L,

3216198 3l

ved 1(H) [3 3jel]

Three-level $216i35 HI[S2sy4 qHNdI.

¥dIGL:

26id:

2dR
External Level
Conceptual Level

Internal Level

SIRAIAIH:

User View 1

(4
qeid
Y52 @J23 U V@S el Ui
Ayel dilFsd 2su?

Ailds 2212 [do1di
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&g
guzl2IsdiAl HI2 S2I abstraction

ielc] S2il ge

22i2% ¥4 access methods

User View 2

\ 4

\ 4

External Conceptual Level

v

Internal

Physical

User View n

* External Level: caifsddid Y252 )23 244 [dfeie vifdsel $3Rid]

e Conceptual Level: 2213 [daIdi [d-1 iyl S216155 schema

e Internal Level: ¢iilds 22i2% 22s2f 14 access paths

43l gls: "ECI - Every Computer Interface"

ved 1(cl) [4 d1ei]

Geleel A1l Total Participation 244 Partial Participation 24%1di.

¥dIGL:

26id:
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Participation
Type

Total
Participation

Partial
Participation

SIRIIRIIN:

L,

3216198 3l

I
£25 entity 24 ¢1191 A4l ¥
S

s2dls entities @191 4 vel dg
215

STUDENT

ENROLLMENT
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vdls Gelsrvl

Double

) Student-Course enrollment
line

Single Employee-Department
line management

EMPLOYEE

Partial (may not manage)

DEPARTMENT

e Total Participation: duH [GeiieilAii 2A1Mi Al As siiMi 4igell s21gd] s sidui

e Partial Participation: ci¢ll sHI214i department 4 manage s2dl eil

N

e Double lines total participation constraints €2iid

e Single lines partial participation relationships cidid &

Hu2l 2ls: "Total = Two lines, Partial = Plain line"

ved 1(s) [7 2fel]

S19d HA¥H-2 [F224 U2 DBMS I SI—AEI 444,

¥YAdIGL:

26id:
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L,

3216198 3l

SIJAE File System DBMS

Data Redundancy G duplication [42i5id redundancy

Data Inconsistency M1 AHY] sel integrity s10dlg 28
Data Sharing yifed sharing Concurrent access uie
RisyfR2l File-level security User-level access control
Backup & Recovery Manual process Automatic mechanisms

* ©g215d S21 Redundancy: viW@sei-i4i duplicate S21 2212% €2 S2 ©

e S21 Consistency: d1IH Jiftdsel+iHi 2HI4 S21 Y[dlgd s2 &

e Szl Independence: il\G@s2lHi S2i structure 1 $2s12iell 2dd>

e Concurrent Access: 2i-s Y5 vis 1a S21 access s3 @15 &

* [AsyfR2] S2id@: Y232 authentication 244 authorization mechanisms
e Backup ¥4 Recovery: AIUIAIU S21I 2811 A Y4:22i U

e S2l Integrity: Constraint enforcement S21 2jeidd] 10d &

43 gls: "RDCCSBI - Really Don't Copy, Control, Secure, Backup, Integrate"

yed 1(s OR) [7 d)ei]

[Gfda s21 Hiscal 1€l cididl. siguel 6id gsui aumal.
FdIG:

S21 Hisc] All:

e Hierarchical Data Model

Network Data Model

Relational Data Model

Object-Oriented Data Model

Entity-Relationship Model

26id:
HISH RSA SIAEI JlRGIAEI
Relational Model Tables with rows/columns R0, du’ils Performance overhead
Network Model Graph with records/links §°l0 navigation s[2d 2gsuR

Relational Data Model:

e 225YR: S2I tables (relations) Hi 2lisdidi

No. 3 /23
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o g2si: Tuples (rows), attributes (columns), domains

e AlIUR2l-A: Select, project, join operations Gudc

Network Data Model:

e 22sUR: Owner-member relationships a2l graph-based

e dfdolald: Record types dai auw links

e ddilsdi: Many-to-many relationships ge2dl 2ld 2iuis

"u2l gls: "HNROE - Have Network Relational Object Entity"

yed 2(A) [3 dei]

A1 s1fSHIG2)25 AuAdi.

FdIGI:
26id:
Cardinality udls
One-to-One 1:1
One-to-Many 1:M
Many-to-One M:1
Many-to-Many M:N
SIRIIRAIN:
PERSON
1:1
PASSPORT

(3
qeid

£2s entity s cilx Alel dicig €1d

Uis entity 1S 12 2iciE &R

A4S entities As 12 ey Ur1d

A4S entities A4S 12 Aciy

DEPARTMENT

X

EMPLOYEE

o

M:1

/

216198 dAadoe (4331603) - (G210 2024 2ilcy2led by Milav Dabgar

Gelerel

Person-Passport

Department-Employee

Student-Course

Student-Subject

STUDENT

COURSE

e Cardinality constraints relationship participation limits ciuii[Rid s2 &

e Maximum cardinality associations -l Guz] Haiel 2uw s2 &

e 521Gi%s [S3318/4 vi relationship modeling Hi Hee s2 ©

#4u3l gls: "OMOM - One, One-Many, One-Many, Many-Many"

No. 4 /23
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ved 2(Gl) [4 d1ei]

Relational Algebra Hi 241G22 g U214 A4Adl.

SdIG:;
26id:
Join Type Udls uReny
Left Outer Join g gl left + WRid1 right
Right Outer Join X Giell right + H[Rio1 left
Full Outer Join X Gid tables Hieil iel|
Gelseer:

EMPLOYEE X DEPARTMENT
- Glgl employees 2y S ©
- Department GET employees Yl NULL values

GRS tuples 4 A1Ad O 24w s3d relation(s) Hiall

NULL values 2|4 23d attribute values ¢i2 &
e Rl uslR: Left, Right, 244 Full outer joins

o g1 S21 relationships 1 reporting 112 Guidil

4u3l Zls: "LRF - Left Right Full outer joins"

yed 2(s) [7 ]

Specialization i Generalization <l concept I Gels2el A1 24di.

FUIGH:

26id:
Concept (€2 ulsl
Specialization Top-Down UM [dleie
Generalization Bottom-Up (cileieell A=

SIRAIAIM:

No. 5/ 23
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NULL Handling
H44Rs right 412 NULLs
1S left 412 NULLs

A4HS HI2 NULLs

Gelsrel
Vehicle — Car, Truck

Car, Truck — Vehicle
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VEHICLE

int vehicle_id

string | make

string | model

faN

ISA ISA
CAR TRUCK
int doors int payload
string | fuel_type string | truck_type

Specialization:

e yl81: Superclass Hiell subclasses Gi-1dd]

A EAY

e dIRail: Subclasses aigl superclass attributes diraiMi Hd ©

e ddlRIdI attributes: Subclasses A [dfeiw ojLigM] iy ©

Generalization:

e ulsA1: AiMI= subclass features Hiell superclass cididag

NN

o uydlsaer: 1= attributes 44 relationships AHinu &

o JRuils:er: Hierarchy girl %l2ddi €215 &

Hu2l gls: "SG-TD-BU - Specialization General-To-Detail, Bottom-Up"

wed 2(4 OR) [3 d]el]
Relational Algebra Hi keys i [dfde usiRi 14di.

¥AdIGi:

26id:
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Key Type @IwI VddlI
siduul attribute set ¥ uniquely identifies
Super Key N Sl
S
Candidate o
Minimal super key ¢l
Key
Primary Key yaie s2d candidate key ¢l
Foreign Key Primary key 4 reference s2 & Al

¢ Super Key: Tuples 4 uniquely identifies s2 £, deliRi41 attributes ¢l 21s
e Candidate Key: Redundant attributes [d-1 minimal super key
e Primary Key: Entity identification 412 Uzic s2d candidate key

e Foreign Key: Tables 43 referential integrity 22iiftd s2 ©

4u2l 2ls: "SCPF - Super Candidate Primary Foreign"

yed 2(6i OR) [4 de]

Aidy Gelsrel 12 ER-SIAIAIMHI attributes Al UsIRA 4HMdl.

SdIGH:
26id:
Attribute Type udls qeid
Simple Oval [Getifsd s3] 2Isidl el
Composite Oval with sub-ovals [GeifXd s3] 2Is1y ©
Derived Dashed oval cile attributes Hiail 21e1d?]
Multi-valued Double oval i4s values
SIARAIN;
S — +
| Name <-- Simple
Fmm e ——— +
S —— +
| Address <-- Composite
R +
|
S S +

| Street | City |

No. 7 /23

Gelseel

{ID, Name, Phone}

{ID}, {Email}

{StudentID}

{DeptID} references
Dept

Gelsrel

Age, Name

Address (Street, City)
Age from Birth_Date

Phone_Numbers
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pERSSseee Proccoee +

droscoosaoos +

:|Phone No|: <-- Multi-valued
Proccoonoooo +

Proccmooaoos +

8 Age : <-- Derived
Procomoooomo +

e Simple attributes atomic 214 2i(defIa ©
e Composite attributes - 2i2iyel Gu-ciPIl ¢l &
¢ Derived attributes i~ attribute values Hiall computed &

e Multi-valued attributes entity €ls 2145 values 2212 52 ©

43 gls: "SCDM - Simple Composite Derived Multi-valued"

yed 2(s OR) [7 3jel]

SELECT, PROJECT, UNION i< SET-INTERSECTION JHiu2ld Aida Gelsel A1l q4di.

FUIGL:

26id:
Operation udls éq Gelezel
SELECT o Rows filter s2dli o(salary > 50000)(Employee)
PROJECT m Columns i s?dl n(name, age)(Employee)
UNION u Relations %sisdl RuS
INTERSECTION N ¥ tuples RNS

Gelszeli:

SELECT Operation:

O(age > 25) (STUDENT)
- 25 dy?jl d¢ Gl students return S?

PROJECT Operation:

m(name, course) (STUDENT)
- §5d name A course columns return Sé

UNION Operation:

No. 8 /23
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SCIENCE_STUDENTS U ARTS_ STUDENTS
- Gid streams Al students %S ©

INTERSECTION Operation:

MALE_STUDENTS N SPORTS_STUDENTS
- iy mdl YRy [duiedlAl return s

43l gls: "SPUI - Select Project Union Intersection”

yed 3(A) [3 dei]

Primary Key 14 Foreign Key constraint 4 31dd1 s2l.

SUIGH:

26id:
vy Primary Key
éq Unique identification
NULL Values MR 2]
VdRAdI Unique ¢ld] & sigi
Table €ls 2iv $5d s

AEAY

e Primary Key: Table -l 2i€2 entity integrity ¥j[4[2id s2 &

e Foreign Key: Tables g2 referential integrity ®10d &

* d-AdI: Primary keys unique, foreign keys repeat 21/ 2is

Foreign Key
Referential integrity
HoR ©

Duplicate sigf 21$

A4S HYR
[}

e NULL handling: Primary keys s212 NULL eil, foreign keys NULL ¢i¢f 215

43l gls: "PU-FN - Primary Unique, Foreign Nullable"

ved 3(6l) [4 d1el]

DUAL table 24+ SYSDATE Gels2el 12 4H¥dl.

SUIGL:
26id:
€12sS yUsiR
DUAL Virtual table
SYSDATE System function
DUAL Table:

&g
Expressions 222 s2dl

ddHi4 date/time

No. 9/ 23

Gelseel
SELECT 2+3 FROM DUAL

SELECT SYSDATE FROM DUAL
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w’

e Virtual table 2is row 44 s column 1]
o 2[221 HI2 gumA & expressions ¥4 functions

® Oracle-specific pseudo table
SYSDATE Function:

e ddHid return s2 ® system date i time
o AIUIAIN AHUS2 system clock el

e Date/time operations 2uizs

Gelsreli:

SELECT SYSDATE FROM DUAL;
SELECT SYSDATE + 30 FROM DUAL; -- 30 [eda ugl

443l gls: "DT-ST - DUAL Testing, SYSDATE Time"

yed 3(s) [7 dyel]

fdfde numeric function i GUId1 s2d1 412 SQL Y2di |uii:

SUdIGi:
26id:
Function éqd SQL Query
TRUNC Integer value SELECT TRUNC(125.25) FROM DUAL;
ABS Absolute value SELECT ABS(-15) FROM DUAL;
CEIL Ceiling value SELECT CEIL(55.65) FROM DUAL;
FLOOR Floor value SELECT FLOOR(100.2) FROM DUAL;
SQL Queries:

-- (a) 125.25 4 integer Y& e2lid]
SELECT TRUNC(125.25) FROM DUAL;

-- (b) (-15) < absolute Y@ g2lid]
SELECT ABS(-15) FROM DUAL;

-— (c) 55.65 -l ceil dl [Sud e2iid
SELECT CEIL(55.65) FROM DUAL;

-- (d) 100.2 4 floor Y@ eelid]
SELECT FLOOR(100.2) FROM DUAL;

—— (e) 16 4 wiya eeiidl

No. 10/ 23

uReny
125

15

56

100
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SELECT SQRT(16) FROM DUAL;

—— (f) e? Al [S4d cididi
SELECT EXP(3) FROM DUAL;

-- (g) 12 raised to 6 g2lid
SELECT POWER(12, 6) FROM DUAL;

-- (h) 24 Mis 2 4 uReiM elid
SELECT MOD(24, 2) FROM DUAL;

-- (i) sign(-25), sign(25), sign(0) i bﬂGZgZ cidIdi
SELECT SIGN(-25), SIGN(25), SIGN(0) FROM DUAL;

43l 2ls: "TACFSEPM - TRUNC ABS CEIL FLOOR SQRT EXP POWER MOD"

yed 3(1 OR) [3 2fel]

A2 Gelgel A1l Unique 44 Check aiudi.

*dIGi:
26id:
Constraint &q Duplicates
UNIQUE Duplicates 42sidd| HYR 2]
CHECK el validate s2dl Value restrictions
Gelerell:

—-— UNIQUE Constraint

CREATE TABLE Student (
email VARCHAR(50) UNIQUE,
phone VARCHAR(15) UNIQUE

)

-- CHECK Constraint

CREATE TABLE Employee (
age NUMBER CHECK (age >= 18),
salary NUMBER CHECK (salary > 0)

)

e UNIQUE constraint column Hi duplicate values 212sid &
e CHECK constraint specified conditions [d3e S2I validate s2 &

e Ads constraints single column u @2y s3] 2isi

43l gls: "UC-DV - Unique no Copy, Check Validates"

No. 11/ 23

Gelerel
Email address

Age>0
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yed 3(Gi OR) [4 del]

PL/SQL Gdis-l 241 244141,

SUIG:
26id:
(Geiid1 %32l
DECLARE ds(cis
BEGIN sAFUId
EXCEPTION ds(cis
END s2AFUId
SIAIRAIN:
DECLARE
—-— Variable declarations
BEGIN
-— Executable statements
EXCEPTION
-- Error handling
END;

&g

Variable declarations
Executable statements
Error handling

Block termination

e DECLARE section: Variable 244 cursor declarations

e BEGIN-END: s2(%i1d executable section

e EXCEPTION section: Error handling routines

e Nested blocks: PL/SQL blocks nested 21¢f 215 &

43l gls: "DBE-E - Declare Begin Exception End"

yed 3(s OR) [7 d)ei]

411 tables A1 YHICI eI ¢d S2i:

¥dIGL:

1) PRIMARY KEY d3l5 branchld ¥12i 611 26id Gi1di:

CREATE TABLE BRANCH (

branchid VARCHAR2(10) PRIMARY KEY,

branchname VARCHAR2(50)
address VARCHAR2(100)

)

NOT NULL,

Il) EMPLOYEE 26id yiafiis sl d2ls empid 212l Gididi:

No. 12 / 23

Gelsel

var_name VARCHAR2(20);
SELECT ... INTO var;
WHEN OTHERS THEN ...

END;
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CREATE TABLE EMPLOYEE (

empid VARCHAR2(10) PRIMARY KEY,

name VARCHAR2(50) NOT NULL,

post VARCHAR2(30),

gender CHAR(1l) CHECK (gender IN ('M', 'F')),

birthdate DATE,

salary NUMBER(10,2),

branchid VARCHAR2(10),

FOREIGN KEY (branchid) REFERENCES BRANCH (branchid)
)i

AYAY

11) HAHEIUIE A1V IHI SIH S2dl dHIM sHARTAHIA 21iai:

SELECT e.* FROM EMPLOYEE e, BRANCH b
WHERE e.branchid = b.branchid
AND b.branchname = 'Ahmedabad';

AN

IV) 1998 Hi S=id1 dHI4 sHaAIRIAIA 2lial:

SELECT * FROM EMPLOYEE
WHERE EXTRACT (YEAR FROM birthdate) = 1998;

N\

V) 5000 2il dagf udliR g1ddI dHIH HIEa sHuIRliI 2higl:

SELECT * FROM EMPLOYEE
WHERE gender = 'F' AND salary > 5000;

V1) 1% i S1H 52 © d Alull AR 2Aidi:

SELECT b.address FROM EMPLOYEE e, BRANCH b
WHERE e.branchid = b.branchid
AND e.name = 'Ajay';

43 gls: "CBEFFA - Create Branch Employee Find Female Address"

yed 4(4) [3 2]
AioY Geleel A13 :g(Rud gl2Ri2] aumdi.

¥dIGL:

26id:
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d Sel consistency s1nadl

[ESTER CASCADE, SET NULL, RESTRICT

SIRII2AIN:

Foreign key i ddHi4 primary key 4 reference s2dl <

o2 (4331603) - [ela101 2024 eﬂcqelcn by Milav Dabgar

Gelseel

Employee.deptid —

Department.deptid

Orphan records +2sigd|

ON DELETE CASCADE

DEPARTMENT

int

deptid PK

string

deptname

i

references

X

EMPLOYEE

int

empid | PK

string

name

int

deptid | FK

o 25AR1ud glRRI2] (g s2 © s foreign key values referenced table Hi 24Rdcd gR1d

e Orphan records constraint enforcement gl2l 125191 ©

e Cascade operations updates/deletes £2(H214 consistency s101d &

#4u2l Zls: "RIO - Referential Integrity prevents Orphans"

yed 4(cl) [4 d1e1]

yileis 4 2iyel Functional Dependency 4 @2l szl.

¥AdIGL:

26id:

Dependency
Type

Partial

Full

QI

Composite key 41 &1191 U2
LR

iyl key U2 AIgR

Gelerel

(StudentID, CourselD) —
StudentName

(StudentID, CourselD) — Grade

No. 14 [ 23

*3lRId

Composite
primary key

Complete key
needed



o2 (4331603) - [ela101 2024 eﬂcqelcn by Milav Dabgar

L,

3216198 3l

Gelsreli:

Partial Functional Dependency:

(StudentID, CourseID) - StudentName
StudentName $Sd StudentID Y2 4R W €, CourseID U -dl

Full Functional Dependency:

(StudentID, CourseID) - Grade
Grade Gi1 StudentID ¥4 CourseID U2 4R AW &

e Partial dependency S2i redundancy 214 anomalies G~ 2 &
* Full dependency 2 normalization 412 %33 ©

 2NF partial functional dependencies €2 s2 &

43l gls: "PF-CF - Partial Few, Complete Full"

Med 4(s) [7 dLel]
Gelcel 413 ¢dla Normal Form duwdi.
SdIGi:
3rd Normal Form %3Rdi:

1. 2NF Hi ¢lq < iefA

2. Transitive dependencies - ¢id] &g

3. Non-key attributes ssd primary key U A&l 21udI SiefA

3NF uédis 26id:

StudentID StudentName CourselD CourseName InstructoriD InstructorName
S1 John 1 Math 1 Dr. Smith
S2 Jane 1 Math 1 Dr. Smith
AY
HHRYIAHAI:

¢ Transitive dependency: StudentID — CourselD — InstructorName
e Update anomaly: Instructor name Gi€ddi Hi2 A44s updates ¥32]

e Delete anomaly: Student €2 s2dl2il instructor information uiidig 2is
3NF dicyel-:

STUDENT 26id:

No. 15/ 23



StudentID
S1

S2

COURSE 26id:

CourselD

1

INSTRUCTOR 26idi:

InstructorID

I
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StudentName CourselD

John C1

Jane (o
CourseName InstructoriD

Math

1

InstructorName

Dr. Smith

#4432 2ls: "3NF-NT - 3rd Normal Form No Transitives"

yed 4(21 OR) [3 de]

AidaIg3eI4 Heed 4Mal.

¥AdIGi:

26id:

SIAEI
Redundancy &2isdl
Anomalies g2 sdl

Integrity jeiedl

ed aAd] AHUI uRenu

Duplicate data Storage efficiency
Update/Insert/Delete issues Data consistency
Data inconsistency (G-l Hifed

e s21 redundancy #g2isdl 22 table decomposition gl

¢ Update anomalies g2 sd] duplicate information €2 52l

e Storage space Aif@H1g25 s2dl normalized structure giR|

e S2lintegrity ®udadl referential constraints 12l

e Maintenance 3w Gidlddl logical table organization i

43l gls: "RESIM - Redundancy Eliminated, Storage Improved, Maintenance"

yed 4(ci OR) [4 d)el]

WIgH (262 i Al4-HIgH ilZcY2d4 vHad s2.

¥dIGi:

No. 16 / 23
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26id:
Attribute Type JIu| ejffisi Gelseel
Prime Candidate key i &I Key formation StudentID, CourselD
Non-Prime siguel candidate key i @191 il Data storage StudentName, Grade
Gelceel:

ENROLLMENT (StudentID, CourseID, Grade, Semester)
Candidate Key: (StudentID, CourseID)

Prime Attributes: StudentID, CourseID

Non-Prime Attributes: Grade, Semester

e Prime attributes candidate key formation 4i ailo1 d &

AEAY

e Non-Prime attributes dgiRi-l entity information yel4 s2 &
* Functional dependencies il 4l normal forms -ssl s2 &

e 2NF %32 ® non-prime u2 prime -1 sig partial dependencies  gid

442l 2ls: "PN-KD - Prime in Key, Non-prime for Data"

yed 4(s OR) [7 d)ei]
2nd Normal Form Gele2el 12 A4dl.
SdIGi:
2nd Normal Form %3Ridl:
1. INF Hi ¢ld < wsiefA
2. Partial functional dependencies  ¢id] sig

3. oigl non-key attributes primary key U2 iyel A1¢1R 2ouidl S

2NF uédid 26id:

StudentID CourselD StudentName CourseName Grade

S1 C1 John Math A

S1 Cc2 John Physics B

S2 C1 Jane Math A
AH[AIAIL:

e Partial Dependencies: StudentlD — StudentName, CourselD — CourseName
e Update Anomaly: Student name Gicddl HI2 445 updates %332

e Insert Anomaly: Student enrollment [d-1 course GHzl 2isid] el

No. 17/ 23
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2NF dijel-:
STUDENT 26id:
StudentID StudentName
S1 John
S2 Jane
COURSE 26id:
CourselD CourseName
C1 Math
2 Physics
ENROLLMENT 26id:
StudentID CourselD Grade
S1 C1 A
S1 Cc2 B
S2 C1 A

43l gls: "2NF-FD - 2nd Normal Form Full Dependencies"

yed 5() [3 dyel]

21935214 22234 AIdYU SIAIAIH A1 AHAd.

¥dIGH:
SIRAIAIN:
write Committed
commit—){ Partially_Committed }/'
Active . .
write failure
rollback:
abort/error
26id:

No. 18 / 23
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Rald geliq

Active 21-3sel4 execute A¢ g ©
Partially Committed ®cg statement execute 213
Committed 2135214 50

Failed A1 2d A1 ggl 2isd 2l
Aborted 21-3sel rolled back

e Active state: 21-3s?I- ¢I@Hi operations execute s3] 28] ©

o2 (4331603) - [ela101 2024 eﬂcqelcn by Milav Dabgar

ARIN] [Rai(d

Partially Committed/Failed
Committed/Failed

End

Aborted

End

* Partially committed: ci¢ll operations execute 21, commit 1 21¢ %i¢f 28] &

e Failed state: error 41d], 21-3sei- i 21Ul e1sd il

Hu2l 2ls: "APCFA - Active Partial Commit Fail Abort"

yad 5(6i) [4 del]

siguel 6 DDL commands 4 12y Geleel 12 44¥dl.

¥YdIGI:

26id:
SHI-S &q Syntax
CREATE 216123 AI6FS2 GiHIgd] CREATE TABLE
ALTER ddui- AHiessza modify s2dl ALTER TABLE

CREATE sdi-s:

CREATE TABLE EMPLOYEE (
empid NUMBER(5) PRIMARY KEY,
name VARCHAR2(50) NOT NULL,
salary NUMBER(10,2),
deptid NUMBER/(3)

)i

ALTER sHi-s:

No. 19/ 23

Gelseel
CREATE TABLE Student(...)

ALTER TABLE Student ADD...
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—— 49l column G¥2di
ALTER TABLE EMPLOYEE ADD phone VARCHAR2(15);

-- ddMl4 column modify S2d
ALTER TABLE EMPLOYEE MODIFY name VARCHAR2(100);

—— Column drop sed]
ALTER TABLE EMPLOYEE DROP COLUMN phone;

e CREATE HdI $21615 structures 22/1fUd s2 &
e ALTER ddHid table definitions modify s2 &
¢ DDL commands changes 4 auto-commit $2 ©

e Schema changes S2i structure - s12H] 24242 52 ©

H43l 2ls: "CA-NM - CREATE Adds, ALTER Modifies"

yed 5(s) [7 djel]

ACID eIl [darddIR A4al.

¥AdIGL:
26id@:
el il éq
Atomicity g Al ¢ 48] execution 2135214 integrity
Consistency 21612 valid 2 © Sal integrity
Isolation Concurrent execution independence Concurrency control
Durability Committed changes siaHl Recovery guarantee
Atomicity:

* Gt operations 2i-3sel4Hi iYLl execute 21 A4l [Giagd - 21

 Rollback mechanism failure Uz partial changes undo s2 ©

o Gelsrel: Bank transfer Hi debit 244 credit ¢i4 operations %33l
Consistency:

e 3216i% state 21-3seI4 Uddi 44 ugdl valid 28 ©
e Integrity constraints execution €24 s10dId &
e Gelerel: Account balance s¥i2¥ negative 2il ag
Isolation:
e Concurrent transactions iscil a1el interference s2di el

e Locking mechanisms interference 212s1d ©
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e Gele0l: of Y233f s 12 same account update 3l 28l &

Durability:

e Committed changes system failures ussl uel 2s ©

e Write-ahead logging recovery capability 3jfd(2id s2 &

e Gelerel: Commit ussl power outage @idi Ul 21-93sei- 25 €

4u2l 2ls: "ACID - Atomicity Consistency Isolation Durability"

Med 5(2i OR) [3 3el]
two phase @if821 2s[ds f &?
SUdIG:

26id:

DY

$% ED]
Growing Phase Locks Hoqal

Shrinking Phase Locks 9isdl
SIRIAI:

Number of Locks

Growing Shrinking
Phase Phase

Time

(3
qeid

AR

21-35014 %332 locks HNd &

\

21-3s2l4 locks As ugsl AAs ©IS ©

e 6l §35: Growing (lock acquisition) 244 Shrinking (lock release)

* sig lock upgrades Y2 unlock operation ugs] HesR il

e Deadlocks H2s1d © 2212 i 2ld implemented si

e Serializability guarantee concurrent transactions Hi2

4u3l gls: "2PL-GS - Two Phase Locking Growing Shrinking"

yed 5(ci OR) [4 d)el]

siguel 6i DML AA1E2li4 Aidd Gelsrel 412 AHwdl.
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*dIGi:
26id:
SHIS éq Syntax Geleel
INSERT 91 records GH2d| INSERT INTO INSERT INTO Student VALUES...
UPDATE ddui- records modify s2al UPDATE SET UPDATE Student SET name-=...
INSERT sHi-s:

-- Single record insert sed]
INSERT INTO EMPLOYEE (empid, name, salary, deptid)
VALUES (101, 'John Smith', 50000, 10);

-— Multiple records insert S2di

INSERT INTO EMPLOYEE

VALUES (102, 'Jane Doe', 45000, 20),
(103, 'Bob Wilson', 55000, 10);

UPDATE sHI-s:

-- Single record update S2di
UPDATE EMPLOYEE

SET salary = 60000

WHERE empid = 101;

-— Multiple records update Szdl
UPDATE EMPLOYEE

SET salary = salary * 1.10
WHERE deptid = 10;

e INSERT table Hi 44l rows G42 &
e UPDATE ddHId row values modify s2 €
e WHERE clause update conditions 2uw s2 &

e DML commands explicit commit %32 &

442l 2ls: "IU-AM - INSERT Adds, UPDATE Modifies"

yed 5(s OR) [7 d)ei]

concurrency control «l 24124l A1€] Gid1di 244 sigduel Gid [do1ddiR 24di.
SdIGI:
Concurrency Control 21414:

1. Lost Update Problem
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2. Dirty Read Problem

3. Unrepeatable Read Problem
4. Phantom Read Problem
5

. Inconsistent Analysis Problem

26id:
AH1UI CTE Gsd
Lost Update Bis 21935214 Gilwsi41 changes overwrite 2 © Locking mechanisms
Dirty Read Uncommitted data diidl Read committed isolation

Lost Update 2iH-22l:

AN

e [RaAd: ¢i 213sei4 same data didl &, modify $2 8, 4 UIH dul &
o Gelseer

o T1 account balance did £: $1000

o T2 account balance did £: $1000

o T1100GH:2::£9:3,1100 dui &

o T2 5006/::1£52::69:3,950 AUl &

o uRenH: T1 4 update uiidig 213, »ildu balance vig

Dirty Read 1421:
o [22[d: 2135214 oiles uncommitted 21352l g2l modified S21 did &
o Gelseer
o T1 account balance 10002/::1500 s2 &
o T2 balance $1500 d31$ gid & (uncommitted data)
o T1 fail @124 © 44 $1000 Uz rollback s2 &

AR \

o ylRend: T2 A calculations 412 wial S2i diy
Gsdi:
e Locking protocols: Same data - simultaneous access »12sid £
e Isolation levels: Uncommitted changes -l visibility control 52 &

e Timestamp ordering: Timestamps I AA1¢l12 transactions - order 2 ©

e Multi-version concurrency: 2i4s S2i versions s101d &

42l gls: "LDUI - Lost Dirty Unrepeatable Inconsistent”
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