ Tew =

Notation: 1V S

@ r a5 T AAT-
conditions T F il F

o r 3T s o attributes same qumber % B =gy, Has

2t =t

o Attributes 1 domain compatible 2 =ifEl

e Duplicate tuples CTOSS I M @A 7 s =l
| § e (AsianPublishchooks) U T1, or (Articles)
w&m.ﬁﬁmaﬁr{_laookfaf@%mmm
% AR g A

37T database relation (t
21 tables A columns ! & IO

fora £ A @

Output: 37 authors &
®1 W T author 1 M
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/’-"_—’——_ _—
wapping Entity (Entity =t Mapping &)
Entity Rsd arefa T ¢ forms W T/property (attributes) T ?

Mapping @1 WISHAT (Algorithm)

e TIAF entity. & [T T&F table SEA|
e Entity & attributes S¥ table % Fields (Columns) ¥ =fECl

e Primary key Ff¥=m =ifsa

Mapping Relationship
2 71 S entities & 19 % Ha" F relationship FEW 21

Mapping Process ( Mapping & WiehET)

o fHHl relationship o feTT table T | |
Tsft entities 1 primary key I table ¥ fields % ®9 § add FIFIY ST Data types % T

® 3R relationship F1 i ¢ attribute 3 4 =8 ot table & field % ®91 ¥ add ®ifeT

Q¥ entitics F1 primary key ¥ feEt T Primary key S|
wiftd) iorel

T4l Foreign key constraints %1 declare (

' 1!
s

Wi % F ;
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level entities %1 Primary keys ®! lower level entities 1 table ¥ add Ffaw
er-Level F1 tables H, lower-level entities % T attributes add FT A
level 3 lower level ZF1 tables % forg primary keys declare s

ight key constraints declare (Sifea) #ifsm)

B T oiEmE e Yy

Codd % 12 frawi 51 fawm @ wwemd
ation #1 sg=fts oftwma =amEa)
. Schema 3 subschema T Short Note fefaw)
Relation algebra 1 &7
Relation algebra & FT% gl operations discuss g
 Mode ﬁmwimmmms
in Opertor 1 e 3 T
m’ ! 7Y@ FE A FAE
w T T F T T
i mimlﬁﬂmmtﬁiﬂl

e b" STEES R

| t‘:j!'-’ Wﬁ”ﬁwﬂ

= |

L) = g -
Ly :. T Bl oy e 3
exal aq: o )
bchwim T - 4\7 ~ e
#* . 4
i h ¢ b
" .l

QQo



§ 1l =
|| 1
r.l I|

frerrer SreEE fess

(RELATIONAL DATABASE DESIGN)

—

4.1 NORMALIZATION T 3299

Normalisation %1 §%7 38%9 Duplicasy %1 9 HT 2 3R Inse'rt, Update 3i% Del.ete Eal I‘%’IH‘%”FIW &
R FW 21 € 93 tables F1 B tables ¥ qlz 3 & 3K I% relationships @ link FT 24 31 Data -
redundancy (Duplicasy) 79 it @ 9@ TF & @& T Data 31 STel-3Tel <RI w 3’!31 21 & &
g Normalisation, Data %} garet &9 9 Hfaq (organise) FE FI FiHAT 2 Norr.nallsatlon process
g & @8 B %'—Duplicate data F BM! (Same data i TF § T table H store HTeh| 3R Iy

YAR=T S 7% data dependencies (data & fsftar) =) FI3 Taed 21 (TF table T % Hafig
Data & store 7 Tifgql)

4.2 DATA REDUNDANCY AND UPDATING ANOMALIES ( ﬁl’ﬂ"’lﬁ‘m‘f)

Data Redundancy Data %7 S8U9 (Duplicasy) 21 database o Data redundancy %1 Heela & fi T
Data field Database o TF ¥ S/ 9R entered & J

70



fore seEd feama T

P
are-aTem e w1 fagmiaE = < o )

* Inserti.on An(?maly( fargTfr ): 3R R refrencing relation ® #TE tuple insert = wme 3T

refrencing attribute %1 value refence attribute ® & #, @ 4 refrencing relation o ‘insertion’

F ToTSa &l ]I
Deletion 3T Updation &t fawmfa: 3R f&wt referenced relation = attribute value 1

L ]
0 relation (table) use (31 reference) T &1 & T 4 tuple F delete T fofal <1 FEHA!
fordlt g

On Delete/Update Set Null: 37 fiF&l Refrenced (fS@ehl value use w1 W @ R
relation % gR) H 9 tuple i delete 1 update I fezr 9@ @ refrencing relation (Tﬂﬁ o

value T & W & W value F NULL & I
On Delete/Update Cascade: 37T HY tuple refrenced relation & ¥ delete 1 update Y S

2, 9l 98 refrencing relation ¥ ¥ i 39 row i delete I1 update T <l

4.3 FUNCTIONAL DEPENDENCIES AND DECOMPOSITION
# Fea ) e AR

ency (Ficas fasian) | attribute % &9 o relationship
= e fu My wden

Functional depend
@ Non-key attribute % = (table 3 3=0) & Blt .

¢ g8 primary key

3 fran ¥

Left side ("d'lﬂ? 9T 1 Determinant Fed ® Ao

XY
ght side (<& wAT) ki dependent FEd T

[ Functional dependeﬁjéff}i

A

j‘ﬁvial functional dependency ' Non-trivial functional depandédé%}

1. Trivial Functional Dependency
e A — B I8 T& Trivial Functional dependency T 3T B, A I Subset 2

e 34 @® F dependencies i trivial Zf ¥, WA >ABB

2. Non-trivial Functional Dependency
pendency 3 a7R B, A 1 Subset Tl 21

e A —> B T& Non-trivial functional de

e ¥4 A intersection B is NULL [A ik B & &9 @i d Common HRYAA>BT
Complete (T @) Non-trivial dependency R

Functional decomposition & gfE 2 fsoy fodl organisation % functions () F AR

$ (divide X f&an Sl )1

SR 3R detailed levels ® arg T ST
Decomposition % =<, TF Function F1 T detai ¥ WY GO 9K €, TS supporting

functions & set & g TS 9t relation scheme R &1 Decomposition 1 HATd tfE 31?( Q= R
Schema & 3= R F FS attributes M, FWRF

L OPPOAES S OBTEE forgd wAE
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Ramesh

A 1t Ramesh ELECTRICAL J
e 2 Shalu COMPUTER |
222 Shalu ELECTRICAL J

omposition TF T SR Lossy (FHEM <) decomposition 1

s Join Decomposition (far FFET %)

on R R, 3R R, ¥ decomposition lossless FEet ¢ 7 Ry R R, F JOIN FT

&R decompose i st & f&% designer

:"'ommbleﬁmmaﬁﬁmblesﬁm
3 a4t ar@ gcal = Lossless_Join

j parts %1 JOIN T4 W original table 1 LG

dditive Join) decomposition & gl

' non-additive decomposition ot FEd €

s join @ AW dependencies & a9 Set & wWH H define fren s #1 A= D T
hle f@H Roll No. Sname 3R Department faw g €, F <@
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.
a/@ DBMS 3197 319 attribute account_type 3 o e 1 & values SER M-
Checking 3T Saving

e Referential Integrity:
> Foreign key: If% T table R 3ik § amym ® gafum ¥, iR K, 3l K, relation &1 QA
Primary key 2, 31’?? K, table S T UH attribute it ?, 3R &0 7% =Med % table 'S’ H
y&® Row & W H R' ¥ it #1¢ Row it =fey, @ &9 K, 1 Foreign key s <d
€, ST & T 9F i) LIBRARY %1 T database & f@d table 8 'BORROWED

BY' 39 table ® T field ¥ Card. no. 3 Book No. REEERETS € 9. 3 H1 W Book
Borrow &1 2|

¥ BORROWED BY TABLE % T% ROW USER TABLE &1 feht 7 fFEl table ®
Haftrd et fS1e1 Card no. same &M IR Borrowed by table 1 Y& Row,‘Book’ table Tl
finelt 1 fFEt Row @ Wafua et s Book table ¥ T Book Nos. & 3 Borrowed
by table %T & Book No. 3= H | &M, @ &4 Card no. 3R Book No. &I Borrowed by
relation ¥ Foreign keys %% T&d 2|
» 41 89 FT §Hhd ¢ % Borrowed by table #1 ¥&I% Row, Book 3R User table &1 Tl
7 fFdt Row ¥ Hafem 2|
» 39 @& i Refrential requirements (&) &1 & Refrential Integrity e B
» Refrential Integrity constraints Y TR F F1 7w ¢, & & table ¥ FD attributes
1 foreign key &1 T define (IRoA) HT i fHE 31 table/tables ¥ primary key i
e Functional Dependencies: '
» T oifse fREt Relation #T Schema R 2, 3R o c R 3 B R @ R W T Functional
dependency a —> B H HTd 2w, fEel off table § fSEY SchemaR #, & T row
r, 3R r, % foTQ attribute o 1 value same B0 T attribute B 1 value St same EHI

B il
by ¢y d,
b, € dy
by 2 dy
by () dy
bs %) dy

mﬁi@m%fﬁA—-)CMﬁﬁ%mqﬁﬁésﬂ@.(Pﬁrs)mﬁﬁAﬁValuesame%i
¢ RowNo.13R 2 & A & WM (value) Same ¥ 3K C 1 Value ¥t Same 2

¢ Row no. 3 3T 4 §, A & Value ame £ 3R CF t Same

L Aﬁaﬂtwmwﬁsamevalueqﬁ%iﬂﬁ:A—)CEﬂL?ﬂT‘ﬁ%l
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= % — qg'-}'_ i
C—oA Eul'I_'ETﬂ"l' s 2

mzﬁ?mif:ﬁc %08 2 3fir A F7 o same

¢ Row 1 3R Pl

Same 21
E TR W ol b oK Aﬁ?;: Sa"l;eA %1 Value same T 5
: :owdaﬂts ¥ C % Value same € 9T 4
ow
Cﬁ;gﬂgéﬁABaDmﬁ%mmﬂme@WAgﬁh N
®H 3% EXs
i 2l k.
Bﬁﬁs?ﬁﬂw:{;u;ﬁﬁ:& 3R B F1 Same value QWAB.—)D N BN Y
S rf(;::# Relation R %1 Super key @l 3H&I Haad g, & Funcuo;];;r d_;[laendcnc_y K
10
>aq;§mﬁﬁéczﬂtmmﬁaﬁ%wﬁR—>K ?ﬁm .
—)rmstro : i unctiop:
fram: wifsu Relation R f&ar gz : ong
>; d % tm'ﬂﬁ}m;a} = ﬁﬁ ¥ =t ¥ functional dependencies fTeTeT 3
ncies '
H;p;?n; Sit f3T 74 relation R 31K Functional dependencies F ¥ faadt 21 :
¢ Reflexivity rule: 3FR =T attributes & set § Bca d a— B A BNt 2

¢ Augmentation rule: 3R « — B fF attributes ¥ set % fere @my &t ® at yo
YB Wt & 'hh

=,

ay - & 4t @ g

»> Functional dependencies T closure (q ¥2): 7 W fp it
R ¥ fIT Functional depenedencies 1 set F faay wmay 3 @ $R faw

3R ¢ functional dependencies fTer Tag ¥ ¥ W9 ¥ functional depe
T8 functional dependencies F F T Set (e

relation schem
R s g o
ndencies iR %

) Fi functiona] dependencies T (o
wmwmiaﬂrsﬂpﬂdenoteﬁmméu
> 7 T ¢ SchemaR # g (4.B,C,G,H,1) 3R functiona] dependencies 1 setF
¢ vy & T functional dependencies wiffqey #.
¢ AoB 1
¢ A 2
¢ CGoH 3
¢ CGo] 4
*Boy 5
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-

¢ 3@ R KT U frmi
AR 3 fe | et 3R functional dependencies fre Tadt & ot T
31'1-{ 5 4T o 3
: éG L :;'ir;lwlty r‘ule MHT HH 7€ functional dependencies A — H & T
v functional dependencies 3 3 4 T UNION rule @Rt frae wha €1
T: ¥ 2 3R 3 W Pscudo transitivity @Rt e TH ¥
> fadl Database T 3TTR design ©YF = ; .. :
: T @ Ia Prafafaa wHE @ e §)
» g 1 EdHT (Repetition)
> fodt st =1 &1 w99 § ormme g
» Data &I Integrity §T¢ T@Y § ™ BF1
gt database 1 theory F normal forms T€ HAEE (criteria) ¥&HA F@ € S TE Faq t
F12 table FSETTAT (errors) & Wi fram wageiar & = ﬁ{Q'&I
o fi@e @RI Normal form table ¥ applicable B Ia1 # %9 a8 table fagnfaal = argnfaa
(Inconsistencies) & gfa "ageiiar @ 9gg wnf
o 5T table 1 "Highest normal form" (HNF) €1 $—TReTS1 3 6 F table TN 1
HNF 3R 39 9 & |t Nommfomsﬁmﬁ{(lm%.aﬂimﬁﬁ,ﬁ
table 3799 HNF ¥ higher normal forms &1 S/t &I 0 & H
e Normal forms 1 |HMA 3IHH (order) IE 2 3R f% First Normal form (1 NF), Second Normal
Form (2NF), Third Normal Form (3 NF), Fourth Normal Form (4 NF), Fift Normal Form (5 NB)!
mwﬁqwawﬁﬁﬁ*sNFWdimussﬁﬁaﬂtmﬂ:m@aﬂtNomal

form [BCNF] & aR # wei|

First Normal Form:
o ‘Date’ I 1 NE &1 9fsmsr & 3TER, S8 Table 1 NE § ¢ o 9% f&dt Relation ¥
[somorphic" (FHEY Jl Same structure) 3| woem F 9 AN G o v gl 2
| Row 1 F ot A H4 F T T

2. sﬁrmcmumnmeﬁartiﬂﬂlim#ﬁs’mu

3, %§ 4 Duplicate Row & Bl
4, w2l # Row 3R Column fired & 98l ad & Value 2t =fsw (S Domain ® 3T

) 3R Fo T

5. @ column regular B TET [FaT A rows & =X HiE g4 ¢ Components & T
aifew, 38 fF Row ID's, object Ids, & hidden timestamps]

S Table (3T view) Mﬁmﬂmﬂﬂﬁmﬁmﬁz

» 9% table 599 F1% unique key T 21| 39 T F tables ¥ duplicate rows a1 9 & AW

Rwﬁﬁvﬁﬁ@3ﬁ.mﬂﬂwﬂﬁﬂ?&ﬂl
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Particular Order) ® & 3, o
2 f& ResultﬁFFlﬁ HH ( 4 s,
71’@Hﬁ@#ﬁmlﬁﬁ'ﬂ"rTmemlarionﬁrows@{ﬂ‘lﬁﬁ%'ﬂm mﬁqﬁmﬁ]

: H

> Qe able forad @0 & %1 T Null attribute &1 qg;:ﬁ; : %Tﬁﬂm 3 ﬁ

Y% Field #1 319 Column %! Domain & 'FE:"HW L 1;3 4

o W@ 9 & & Condition 4 ¥ TP qaﬁa) %%qmw' Codds Ny

Y9 (Explicit Provisionals 1

> jj;m&m% \faluesﬁrm'é? FW relation 1 deﬁném ST %é ;‘6' DBM‘S

% fe®™ ¥ atomic &t FEY Codd HI YRETM o AR atomic value 5& & S 3 o

B gHSl A & @iel (A1 AST) wa%nnaaaﬁﬁﬁmﬁewmwmg?qﬁgﬁ

W%mﬁw@mmﬁmtawm@ﬁﬁﬁ@me DBMS Faq%
HdeTa € 98 SEt Field % g Part W 97X 7))

» WM WfifT &t SIE Designer Customers 3 M 3R Telephone 7. record T =ea ¥
€ TF Customer table ST S 08 R@dt 2—

Customer:

>a'b'viewﬁ7ﬁ‘i‘1?ﬂ?{ﬁ'3ﬁ

555-861-2025
555-403-1659
L 789 Abhas Bajpai 555-808-9633

> 9T designer F1 77 Tt HEHH Bl ¥ FD customers F TH F oy telephone p,

record F 9 Hhdt B T SHF TR TE F 1w ST TIHT 48 @ 5 "Telephon,
No." field T% & S9MT value & T

r---—.
'
Ch
(@)

S
g
)
%.
B

urname | Telephone Number
Bajpai 555-861-2025 E |
[ 456 / Vikas Bajpai & 659]
555-776-4100
L T | Bajpai 555-808-9633
T€ WA gU fR Telephone number column Ft Domain ¥ (3 =5 String &1 Doma

HBT?:W%NF(WRW%
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3 First

. Name | Surmame | rer No. 1 Tel. No. 2 Tel No.3 |

' Akash =T

1 Bajpai 555-861-2025

i 456 Vik :

} i Bajpai 555-403-1659 | 555-776-4100 | 555-403-1659
789 i

| b Bajpai | 555-808-9633 |

gE representation FifHE Nuyj Column F7 Use a1 2, 98 INF & foiw Date 1 qftsmen =1
Con.ﬁrmqﬁ FN FTANE View 5 39 @@ 9 fo=n T ? % Null Columns 9t allowed 8 T
Design INF & 68/ § T 1 Tel. No. 1, Tel. No. 2 ) Tel. No. 3 7% % Domaind 2, 3K
FTH] Aad TH & 2 Telephone No. %1 3 heading ® &z | Jogical problem & Tt T S8-
» Table § Query 991 ¥ fegag | 39 W@ & Gl & I 3 fF “Telephone No. 1 f&®
customer %1 7" a1 Customers F1 &1 1 el ¥ telephone no. use FI &2 FH-F47
Hqfewa & S 2
» Customer @ telephone no. &1 T& unique (3AEAF) link 787 s9a11 Customer 789 ! TTerd
# F1 Tel. No. 2 it fean 1 et & St Tel No. 1 & =0t &l
» f&4t 4t Customer & Fae Telephone No. 8 enter 3T =1 T &1 37 &4t customer
'3.'? 91§ 4 telephone no. & @ ¥9 fa% 3 &1 record W 3R wF F faA record fFu Vg
Ll 'Sﬂ? Haeid € fF Database 1 Design Business #1 process Hi & restrict (fH@)
%l 1@l Tl

» Repeating groups within column ( Column ®! 7= # & ¥ 4T values ): @
designer 8 TFA 2 fF Telephone 7. 1 T&at 1 TE TF & column F 7, 3R 34
column %1 Domain F! & change (¥3&) T ], ITSH! String length HT 3= Mobile No.

| Swname |  Telephone Numbers
Bajpai 555-861-2025
Bajpai 555-03-1659,
555-776-4100
789 Abhas Bajpai 555-808-9633

TE Design Date 1 TRW & fe@@ @ @ INF % @19 4 @@ ¢ W Codd #1 dfeam
¥ 81| 9™ 7g7 ¥ Design & T3 2! Telephone No. ¥i# w1l & femma @ Iemm gam
2| ¥4t 319 I8 Telephone numbers F AN H =l T 2 @ Telephone numbers #1 list &
R Y 7 @ £ T TS R T @ 2 T RE & T F "Customers F FH J Pairs
i, . ﬁﬂmTelephoneNo.shareﬂ?(@??"WWﬁm%I&a@maﬁqi‘f
* mTelephmem.a?m-mTebphoneNo.iﬁUstﬁﬁmﬁﬂ'-'ﬂ‘{(lﬁ:‘{‘l-'lﬂ?l
¥4 TE % Design & T4 RDBMS ¥ Telephone numbers T #9T'1 constraints T 4

aftes w0 M 2
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i = e W&aﬁg Designt“ﬁmmﬁlwp
Eﬁr | > ¥l Design St 1 NF & ¥ complmy : . wF Customer Name table R T Custome;
-' % 2 3% g8l 3 Tables F1 THHA
| :

"" telephone number table

Customer Name:

| Customerip |  First Name -Suw 00

I 123 Akash Ba{Pﬂf

L 456 b Vikas Bajpaf

L 789 Abhas Bajpai

L I‘eﬁ'gh&nel\fm&r

555-861-2025
555-403-1659
555-776-4100

555-808-9633

¥9 WE % Design ¥ Telephone Nos. 3 repeated groups & 31 ®, 3R W&F Customer
R telephone no. FT 3197 record ¥ & 31 W 2

Tel 77 A 7 9T 9. ¢ R 48 Design second and third normal form (2 NF and 3 NF)
F1 W& F H g w

Second Normal Form:

® 2 NF#! 7 9 & EF Codd 3 1971 4 Design a1 o FTX 1 NF table 2 NF &0t ae oy
FT99 SR, 390 B Candidate Key K3 g8 ¢ ok %% attribute A ¥ S Candidate key 1
few 78 2, oik A wit Candidate Key K R f1sR %31 11 % sw& freft fe w
R IS Non-prime attributes Functionally Y&is T Candidate key W fasit #49 ) Non-
prime attributes 9% €1 & & fapet Candidate key % farfa T oy
* 9N 3, 5 st frdt INF table § &TE composite candidate key (& cand

¥ Sy attributes gf) = B T FE table 3797 a7y # INF Y B 2
o 9 table fgu g employee’

idate key fs ©
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/

["-""'/Tfmplayee :
e . P Skill Current Work Location J
Typing
- yping 114 Main Street J
e as Shorthand 114 Main Street J
Akash ittli ‘
I s Whittling 114 Main Street J
rajes Light Cleaning 73 Industrial Way
Sanjay
Alchemy 73 Industrial Way
Sanjay '
Flying 73 Industrial Way
Santosh Light Cleaning 73 Industrial Way 4\

g=1 831 attribute, current work location candidate key [employee, skill] % ohad Uk part
employee T ﬁﬁ_{ Y Tl THAU 8 table 2NF H @ 21 T8 ©AM &fsm sl current work
location field ¥ fF¥ @& Redundancy (values § Duplicate) &1 3. 7l d 9 T =S ELH
™ f?* Aakash 114, main street & ST STl 81 & R I @ T 2 f& Sanjay 73 Industrial
way § T HIA 21 TE Duplicasy table 1 Update Fd ¥4 S Y =Ue H e gehal
%. &, 98 8 Fhdl 2 f& Aakash &1 location &l S&eh ‘typing’ # ‘Shorthand’ & records
# @ update T TN ST W 3IHF whittling record ® location update = &1 TIC, W IR T
yvq g1 Sg f& ‘Aakash &1 Current work Location ST 27 @ data foRienT® Sre I =l
e 39 Design % ®9 H 2 NF 36 ¥ %! < tables T Employee table TS @1 candidate key
employee B, 3R @'ﬂ table 'employee skill' fs=a1 candidate key [Employee, skill] =T,

§ afe <l

Employees: Employees’ Skills:

h’ Employee ;C_ztﬁgnt Work Location _ii‘mpl_byée ' \ Skill j
Akash 114 Main Street Akash \ Typing j
Brajesh 73 Industrial Way —Akash \ Shorthand J
Sanjay 73 Industrial Way Akash \ Whittling J
Santosh 73 Industrial Way Brajesh \ Light Cleaning J

Sanjay \ Alchemy J

Sanjay \ Flying J

e . Santosh \ Light Cleaning J
3 e fognaat | geed & =

T8 § S ¥ Table 379 update
o5 ot @ free B $ 3 ST § TF table X

o wed 7@ & fF @l 2NF table updat
% 7 Update 76 oot (- Data) ¥ 2 HHA €

AW A AW
- i S
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/”l,__

o 2NF 3R 3NF =¥ F1 oiet 7% # 5. sy
%(Wﬁmﬁﬁpan?ﬂ)a}% 3

attribute 3R

oo seEm fesmza 83

on-key attributes T (whole key) 9 A+ =t

_ gfife=m @t & % wb § 2 3R
e table 2nF ¥ ST non-key
T TR A key W A Fielk FW F @ able INFF

. m{ma;mwﬁﬂgtableﬁﬁﬁﬁ%.

Tournament Winners:

Efﬂoumament Year Winner Winner Date of Birth \

l{gckey 1998 India 14 March 1977 \
; Cricket 1998  West Indies 21 July 1975 \
| Football 1999 USA 28 September 1968 \
r Hockey 1999 West Indies 21 July 1975 1

Cricket 1999 India 14 March 1977 \

7€ table 2 NF ¥ 8 W 3 NF® 78t 31 3 NF#1 vd 70 = €t #iifeF Non-prime attribute
winner date or birth candidate key (tournament/year) T directly A+ &l ¥ % 9% candidate
key T non-prime attribute winner & SRu f1i T &1 T=arE 4 ¢ fF Fif® 'winner date
of bi1.1:h' Functionally winner R f93X &% § 9% table i logical arETfadl i =ue ® T Hehdl
2 ‘?ﬁﬁi $HH TS B AfH F1 STeM-37e Records § 27627 date of birth 81 Fehal 71 |l
qeii 1 fo 3NE 1 91 1 ar fo w3 F1n 59 table 1 3 tables @ sl #-

Tournament Winners: Player Dates of Birth:
| Tournament Year |  Winner : L Pf&y'er \ Date of Birth \
Hockey 1998 India India 14 March 1977 \
Cricket 1998 Pak Pak 21 July 1975 \
Football 1999 USA USA | 28 September 1968 |
Hockey 1999 USA \ \
Cricket 1999 India \ \
.Codd Normal Form [BCNF]

(version) B FE table BCNF H 2 fad

e 7 third Normal form [3NF] 1 &g afea W&
T, X T super key F TaeE XA @

- ¥R, 3G Y& non-trivial (dependencies) X —> Y

~ candidate key 2 g1 WS IHHI super set 2l ;

o WF ¥ 3@ W K 7T table ‘Tournament Winners’ 3R ‘player date of birth” &1 set 3NF q

% sk g & BONFH s € | .

o i goiy case @ BN I 1 3 NF table, BCNF &Ll 1 0 Tél Sl Th 3NF table
B ueriapping candidate key 7l El, T guranteed TH BCNF table 2l 21

" T 3NF table F I St BCNF T, &

&

i
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Decomposition:

e seey fesa 854

,.-r?',--‘—--_-___-___
78l Rate type t 5 —
e booﬁ; ?:Il:: tﬁm candidate key ® [Rate type] 3% [Court, Member flag]; 3R
_ e % f&T candidate key — [Rat T : d
tiiie] T tables BCNF# 3 y [Rate type, start time] R [Rate type, en

4= a1 T8 Table 3fEgu—
Lending:
-
b h- -ci
ranch-name branch-city assets customer-name loan-number amount \
Sadar Agra 200000 Ram L-12 12000 J
| Sanjay-place Agra 100000 Ram L-13 13000 J

ZE table loan 1 =1 store Ft 2 %9 table ¥ fr=fafEa problem T

¢ Fif% TH branch T 9Ed ¥R loan B ¥ 3R Y&F loan Sl TH branch ¥ ferm = e
39% fow ©F row BNTI 39 row o branch-name, branch-city 3R assets & column
value T St BT, 3T € data repetition &I

¢ f&H TF branch & feu branch_city 37 assets %1 update T 2l dl &9 table 1 UAH
row i update FIAT TS T WHAEAT 98T costly B

¢ 3R 7R T fFE TF row #1 fa update % B & €, branch city 7 assets o feIQ
TF Y S value B THdT § S Data T I (Integrity) Seeisd ¢l

¢ 3 TRl branch ¥ &1 loan €l €, d 39 table ¥ &1E entry &1 &l 2t AR bank 1

branches F1 J{ =1 database H W< &l Gl

o 7 Gt fdFd 39 table F1 decompose FT (STE-STEAT table § die FT) JT B Whell €1 ST
RFIE relation € @ R, Ry, Ry ... R, R & decomposition %l set &M TR R = R,UR,UR3U
...mn.ﬁwmﬁmﬁsﬂsetﬂﬁm“ﬂpair(?ﬁ@) R, 3R R, ¥ &7 ¥ F

TF common attribute g e o 3% Join operation ¥ & ST S ek |

® T 39 table & Gsft decomposition error-free T& 2
TarE & fon SR W ST lending table ¥ H T table 1 W SF—

Branch-customer-schema = (branch-name, branch-city, assets, customer name)
‘Customer-loan-schema = (customer-name, loan-number, amount)

S & tables T A 39 W@ B

 Branch-Customer:
branch-name branch-city assets customer-name
| Sadar Agra 200000 Ram
R
Sanjay..p]ace Agra 100000 am

ARPRAA ) -
@;_;;g_:’__h_n__?___ AS52

Ao}
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Customer-Loan:

' L GlA amo‘unﬁ
4 ] 5 . . P |
R KT  Y ee - e 12000 \

|
13000

I |

N

gﬂﬁtablcsﬁjoinaﬁﬁﬁgﬁ%
Loan No. L-12 #} branch a1 & o fag X

9 Loan No. L-

aTel table fiert

Branch-customer » Customer-loan =

L-12 12000 |
T
| Sadar | Ag | 200000 Ram |
12
l Sanjay-place ] Agra 100000 Ram L =
LSanjaV-place I Agra 100000 Ram L-13 |

9 Join % 38R I loan 1 Branches ¥ fomw 7w #) 7 T 1w (Information log
3R

wrong information T T ITET 2| o gafeu ga7 fh decomposiﬁonmﬁ e | tableg
H S common column (attribute) I&@FT 47 9 ﬂ‘F"r T g9 ol Y )

® Loss-less Join Decomposition: (39 @& decomposed T T Join FH T FTE loss 7 )

U% decomposition (R1, R2 ... Rn) %%t relation schema R 1 Lossless Join Decompositioy
M TR Schema R & T+t 3faq relations r & feyu:

r=1Ilg (r) ™ HRI (r)ea...ma HR"(r)
1 S W= 7 Decomposition % 1€ Tt decom
a3 S table fireit S Wt data 2FT =T S ge
® ST S9 Lossy-Join decomposition Fg|

posed (JCTT-3TET) tables F1 Join w1 &
composition ¥ W&& H1 original table ¥

functional dependencies T TF Set F 2, S et o
RAS ) Q1 A T4 Functional dependencies %7 set 5y Subschema R; W & 7t &
' 98 ¥4 Functional g \
attributes WA §) 7 spr R #1 decposition Ri.R,..R,, &0 T Bl H1 H&fq Functiond
depenedencies i 37 R o] it @ =g il [F1,F2 ... Fn, ‘
= (R
W T # decomposition dependency Preserving =y Eq
SR forw,

S property 81 T =i C R
relation W S Schema R W A %,

1V F2 it Fn}+'

A T Schema R < (o B
OPPO A52 - ©BT { P C’ D}m T § fr T & & Functional dependency 38 T

—
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/’/’l_
aﬂlﬁ?ﬁg"
F={A=B, A -»BC,C - D).

s/ R &I 3l tables ¥ decom
pos
gr S Functional dependencies F":I\Fgfﬁﬁm T ? R, =[A, B, R, =B, C, D], @ R,
gt Functional dependencies =Tt El'&'_g’rrﬁ F, = {A > B) [=: F, ® F& A
Functional dependencics =T g Fﬂll_‘gq 5 fak R, & attributes &1 @, R R, W S
st Functional Dependencies faei ;_;_éC —> D)/ ¥ 3R ®W F,U E, %@ ¢ @ o
Dependencies A — BC F&t B, « {A— B,C — D)} fs®d F=I T& Functional
& wifs 3 At F ; 2 I8 TS Dependency preservation decomposition Tl
unctional dependencies &1 Hf? fhienl
Decompose FW ¥ f% R, = (A, B, C) 3tk Sl | TR ¥H R & 3§ TE®
F,=(C—>D}@F 1=1A, B,C} iR, = (C,D) ¥F, = (A > B, A > BC} 3K
6 lupzm{A%B,A—)BC,C%D]_
7& decomposition dependencies preserving 1
Functional Dependencies % SREIST ¥ Normalisation
e Lossless-Join Decomposition FD ! S| &ieh:
qAT : :
z et %quQﬁT%elilOI;q‘:;hema ® @R F, R W @ ®X o Functional dependencies
4 T, 1 R,, R% R decomposition 2 7% decomposition lossless join
ecomposition , 3R = <t &2 functional dependencies ® q HE T FF H i B—
¢ R, "R, &> R
¢ RR "Ry, & Ry
» FATETUT; FH TEEE T MY lending schema (table) H
Len}tlin-g Schema = (branch-name, branch-city, assets, customer name, loan number, amount)
s S FD @ eidt ¢ 9% ©:
branch-name — assets branch-city
Joan-number —> amount branch-name
A T | Schema decomposeﬁ'(el Ei#

name, branch-city, assets)
name, customer-name, loan-number, amount)

ZE TH losssless Join decomposition g Hfh
Branch-schema  Loan-info-schema — branch-name
3l AR 9 & FD branch-name =

S W augmentation ru]e‘c‘fTPI\EFleT wIe FDb
city & SO i, 3 branch-name = Branch-schema.

Branch-schema = (branch-
Loan-info-schema = (branch-

assets branch-city

ranch-name —> branch-name assets branch-

®  Third normal form, FD %1 e T
al dependencies 1 minimal set 8 @8 FrfafEd

" > o 1 relation R & f@ T F Function

~ OPPO A52

5
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P s I——

| grEsTa ¥ relations %1 TH @reft set |

: B i ] : S R .
e ﬂ([xlﬂ) a3 faet relation & a, p &I 2, 19 TF 3

A

« U relation add U R =
| 3 Candidates key)
3. T @E & G relation add FE F AR TH aﬂt R, = (Rﬁq:«'f%‘:ﬂ a
¥ F1 Add 3 g2, 3R ferdt a1t relation d candidate key
» Boyce_Codd Normal Form [BCNF], FD =T TEIHTA Hlh

i et 2 : \
. W1 R &1 relalmn%ﬁﬁBCNFﬁ?ﬁ : i N
5. 3R 7 o —> B FDE S relation W A e 7, TG o0 —> Ry €L o

o R, I super key &t 2)
3. Relation R; %I & relations ¥ Sg& JfSTC T
4. 37 R G relation 39 W FD's (S 39 W A B ) o WA Step

No. 1 I 999 SEU|
» IETEIT:

# T lending Schema = (branch_name, branch_city, assets, customer_Name, loan_number,

amount) 3R Schema W St FD (S e A 2
1. branch-name — assets branch-city
2. loan-number — amount branch-name

¢ %9 98 3@ W ¥ % lending schema BCNF # &l &, 3R T e ft <@ T ¥ 5 A
Functional dependencies branch_name —> asset branch_city H. branch_name lending A
Schema F1 & super key &l ?1 37: relation BCNF & =& 81 df FS AT rleation ®: -

9 fiu T Set 2 \
1. Branch-schema = (branch-name, branch-city, assets)

branch-name — assets branch-city
2. Loan-info-schema = (branch-name, customer-name, loan-number, amount)

loan-number — amount branch-name \

¢ TMETT relations & U Set H B9 I® °@ THY g f® Loan-info-schema BCNF ¥ &
2 Ff% Loan Number super key T&l 1 THAT T9 3§ < decompose FiT it |

relation & set a7 3 B

Branch-schema=(branch—name, branch-city, assets)
branch-name — assets branch-city

Loan-schema = (branch-name, loan-number, amount)
loan-number — amount branch-name
Borrowcr-schema=(customer—name, loan-number)

2 ‘ Z?:r?ﬁ?} relation BCNF % ¥ sr; 3% 9] decompose FH 1 sExg T& T
CNF & 9% & fi5 dependency Preservation %1 yraf =5 U B {
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—

> g‘:waqﬁﬁng?}f‘l; table it B(;NFqﬁ 2, 39 3R decompose & o1 1 whar, foad =@
o T FwH 3R, dependencies F! fa1 9=l preserve T@ Teh 9@ &1
9l Original table § |

> 3TE 'c}F f&1C, Functional dependencies & T# set (AB — C,C — B) &1 BCNF
Schema H aftsifom =& faran w1 geman)

> 9gst a1 A9 Forms [INF, 2NF, 3NF] % faufid BCNF &%+t 7& &7 W 21
> = <t T table ST BCNFH =& €, 31 3fu, fsw# FD {AB — C,C —> B} % Pattern

7 # ;
Nearest Shop:
_ Pemon Shop Type Nearest Shop |
Davidson Optician Eagle Eye
Davidson Hairdresser Snippets
Wright Bookshop Merlin Books J
Fuller Bakery Doughy’s
’ Fuller Hairdresser Sweeney Todd’s
’ Fuller Optician Eagle Eye

e Person/shoptypeﬁ?rlé?mtableﬁm%ﬁwmﬁﬁ?@ shop 39 =fs <6
R & a8 T9EF £ g9 oo Geferad % fofw 7€ WH o) § TR TH shop TF type F €

379 39 table 1 candidate key Eui|
¢ {Person, Shop Type}

¢ {Person, Nearest Shop}

579 FIF table 3 @ attributes candidate key ¥ afed ¥ table 3NF # 21 T table
BCNF =&t © =ifeh shop type attribute functionally ‘nearest shop’ attribute ¥ fasft
St fF T super key &l 21 3@ 39 AN 2 relation § decompose f&an Sme:

Shop Near Person:

Davidson Eagle Eye
Davidson Snippets

Wright Merlin Books
Fuller Doughy’s

Fuller Sweeney Todd’s
Fuller Eagle Eye

Shop:

Shap Shop Type
Eagle Eye Optician
Snippets Hairdresser
Merlin Books Bookshop
Doughy’s Bakery
Sweeney Todd’s Hairdresser
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foTme seEw feama o1

.;:12;':% (lti::‘le)%ﬁ ;:g:::; na;lﬁ mlﬁ;{; };Taﬁ;a:; ¥R Dependent_name & ¥ repeat
| > Hi¥FH 78 ¥ fF employee Schema BCNF ¥ ¥ #Hife 38 W 1§ FD o] & i
| » Trivial MVD: $'R MVD X-Y G+l relation ¥ W< & WG {5t Schema ¥ X 3 Y
| wifee ® @ T trivial MVD Feerrt 21
| ¢ X Y trivial 't 5@ st YS X orX U Y =R
} >Wﬁérﬂlaﬁonrﬁ'@‘MVDHﬁHﬁEWﬁWﬁW%,?ﬁ@rﬂl?lliOﬂ r S
( MVD =t T-l'g[‘? (Satisfy) =dm TAE r o T 3R tuples Gﬂgﬁ q e
¢ MVD &I ‘tuple generating dependency’ i =&l Sl 2l
¢ TR TUH! GO FD & WY &t M0: af $© tuples delete T TS a1 I8 & &
/ FD &l Hq= & T

> MVD &I 3 alehi ¥ s fifan s " 2:
/ ¢ Relation 9! test 7 o fou £ 3§ frel & g FD 3R MVD f&T legal (=) T &

| ¢ T relation § set W constraints ! specify (ITer@) FHE

> T D T% FD 3R MVDs &1 set @ dl D*; D &1 Closure 95t FD 3R MVD &1 set &
Sl D 8/ Logically &7 7E 21
) > D* &I A= fRu Tu fem @ fremen 1 w2

1. Reflexivity: TR YT XWX > Y

Augmentation: 3TRX — Y WAWX > Y
Transitivity: TRX - Y ¥RY > ZAX > Z
Complementation: 3R X —» Y @ X - R-XY
MYV augmentation: X — Y IRW SR, VS W, AWX - VY
MYV transitivity: 3R X — Y 3IRY - ZAX - Z-Y

Replication: XX - Y@ X - Y
Coalescence: ITRX — Y AZCY, WESRWNY=0W >ZAX >Z

»

Note: T&e @ F@™ Armstrong % axioms g

4th Normal Form (4 NF):
L Eﬁ relation schema R, 4NF ¥ % (Da? ey ‘I?f), 37 Y&% non-trivial MVD X —» Y D* o

21, 3k X, R & T super key &I

® 4NF vs BCNF
» 4NFBCNF{ safer 37 ¢ Fifh T8 F(FDs) %1 S7e D (ED + MVD) F1 A HTl 8|

» YeIF ANF Schema BCNF #ff |
¢ Replicationrule ™ X - Y, X y #1 & Implies T (replication 1 Haeid 2 faega

39 & ©F gfa a0 SAUCopy FX T



92 ST A FOCd
» @7 R, BCNF# 78l €, @ T Non-trivial FD X — Y HiS[g & Sfel X Super key T 3

78f W R4NFH i Tl & Fehall | |
3ITE & feu, Employee (Employee-name, Project-name, Dependant-name) 4NF i

SE MG E TS :
» Employee-name — Project-name 93q Employee name F15 key &l ?1

> =9 ANFH @ % feig Emp-proj (E-n, P-n) 3R Emp-dep (E-n, D-n) T Decompose A T[E'—.Tm
e 3T F foAU Borrow (Loan#, C-name, Street, C-city) BCNF ¥ & 9 4NF | =|%"T T, ity
C-name —> Loan# T Non-trivial MVD 2 9@ C-name Schema ¥ %15 key T 2
39 R, =(C-name, Loan#) 3R R,=(C-name, Street, C-city) H decompose HE 9 TE 4NF 3

1 S
e 4NF & WHR:

> Tuples 1 T&T ! H4 I 31 2

» Insert/Delete/Update o forgfiteal i 5T &3 21 21

e FD 3R MVD %! gol & W
> ¥R BHR 9 (al,bl,cl.dl)er 3R (al,b2,c2,d2)er & di:

¢ A > B T Hdeld bl=b2
¢ A —> B " (al,bl,c2,d2)er 3R (al,b2,cl,dl)er

Join &1 =t frefar 38T Fifth Normal Form
e 3t 9% S Normal Forms discuss T % 374 3R Relation Rﬁ{"l T Normal Form &% 3%

Tl o1 @ g9 59 2 relation § GG TS (decompose FT&h) IH Normal Form & HTEYT =777
TG I® AAT AWelt § Fft Ff, fFE relation 1 duplicate information a1 update F73

® FE Relation R Join de
: pendency *(R, R 3 %
%Join%mﬁ : 3 2"°"R“)WH§QW%WRR(R R)
J £ p: 5o, - s
4 E"’EI‘ﬁtlal:ionSNF("!TIT i’::-n m.m ﬁﬁ s b R.R% attributes &1 subseié?
e x Ject-Join normg] form, PINF) % 2 R Form 3 Tt J: b
P82 Ry) & g R=R, UR, B i o Join dependencic



..a--"’"-',_-_—_-_—_
——
Department Subject Student

Comp. Sc. CP1000 Sanjay

Mathematics MA 1000 Sanjay

Comp. Sc. CP2000 Arun Kumar
Comp. Sc. CP3000 Reena Rani

Physics PH1000 Vijay

Chemistry CH2000 Ajay

3 CP3000) Offer

subjects (CP1000, CP2000
fordt ot student 5 TN subject &l o ¥, 3R

e W& relation & & T computer science T
21 zafere, dFi field Information =

F & S STem-STerT students I T Y 2l
¢ Subject Ta & fore weft feorenfefi A At Al
T & fon s

=9 Relation ® MVDs &l ®, #ifs attribute student 3 subset independent & 2,8 T S E
gafug € ok faemt SEd FEA 981 @ o) gEfay relation 1 = relation ™ decompose
Fei fepar S Hehdl, 3 & (dept, subject) 3l (Dept_student)ﬁ:'l‘i f&&t Information Loss &\
=reifE, 59 relation 1 & A relation ® afe Tehd d

> (dept, subject), and

» (dept, student)

» (subject, student)
378 St Decomposition g3 2 Lossless (fAT Information Joss) o BTN
s 9@ &8 Loan_infor_Schema %1 figu A fafse 7@ fE g F R QT Join

dependency ¥ T T ot ®

*((Ioan-number,branch—name), (loan—number,customer—name), (loan-number,amoum))

4 7% SNF ¥ T ¢, wiifF 3 relation Schema super key ) & < A ' relation
# relation @ decompose FTT w2 Sl F Join dependency ® @ TN 2

> (loan—number,branch—name),
> (]oan—number,customer—name), and

> (loan-nqmber,amount).

onstraintséﬁ g | FarEdl
& ar § JaRdl
qfenfird F

1. Integrity C
2. Referential Integrity
3. Functional dependencies el
4. Normal Form ¥ & €2

D

L —————————————
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5

MYSQL/SQL

51 DATA DEFINITION LANGUAGE
DDL 71 Data definition Language § SQL #} commands it &, f% database schema %1 define %%

, % fou TWmE fFa1 a1 81 98 Fae database schema % ool (description) % WY deal T R
#I database objects & structures 1 create a1 modify w0 % fou s@m@ & s 2

’ DDL Commands & SaT&Y0T

® DELETE - Database %1 T table ¥ records FI delete FH & HM [ 2

e CREATE — ¥ database 31 3% objects (S table, index, functions, views, store

procedure 3R triggers) I create HA o oIy T T s 2

DROP — Database ¥ object FI delete %% & fau fman s 21

ALTER - database % structure ! alter (S%@d) % & forg Use fman wman 21
TRUNCATE — T table § ®4i records %! 82 o M 31 €, WY & records & faQ

allocate f&@ T 7T space 9} remove B S %l
COMMENT - data dictionary H command add @ & fou = faan s 21

RENAME - database & &l object &1 91 s&eH o faw Use faanm e 21

5.2 DATA MANIPULATION LANGUAGE
SQL ! 98 command St database # data 1 manipulate FT o FHTH AT %, 9% Data manipulation
Language 71 DML ¥ @afvrd it 8, 399 e SQL statements YA 2 21

DML & 3STE0T:
® INSERT - table ® Data %1 Insert &% o ™ Al 2l

UPDATE — Tt table § HISE data #1 update FH % HH A 21

95



ﬁmﬁﬂwm

5.3 DATA CONTROL LANGUAGE (DCL)

39 #1 GRANT 3R REVOKE ¥fHd 2ift 2 St data ¥ access I control FTH
arqEfa) &1 4t control F 2

DCL ¥ commands K
§ &9 a7t 2, 3 Rights (Afer) #HR permission (

DCL Commands & 3&T&{0T:
e GRANT — database &I access F o AT user w1 privilege (fo¥9 fy=R) WA A =

foru)
e REVOKE — Grand Command BRI f&u 7t fariifasr amv@ &4 & fe

5.4 SQL
SQL =T 9U 9™ structure Query Language 21 I8 3% standard database Language g, = relatit.mul
database 9 My SQL, Oracles, SQL server, Posture TAIfe § Data %1 create maintain JR retrieve
F o FHM A 21 T8 Relational Database system & fau U standard Language 2

MySQL, MS-Access, Oracle, mybar, Informix, Postgres 317 SQL S RDBMS 28 319 standard

R

SQL &t Applications
SQL TF wgd 11 SEIHITT i SH el Query Language 81 36k FI-F1 ITAM ¥ 50 T

9 few w2
User &1 relational database Management system (RDBMS) %1 Data access &% 3TH(

W w2
® User %I Data &1 aid (Data &1 Describe) % &1 ST YSH HLT 2
® User database ¥ data &I define a1 manipulate (S<AT) $T Hhar 2|
® ITUF Y IR Languages &1 t 3&|a ooy S Gehdl %‘ SQL modules, Libraries 317 per-
compilers & gRT
® User %1 database table F! 919 (create) o1 €M (Drop) =1 gfaen w=em et 2
® Datab ' i XCC
ata ;Te H stored procedure 3R functions %1 create Fd al view (@) =1 Al 7oA
® User F tables, procedures 33k views W Permission T H AT Wom g 2

SQL & wrRR
High Speed

SQLﬁQueﬁesﬁagaag}mﬁ
(FRTF) Frvrert & seomey e %wgs ! Database 3 Quickly (wedt #) 3R efficient)
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—

well pefined Standards Exist
s e @ W URWiNa (define) fFu w8 W 2 =t ANSI 3t 18O Bro wefor e e

#) Non-SQL database ® U® ¢ T standards 7E T

coding ¥ TE € wHt
sQL # WEg ¥ Database system 1 Manage (W&4T) @ H wga 91 code for@y =1 & T8

gl gea SQL database, relational database & Tarf €| 8 =™ Object Oriented DBMS &1 354
&3 &, 99 relational database ® (FRHE) objects ] store HT I &AM H TS TS

- sqL @l

} interfacing @1 faaa:
| fFd SQL database ® Interfacing Sl Sfeat &t 2, code H TD o et ¥ gee W

J i RrdtwaTd TR whe # @ ¥
glenfe SQL database ANSI air 1SO & standard & feoe ¥ 7, X f 9 database standard SQL

=7 i faER (propriety extraction) HTT =Ed &
UIDELINES (AT @ faonfeer)

s & T A BH o/ character sequence £

5.5 NAMING CONVENTIONS 3T G
ocumentation (?\'ﬁﬁeﬁ)

37 f4adt &7 set % S Identifier

Naming convention
types, functions iz =T entities %1 source code and d

7 2 Sl variables,
7 denote F 2
ﬁwmwwsﬁauﬁﬁﬁ off 9% S@HT database o object

Naming Conversion EQ|
% type (FFR) &R purpose 1 TT =T Hoh |
ldefined ¥, @ 9% ¥ information, 3 object 1 THK, objcet

! R fdt object T TH wel
'm,mmblemagmm%.mmm&m%s

% afedl Naming Conventio
1. Objects =T ™ @ w1 & fafae
% group H HAHA 2
2. Source code FI g R gHgH | EE S < 2
3. fo&dt At object & action name 1 o7 H A 3 T T T FM Exull
'4;;;ﬂﬂlﬁam$qméﬁmﬁw%1

n#ﬁﬂﬁf@ﬂma%:
aﬂwm%,aﬁaﬁ@aﬁaﬁmwaﬁﬁ:%
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MysaQL/saL 99

1. vw_BookDetails

2. vw_EmployeeDetails
3, vw_OrderDetails

primary Key Constraints
& primary key table & Y&I% record # fafire yg=m ®Td 1 39 Naming convention = f&u, 7y #:
|, T Primary key ®1 ¥ 3 syntax % 317&7 g1 =feq "PK_<TableName>"
5 gel® Primary key % T @ Tgat Prefix "PK_" T =few
3. Table % 19 1 TeeN &R =1 (Capital) &1 feW
h 4. Table name 1 aff@dl 28 Character 'S’ a1 es' § @A B

g B
5. mnblenameﬁqa?ﬁmmmﬂehmwmm S1eR 91 A1 AMfeU)

ifge, fored U@ & ¥ H T®

ISTETOI:
1. PK_Employees
2. PK_OrderDetails
3. PK_BookDetails

‘Foreign Key Constraints:
&= Database table #1 Foreign key fF&l &0 table ¥ primary key ZId ?1 Foreign key F1 HHER
Al Integrity F1 Grfeea T 2
Naming Convention for Foreign Key
1. @& Foreign key 1 5 fiu T syntax (A
'LE?EK_(’-Ta:getTable>_<SiourceTable>“.
Target table 9% table 2 | foreign key T

9 4 FM FE 2
Foreign key & M | Tgd prefix "FK_" 3T =fel

table & ATH 1 TEAI e Tl B AUl
':nblﬁm §' 7 "es" W @A B ARG forog e o ff T g ?l

= % fegE § g =iEw)

F & 3R source table ® &€ Primary key
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MysaL/sQL 101

2. &% check constraint & T ¥ TES “chk” prefix 37E¥g B =fEQ)
3. Table & 99 3R column & ATH 1 98 A& 9T (capital) FFT =fRT)
4. Table T M s’ A1 ‘es’ ¥ WH T wIfey IV aga=w fa@m & foru

IQTETOT:
1. CHK_Employees_EmpSalary
2. CHK_Employees_Age
3. CHK_OrderDetails_OrderPrice

User-defined Functions ( User grRT uftwrféa Function )
User defined functions SQL 1 statements 1 TE set & S TeA Input Tl 2, fFT 38 execute (38 W
FM) F 2 3R fFT 9RO (Results) 2 21 User_defined function & f&T Naming convention ®:

1. User define function T syntax “fn_<ActionName>".

2. WAF User defined function & I ¥ Ted “fn” prefix B =Mfeq

3. Action name %1 Ygell 3781 NI (capital) BFT =T
4. 3R fFH Action name ¥ Th ¥ SR IK ¥ @ Y&IF WK H Teel e w1 T =AfEw)

ECIUERL
1. fn_CalulateProfit

2. fn_CalculateTotal

User-Defined Stored Procedure
T stored procedure & H & Wehfard (pre compiled) SQL statements set®, Sl Sgd ¥ programms

g Use fa <1 el 21
User-defined stored procedure T Naming convention t:

1. 391 syntax &
“usp_<TableName><ActionN ame> “.
2. W% user defined stored procedure & M 9 T “usp” prefix B e

3. YRIF table 3R action & W I TE &R T (capital) 2 =ifEu
4. Table F1 ‘s’ AT ‘es’ ¥ @A & =it

‘1. usp_Employees_Insert

OPPO AS52: > ©BTELR: e
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MysQL/soL 103

T
Naming Convention S a9 31 SISt @ Big I (Ignore) wET

|, faet object'él-T M & fau vgst ¥ define fFT @ SQL = keywords 1 T A W

2. Objects & A9 & 9 space &1 IHHEA A
3. UH T & object ™ M I pattern TH S &1 =Tl (TF TE o object oh f@T RT3

99 o dieh SEETA A1 HLl)

4. 9™ ¥ Numeric I special symbols %1 S&AM 7 ¢ (S tbl_Employee 4, tbl_Employee @ Asian)

5.7 DATA TYPES |
IR § sa ?1)

SQL @ Data typ
9% Column, variable 31 expression %1 SQL ¥ TH

(create) T4 ¥ Data types 1 T T TFHd B I tabl

e at attribute & St (FFHt st object & data type
Hefera Data Type BTl 2| a9 table S

e & fHEl column < &Y TF Data type

choose F¥ TFA ¥, 30 srewa & fear Al

SQL Server ®: e % Data ty

peﬁg@ﬁaaﬂ%ﬁgﬁmumm%:
String data types ' \
Numeric data types (o Hema o fan)

Date 3 Time & foiT data types
SQL Unicode Character 3 String Data Types

)  bit, tinyint, smallint, int,
il ' bigint, decimal, numeric, float, real |

Date, Time, Datetime,
Timestamp, Year ;

SQL Binary Data Types
SQL Miscellaneous Data Types

Date/Time

) Char, Varchar,
- Character/String ‘ ! Varchar (max), Text }

: Char, NVarchar,
Unicode CharacterlStrlng—{ W’;r cr:a'r i ; } NText J

Bina['w, Varbinary,
'l _ Varbinary (max), image

Binary

Miscellaneous ————r Clob, Blob, XML, JSON J
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String Data Types ;
r : faravor (Description) )
s : arino YT 2 (fs=d Numbers, ¥T5%, special Charactey, |
. w# FIX length 1 string : : S
fancives wfqﬁm # gHd ©) string FT size column @1 length &1 fAuifE = =g (|
R 255 aF B wadl 21 'ga‘q'ﬂ Default value 1 2l
| VARCHARsize) 4% VARIABLE length %1 string & (fore@ 91 Numher_s > sy |
characters ¥THE #1) 9! range 0 H 65535 characters 4% T Wqy 3
BINARY (size) 7% CHAR() % @AM i #, Teg fah binary byte strings &1 & store a
21 TTHI size column &1 length &1 bytes & &9 ¥ fauifa w2 Defauy
value 1 21
VARBINARY (size) = VARCHAR() % WHH 2l &, T et Binary byte strings %1 & store 77
21 BHHI size column &1 maximum length 1 Bytes = ®9 ° fuifa Fwm 2
TINYBLOB qg BLOBs (Binary Large O‘JjCCtS) o=+ form ST Il 2| AfgsHan length #
255 bytes
[ - \
TINYTEXT Sfsad 255 characters 1 T&F string 1 T Hehdl €l ’l
TEXT(size) 599 FT String fFET YA Range 65, 535 bytes & T@ THd T |
. [
BLOB(size) BIILOBs (Binary large objects) & fora fs=ent |
Max. Length 65, 535 bytes Eaf
{
MEDIUMTEXT ?’ﬁ String %1 Hold (@) % e 2, foat sifirsray =i 16, 777. 215
“haracters &l '
MEDIUMBLO 21.0Bs [Bin k.
e PLOBg [Binary large objects % Y] @& 16,777,215 bytes 7% F1 Daw
!ﬂaﬁ‘“ by
LONGTEXT j i <
| j/'%' 4,294,91|57,295 characters % 1 String 1 HOLD %% TFar 3|
LONGBLOB BLOBs (Bi ]
B .
e ;(B'A"f‘y%ﬁarge Objects) % foT| 4,204.967,205 bytes TF H1 Dat
\

ENUM | i 1
(vall, val2, val3, ...) 1'1:41 Sm%q(;bject ST %ad T value @ T 2, 8 & dist © 3

cho : , o)
aa%m%u W% w2, SR & T ENUM Lise © 65535 values & 5@
) Hﬁ'ﬁ value insert st T W List T & % I '

blank value 3 ist § R&s : 1
r Al S valuesus:ﬁmmﬁﬁbﬁmmﬂﬁmﬁﬂ

SET(vall, val2, T < e i
val3, .) 1/ 3% String object T values 0 71 veg S e 2 fd @

| POSSible Valués aﬂ» . 2 :
ST Hhq 'é‘l. o o T FH 2 T List § 39 64 value: @
B e

______...---/
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fa@oT (Description) 4\

4% bit-value TSR <1 data type 1 TF value fFa bit H1 ¥ 7% TUH size F
fifes = 21 9% | W ET 64 9% value D TEFA 1 Default value 1 21

€ 9gd Bie Integer 2| TEH! signed range —128 ¥ +127 ¥ TEH! unsigned
range 0 g 255 81 T© 1 byte <1 space Shl 2 (size parameter Sl )

sif=am Display width 255 B

BOOL

FE 3 Value ol € 0 41 non-zero 0 %1 Tacs False 3 Non-zero I
Haoid truel

BOOLEAN

BOOL ¥ §uM & & 21 J

SMALLINT(size)

= ST Integer type T TH! signed (-, + % W¥) range 32768 |+ 32767
3 it unsigned range 65535 21 T¥ 2 byte ¥ space F EvIRd Bl 8

(tfera™ Display width 255 #)

MEDIUMINT (size)

2% medium Integer £1 TUH signed range —8388608 T 3R —8388607 ¥
+8388607 1 @R Unsigned range 0 @ 16777215 ®)

INT(size)

Unsigned range 0 § 4294967295 ®1
(aifsan Display width 255 )

INTEGER(size)

I8 Medium Integer 2| TR signed range —2147433648 E} +214748364’?X

IE Int (size) & TAA B

BIGINT (size)

7= TF 91 Integer type B1 T9H! signed range -9223372036854775808 9
+9223372036854775807 21 Unsigned range 0 ¥ 18446744073709551615 R

Size parameter Sl 3 fip afusad display width 255 ®1

SRR

FLOAT(size, d)

e

7E floating point TE&A 3| e ¥ fad 3 ® T size specify F 21 ir
decimal ¥ a1 f&@ F (Digit) THd g T A parameterﬁ specif;,
(Fifé=) @ 21 78 syntax My SQL 8.0.17 ¥ & T A AR M AR T
MYSQL versions ¥ &1 e

L e

3¢

7z «ft T floating point number 21 MySQL ‘p’ &1 value H1 I8 GTFﬁI
forr Teme @ € 6 resulting date type % feT FLOAT @ DOUBLE™ g
forrep T €A1 AR SR p’ 0 | 24 3 a1 Datatype FLOAT () ¥ =
%aiﬂwzséﬁ%amanowmoaﬂm%n :

77 M size F1 floating point number & decimal & TR faFa Digit 3 &
# wen T 2

¥ 7 '@ @ ffd= @@ 2. Size Parameter I
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fa=7oT (Description) ﬁ
F Data iype
DOUBLE PRECISION
(size, d) e
: 3| g fbad 3 ize § specify
| size, q8 exact fixed-point number = i
DECIMAL(size, d) fareepe i ) digit? 7 @ Qo

fifeke gt &) = 9@ @A
"c(armr 2| Size o forg eifirsrdd Number 65 21 d % foau AHTH Number 3

21 Size #1 Default value 10 2 3t d T default value 0 2

7% DECIMAL(size,d) % &9F 21

I DEC(size, d)

Date and Time Data Types

L e e (eceription) 0
DATE Iz 9, 9EH 3R &9 # Value F1 store LA 81 THHT Format #: YYYY-
| MM-DD. s9%1 range ‘1000-01-01" T ‘9999-12-31° 2l

I Datatype

DATETIME(fsp) I8 Date 3R time %1 combination 21 Format: YYYY-MM-DD hh:mm:ss &1
Wl hh ‘hour’, mm, ‘minute’ 3R ss ‘second’ % FATaT 21 Tt Range ‘1000-
01-01 00:00:00° ¥ FFT ‘9999-12-31 23:59:59° FF 2, Column F1 definition
% DEFAULT 3R ON UPDATE command T3 &, current date 33X time 3793

9 update?’f S 2

TIMESTAMP(fsp) Time stamp H values seconds %1 G&1 ¥ store Bt £ 7% Unix epoch ('1970-
01-01 00:00:00 UTC) # Y& Bq1 & T range 1970-01-01 00:00:00 UTC Rl
} DEFAULT CURRENT_TIMESTAMP 3&( ONUPDATE CURRENT TIME

STAMP % FKIHIA ¥ Current date 3R time update 7 G 3
LTIME(fsp) ’ T time Fl store FIT 2 EHHT FORMAT hh:mm:ss 2l ga&! range ‘-838:59:59
YEAR

T ‘838:59:59' TF 2

[ ;;-arqa? 4 digit 1 format 81 values 4-digit-format § gt 21 1901 | 255
000 MySQL 8-0 2-digit % year format 5 support & e

LNCHAR SivelRiSe T U

Unicode Character and String Data Types

NVARCHAR el
T length variable i 2 3k Ay 4000 character & TEd 3 =
max) b

le length 27t & aiy g =]

NTEXT ] character store ¢ TFEar 2
T A variable length « —1

1gth sto

L qHar B rage ¥ it AUFT 2GR 7 binary data store %1

o P, e

—
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.

UPDATE Student
SET LastName = «Sharma>, City= ‘Delhi’

WHERE StudentID = 102;
M LastName FirstName Address City
02
‘ ! Ram Ashok Nagar 21’ Delhi

Sharma
1 drop (&) FE % fam

|I =
DROP TABLE statement &1 =@mE database i fardt HiS[ table

s R
Syntax:
l DROP TABLE table name;

IFIE:
DROP TABLE Student;

511 CONSTRAINTS = gEE wEN
insert, update 3R delete FT =, T Y

frm B4 T, St column ® data 1
=q o7 & sfeaf@a (specify) 1 feu 9@ T,

‘ SQL Constraints 3
5@ & difs column 1 sreal gUEd ©! Constraints
d 9 e SR table s ST & A1 T fed SR table ¥ structure
traints T table o 7" AL

5a CREATE TABLE comman
. & ALTER TABLE Statement 3 ee@ (modify FT) F1 SQL cons
| mﬁﬁmmmm%l e it o B SewT B9 ¥ FR action FF ¥ T T T A
- constraint ¥ action 1 d& HT @ 1 (T T T& B <)
tatement o T e fee s a2

I
' F9 constraint SQL
SQL Constraints H1 GHA AT 39 TR -

t 1AM S 2 iR S TR column & columns &

CONSTRAINT Keyworda? 15 constrai
jist 7 €1

sQL CONSTRAINTS & SN
sQL A T T8 constraints W& F 2

- (Description.

L constraint & FE gffred 2 column Null

& gahdll

I8 constraint'qg
value A1 (uniq




10 T S Tl

| s NOT NULL 3R UNIQUE constraint %1 combination ?1 @ gfafr=m 3,-@
4qe

ﬁg I“af:“”@ g1 a' 1 39@ GQIQI column hl se iaiEn able % |

a’ ﬁ Colu]'“n I S ': ¢ L %Q |

. . (,3:';_:'1' Elb '-JI-'-H) 3', Isigﬁ table eCOtd |
unlque ]den[lty

amart @ oiR wiesl A STU) Primary key constraint 98 1 =AM Wal § fx |
Primary key @1 value NULL Tt B el

) | store 31 Tﬁé value ‘
CHECK Check constraint & gFfved i & fﬁ feEt column ¥ store
F < T foiw vl @ FA @ AT

1 ; traint
DEFAULT 3T BERt column % ToTT %1 value specify F&1 1 T8 @, Tl default constrain
IHF fAT default value Y&H Tl B 1
ial Integri Fa@ B S
FOREIGN KEY Foreign Key constraint Data %1 Refrential Integrity <l 'ﬁﬁf%ﬂﬂ
U table & data &l Q_Hil table & data @ match f&Fan smar 21
Syntax:
CREATE TABLE <table name>
{ .
columnl data typel[ (size)] constraint,
column2 data type[ (size)] constraint,
}:

Parameters ( AT9gE )

.[abl;:_n-ama.e. i Table #1 7™ fS& data store &1 2
{:olumnl,colurmﬂ Table % columns & =g
L@t_a_m Data_type 99 f Char, Vchar, integers, decimal, date Tt
Lsize T table % column % SHa length
Lconstraint Table 31 column & fom = 9t constraint
5.12 VIEWS

SQLH views w TE F1 virtual table table gt T T o Database %1 7=y
R columns Bﬁ.ﬁl € Database %1 ws 77 SYUF tables fields




A VT PR T
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e —
g9 CREATE VIEW statements &1 S&HIel ®%eh 71 view &1 Gahd &1 TH view frdl TF table

a1 3 tables § FAE S HHAl R

syntax ( A4 )
CREATE VIEW view_name AS
SELECT columnl, column2.....
FROM table_name

WHERE condition;
view_name: view %1 19 S $IT U MU IR | 'AS' view BT TH 2

table_name: 98 table el ¥ ¥ columns o 21
condition: 98 ¥d {9 STHUR S7 columns 3 number or records A1 rows select &1 S|

.‘ DELETING VIEWS ( VIEWS &I DELETE &{T)
a7t A views F1 create HTT Hr@l & T SR S view 899 9191 €, SEH! W& W T8 © A
9 SO Database 9§ 82T (delete HTT) e g9 fedt «f view i Drop statement ¥ delete I drop

[ - F GFd 2l
Syntax ( are-fa=na )

DROP VIEW view_name,
view_name: 39 view F1 7 5 39 delete F =Ed T

UPDATING VIEWS
|
frelt view 1 update T % T FB WA FI W F A 2 IR T F FE @ N w6 @ A

Eﬁﬁ'; qt T view Hi update T&t &Y g
L. View Fl SaHsH & 95d St SELECT Statement TRITE &1 T8 &, I¥h W2 GROUPBY =

ORDER BY clause &l gH =feul
2. SELECT Statement & 'DISTINCT' Keywords &l &Ml =If&q

3, View ¥ §sff NOT NULL Value B! =gt

4. View %1 nested queries a1 complex queries ¥ 7 A Tl
5. View F 95 TF 2 table § AR TN I R view HI IF tables @ fiereRt s=m T 2,

W &9 39 update TE FI T
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513 INDEXES

Index Schema &1 TH object B &1 T8 server BT, rows & U@ pointer Tl &R F sEE | (retrieval)

@ F fern sere fan s 1 9€ Disk % VO (Input/Output) ® HH HIA 2 Fiifs o€ TH rapid
hod =hl g LR data 1 STETL d locate &L =l 2

where clause 1 speed &1 &l
% @9 Indexes I Data T faf 99

T g, T T® Data % Input

i,at_h access met
=@ T AR

w# Index SELECT QUERIES 3R
1 i H a1 ®, update 31T insert statements

mmmﬁi
W*ﬁﬂwm%@ﬁmﬁﬁﬂﬁéﬁmtopicmmﬁ%fﬁmwmdexﬁ
mﬁ%ﬁﬁﬂ'@(pagemiﬁ?mmpic%t

2@a ¢ fowd ¥R topics alphabetically @ chapter wise

jndex @I SAFT (Create )

3Yh1 Syntax 2
CREATE INDEX index

ON TABLE column;
fem TR A A B o3 "TABLE, table %1 T & 5@ ¢ Index S

3 f9 W index apply (S B =
mns & T&T@)

S7&l 'index’, index el
RIEl 2 37X 'column' 9€ column
Multiple (T ¥ <t Colu

- CREATE INDEX index

Unique Indexes
- CREATE UNIQUE INDEX index
ON TABLE column;
ta T integrity ! s Tad o fag fea s T, AR

<ndexes 1 TETE table d AR da
3 fou f F S €T table § multiple values

- Unique
a9 & WY dgat performance

& Fa S ey
umnﬁﬁ@ﬂmRangeaﬂ v

mn § Fgd A NULL Values il |
Where a1 Join condition'af TR AR T

alues il

7 colu
71 ] Columns TF 14 wgd N
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MY SOUSOE___’IJZ

W ANY faeht value Y faeft List®Y values | #® fareit List %1 value 0 A faret uF
a1 fadt query & fiT@ Results § compare column set T Y W] B FHA #
miaﬂtm'{@'&'ﬂ'ﬂ@‘ﬁmw
figst st ® @ WE True Result A

ALL g farelt SELECT STATEMENT & woft | e faeelt List 1 value T 1 et T
records I ﬁﬂef & & fau s Bl 21 | column set & ot ?‘IT'l_'t'-)i Hehdl 2

7e el value &1 List 3 query$ result
! U&® value § compare T 2, All
¥ Ygs HIE comparision operator A
2r <ifew 3K PR Query FYE row T
} return FIA @ FERT TEADA true B

SOME SOME f&dt value i list I query =%
result F TEF value ® compare HT &

L ﬁ?mﬂmme@"ﬂminmr

7% TRl List &1 value 9T A ot @
column set Tt T B THA B

Querry’gﬁ result § 4 9 HH THh row 2l

EXISTS foFet subquery 3 result & | 7z fFd List# value T 1 fot T
sifeqa F1 check Y@ 1 EXISTS | column set ™ f @m 7 T

Subquery test Sl 2 &I ®IE Subquery
T FH ¥ FA TH row T € A
3¢l 3R 1 Data return &0 A @

operator 'False' result Uil

sQL Operators

SQL# Operator &1 &Il 2?2 |

TF operator % W& Il #¥¢ character (F1§ TH &TF 0 3R+, -, @,$ TMR) T THA & ger:
SQL Statement % WHERE Clause ¥ @mE W & fAY Reserve Wl Sl 3, fS@¥ comparison
R arithmetic (3HTHOT) & Operations () fog Teh| T operators HI SQL statement 31
conditions specifyﬁef o fepan STl 2 3l 98 T statement 1 TH H SR conditions T Stred

1 &M df FQ 2

- Arithinetic operators
Comparison operators

4
.
® [ ogical operators
.

Negate conditions & feTC T & A opeators

s ¥ Arithmetic Operators
fsgert value 10 2 3T variable V' et value 20 T -

A 4 H-ﬁﬁ variable ‘a’

———



Vi Operator : Description ( feraor ) IFTET0T \
’—_' ' ' %1 Stz 21 21 | a+bEM30 \\;
ition) g Operator & &I TH T value _
+ (Addition) SIS — - |
(Subtraction) ST qE operatoraﬁ right side #1 value ! left side | a— |
FT value @ § FT Al 2 |.
| * b H M 200
* (Multiplication) T &I Operator'é? B TF FI values Tl OM HL | a b®H
Gl ' 2
/ (Division) 9T &1 Operators % Left side %1 value =l right side | b/a T 3M2
F value & 97T X 3
e 7E left hand &1 value (3% operand ¥t &ed | b %a Tl Result B 'O’

?) = Right hand &1 value & 91T 2 a1 @ 3R
Remainder 199 X 3l 21

SQL & Comparison Operators
HIF AT variable ‘a’ F1 value ‘10° & 31X ‘b’ &1 value 20’ & d—

= I check X1 € T operator & &I T % operands | (a = b) true &
} F1 value SR & 91 €T, 3R & @ condition true I
= 7% check T § T < operands SR € 1 ¥, 7R | (a 1= b) true 21
Tt conditjon true BT
<> 8 check Tl § f T operand TR ¥ 1 T, ey (a <>b) true &
& @ condition true BT '
L > ] IE check ®%ar & fip Ieft.nodeao‘ operand FT value right | (a>b) true 7& 2
- | operand Y 2 A &, 3R & @ condition true B7t)
[ < / ;E‘ .c.heckm % T left operand Right operand #1 valye (a <b) true B A
T A T, R = A condition true &Y
>= I I check # & iy e
1 left operand =t value Righ ;
operand %1 value g < 8¢ | (@>=b) true T 2
i true Bt y a@mwéﬂwﬁﬁcondﬂiou
=
: A8 check #¥@ # i 1 e
_ ? left oper :
operand 1 value § s o % g’ and ?j value right | (a <= b) true 2|
‘\ ture BRfH _ ST =T & condition
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Description ( Tér@or) FTEOT J
AE check Ha ® fF 0 left operand F1 value Right | (a !< b) AET true &I )
operand ¥ ‘®H T8 (not less) &1 TR % @ condition it 10,20 ¥ 'FH ' 2
true BT
1> aE check FX@ & T left operand F value, Right | T (a!<b) true & FiTH 10,
operand 1 value § 'ST&1 T’ “not greater 3, sy et | 20 @ ‘s R
@ condition true B
sQL & Logical Operators
7@ SQL & Logical operators F1 List & T 2
I m 1} Operator 31 ST Description ( fararor) \
1 ALL: ALL operator T TEETA fadt W value £l K{-Ta values & set &l Tt values ¥
J compare (E{ﬁ‘l"")35'{’}'g"—ﬁ"l'ﬁ"’q—"@"_""%I
F 2 AND: AND operator &l SQL statement % WHERE Clause § Multiple conlgitions (= o
sarer wrf) 1 allow ST 2 -.
3 ANY: ANY operator i el T value @ condition % feama & fora list # applicable
value § compareaﬂﬁﬁmsﬁﬂﬂmm%l i
4 BETWEEN: BETWEEN operator 1 SR & T8 Maximum (sfrsram) (3R Minium
(=Fam) Values & sl & values 1 2 TE values % set™ ¥ search T & feru) feen ST 21
1 TS T8 seach T o fer feman e 2 fr R Criterij

s EXISTS: EXISTS operato
(mrEE) & feam @ HE row R table H 3 o 7 (Bxist T E WA |
IN: IN operator 1 S&IHIA firelt value 1, Literal values 91 list® S specified % Tlli 7,8

6
compareﬂﬂﬁﬁqmmﬁﬁﬁ%l \

7 LIKE: LIKE operator F1 @ T value F1 319 I value ¥ compare FT fory T
<t . wildcard operators %1 F&HIE FTh|

8 NOT: NOT operator f&&! =T logical operator & FA@E ! I (forada) T <@ ‘%lfﬂ'ﬂﬁi
T 74 T R ST €, SR NOT EXISTS, NOT BETWEEN, NOT IN, $ef&| % ¢

F Negative operator (d
L T Rt SQL statement % WHERE Clause %1 Multiple conditions \ \

9 OR: OR operator 1
| # combine (SET) FW & o fem S 1
NULL value & €191 compareﬂ»'{ﬁ ﬂiJ

IS NULL: NULL operator %1 sxre TR Value

feru fapan < 2
e & T fRe table § 1§ Duplicate row al qu

UNIQUE: UNIQUE operator 7® chec
2| ¥E unique rows @1 search Tl 2
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% @ 2 31 7 Join ¥ Right Side &
g rows %! left side ¥ table 1 Matching

iy rerevesles Lat
BRRRY . fpeonizicsd £ Y2
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e

MAX( )
e - it ¥, 7 fFell wable % field ®1 value ¥ A wad 9E value (maximum) £

dterar 1 F€ MIN function %1 fawfia e L
Syntax:

SELECT MAX(column_name)

FROM table_name

WHERE condition;

MIN( )
MIN function f&Hl table &% field (column)’aﬁ aft values ¥ Tag B value (Minimum value)

R

Syntax:
SELECT MIN(column_name)
FROM table_name
WHERE condition;

5.15 STRING FUNCTIONS
Q1 & form Temme fR I €

String functions Input String ™ T operation F¥eh output string <
9 SQL % F® string functions faw T ¥
1. ASCI(): 39 function = el qharacteraﬁ ASCII Value &t Femmer & ferg fwan St R

=arEoT: SELECT ascii(‘t"); 9 Result &I

for Information Interchange)

SCIT %1 Hae™ & American Standards code:
! fodt = (word) FT s Freen % fore s =

Qutput: 116

(ASCIIL: T&l A
2. CHAR_LENGTHO: 39 function

S 2l

ZargTor: SELECT char_length(‘Hello!);

el -@utput: 6 .
3. CHARACTER_LENGTH(): ¥¥ function L T line 1 le

‘Output: 16
‘ . (wm Tgl Asian

ngth Freent & T TS

T CHARACTER_LENGTH(Asian publishers’);

4 & space B 0 firm T R

41z publisher &




4.

10.

11.

12

K’ 124 e o FOH
ringsaﬁﬁﬁgﬁéﬁmmﬁmm%l

CONCAT(): =9 function 1 2 ¥I&l (words) IT st
| ‘Pubishers’ FROM dual;

FFTETOT: SELECT “Asian’ || * * |
(words) AT strings %l sirg o fa T

Output: AsianPublishers
CONCAT WS(): € function seperator @1e1 <1 ¥l

T W 21
ITETOT: SELECT CONCAT_WS(*_’, ‘Asian’, ‘Publishers’);

Output: Asian Publishers ; ‘.
FIND_IN_SET(): 39 function %! F8 symbols & set® & TH symbol Hl GG & foq g&imm

forar wmar €1
3ST8Y0T: SELECT FIND _IN_SET(‘b’, ‘a, b, c,d, e, f');

Output: 2
FORMAT(): ¥9 function ! &t Number %! f&T T Format & T8N Display & < fon

T fFar s 2
318 0T: Format(“0.981”, “Percent”);

Output: ‘98.10%’
INSERT(): 39 function i Database ¥ Data Insert &% o faQ W oo sman g1

SETEY0T: INSERT INTO database (book_name) VALUES (‘database’);

Output: successfully updated
LCASE(): 39 function %! %t st &2 string i lower case (BT 21&1) H s5aH o & 3@y

feran S 2
I41EY0T: LCASE (“AsianPublishers”);

Output: asianpublishers
LEFT(): 38 function 7 34T I 7 string ¥ ¥ Left %1 T § 8 T8 fehrert & fo0 37
S 2l

SaTEYUT: SELECT LEFT(‘asianpublishers’, 5);

Output: asian

(357 string & ¥ left #1 TF & U character FehTaT feu ?)

LENGTH(): 38 ¥t ¥ %1 Length frarrer o fore = e s 3
SaTEYIT: LENGTH(* AsianPublishers )

Output: 15

LOWER(): 38 function % UPPE : R
H aH * o s WHTR%FASE (% ) = string &1 Lower case (31 <&

ST SELECT LOWER( ASIANPUBLISHERS").

Output: asianpublishers



MysaL/saL 125

LEEEEE
13. REPEAT(: 9 function &1 string 1 ar-an faed & fou (e ' T
; . 3 < ( 73 =)

I 0T: SELECT REPEAT(*ASIAN’, 2);

Output: ASTANASIAN
REPLACE(): 78 ft string ¥ & & ¢ sub-string (ST %7 fewm) &1 & < .

IAEWT: REPLACE(‘123ASIAN123’, 123%);

Output: ASIAN
15. REVERSE(): 7 Tt string % Alphabets (F0if) 1 Sl FT &l 1

IETEVUN:SELECT REVERSE(‘asianpublishers’);
Output: ‘srehsilbupnaisa’

16. SPACE(): 98 function f&T T spaces (
321830T: SELECT SPACE(7);

14.

areft TE) R GEA W A 2

Output: **
17. STRCMP(): 78 @ strings &1 gl (compare) FE % HMH A 2
TR stringl 31K string2 SET 2 df g€ Function result ‘0" <

ST string1, string2 | BIA 3 (efs ®) @ F€ function output ¥ ‘-1’ <m
ST string] string2 ® S & @ 7 ‘17 <MW
gargor: SELECT ST RCMP(‘google.com’, ‘asian publishers’);

Output: —1

18. SUBSTR(): ¥% functio
37# TF sub string T < 2l

SETETT 1: SUBSTR(* asianpublishers’, 1, 5);

n forelt string ® @ KT TC WE W YE %36, T chapter Fieer €,

Output: ‘asian’
T 1 A 9 IE
JSTE Ll 2: SUBSTR(‘asianpublishers’, 2, )

Qutput: ‘sianp’
TRIM(): 7% fHel string @ T T character/symbol 1 cut (¥) FH & fou TE@ A

S 2
* 3ameTuT: TRIM(LEADING ‘0’ FROM 1000123");
- Output: 123
2. UCASE(): 7 !
2
39TET0T: UCASE (“asianpublishers”):
Output: ASIANPUBLISHERS

T 5 character 3T 6 few U B

string % UPPERCASE (a2 ) | <o & o s A ST
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- e i)
e g ]

T U table @ st salesmen &1 Information Display?m’i‘l % femm SQL Statement fafE:
Sample table: Salesman
Salesman_ld Name City _f"l \ Commission J
5001 James Hoog New Youk \ 0.15 4\
5002 Nail Knite Paris \ 0.13 \
s e aes
5005 Pit Alex London \ 0.11 \
5006 Mc Lyon Paris \ 0.14 J
5007 Paul Adam Rome \ 0.13 J
2. =9 string “ This is SQL Exercise, Practice and solution” feam % fa SQL Statement faf@w)
FW ¥ fag Query faf@ul

3. @49 column® @I numbers ! Display
< 2t numbers 10 @K 15 & SIS (SUM) 1 display 01 % T query fafem

5, &gl arithmetic expression result &1 @™ & o Qti,ery fafam)
\

6. SELECT statement T 22

_ SQL ® DISTINCT =1 ??2
Student Table #1 ODD Rows %I ¥ Display (f<@m) 1 T B

8.
1".'9.' a7t &1 (Current) date 3 time f&@™ & faT Query fafEul
SQL ¥ Date i 39 Format 1 STl 72
, Comparision operator ! fa&I q AU
SQL ¥ fdl Date 1 YYYYMMDD format § % fr@@?
Logical operators F IR H Y FHARC

Table ¥ Data %I &9 Updz;te.'q'z'( TFd 77
27 foream § WHEARC
ntions i forear ¥ HHEAEC

~

15, Aggregate function
16, -3 JHR &1 Naming Conve
17, SQL & Data Types 1 GHEEL

,-@5, SQL H Indexes e €7 |
19, SQL ®1 fordt Table 1 ¥ Delete (gern) fewan ST 2
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PL-SQL

6.4 UR=E (INTRODUCTION)
evelopers I SQL ! AT ¥ TYU-T¥ Procedural

ock &1 THI statements Oracle engine %l
affic (-9 data <l

PL/SQL T block strucured langauge St d
Statements 1 1 TS HH B gfaer 99 Eaull f%l Bl
g speed @ STt 2 3R Data &1 tr

T " o5 & ! %, fora™ IgH! proccssin
ST S, IR-8R Download/Upload) 1 2 S 2

sqL & @f@l
king, looping & branching 1 gfae el

e SQL programmers 1 conditions T chec
e SQL ®1 statement oracle engine ¥ & Th T pass (S ) 2 ¥, TN traffic I@ S

2 3R speed FH 7 T R
e SQLﬂh‘ 9§ Data Manjpulation?b'{?f a5 errors &1 check FE i g -

pusaL & fagraard ( Features)
al Language 8, S Decision making (Fofa &R &1 &=,

1. PL/SQL 71 &4 '{3{ Te procedur
& g WR O S WEE w2

.~ Iteration, 3 Procedural langauge
. PL/SQL Single command T TEHTEA 7 T Block &1 5gd i Queries T TS HH execute

A (process) T TRl 2

3. g9 PL/SQL &1 AT - 3TET ﬁls?ﬁ' (units) 39 Procedures, Functions, Packages, triggers 3R

 type T T ¥ fo=e fadl application ® TR = w0 % A store W fHA S WHA
e '

4, 'i?USQL sqaTal (exceptions) I Handle &% & T T fagioe WEE F 8, S PL/SQL

| Block /@ exception handling block &l S %, ® @ 2
5. pUsQL ferdl & puter hardware a1 operating system T @

applicationsﬁ frdt TH com
. S 1 gl €1 el oracle Wl

. il
’ﬁPUSQL'Ef E S Y9 T error checking (Wﬁlﬁ %f”.:“) ot w1 wad Bl

13
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-

e Declare section DECLA
=7 declare (o FT)

zH PL/SQL % Identifi
Execute section BEGIN
a2 frdt & F FH
ments I& W DML commands,

state
port HT 21

puilt-in function %1 i sup

e Excepti

execute BT ¢ ft exception (ITTE)

pL/sQL % identifiers
PL/SQL H F% @ % Identifiers
Variables

qga at T4 Programming
o st 31 T T valid

Langauges 'q'ﬁ

Syntax

variable_name datatype [NOT NULL

a8l
soL> SE
SQL> DECLARE
varl INTEGER;
var?2 REAL;
var3 varchar2 (20);

T SERVEROUTPUT ON;

EEGIN
null;

END;
/
tput (Program 7 gRroms)

PL/SQL procedure cuccessfully completed.

- FrEn (Explanation)

RE Keyword 2 €19 & Zran &, foed
feran stran 2, S Data %1 temp
ers 1 afaren B 21 I8 Code
§ 3E o € Sl END ¥

feu Program @1 Logic
DDL commands

on Section EXCEPTION Keyword ¥ T gE o 8l TE

2 forgd 9% statements Zidt 1 Run-time error (progr
zH section

constants, procedures, Cursors,

G 39 variables,

@ PL/SQL H off variable
g g =l it data type B =fe|

= dbms__outputa? Bu

pL-SQL 133

variables, constants, records

orary 4 ¥ store HL T\ g ¥4 =
=1 Sepfeas (Optional) fem =)

3\ g sk feewn B ® iR
loops A conditional
*PLUS o

T B Sl
@ ST & S
=1 support F € sl SQL

s A (CTH (Optional) &=
am execute%ﬁ aaq FAfe ) T T
EARl handle T2 ST 2

striggers Toamal

1 THEA ¥ UYgA Declare

.= value 17

ffer (o0 | store f&T T = fa@m
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/,//
comments w1 e
Programming Languages 1 & PL/SQL ® i code % L =

| . mﬁgﬂq—ﬁﬁ : ; : comment.s mwm%
s ﬁ c;y:[ax we s qgdl 9@ faF 9 Informalmnﬂ’a 7 PL;‘SQLﬁ commem?ﬁ( e &

. :::Tgl; Line Comment: T line & comment 1 T o e T %Fa":ﬂﬂ e

|
e Multi Line Comment: T ¥ <O Line &6 Skl | '
: comment 1 & foo 1™ il */ faRl
e fRar S 21
X Input &)

Taking Input from User (User
variable ® store L TS #

QL ¥ i, & User ¥ Input T E1

10l languagesﬁ 9@, PL/S
IATEIO:
sQL> SET SERVEROUTPUT ON;
soL> DECLARE
-- taking
a number T &a;
—— taking input
b varcharZ(BO)
BEGIN
null;
"END;
/
Qutput:
Enter value for a: 24
old 2:a number = &a;
new 2:a number := 24;
Enter value for b; ‘Asian Publi
old 3:b varchar2(30) := &b;
new 3:b varchar2(30) := ‘Asian Publishers’;
sfully completed.

input for variable a

for variable b
«= &b;

shers’

PL/SQL procedure Succes

onment ( PL/SQL

'MQL._enginc & Oracle engine & @an 81 Oracle engine singl
::.'_tsﬁ blockfl of proccssﬁ Hahdll 2| Oracle engine

T PLISQL block F! lezul

PUSQL Execution Envir

@t SQL Statements




136 TREE YEA WAUTEl

6.2 DATA TYPES

PL/SQL & variables, constants iR Parameters %1 T oY (valid) data type Kl ETEEIEW Storag,
F format, viues F1 valid range constraints 3T Fdl =Tl 219 chgpterff gH SCﬁ:’ | LOR Dagg
types T SAT1 &fxd &1 &h1 < @€ % data type ST chapters # cover feT ST

I 8 No: [ ] :I Category & Description (11 3i¢ Ieh1 farawor) |

Scalar: S99 %@ TF value 71T ¥ 3R F7¥ Internal components F&1 &1d - NUMBER
DATE a1 BOOLEAN

1
|
b . - _‘-\“4
2 / Large Object (LOB): 7€ large ot;jects* pointers BTd & fS= o1 data items ¥ 3T Store |I
3

o wmr 8, SR- text, graphic images, video clips 3R sound wave forms |

|
~
j Composite: 5t Data items f577eh 2igT &t components 819 2 Sl 3Tei & access fFT 1 Ty ‘

& SW— Collections 3R Records

-
|
b |

L

PL/SQL & Scalar Data Types 3i¥ Subtypes

4 I Reference: 78 THY Items % f&lT Pointers 81 21 ‘
B

PL/SQL % Scaler data types 3R 3T Subtypes & faf= gor A= few Tq B

_ SN | _ DateType it 3 forerwur

f Numeric: Numeric values (¥&0®) a7 gt & fimm Wrrﬁna % & fHu o TH )

2 Character: 7€ alphanumeric (378R iR 7% T A T 21) Value Bt 2, 5 TH 3
Character 31 String of characters &1 represent HIAT 2| | \
s

nt

1

Boolean: 7% logical value 2t & firg w logical operations fFT =1 Ty ¥
/ Datetime: 39 Data type & Date (&A1) 3R time (993) =i s=m@ fepamsm 2

PL/SQL & Data type & Subtypes (3TYFHR) it B & it .__HJ
type 3R 3735 sub-type T Tw & 8 < List 3 PL/SQL % Numeric da;
/ k‘ s D""'“I}'PG ’ﬂkaﬂ'&?ﬁm o a |

1 / P LS__INTEGER; 39 Integ e . |

er &1 Range—2,147,483,648 q & 2,147 483 647 7% 7 ‘a‘l

BINARY_INTEGER. T91 Range—
§HF storage size 32 bit By 3

U size 32 bit gy 3

S

2,1 :
47483 648 ¥ Ty 2,147 483 647 7% =t 2

BINARY FLOAT.
= P W T g —
B 2 e 754 F |
,. Ormat BT floating-point numbe
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BINARY_DOUBLE: 98 W& Double_precision IEEE 754 Format @1 floating-number G|l %ﬂ
|

4
5 NUMBER(prec, scale): 98 Fixed-point =l floating-point number BT # ST absolute value
%! Range [E-130 (S wnfirer =8 @) @ &L L.OE126 T il & U Number variable '0" %1
’ s} represent # Gl B
6 DEC(prec, scale): I& ANSI®T T specific Fixed Point type & i1 FAfershd™ 38 decimal Digits
% & gHdl el (preision 38 decimal T B ®)
7 DECIMAL(prec, scale): 9& IBM i specific fixed-point type% fomem AfUaH precision
38 decimal digits T 1
e X _________._.————
8 NUMERIC(pre, scale): T8 Floating typc‘% fsraent AfreRaH Precision 38 decimal digit 2 \
9 DOUBLE PRECISION: ANSI =1 specific floating type % fS9R1 maximum precision 126
binary digits € (T 38 decimal digits)
10 FLOAT: ANSI sit IBM &1 specific floating-point type 2 fS/9%1 Maximum precision 126
" / 1 binary digits 2| (w9 38 decimal digits)
£ u / INT: ANSI = specific Integer type $ fE®T Maximum precision 38 decimal digits 21 \
12 I INTEGER: ANSI T specific Integer type '3‘, fS9sh1 Maximum precision 38 decimal digit 2 j
13 SMALLINT: ANSI 3T IBM &1 specific Integer type 2, fS=®1 Maximum precision 38
decimal digits 2!
14 REAL: I8 T% floating point type 2 fSgeT Maximum precision 63 binary digits ? (T
18 decimal digits)

PL/SQL @& Character Data Types afl¥ Subtypes
4 PL/SQL & predefined character types 3R sub-types 1 detail ¥ fean

T R

%;:_:-:-. % j

CHAR: 9% Fixed-length ®1 character string 2, Torgen atfishad Size 32767 bytes

VARCHAR2: %% Variable length 1 character string &, e Sifuehad size 32767 bytes%ﬂ
1

RAW: I% variable length %1 binary a1 byte string 3 e SfUHTN size 32767 bytes T,

PL/SQL 391 =A@ &l Hl

| NCHAR: 7€ Fixed length %1 National Character string 3

fogert sAfierae (Maximum) Size

32767 bytes 2l
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[ - Dmeﬁpeaﬁ‘ﬁw \\

i
string ¥, fEsT maximum sj,,, |
|

B

: Tl
NVARCHAR2: 9% variable length %1 National characte
32767 bytes B

: |
. fEeR1 Maxi size 32760 bytes 2
’ 6 , LONG: € Variable length @1 character string 2, axma

i AfYHaA (maximum)
LONG RAW: I€ variable length &1 binary 1 byte string 2, foa=t
size 32760 bytes &, PL/SQL 39! =@ &l Tl

- 2l
1 8 , ROWID: 9 & physical row identifier 8, S T table @ row %1 address

: i : i dentifier 81)
L 9 [ UROWID: 9% T universal row identifier 2, (physical, logical 1 foreign row Iden |

PL/SQL Boolean Data Types ‘
BOOLEAN data type logical value #1 store %1 & il logical operations H TH am ®1 logical valye
Boolean values B & W TRUE 31k FALSE 3R NULL & &l 2l

SQL ¥ BOOLEAN % =it FI¢ Data type T¢i €11l Safeig Boolean values %1 Fferfay 4
T TR HX GHA

® SQL statements H,
® Built-in SQL Functions ¥ (% TO_CHAR)
® SQL Statements ¥ Invoked ( L0 feT 7M@) PL/SQL Functions HI

PL/SQL & Datetime 3R Interval Types

DATE Data types #, Fixed_length % Date times (f&iF iR TTE) Hl store FE F e s

foFan s 2, o &7 7 w99 seconds § &1 # it W | [ 6| TH Range 2: January |,
4712 BC ¥ December 31, 9999 AD -

Oracle Initialization parameters 51T set fFaT T default format € NLS
format 8! %1 81 ‘DD-MON-YY’, ol fice & o = digit 8, 7y
SR sTfEtt 3 digit et % forw ¥ warER & e 01-Oct-
day, hour, minute 3R Second Wit =13 e TE tab

_DATE_FORMAT 3% default

% 719 % o @1 character
12. 9% DATE § Century, Year, Month,

le &% Field #7 Valid value %1 vt 2.

Each DATE includes the century, year, month, da i
. , » day, hour, minute, and G ing tabl
shows the valid values for each field: b g utk
— | VelidDatetime Valyes Valid Interval Values |
~4712 W T 9999 (‘0" 5 = & |
w) ® +ff Non zero integer
01 9 12 = |

B 0¥ 11
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01 ® 31 (Month 3k @@ & feuw ¥,
Calender % Rule & feg@E /)

FE I Non-zero Integer j

00 ¥ 23

0¥ 23

00 ¥ 59

\
0¥ 59 J

| 00 @ 59, 9(n), & 9(n) time % fractional
seconos %1 precision ?

fractional seconds 1 Precisio

0 ¥ 59, 9(n) & 9(n) IntewalX

7€ Dynamic Performance view ¥ foem #

2
-12 ¥ 14 (39 Range ® Daylight savings time | —NA-
changes 9t %)
009 59 _NA- \
7% Dynamic Performance view H faera 2 N
VSTIMEZONE_NAMES
—NA-

V$TIMEZONE_NAMES

|

pL/SQL & Large Object (LOB) Data Type

H.und waveforms. LOB data types 38 @@

Object (LOB) data types large objects & faT T E S F text, graphics, images, video clips
% T2 object 3 ToTY wrawel, ST ¥ 3R piecewise

= 9 PIJSQLﬁ? LOB Datatypes f&7 g #1

T p:eceﬂ? feqra ®/) data access FIA

- >k

S 2

i Largc bma.ry objects'!ﬁ Dambasetl A
operating system F1 files @ store T & FH

TEHT size system T A wHa
21 W 4GB ¥ =@ T ®
&l

fore g=mmE fFa W 21

Database 3 3i& Large binary objects F %

8 ¥ 128 Terabytes (TB)

“p mm

# iR SHF! D Valid values 1 subset

Character data & @8 Blocks 1 Database # | 8 ¥ 128 TB

m*ﬁﬁmmfﬁﬂlm%l

NCHAR Data & a2 blocks F1 Database § | 8 § 128 TB

smﬁﬁﬁimsﬁmftmmtl
--_memmmt Wﬁwwmmt-;‘;ﬂw
:



o werm g TR
qgel 9 gRefyd (per-defined) fan gan 3

pL/sQL ® NULLs ¥

i ¥ subtypes ; S

L 7 package standard ° wgd ) = 54
55581, 4 NULL Value Missing (721 §31) 1 unknown data (ﬁ,mq Va]tue:m a8t e ¥ H NUL,

o 3 13 gt Ioger 81, 1 1 charcir 4 2% aga'-r %ﬁaD;ta%i NULL %1 assianﬁ;;}
fdt empty data string 91 Character '0' % ST & Bl . _ T

SR e @ Tehar, w@d & ot T

o1 gl & g o e ot =S &

6.3 OPERATORS
Operator 98 T (SYMBOL) &1l & S compiler %1 f& % &1 Mathematical (TrFUT?ﬂ'éI_ ) a1 Logical
operation F% §1 PL/SQL ¥ ¥&d WR built-in operators &1d F 3¢ o A= iy MU R

® Arithmetic operators ( 3{TOTH aTet)

® Relational operators

® Comparison operators (& HTH A1)

® [ogical operators
® String operators

Arithmetic Operators (37&fUTd & Operators)
= ‘Tif table § P arithmetic operatorsﬁ"!: RIS %I I8l 89 Tk variable a &1 '10'HH od % 3?]"{ variable

bl 'S HH o € o7 ‘
+ E ;T-ﬁ operands (Operatoran‘ A WH HY value) i T'ﬁg a+b¥H 15 m
|
L - ’W{H’%opcrandaﬁ%ﬁﬁ'&qaamé'l a-bsH 5 2
L z !ﬂs‘ﬂﬂ’foperandsaﬁﬂ‘”ﬂzﬁamél a*bsH 50 2m
L / I g€ numerator (3737) denominator (¥T) ¥ W < 2 A/B ®H 2 2m
o / A& exponential operator & 7 % W TR T power T M| A - B 1 Haerd a° 3
1 a
I8 T 100000 3|

T T expression T valu
es T oM Ty & 3 Boolean regyj; (True I1 Not True) 2ar 21 9 @ ﬁ

-

table ‘ lo 1031 . T
q gical operators g T &) I8l 74 e"i“:‘rll! A value ‘1’ :
FB Ea 2 IR B %l value 20’ ¢ 1
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1

foraror FATEIOT
(A = B) 981 NOT
TRUE %1

|' _
q® check ®Tm # fis 9=t operands W1 value UL # I 7, s
e @ condition true 1

1= T¥ check a1 § fi T operands 1 value T@R & 1 7Y, 3R
< a8 ® @ condition true gt 21

7@l (A 1= B) TRUE 21

> SR AT TF & operands F value = TF % operand ¥ S | 7ET (A > B) (10 >
20) NOT TRUE #i

#, @ condition true BT
3R &d @F % operand FI value = TWF o opeand ¥ FH

7%l (A <B) TRUE %I

<
2, @ condition True &It
S ST AT TF % operand F1 value TE TH F operand ¥ T | TE (A >= B) NOT
71 & & @ condition True B TRUE ®
e mm{wé?operandﬂﬂ value J¢ TF & operand'émm 7@ (A <= B) TRUE
FTEX &Nt @ condition TRUE &1t %I

Comparison Operators

Comparison operators, T expression ! W O FH o AT Tl fFT S &1 391 Result
TRUE, FALSE 91 NULL &t &l

Like operator fe&dt character, string 1 | 3R ‘Zara Ali’ LIKE ‘Z% A_i’ J21 True 3
CLOB &1 f&gt pattem'vﬁ g ? 3R | ‘Nuha Ali’ like ‘Z% A_i’ False 3|
TRUE 241 # 3R pattern Match X ST §1
A FALSE 2l 21
BETWEEN ¥ardl 2 f& %1 value fHl | 3FRx =103 x BETWEEN 5 and 20 ¥¥ true
a9 range B @t @ @1 T x BETWEEN | 3 3¥R x between 11 and 20 &% False ¥

A AND B %1 Haerd € ffx >=a 3iRx <=b.
IN operator 78 check %1 € T F1§ value

fdt SET 1 member @ &1 T&t| X IN
(Set) #1 Ha@@ & T X 39 SET &1 ¥

- member 2
T8 True 37 ¥ operand NULL %, 3 false
M SR operand NULL et 2

FMx='m T AXIN (2, ‘b, ‘c’) M false
T X IN (‘m’, ‘n’, ‘0’) T W True.

HRX = ‘m',% A ‘x is null’ ¥ False I

. ©BTEUP Vertexal
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—
6.4 USER DEFINED FUNCTION
user BT define a1 T function, CREATE FUNCTION statement ¥ @ S €1 CREATE

wh
OR REPLACE PROCEDURE statement 3 feTe TTE syntax Hr= @@ ?

CREATE [OR REPLACE] FUNCTION function name
[ (parameter name [IN | OUT | IN ouT] type [, »--1)1

RETURN return_datatype

LS| AS}

BEGIN
< function_body >

END [function name];

gt

e function-name function T H sfeafad (specify) Tl .

e [OR REPLACE, option feret e ¥ He function <1 FEE 2

Parameter @1 List & parameter & TH, mode 3 type R H details Bl 1 IN '3 value
& et @ 3R OUT S® parameter 1 faw@md 2, S procedure § ST

! farar €, S Al
&1 value =] 999 Ll %I

Function H return statement'&”ﬁ CICERED '%l

ause 39 datatype o R H S 3 9 31T function ¥ Return FTH o 2

e RETURNCI
Function-body & X execute B T fewE B )

37 & stand alone function create STl ® 1 IS keyword &1 Se AS Keyword &1 T B

g a Function (fadt function T F[EMFT/FEETA T )
WW,aﬂquﬁwﬁﬁmmﬁfmamwm%nw

sTTE] 39 function F1 F1§ i@ st @ w1 & faw o (call
F ¢ program &1 control 38 g, Y

Callin

fdt Function %1 create

function F FLHE T o T
) TR T HlE program Tt function 1 call

ction 1 transfer &1 Sl 2
¥4 function 3794 TH 1 T H &1 & 31 3TH! Return staternent FTAIRAA (execute) B Sl T
9 391 last end statement 3T St &, @ ¥€ program T control main program i ATH FT @ 2
RFet function 1 call % & fag, 39! required parameters F1 function & M F A FAH

;: JJ{ ﬁ{ IR functionﬂ'ﬂ'sf value return Sl % a9 3™ value &1 store T Tahd 2

PUSQL % Recursive Functions (gt /Ae et )
T sub-program 1 call T FHdl 3| vE R
A1 F&d & 3R process F1 recursion e €

7§ @1 € fF F1¢ program TN subprogram Gl
am TR F) A call T A & A I recursive e




OPPO A52 - ©BTEUP Vertexal .




PL-SQL 145

F;;f-/—_ e

. Conditional selection statements: S arer-aiem Data values 3 o S@T-3EM satements

f g it #1 1F 3t CASE condition selection statements BT #

J e Loop statements: & aE- 1@ Data values &1 series % foru UF ¥ statement run HE $1
Loop statements ¥ LOOP, FOR LOOP, st WHILE LOOP ¥ #1 EXIT Statement LOOP

& anfat W control ® R [ (transfer 1) @ %1 CONTINUE Statement LOOP &% TH

Iteration (round) 7} 9 fast I '{Fﬁ Iteration (round) #! control Zd! 21 a4 EXIT £

CONTINUE ¥, us optional WHEN Clause &1 # sref 39 condition €M T B

gramming % feT? F&d R TEE e

Sequential Control statements: T& PL/SQL Pro r
2 et fagie condition T = S 2z

2 GOTO U& sequential control statement BTl
ok NULL 9% statement &, S 8 &1 &l

s 3 fou SAAT-AET statements

conditional Selection Statements
31T data value
FE (FEE) T, A

Selection Statements, IF ait CASE, 3@~
% sequence F1 I @l run

F! run F 2| IF Statements T I =72l Statements
skip T (Bre) @ g, W& ¢ condition () W et @l B

IF Statement 7= FHX # ot 2

e IF THEN

e IF THEN ELSE

o IF THEN ELSIF

CASE Statement Conditions (/1) & sequence (F&@M) 9 T, o fea@ ¥ Statement
an F@ &
| CASE Statement % YHR B o |

ression F evaluate (I FT) F & A D e values

o Simple, 5 TF 37%he emp
ﬁwﬁwm% :
o Searched, | "!?F § T conditions 1 T-Eﬂﬁ?’l F@ B 3k S SEg el true value &l

ASE Statement S ST X 3 <9 Y&F alten

ative & ToT o ?R?a' ED acﬁons?ﬁ N <
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. _ Jhwo. world!
equential Control Statements
LOOP Statements § f%1, sequential control statements, GOTO 3iR NULL PL/SQL Programming

& fo ST Wl
GOTO statement St 3T9H! Th I statement TF o SR &, IR T FH-FHit Tt 2

NULL Statement, S 53 &t %l, 99 readability %! s/ea? S=1dl €, condition statement 3 action
meaning (HA) 1 3R clear AT

_ GOTO Statement
OTO Statement T farelt wid & forst Lable ®! Control transfer % 2dl 21 I& Lable T =R ¥
----- 21 =ifew #ik A TH executable statement 71 PL/SQL Block ® W&l &1 =1feq) S RUN

aﬁ STt £, § GOTO statement Label Statement 31 block %1 control transfer FT 3t 21

DECLARE
n PLS INTEGER := 37;

FOR j in 2..ROUND (SQRT (n)) LOOP

IF n MOD j = 0 THEN
p := ' is not a prime number’;

&  GOTO print now;
_n‘-“ END IF;
~ END LOOP;

= ‘. is a prime number’;

brint now>> :
S IOUTPUT . PUT LINE(TO CHAR(n) || p)7
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NULL Statement % f&U target 31 & |
GOTO Statement & & target 3 FTA B e v
Condition statement % Wa@@ 3R action F1 clear ,

' -
Place holders 3R Sub programs S . TN
7% femar fF S9! WAl € Possibility 1 8, WY HIE action &1 3fard

6.6 PROCEDURES/STORED PROCEDURES | i
3 q
PL/SQL ® stored procedure a1 ¥ &9 W, procedure T PL/SQL %1 block TH Iq Ry

2
specific FT4 a1 8| I8 WH programming languages F procedure FH1 TE T &Il

Procedure T T& Header 811 @ 3R T& ‘body’ ®Hl 2l W -
® Header: Header § procedure 1 1 &dl & 3R procedure F1 f&T S 9T vairiable & Hrigy

(parameters) Bid & |
® Body: Bodyﬁ' U declaration section BIdl %, U execution section g % 3N Teh exceptiop

section BT 21 fdl ft WA= PL/SQL Block 1 e 21

Procedure &I wigaT (Parameter) &8 fyuw wm?
EE| *ﬁaqaﬁ'ﬁpmcedmewﬁ%,gﬂmfm’wmﬁgdeﬁnemﬁqsﬂ%t
(parameters) 1 pass F1 & T T0%F &
L. IN parameters: IN Parameters ! Procedures 2T function & §RI Refer foran smm 21
a1 function parameters %1 value ! T8 S5 THA|
2. OUT parameters: OUT parameters %! porocedure 3 Functions g1 Refer &} faran w1 e,
W Parameters %1 values 1 procedure a1 function ¥ B 911 S Gehdr 2|
3. IN OUT parameters: IN OUT Parameters & procedure Il function % §RI Refer *ft far
THAT § 3R A 3HFT value F T (overwrite) +f wahg ¥

Procedure ® WUz

Procedure

PL/SQL Create Procedure

Syntax:
CREATE [OR REPLACE] PROCEDURE Procedure name
[ (parameter [,parameter]) ] T
IS '
[de-claration_section]
BEGIN
€Xecutable section
[EXCEPTI’ON
exc'ep:tionﬁ_section]
END [Prt)_c'e-dure__;name] >
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3T |, T user table ¥ record insert HT W ¥ TaferT ¥H TS user table FA W

Creation (table & =T

eate table user(id number(10) primary key,name varchar2(100));

Rl record ®1 user table ¥ TeH & AN procedure fafau)
procedure Code

| .

' -ﬂﬁreate or replace procedure «INSERTUSER»

 (id IN NUMBER,

- name IN VARCHAR2)

P is

_begin

;aggert into user values (id,name);

: 1nsertuser(120,'Ram )i
~ dbms_output.put_ line (‘record 1nserted successfully’);

table FI Q‘F@z i T record insert & T 21

#1 Drop Procedure
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6.7 TRANSACTION W T sarer gared SQL Statemengg T
W% Database transaction ®TH ] atomic um;%, ;I ; 27 SQL Smtemcﬂtsﬂ i Modification (S,
tabase & AT

21 78 atomic unit FATT FEd g Daf‘aqu e 8, Haed 3l 4t database ® &l change Permaney,,

21 5T g
a‘-ﬁ"{ Th committed (‘{a) transaction Ty
g e, 99 «f, §i9 6 EsCal transactig,
o gt S2EEl H o iy

214 ¥, 399 transaction F1 T (committed)
(zt) B S # 7 database § U Roll back ArTH

TF GHEAAYEF execute (FHTAST) % SQL statement
T 78 2t SR TF SQL statement TFECATIEH execute -
committed T 1 ST, 38 ATYY AT N Tl 2 3R statement B

frgr =1 9T 2

feret Transaction & Y& a1 @& & k.
U transaction 1 U& Y& (Begining) 3R ©% 3fa (END) gl 21 T& transaction Y& 5

FH § FE TF T vedt
o fHH SQL Statement 1 perform fa1 Sl €, database ® connect 4 & 4|
® Transaction % complete 81 % &% T2 SQL statement 1 issue fa1 S 21
U transaction @H (end) & I, w9 4 fXu T events (F2A1) ® ¥ FlE event BMM—

® T% COMMIT a1 ROLLBACK Statement &1 &l fFar s
® T% DDL Statement & CREATE TABLE #1 S&4/e (1 issue ) T M, 39 case § COMMIT

39 9 perform & T 21
® TF DCL Statement /8 GRANT Statement 1 issue 541 WY, FF 39 case § COMMIT

3 3 (automatically) perform 81 S &1

® User database ¥ disconnect (3em) B wra|

® User SQL*PLUS ¥ & (exit) &1 9 exit Command T
T & S '

® SQL*PLUS 399 &Y ¥ &2 21

gl S|
® I DML Statement fail 8 U, 39 case § ROLLBACK #%-319 perform 71 =

SH DML statement &1 undo (JM99) FY 2

TN HTF, T8 COMMIT 50935

WY, 7al ROLLBACK 39+ #mg (automatically) perform

f&# Transaction =t Commit 1T

¥t transaction #1 sQL = COMMIT COMMAND # e S R A W G ¢

COMMIT command %7 gy Syntax 23—
COMMIT;

|
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W*ﬁw

~ INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS, SALARY)
. VALUES (1, ‘Ram’, 32, ‘Ahmedabad’, 2000.00 );

n i
INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
ERUUES (2, “Vhalit?, 25, ‘Delhi’, 1500.00 );

INSERT INTO CUSTOMERS (ID, NAME, AGE, ADDRESS, SALARY)
VALUES (3, ‘Sharma’, 23, ‘Kota’, 2000.00 );

INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (4, ‘Chaitalii’, 25, ‘Mumbai’, 6500.00 )

COMMIT;

Transactions ! Roll Back (@Ma®) T
Database ¥ foT sgamal &1 (FR COMMIT =& %31 § @) ROLLBACK Command ¥ a9® &1

1 a2l

ROLLBACK Command F1 9| Syntax 8—

ROLLBACK [TO SAVEPOINT < savepoint name>];

& F1¢ transaction fohdT FHRUERT &= H &% & W, Y system & fail 8 9 |, @ f transaction
1 a9 feran s Gl #1 (S 9% COMMIT 7 1 &)1 3R 3 SAVEpoint 1 TR T W
@ 9 & TE statement I FEHE H changes % ROLLBACK &1 & feru—

ROLLBACK;

epoints
oints TF @& % Markers 810 € Wl TF el transaction 1 B TEEA ¥ dg W ¥, IS

cpoints F1 set (Fad) | Savepointsﬂﬁ set Hich Th TSI transaction & 38T (3R &
& checkpoint @ & ROLLBACK f&an S weher 21 T SAVEPOINT Command % &M

1 S FEA 2
vepoint 1 FIHI syntax &
AVEPOINT < savepoint name >;

ERT INTO CUSTOMERS (ID;NAME,AGE,ADDRESS,SALARY)

UEs (7, ‘Ram’, 27, ‘Hp’, 9500.00 )7
RS (ID,NAME,AGE,ADDRESS,SALARY)

RT INTO CUSTOME
: 4500.00 )~

(8, ‘miya’, 21, ‘WB',
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SAVEPOINT savl;
UPDATE CUSTOMERS
SET SALARY = SALARY + 1000;

ROLLBACK TO savl;

UFDATE CUSTOMERS
SALARY + 1000

SET SALARY =

WHERE ID = 7;
UPDATE CUSTOMERS
SET SALARY = SALARY + 1000

WHERE ID = 8;

COMMIT;
ROLLBACK TO sav1: 7€ statement T% point 7% fq mq @it srzetmail (charges) %! aIf9™ T 3T &
el savepoint F1 savl & ®9 § Mark a1 71 81 36%F 9% 1 o197 U 9{eNS fHY § A L& & A0

Automatic Transaction Control
S % &4 INSERT, UPDATE 31 DELETE Command # execute % ¥ 31 COMMIT 1 automatically
(3T9H-31T9) execute FF & 70, B9 AUTOCOMMIT 51 T F TFd B

SET AUTOCOMMIT ON;
MG Auto commit &t 9 & T command & o] ot F gFd -

SET AUTOCOMMIT OFE;

6.8 TRIGGERS

Triggers %1 Oracle g1 automaticaly ST T & (

| A S R), s st #51E fyey |

gt 2 Triggers 1 Database & store fa1 S Sy 2 R IR-aR ESIRI Wﬁfﬁl’m %m:l'il?t 5;2:'”
; ; C

fav w1 o Bt 2




Ed
PL-SQL 161

.

. qriggers & WA

| riggers ¥ P R ¥

IE_-‘.' e Triggers 9 columns F1 values ! automatically generate U <d 4y
e Refrential Integrity # A FW

Table ! access F W Information store F &1

Auditing 3 FT9 T4 B

Table % Replication & synchronize (drerHel/fasTT) w1

Invalid transactions (3734 wfafafial) i & @=m .l

Teen o fe’E ¥ authorization T, LA 21

Trigger i Create STl
Trigger Create &t & fa@ Syntax:

CREATE [OR REPLACE ] TRIGGER trigger name
{BEFORE | AFTER | INSTEAD OF }
(INSERT [OR] | UPDATE [OR] | DELETE }
[OF col name]
- ON table_name
[_REFERENCING OLD AS o NEW AS n]
[FOR EACH ROW]
i WHEN (condition)
. DECLARE
Declaration-statements

i
BEGIN

i -.k

_ Executable-statements
 EXCEPTION
Exception—handling—statements
i HQ!'Q_:
72l FF T FW I T T TE A
name: T trigger & TH % A I T

‘o CREATE [OR REPLACE] TRIGGER trigger_

*trigger A (create) € A1 T e trigger 1 T ¥ F9A < 2l
$ 5 trigger %9 FM FT & FTM INSTEAD

o (BEFORE |AFTER|INSTEAD OF}: T&

 fCLAUSE %1 fdt VIEW # trigger create 51 & T8 e N S 2

{INSERT [OR] | UPDATE [OR] | DELETE}: 98 DML operations =i specify HL 2

* [OF col_name]: J& 38 column &1 TTH Sl % fsmmst update HT 2! R
|

 [ON table_name]: 7€ S8 table F1 T specify F1 § (o ) for T trigger T A
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S nj:

e [REFERENCING OLD AS 0 lﬁ‘:i’;gwﬁ values ® refer F1 21
UPDATE iR DELETE, % f&C a1 specify F &, FEH T 8 6 trigy
e Bl I trigger A TH TR execute 7,

e [FOR EACH ROW]: 98 T® ROW level trigger
2 & faU execu :
evel trigger Fed ol

YlF row, 9 W g IS -
&4 SQL Statement execute gnft, f59 table - 3 g7 forw ¥1d (condition) ST 2

e WHEN (condition): I8 57 ROWS W tla:igggrl
T8 Fael ROW level & triggers o fag a9

6.9 CURSORS “
: H1 &) IR
SQL Statements &1 execute % o faIg, Oracle engine GRT T& work area (FE FH R

i |
far ST @, St SWS! Internal processing 3R Information #1 store HT o HTT 3’[!3;:‘ ! |
I8 SQL Operations F1 fsft area &1 21 PL/SQL % ‘CURSOR' ¥ ¥H 3H area &l TH T Ty

g ok =gm stored Information 1 access H{ T&Hd %l

Cursor & F@HTA

Cursor %1 &4 F € Data #1 Retrieve T (TH: W FT), 98 Result Set ¥ & TF a1 § Le)
ROW SS €, 71 f& SQL Command #1 T& S TF Result Set (table) 1 T W rows | TH Ty
cords 3! T&H TH F6 A Row by

M FIA 21 cursors F1 TR q9 FHAT Sl T 9 user F! re
Row update %% €11 €, ot Database table |
Oracle DBMS | Tah AR predefineqd

S Data cursor § stored BIT € 3® Active Data Set F&d 2|
area &1 § S Main Memory % 21 3 firass X cursors open () T SHIEIT cursor #1 size

9 area & HTER GifHd w2

Cursor & Actions (ehred)
® Declare Cursor: Tt cursor #1 declare #7d % fIT SQL statement = define (9ftwifim)

F TS B S FIE Result set (table) 3t 2
® Open: T% cursor 35% 8N define #1

® Deallocate: 37 = cursor definiti |
, ons i de] s
resources &| release (3?@{ T %) = &me g'te?h‘{ QT‘IT % Svﬂ’( cursor § G\[“é 8U system & vl
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it Cursor: 3 oracle engine cursor ®1 319 Internal processing % f&ru, @@ (open
) .' @ I8 IMplicit cursor %ed ¥ W& Wt B Query exccute B & uE user & fom
¢ mmmmeNmmtmm!ﬂcodmgmm%t

t Cursor: S cursor %) PL/SQL block # BT data-processing % fera, fafeft =1 wim =

m—dmuﬂ)m o & @ UR user-defined cursor 1 explicit cursor HEY ¥

plicit Cursor _
Jlicity cursor 1 PL/SQL & declaration section ¥ define f&1 e %) T8 wF SELECT Statement

fea s & St UE ® SU=€ row return HTT 2

~ CURSOR cursor_name IS select_statement

sor_name - mﬁ?mrwmmil
Wselwtqueryﬂ‘ﬁﬁf‘l?rowremmﬂﬂ?ﬁ R

- select_statement =
xplicit Cursor @I ¥ g fewar sma?
slicit cursor &1 FEIHTA Excic 'ilT(Step'g—

tion Section & Cursor %l open |
ation Section ¥ Cursor & Data Fetch (frat) &
or F1 execution section ¥ §% (close) FX ¥, PL/SQL block &l @™ %W ¥ Y&l

. variables;
Cursor;

ss the records;
} cursor;

G AND REVOKING




{ o & fargroferamd (Privilege)ﬁr (ERELBETE e
. o ata control Langauge (OCL) @1 database #@ & fou 4 table create HT, sequy,

; i rform :

pase § 1§ i operation pe F fPfPR | @ & By & O
ﬁmwmlz:eil Data scﬂ; o ) FereuT =T B l
view create FTT1, 3%

" SWS*W:W

fystwfireR wife B 2 : |
:b'ect & fagriusr: 3‘9‘3 Database table H B operation % o fore, foh anma?
W(J)ueryﬁaﬁﬁﬁﬁ?ﬁmﬁﬂmm%l

PCL ¥ @ T # commands &l & — .
e GRANT: User @I access & Al WW$WW'{€# & fere seme T 3

e REVOKE: Userﬁfammwéﬁé?fmsﬁnmaﬁm%l

User &I Session Create &4 @l I dfad a1

99 ¥ SQL ¥ F1¥ user create Fd &, fan 3faq argafa @ favramfashn &% a’ﬁ@ﬁﬁaﬂm
I8l a% F1 login Wt & FT a1 3R session i create TE FT FeHdl User Fl session create »
*ﬁﬁmﬁﬁmﬁﬁﬂﬁcommandsﬁmﬁﬁﬁﬁﬁﬁ%l

&
L+]

sjay famdt session, table, create T S system 2 AL SN

GRANT CREATE SESSION TO username:;

User T Table Create %t & arfq T

User 1 table create #37 &1 {7 33 & fow 99 < T8 command &S FT ST -
GRANT CREATE TABLE TO username;

I8 AT F table space ¥ table store FT space Y& HIdl B

User %1 Create table %1 STFafT 1, 39 table & data store % & fow wafw T8 ) = hed
SHT table space F1 IHeh table 3R data F o T FH &1 favwfrer o 3 wem
ALTER USER username QUOTA UNLIMITED ON SYSTEM:

& command user F1 unlimited table space ST H3 & Tafa <t 2
Permissions (it ) @ amg o

REVOKE CREATE TABLE FROM username

--\""\-\..
4!
fom W,
o
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PL/SQL #1272

PL/SQL % FE% FaEUl

PL/SQL % operators 3 &R H SaET
PL/SQL variables & 9 o FaEul
PLJ’SQLa‘? user defined functions % &R ¥ Fantl
Cursors 1 B1d 272

PL/SOL # Flow control #1 faaRt & §HAEC

PL/SQL 3 FOR LOOP #1 32T & H™ TR
fadt number &1 factorial frpred & AT PL/SQL ® program igice i

Procedure 1 Edl 82

, Triggers #1 za €7

Translations F1 gt 22

Triggers % ¥ 71 fawar § =aEu

RETURN Statement &1 Hew 22

pL/SQL F1 fagrand, Farsul

&7 Trigger #1 &9 Drop F1 TFd 2

17 PL/SQL Block & @ basic section (fe) 1 | 82

48, Cursor & attribute SQL% NOT FOUND ¥ 1 Return E?

i1
2.
3.
4.
5.
6.
7
8.
9.

See L 3

aQa
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e 3@ @ % database H FEWR (Performance) Wa3A ®&a availability alr w2 Y9 W data
handle T T A€ A fEAn S 2
e BASE transaction &1 39ar fa&an s 21

NoSQL & IR
databaseﬁ'@ f&% MongoDB. 3R Cassandra & 19 FH HTA o dga TR FER BN 2 Tl

NoSOL
@ T AT 3R High availability (data 51 ¥ &S5

@21 W 2 : High scalability (data 51 98 LEin

sk 7 &9 H available 211)
ase data 1 horizontal scaling % f&IT sharding 1 TRAE HFW

1 High scalability: NoSQL datab
3| Data 1 o-siem HEN SR W TEW @ machine (Computer System) T T & @
83 21 Vertical scaling &1 A& T ®, fe

F data 1 FHH T @; 3H GHA &1 sharding
s T % f&u ST, 3R horizontal scaling %

w# & machine W data FT handle &% & ferQ
e & T data F1 handle FT ¥ T2 i machine® € STEI Vertical scaling % ] FTA

a8 9% horizontal scaling &1 ST T SHE Bl 2| Horizontal scaling & S
2: MongoDB, Cassandra 31T&| NoSQL scalability &1 a5& [ 9gd & data 1 T9E THA
# 39 data 9@ S NoSQL database ¥ data 1 ¥awe o faq s1ol Yo =@ o R

2. High availability: NoSQL database auto replication (3T Wfaepfd 39 39 &A1 T1) feature
Zrar & <t et ot failure W1 fearfd H data 1 UH copy W Hfa = A 2, fe data %
SqeeIdl 9% S #1 TE data failure B T, G SR W data
a1 & 3l T data 1 T2 TE €W <

5 NoSQL & T&9 (disadvantages )

~ No QL & TP disadvantages = T T 2

1. Narrow focus: NoSQL database F1 HEAA storage % AT design fFa T 2 zafem 4%
functionality (TIwuTEl) W & T focus () TE HTE el W Agd TAR transaction
%! Manage HTT &, 96 RDBMS wF ded fawed B 2

~ 2. Open-source: NoSQL T open-source database ¥1 3% fou F1§ 9@ W1 standard -
3. Management challenge: SgaEl data I mange F & T big data tools 1 @IS B
s 7w & g gl S F1 manage T ST it a7 21 NoSQL H data W
~ RDBMS § SR Siee 3| NoSQL %! install 1 3 manage FT & et S o
T Fm R

4. GUI: (Graphic
ackup: Data 1 backup & NoSQL datab _
T daia e FeoR S @ backup T F1 T T

al use interface-user § Graphical Method & S[ET) &I Fforn Suer & 2
ases 38 fF MongoDB F FuSrd 21 MongoDB

=
e
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%9 MongoDB a1 CouchDB data %! JSON form,

at
sl e N%S?%; dDocatabaSZntaga &2 W 2 (Big data, network bandw'ldth‘
A . um
H store F &1 TR HAAT

Rt
speed) 31 descriptive key names FE i

<1 &, T4 size T EA 21

NoSQL Database & W&HIT : ;
1. MongoDB database NoSQL & document based database STl
2. Key value store o WahI: Memcached, Redis, Coherence.

3. Tabular & W& Hbase, Big Table, Accumulo.
4. Document based: MongoDB, CouchDB, Cloudant.

NoSQL & & FEWHIT & wET
. 519 9gd S 91 data store AT &
2. Data ™ = %1 relationship T ¥gd SIR1 W& 1 &
3. Data 999 & W19 93el @l & 3R structured. 77 &I
4. Database level T Constraints 3% Joints T 3TETHar 1 Bl
5. Data TAR 52l S0 3ik 3§ Hewer & 70 database 3 S0 FI TR TGET T2

NoSQL Databases & 'Cots

NoSQL databases H&Hd: 9R 4l gt 81 Yo goft, (category) Tl I-319 favraar 3R Ham

21 HE <t % W& 1 database 5t problems #! solve &t F TRAN AYH G FTE€IG &F feam
¥ database T Lo

® Key-value Pair W 3R database
® Column-oriented Graph T amyifig
® Graphs W 39ifg

® Document-oriented (Documents 9¥ a?%ﬁ database)

Key-Value Pair g7 e




NO-sQL 169

——

-pation queries 9 SUM, COUNT
'ﬂamcolumﬁmtl + AVG, MIN a11f% & % =wga 31=81 vauH Fa 2,

g7 AR NoSQL databases = Aferarar
d i i i
"l i ata warehouses, b;s;mess intelligence, CRM,

_ Cassandra, Hypertable column based databage F FE IR 2|

| .Oriented (Documents 4y #u'ﬁaa)

R ﬁi‘l’? ftr)eSdQL database data &1 key value pair #1 T& 2 store F@ 3 T value i
'{5;} stored a1 ST 21 Document =1 JSON A XML % formats ¥ store fan sman 3
I e Ghdl % ﬁ-{mq{querymaﬁmm%1
- database &1 31feraay (MS s i
i ystems, blogging platforms, real-time analytics 37T
g T s 2 .
/& transactions ¥ SIS FEf T =few @l FEA operations 3 queries F1 TR

entities &9 T store HIA & 3R entities o == o Relation F1 I store FTd 81 &l
‘-Cﬂ')ﬁ Bt ® 3R relationship TR (edges W) BTt i Edge (R entitie/nodes)
E GG 2 TIF edge 3 node I TH unique identifier 21 21

dﬁt&bascﬂ' SR I T el tables S?Fﬁ 33! T® ¥ connect &l B, TH Graph

';Igj_ati_qnal (377% WHN H! relationship) A& el 1 Traversing relationship i =&d
Yer o= GEel €1 database § BHl 3R S calculate T i Wl FEW Tl T4l

ST database &1 3fH@a social networks, logistics, spatial data % fere, e T
, Infinite Graph, OrientDB, FlockDB &® popular graph MU database 21

S (3TANT)
NoSQL T IT&rT
3 Store a0 &

nal database &1 AT FTH ses
tions ¥4 ST &l

sion data ¥ manage FTT TEI FIFC ¢, wem

# i global session store 1 EHE

ﬁa' cases § el i - 3,
A ol o manage Ll
T (i session informatoy mal_l-;gaga' i%"f Bl '3' I store FH & fou 3™

se il web application size

2 - ©BTEUP Vertexal
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Jwg & g &, @ f& schema et documents ¥ 33 Stong
re :
e % record #1

L ﬁ!ib' session ®1 data unstructu
w0 sra g &, 1 f relation databas

* - -
.. 2. User & Profile #! Store ®11 & T B e v,
] e Online transactions &1 qa w1 & faT user & )
"'I W@ & &0 user & profile (ST @1 store FHE STEl T
/ e @ € W, web 3 mobile application %1 Wﬁ‘T g &1 | Tl e 4 e m_ﬂ X
Y513 7T user F TR F (profile) F TE T AT, FF Wq;} e i
| e NOSQL ® server ! H&Al %1 d@raT capacity (Data store ¢ I &THA) qerdl SETIR

3. Content 3iit Metadata @! Store FTAT :

o g7 W companies S fF publication houses F1 UTHt STe =feq &l ol Fgd SR data 3

store FX T G articles, digital content 3 e-books, dTfeh T tools 1 fHeTH T&F h&'arm;ng

platform S9191 51 ||
® i applications Sl content W 3MUIRA &t 2, 378 metadata 1 TR-AR access FT TEaT &
S99 response times qgd $9 A =ifeu)

® Content T 3TYIRT applications F F9H & oI, NoSQL &1 F4RT data F1 Seel access 7

& foq $iR fafe= ¥R ¥ content # store 3 & fore fan sman 2

4. Mobile Applications & waNT

o Tfw smartphone % users 9gd SRl 98 T 2, mobile applications 1 F&d T data volume
FT FHE FT G FEA TS @ L

® NoSQL #1 541 %, mobile application ¥ size % Qe T® B ® 3R §F user 7 o
i STt 2, @ application F &7 Y 9 A W TG S T 2 Sil relational databases

¢ NoSQL database ¥ data % &1 schema (structure) & store fFa Sy 2, Tafem application
developer & fen apps %1 database 98 SR S5 o fam update T TEd AGH Bl 2|

® Mobile Companies g Kobo 3R Playt; !
ki aytika, NOSQL #1 3w et ¥ aiky @ users F

EPoae e i T S (sale) 37 datatﬁ.W%Qm 8, Sl o
® WA®EFH scenarios ¥, NoSQL databaseg ﬁ?ﬁﬁ—l SYTEH ey 2
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itional databases 39 Wg ¥ :
e e m = _é:lata'q'ﬁ storg’l%"t HY HHA NOSQL database, organizations
e o data ¥ access FTH 3 T&1Q, store 5% % fou

:mmﬁmmﬁaﬁgﬁmmm%l
ce W IUANT

MMErce ‘q:‘_qﬁzﬁ NOSQL'Q)'[ 'sﬁ'qm a@
WR AT F store T ma-im"r %(liataﬁ store T % fore. i user gra iy

_. i applications 39 social games Sl TEH data W i ®, 39 users WG TF 9T
3| Users %1 T F1 T & BRIl g A data, T8 database 1 € 9@l %

TE % data I store FI T, NOSQL 38 % o applications % T Iwma B %l

. 9€q mobile gaming FHUFAI SW: electronic arts, zynga 3R tencent TR TR o

ng § SUART

current web page 9 ads 91 offers %l display &%, income ¥ I[S1 g2 e B )
age B ads F1 Fel W display FT 2, f69 user & group H target FT B; A user &
avioral 31 demographic characteristics 1 JIHIE TH FH % T NoSQL platform

7 foran S 2

database ad sFafal =1 user 1 details track FW &1 A WA FW 2, R W
detail 1 place F clicks 1 WHESAr & =g @ 2

Mediamind 3% PayPal 8 ad F9fFi 2, St NoSQL database 1 TR FE B

CATION ( w&ITT) h
. g T T A apps F FAT G § NoSQL
: pgmcular platform '527{3;? _; 3 applicationsqﬁ &9 Ul 3R 3 relational database
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e (assandra users & mcs:l‘sﬂs;’;;ﬂ;ﬁtcég;iw; mscr 1D 7@l primary key #1 9FF term SUpe;
@+ (search
:ﬂ:?::aaﬁi .E::;TD. i:olumn 1 A maz; g essages (Wﬁ) 1 list F=+ T
; Cimans;;&jm?qm;s:;icﬁD :Iil::nry key, recipient (message receive HT ATE) F1 |y,
,E:f:::“ columns 31T message ID column names 81 #1 g .
Facebook ® original Cassandra paper # @sht recent information (mﬁﬁaaﬁl:ﬁ“ m’ 5

DataStax ¥ BRI maintain fepan ST g, Cassandmaﬁ promote

Amazon DynamoDB

Amazon 3 Hifer® 9 & Dynamo paper F
stores 9T STTRA database F1 launch T 4TI .
19 o1 DynamoDB St Amazon %1 marketplace site & Web Service o Iqer=ed 4l

ach 3GH 3T %:DynamoDB

ETelifeh Dynamo &1 37941 M original Dynamo & THe 2, 3! appro : .
o et @ P A copy) FEH A & Forw

worldwide synchronous replication (¢ fa¥a # & ST '
consistency 3R durability (fe#1 8H) &1 TR fiedt © st fedt sft enterprise application % fer

| Tgd S 2
DynmoDBﬁmHﬁﬂ?lmﬁWﬂ?mﬁﬂﬁﬂﬂﬁﬁFﬁﬂ?ﬁﬂ%mﬁﬁﬁﬁimdata

-' store foFaT & 3u& feqe A, St 1 TH e R RKEA= model A1 3 application developers B[

" 9gd 99< fHar T4
Y TF ‘free tier’ HT faHey ot g1 2, R 25GB 1 data store T =1 Giewn AR FD write

3R read capacity units 3 St 2

3294 NoSQL & key-value

gar1ferd (Publish T, foreent
ek cmf\?ﬂﬁm

Iqeh 9% q Amazon'af Teh A databas

Google Mail

Google F1 Bigtable #1 google % applications % TH wide-column storage &1 o fo@ == TN on, S

ﬁzlm' Google Earth, Google Maps, Google Books, You tube, blogger. com, Google Code 3R Google
Bigtable 981 large information & set & f&T index lookup tables provide It oy

LinkedIn

Link.edin?'} information (SIHeIE) 3 el % U Hadoop F1 36l fan o1 <0 T T A @
;]ationshlp F1 SEHIE F qoR (37 W processing) & 3IW graph informati ’a? ®9 § NoSQL
Voldemort key-value store # 3Tt fa a3 query & foru 2 e on £

¥4 W€ Linkedin 7 servigc % TR data & rolling view (T& = H) = maintain f&F@1 g o1l

R T il
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madcasting Corporation (BBC) &

ik R T

e £, 8% B T8 BBC & television ai‘ttrad?oKﬂz mma;;?‘z @; valipe F9%, 8 B
R 3| a%a ¢

<odes, series, 3R brands %Y :
B S SHFRIE =) updated F1R F1 e o = o 2
3EM team \

metadata 1 access WgH
F }1 3Tyl o
":_;ﬂ{ I8 Mark Logic Server & a7z =@ ﬁmﬁ Qa:‘-q?:i A R AT PR Y e
Fedl BBC &1 services &1
- qehd 919 ddl .
) @ % 9y € R T ?1 Nitro =1 Y[ iPlayer &1 functionality
%! 4t informati platform ®t feeran =gt ¥ wigss #, Niwo H
information 33 +t gfaw =it : H, Nitro ® partner

BBC 7 #egd foan fF j i
| . . jouri'lahsts (T=*R) ' folg o =
port website T FEITAT &1 F&l Publish (YFIf¥@) wtm 1 Te aag ;mm a::k ai‘:;;%a:a

aﬂ%@BBcaﬁaﬁrﬁ'ﬂT%Subjectﬁﬂgﬁuﬁamﬁaﬁsﬂgfamﬁiﬁﬁﬂmm

fopa T, THY TSR W ITHT 9@ F1 8 TR
rt % home page W ST England football team 3 link W click F%h, A shaw 3

,fmtball team 1 Wﬁ'ﬁf Ig THd 2, afcsh England football team & fHE player & N H
w5 URER 1 FErEl A 9 T 2

are.gov
OVE’I 3Ad T hI Heg Sifea IT system el SIGl 2 Eg'q'ﬁ TH & gd E210y system
on T fo@d @ 8) & W Wl ™

1 get, {9 Health Care. gov marketplace (Sl scre
w1 § s FW ¢, faad stem-ae

- ﬁ@,ﬂgﬂﬁiaﬂ'{syswms%’lﬁ%'ﬁﬁﬁmﬁ?
ormation (Wﬁ?ﬁ) store HT AA 2 99 f% Insurance &I data 3R SEETE S

3 AT HI T&H Fd ¢ 39 A, T T Insurers 37 policiesiﬁ off marketplace website

S a8 AR F 1 = &
& faT messages (wEh) W g & AU store

' & &9 % communication
Health Care. gov 34 states % AR F coverage

* % systems
& a3 9% A S w9 FRIED
sl |+t 50 statesﬁ'? fau support?t'a'i'ﬁl 2

back-end systems database &

. l_'."'vj,: 0 '-ffff-,.:i;; __! ) | m= || | -y e
el U B S S B Y =
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ices 4 Mark Lo
Centers for Medicare a1 Medicaid Services (C]'VIS)\;}";lcl s
i ic er 1 system &
end database % &9 ® ¥ &1 Mark Logic Serv |

- Ea|
store F ® 3R AR F wE@ F G FA <) 3 analyzes T &, NoSQL = X
3, ot AnifE H R T g,

UF subsystem S ¥} Message F1 real time (Wﬁjﬂ
3 fgy ot gmd |t SRS F hang,

mélm%pmjcctwmﬁﬁﬂ?mﬂ;}. 4 .
F&, TF 96 rollout & Y H T million Americans cover Tl

[T Information Sharing |
§gd w gRftyfagl § smyeh! information (q=) ¥ access o HIY-HIY IqHT L& ol ft e T

ygdl 81 9 F9 I & 3
® a9 T FH¥IF (publisher) fhae @iie @ weet ST FT summary TG 1 TS < 3

WG [0 e #t a9 @lisd & a1 & 9z w2
® T WHAINH Tsit STer-otem @ SR child protection officers, medical staff, educators i

law enforcement agencies ®1 STETT-31e1T data access & IUFR et 2| : |
e FiE st intelligence-sharing application /&l @S Fi{eh ogd S FEAY shared (FEM) HE

BIil 2, T AT SToM-STeTT cases (WHEH) ¥ Few @ @ access F S 2 e fa

SR B St @ information 3@ F1 SHHR B 2
wadataaﬁwasaﬂ“amw%lmwﬁ,ﬁvmwﬁrecmd%ﬁmmﬁmﬁ%m
C) %t S YSht 21 LBAC record #1 3o

®H denormalisation 97 label based-access control (LBA
3T @ T content & fewrg T I5H F@ ¢ A fr & permission % f&EE W, 77 labe) 3

Tl S S ® 5 data fheeT gasTeier 2
39 WE & 9al | NoSQL databases record, cell/element 3 foe 97 = 7 Y& Y &3 7

9 Accumulo, MarkLogic Server 3R Allegro Graph $8 =3 fasey ¥

Citizen Engagement (mifray =3 AT )

HHR NoSQL databases F1 T FA & A % TAHRFT & fo, afy o= Gl T I
/W FY T T 2 WETUT % fera: Virginia, 1-’fI-"'Elirfa:'& County, W’lMark Logic Server 7 T F

l

H gedt f s
el fﬁ@waﬂmﬁmmm%n t;ﬁr:%QTé?;rzgt':()graphic:es points ( siifer

e a(:%f? ';lggr? H T T website legislation.goy i UK 39 %/ & an & « &l
e : Wqﬂﬁﬁﬁﬂﬁiwwma@%ﬁmzﬁwmesﬁiﬁﬁﬁ

mwwma}mwebsite#mmm%“l
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A |fadE ¥ F AU
o am%anmmmﬁw TR B T
Qe ST T A S fom

" Iﬂlﬁ ® ﬁa@mmfercncemﬁ\ﬁ'&l ¢ -

AT Yo

oL 1 &2
QL & T R whR o

QL %1 RDBMS ¥ germ1 fafay)
QL databases & Tt YHRi FY 5|
& sygam fafan)
F1 HIE 9" application T |
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8.1 INTRODUCTION ( uf=r4) 3
Datawa@mmﬁ?ﬁ%ﬁﬁa@wﬁmmﬂﬁmﬁ'wﬁ?ﬁ%m am
fost snfefe TaruT #) w9e ® B fFE S Organisation & commercial data o F8 fewd 7
data ®1 39S T gq Hed (importance) Bt 2, FARTY Data 1 & 3R TW (confidencial)
S B R1 ¥ Chapter § &H Data &1 W & TR ° 92| SR 9gd s & Computer - bagg

controls (f45%) 313 ¥ W Data %! Tam WaH F@ &

Data base security 98 &% 8 St Data 1 &1 F%ft & 3R Database #1 Intentional (ST
FI) A SAHHF (accidentally) @R § Fad 3 [uan st a1 fak 39 data 9% diftg 981 2 = T
organisation & database # &l ¥, T Q& | FH system & iR feeqi =) «f IHEE YgA T
2, W enfew H Database structure 1 & yaifag swar 2 $HfAY data security hardware, sofrwar,

T 1 sfiferfiat & T Database security %1 STIvgeHqr TS B

* T SR wramet

o MY Sk TEar 9 afy

® DataFt privacy (f9s/an) #} =1y
® Data &} ar@eq (Integrity) %} ify
* Data ¥t 3uemmm %3 71y

¥ W wfifefrt 57 g
TETIT areas Y e 2 Grﬁ T organisation #} s 21 =

IS4 Data #1 Jara
ﬁm%a;tzqﬁm?gm?ﬁm'wqﬁ@mﬁwﬁqﬁwmaﬁw?m
ST g3 (connected) gt 2 e ST e, it Organisation 7 WRT data 2178 ¥

176
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& W5 organisation W %9 2 7% yaE q=a@

based c:;ntrol (W ux atenfta freior)
outer system H @R | w=g
dures (FaYT &t mﬁ; Wﬂi'r‘:z g%ﬁﬁa;gﬂa; & Whd © T physical control ¥ S
oA @ GRFfT 2, ¥ DBMS 5 L SR a@.ﬁ YR = computer based control
2t T ¥ gt o aE q % operating system %1 &N HI TE & @
mputor based data security 1 list = & T 2
authorization (access 1 3fHwHR)
controls (access TT g7

Taeid frdt i %9 SfUER S (granting) T SAEHR aTH &
1 create FT A access (F&) F gfaun
e H 21 users Tl AR A

13! access control 1
o) 2iT ©1 SAIFR user %1 database objects
oo fags DBMS F1 utlities 1 e @ gl
i = @ wE & fa S

§ qHR access control F& I 2:

onary Access Control (DAC)
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e Unathorised (3eifiig) T8 @ik swmmer i wfafer foen S, ol #orefe 3R multifacty |
(el user Gt & 41 F& ¥ WA & foIQ Tk ¥ A Factor B) access 3R data manageme,,

o @ e faman S g gl
® Database I Load 3R data storage %1 &T9dT 1 testing 9ecl &1 B SHI =6 dlfeh databag,

overload 1 §1€ ¥ crash 1 & W, f59 distributes denial of service (DDOS) 9t &&d &
® Database % server H1 R Backup % SUSON *1 Hifqes Geam 9 910 & gam ST foy

SGRIST 1Y ST S, 4G efy, w2
° Wsystemﬁﬁﬁmmﬁﬂﬁﬁ%ﬁagwwwmﬁﬁma?%

Yol @ et 8 T !
8.2 DATABASE SYSTEM &t wifaat
Dambaseavmagﬂgq@aﬁﬁé@agqﬂqﬁnga%m Y AT Sgd S 2

1. Data Quality (Data @t Turas)
isati THIETT BT TMEY, S Dag

SHE-9 Internet R In
S . ternet 1 Qﬁma q&qr
(0) \ ﬁ. : Gﬂ‘ I—E;T
éﬂiﬁf ;”lﬁmaqfq:; ’fﬁh%' T e % fog \itzatai T SR o & aiferm 71 o7
e F cat ark T F1 T
T T & oy M Duplication distribation @ ot o < ¢
i tech"iqu(aﬁqg E—g 2 KL 3R content (data) ™



g 179

mﬁﬁw@wwﬂgﬁﬁ%ﬁdomainaﬁmmﬁaﬁm%,m@ﬁwobjectsaﬁmaﬁ

-a-g;ﬁ sic wEeqUl properties 1 WA W@ & WH-We alter Y fHA S0 FHM 7
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user &1 3T It €8 decryption key ¥t ¥, TH9 DES 1 HHw 1 g w1 wwa #1

_ Pubhc-k;y 1'613.1.1101'1 1 TH 'ﬂ'@i TSE 9% ® % encryption 3 decryption keys Fq I <)
FHE T pubhc-l'(ey encryption algorithms one-way functions & 31 W fivR wt 8, @ o©
function Ed g fS9! inverse %! compute (V1) TN Sgd AfRA T ’

sz & fau RSA algorithm ¥4 observation W | ¢ 5 o8 S @ e B @ T
fea7 91 F1$ number (FEAT) prime number (31T HEAT) % o 78 g non-prime number % prime
factors FTeHTEHT g4 Hi¥ehel 1 21 T number fSE 100 ¥ SR &% & 3¥h prime factor M

% s e % fast computers H1 Ht CPU time 3 &3 el T STE)

a9 &9 98 sketch (f53) &1 ¥&d € fF RSA diagram & 19 =1 Intuition (BraAES 9Y) €,
7g g ge for o= data 1 encrypt HT TR integer%l T encryption key 3R U decryption
key F1 I % foTg €I @ Suneet 7 T public key T i A ¥ Tenst p, P, F PEEA
(product) B! Private key (P, P, ) %1 pair# 3R decryption algorithm F&IHIEl & € Wehdl i Py, P

F1 product (T[°N) & &F TaT €, @ & product P,*P, %! publish ¥ 3 S il unauthorised user 81T,
=01 2. data ! T3 % T P, 3R P, WE 9 WM T (100 IR

EL Py *P, % factor
it get) 79 39 FW B R JEUTS/A T user & forw wga giwa == <)
: _ User U2 communicate with user U1 public key technique ':
' _ / Intruder
Plaintext l E LS I l ‘ - e ‘ Plaintext ~
ncryption e Decryption 9
L inethod : Ciphertext fethod 5% “
* ' - * User U1
Public key U1 Private key U1~ ~ .
i.e. P1*P2 i.e. P1"P2
Encryption key Decryption key




186 SEEY Fa= qoTed & @Ed et 2 ‘g(ﬁ-]?l communic-‘-ﬂien
ol %1 gfee 1 public key encryption 3 W
?)

gefer &, T - Keys
R TE S G % wi &, fod DES DCEYS encr)’ptiongiﬁqm T smy

= scheme SEIHIE o
i ?jgsmmﬁa;ﬂ?? s &g o transmitted fepw 7@ data
exc

Encryption & TehdTT 3 | _
Encryption ® freifefs qmft X e W 2 7ef @ F1 public-key ENCTYptioy |

g TS kéy m’r secret
e Key management ( geal 2l : s
& afer § off decryption key =1 GU&d {@_%” E‘Gl'ﬂ <t data ST plain texteh €9 H Proceg; |
: 2 sort HM T, s T &
5y sym;m b eﬁﬂ?ﬁncry%s{;ii 378t ot transaction F’TOg"amSa’T Wacce-ngss 4 K| g:n I|
SR isation % & T T |

e Data &l encryptfﬂﬁ ¥ physical storage orgar} o B 754 . indexing .
2 =eEw & f&w, S data encrypted form o store iéﬁlzﬂ : AT
gyt B 2 '
Database encryption & adent ék Yhi{ < .
IR § g X ¥ database encryption methods ST ¥1 T At & | i mﬁﬁﬂ_ oy
3 37% DBMS environment & faT aﬁ?—m solution ¥aI® wfgar BRI 3R e thqodaﬁédl » _
¥ HEFI-3TT TE F encryption method F T © 3R Tg ft I o foh HME-TT me abase
W I3 TR G AR T3 envir_onme,ntﬁ G| L (apply)%’fm %l k.
R & @& & database encryption ®: Business Application Encryption (BA), DBMS Application
Encryption (DA), DBMS Package Encryption (DP) 3t DBMS Engine Encryption (DE). IS ED flatabase
encryption STE-STET TR T 1Y FT1 & SR TR THHT functionality (Frderar) iR requirements
(S&T) STem-2rer Bt 21 A9 Ry M fod # srem-stem wR @ T ¥; e encryption # @

S Fehdl € (R S )

usiness Application Business application encryption

Web Application Web application encryption

_[—> DBMS application encryption

DBMS Procedure

-~ Sysfems
DBMS package encryption
DBMS engine encryption

Volume encryption

Network appliance for DB encryption




w—

' 4. Business Application Encryption (BA)
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| varcuamoe |
 CHAR(7) <
NUMBER(7,2)

'NUMBER(,2)
CHAR(6)
CHAR(®4)
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(b) ER model 1 relational model ¥ ager & step fafay)
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(c) Distinct clause ! STTEX0T & WY AHABY|
4, H9 fGu T we H @ A S w1 IW -
(a) Constraints 31 84 ®? fa@r & «@nEy
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[2 x 5=10]

(9) Strong Td Weak Entity set = 27 sererw ofd SEEmEw
e F @ frdl @ F IW < 2 x5=10]
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(3) Normalization 3T 1 ECtD] 27 Updating anomalies T FHART
(9) Functional dependencies T8 decomposition T Hfera feoqut fafam)
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