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EMPLOYEE
int emp_id
string name
float salary
specializes specializes
MANAGER DEVELOPER
string | department string | programming_language
int team_size string | project
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STUDENT

int student_id | PK

string | name

string | email

date

birth_date

enrolls

=SS

Gelsrel
Student, Course
Name, Age, ID
Enrolls, Takes

Student_ID

COURSE

string

course_id

PK

string

course_name

int

credits

includes

=

ENROLLMENT

date

enrollment_date

string

grade
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42l Zls: "DA-DBA: Design Authority - Database Builder Administrator"

yed 2(b OR) [4 3JeI]
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VEHICLE

string

vehicle_id

string

brand

int

year

string
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I
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CAR

int doors

string | fuel_type
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Hu2l gls: "GBCS - Generalization Brings Common Superclass"
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SUIGH:

AZey2: 2i[22]4 gl sdl apeiad 24241 diglfSisdl.

26id:
lZey2 usiR qeld Gelsael
Risd ag [ded1[Rd s3] eisig el Age, Name
sinifs2 Guldeiiol s2l 2Isiu Address (Street, City, ZIP)
Rd1d-deys (23] €ls vis Y Student_ID
Hl@-d®ys s Y&l @IS Phone_numbers
SAges U= i20y2iMiel] 21Ny © Age from Birth_date
/ B \
Fua sl [@Fora- yle- Sugcs sl
Address: Street, City, Phone: Mobile, Home, Work Age calculated from DOB

sl 2lZeye: vi(22] g Ylisdl vHinul &

4d deyas: 1202 § i sl Y@ 4 ¢ld 215

[Sgice deys: [A[Ew 4 ¢y IR ydlHaiRd yel

* s 20yY2 Y@ 2iI[dd sdl [HH]
43 gls: "SCSMD-K - Simple Composite Single Multi Derived Key"
yed 3(a) [3 dLel]

SQL Hi GRANT i+ REVOKE 222%-2 2H¥di.

¥AdIGi:

26id@:
242 éq [Ri2s¥ Gelerel
GRANT duRiRIsdii4 [deivifEisiR] YelH s2 © GRANT SELECT ON table TO user
REVOKE guRnRlsdi [GeifdsiRl €2 s & REVOKE INSERT ON table FROM user
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-- Grant privileges

GRANT SELECT,

INSERT ON employees TO john;

GRANT ALL PRIVILEGES ON database TO admin;

-- Revoke privileges
REVOKE DELETE ON employees FROM john;

REVOKE ALL ON database FROM user;

o [deivil€isiRi: SELECT, INSERT, UPDATE, DELETE, ALL

o UIGFSRA: 261G, Y33, 521613, viailsd

o Y8l S2I AAsA i HilS[s5eid ig2id [HUnel

4u3l 2ls: "GR - Grant Rights, Remove Rights"

uad 3(b) [4 d1e1]

4141 Character functions 44%1di. 1) INITCAP 2) SUBSTR

¥dIGL:

26id:

§seld

INITCAP

SUBSTR

(Y2

4

€35 21GEH] USd] H&R H

&

N\
|

2l s2

[2oMiel]l A6i[221 SIS ©

—— INITCAP examples

SELECT INITCAP('database management') FROM dual;
SELECT INITCAP('gtu university') FROM dual; -- Gtu University

-— SUBSTR examples
SELECT SUBSTR( 'Programming', 1,
SELECT SUBSTR( 'Database', 5) FROM dual;

-- base

FROM dual;

[EYREY

INITCAP(string)

SUBSTR(string, start,
length)

e INITCAP: 22214 Ao S siveHi 54 52 &

e SUBSTR: U2iHleal & 2221, 21341d-] R3[4, dsl@s daiie

o guRlRl: 252 siH[2a1 i 221 HlAwydel- Hiuzel

4u?l gls: "IS - Initialize String, Split String"

yed 3(c) [7 3]
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41 g21dd 26 A4 Al4Hi dF ANE SAR]541 BUIG AYil.
stud_master (enroll_no, name, city, dept)

¥AdIGi:

—-— 1. IT dept Hi JHeuIA sdl olel [GaielAidl [Goidi eaiidi
SELECT * FROM stud master
WHERE dept = 'IT';

- 2. 'p' @l 23 ydi M [Geidl oiell Hifddl Hadi
SELECT * FROM stud master
WHERE name LIKE 'p%';

—— 3. 264dMi 4dl [quial v s
INSERT INTO stud_master (enroll no, name, city, dept)
VALUES ('202501', 'John Smith', 'Mumbai', 'CS');

-- 4. stud_master 206i@Hi gender -Md 49 sidH GHR
ALTER TABLE stud master
ADD gender VARCHAR(10);

-- 5. stud master 26id-l ulsddidl vl deli
SELECT COUNT(*) FROM stud master;

-- 6. enroll no Al Hdié]l suui oiel [Geell [dordi eelia]
SELECT * FROM stud master
ORDER BY enroll no DESC;

-— 7. S2I ¥g stud master 2GidAl dlel SR
DROP TABLE stud_master;

26id:
s3] usIR SQL s¥I-s éq
SELECT S21 g © 251$¥ £21id ©
INSERT Hdi S21 GHR © 251SU GiHId ©
ALTER 24| delifeld 52 © sidry G2 ©
COUNT ARIdI2 $se14 UlsdAi 2101 &

42l Zls: "SIAC-DOC - SQL Is A Complete Database Operations Collection"

yed 3(a OR) [3 2fel]
SQL Hi equi join Gels2el A12 AHAdl.
SdIGH:

Equi Join: 2iHI- STERIAI A1612 2HERIA ISl HI2 AHI4d] 21d T U121 S¢ BIg AHIURIA.
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-- Equi Join Gelgel
SELECT s.name, c.course_name
FROM students s, courses c

WHERE s.course_id = c.course_id;

-- JOIN [d=2sal Guaidl

SELECT s.name, c.course_name

FROM students s

JOIN courses c ON s.course_id = c.course_id;
o AnIdI AIU2R: SIAH HRII HY 5241 HI2 = I Guid|
o SIHd STERY: 26IRMI 2cildd vilZoye ¢idl S

o UReIM: HYuAl AR s 26icMiell 2iysd S2

43l gls: "E) - Equal Join"

yed 3(b OR) [4 d]eI]

-1 Aggregate functions 24%1di. 1) MAX 2) SUM

FUIGi:
26id:
§seld &g [A-2sx GelsRel
MAX HedH YR URd S © MAX(column) MAX(salary) = 50000
SUM HERIIHI §6 A1 URd S © SUM(column) SUM(marks) = 450
-— MAX Gels20l
SELECT MAX(salary) FROM employees; -- a2l dg udli
SELECT MAX(age) FROM students; —- ial %1 [Gaidl4l Gx2
-— SuM Gels2el
SELECT SUM(credits) FROM courses; -- sd %‘Fsga
SELECT SUM(price * quantity) FROM orders; -- $d HiSe R

o vz §501-A: Vi-s Ulsadil U2 514 52 9, Vi YR Ud 52 O
o NULL &-s[@a1: a1eid2Hi NULL y@iid Ad210] €

e GROUP BY: s52213]-digas yReimi Hi2 Yfbo1 12l Guldl s3] 2Isiy &

q4432l 2ls: "MS - Maximum Sum"

yed 3(c OR) [7 3yui]

41 €211dd 26id HI2 SQL 543125 dvii:
PRODUCT_Master: (prod_no, prod_name, profit, quantity, sell_price, cost_price)
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¥dIGi:

-- 1. PRODUCT Master 2Gid Gidld
CREATE TABLE PRODUCT Master (

prod no VARCHAR(10) PRIMARY KEY,

prod name VARCHAR(50),

profit NUMBER(10,2),

quantity NUMBER,

sell price NUMBER(10,2),

cost price NUMBER(10,2)

)

—— 2. Ul 264d@Hi WS WIS €1ud S
INSERT INTO PRODUCT Master VALUES
('POO1', 'Laptop', 15000, 10, 45000, 30000);

-- 3. 20000 2 dg 4sl gradl Uiss2 elidl
SELECT * FROM PRODUCT Master
WHERE profit > 20000;

-— 4. 5 2l AiYl quantity @rlddl yiss2 [sdle s?i
DELETE FROM PRODUCT Master
WHERE quantity < 5;

-- 5. 5000 2l dg sell price ©2lddl Yiss2Hi 2% sl GHR
UPDATE PRODUCT Master

SET profit = profit * 1.02

WHERE sell price > 5000;

-- 6. PRODUCT Master Hi total price dMq -q slecs GHR
ALTER TABLE PRODUCT Master
ADD total price NUMBER(10,2);

-- 7. sig gfdse sal go1R Misse A 2ligl
SELECT DISTINCT prod name FROM PRODUCT_Master;

Hu2l gls: "CIDFAUD - Create Insert Delete Find Add Update Distinct"

yed 4(a) [3 2fel]
fully functional dependency Gels2el 2112l 241di.

¥dIGi:

Fully Functional Dependency: 2632 iyl 2ld sseid [Su-s2 & < d 2iyel wigH?] sl u AH1g1Rd ¢y, ifels sl
YR 4dl.

26id:
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[Sties<2il usi2 23T Gelsel
Full FD 20yl sl v AlgiRd (Student_ID, Course_ID) — Grade
Partial FD sld1 191 Y2 H181lRd (Student_ID, Course_ID) — Student_Name

Bel¢Rwl: Student Course(Student ID, Course ID, Student Name, Grade)

Full FD: (Student_ID, Course_ ID) - Grade
Partial FD: Student ID - Student_Name

o iyl sl: siwifBe wiguil sl aia 2iRoyeal %37
o did-s] dilZefe: 2iyel wigk?l 5] sificided u2 vHigifRd

o 2NF %3RaId: 21ifRis [Su-s=ils g2 52 ©

43l gls: "FFD - Full Function Dependency”

yed 4(b) [4 2]

413 g2ndd Rdealdd sS4 e144i dd Rda14d HdW sl visaivield AHIul:
Employee (Emp_name, Emp_id, birth_date, Post, salary)

¥AdIGi:

(i) Post="Clerk" @Riddl el sHAIRIAIH] A€l cidid)
O(Post="'Clerk') (Employee)

(ii) salary > 2000 ST post='Manager' €&2lddl Emp id ST Emp name 2ligl
m(Emp_id, Emp name) (0(salary>2000 A Post='Manager') (Employee))

26id:
wudls diueld éq
o [Adsel 21d H141Rd UlsdA S22 52 ©
n Yigsel JISSY SIHR YAE S2 ©
A AND difss i

[Ridseld (0): [AlEw 21di Y2l sad) ulsdai uaie s2 &

yigseld (r); ulReimyial «33) siard udie s2 &

* 2iYsd U2 s Hiuzel>iH] visai Guidl s3] 2IsIY ©

4u3 Zls: "SPA - Select Project And"

ved 4(c) [7 2]
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2NF 41 s192[R21 ] ©? vid Rdeai-ui [dldy §seidd [Su-s-ilos 2iial 244 dd 2NF Hi 4ida1gs s2l.
SUIG:
2NF sig2lRar:
o INF Hi ¢iqg wigfi
e UIgH2] sl UR sid Ailels sseid [Su-s-ilas 4 ¢id] sigfA
dANE 26id: Student_Course(Student_ID, Course_ID, Student_Name, Course_Name)

§seldd [Su-s-ilos:

Student ID - Student Name (Partial FD)
Course ID - Course Name (Partial FD)
(Student ID, Course ID) - (Student Name, Course Name) (Full FD)

2NF didaigseld:

-- 26/d 1: Students
Students(Student_ ID, Student Name)

—— 26id 2: Courses

Courses (Course_ID, Course_ Name)

-- 26id 3: Enrollment
Enrollment (Student ID, Course_ ID)

STUDENTS COURSES
string | Student_ID PK string | Course_ID PK
string | Student_Name string | Course_Name
enrolls includes
ENROLLMENT

string | Student_ID | PK,FK

string | Course_ID | PK,FK

"4zl gls: "2NF - Two Normal Form removes partial dependencies”

yad 4(a OR) [3 d]el]

3NF Gelsel 412 4HMdl.

¥dIGL:
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3NF (Third Normal Form): 2NF i ¢id 244 Uiguz] sl uz sig 21[3[2d [Su-s=ils 4 ¢la dg 26id.

26id:
divd i *3Ru1d
3NF 2NF ui + sig 21324 [SU-s2{]o3 48]

GelsRel: Employee(Emp ID, Dept ID, Dept Name)
21324 (SY-s=il: Emp ID - Dept ID - Dept Name

3NF G5d:
Employee(Emp ID, Dept ID)
Department (Dept ID, Dept Name)

e 213529 [Sursil: A - B — C i Auigusl €] 6
o did-5] 2 did-s: 1i4-s] (2022t g2 [SU-s-2]
o [Ssuiifseld: 21320 [SU-s-=ilas €2 sedl HI2 204d [AaiIfR¥d s2

43 gls: "3NF - Third Normal Form removes Transitive dependencies"

U 4(b OR) [4 d]ei]

413 gendd Rdealdd slui4 el4i dd Rda11d HaWadl visaivield AHIul:
Students (Name, SPI, DOB, Enroliment No)

¥dIGL:

(1) SPI 7.0 &l dg ¢iy dai gl [GaidlAl+l 1€l ci-idi
O0(SPI > 7.0)(Students)

(ii) enrollment number 007 Sid ddl rEJEJIEJT'i name, DOB g21fq

m(Name, DOB) (O(Enrollment No = '007')(Students))
26id:
sd?l Rdeid sHaya éq
e o(condition) Ulsauil uie 2 ©
Uigse n(attributes) Sl yde 52 ©

o yidl Ridseld: vigseld uédi eiRdl d1d] 52
o UissA YRI: 2221 [d22e HI2 sdi2aiH]l Gulidl 2
o ST AIHI: dissA A26Y2 Al %32

43 gls: "SPI-DOB: Select Project Information - Display Output Better"
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yed 4(c OR) [7 djel]
1NF A1 519221 2] §? viNd 26id4 & a1 a1 ugld2il 1NF Hi didigas s2l.
$dIGi:
1NF s1g2Rar:
o £25 AAHI Vs ¥ AR YR 8] FIA
o sig yd2ialdd g2l A121d] 212938 4]
o £25 Ulsd vi4-d eid] A

NE 26i6:

EnrolimentNo Name Subjects
001 DEF Maths,Physics,Chemistry
002 XYZ History,Biology,English

ugld 1 - 24691 vlsdii:

EnrolimentNo Name Subject
001 DEF Maths

001 DEF Physics
001 DEF Chemistry
002 XYZ History
002 XYZ Biology
002 XYZ English

ugld 2 - 21691 2616:

--— Students oHd

Students (EnrollmentNo, Name)

-- Subjects 26id
Subjects(SubjectID, SubjectName)

-- Student_ Subjects 2Gid
Student Subjects(EnrollmentNo, SubjectID)

4432l 2ls: "INF - One Normal Form creates Atomic values"

yed 5(a) [3 dpei]
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21-93sel4+l ACID Miuzls 44Mdi.

SdIGH:
26id:
viu2l geid &g
Atomicity iyl AHdl s % vil5354214 2135214 2iyid|
Consistency 216123 HI 28 © sel AAuilSddl
Isolation A4l 2135011 A Edeiu 210 di
Durability sz >2dl $sIRI s1M] sel [2iRdl

Atomicity: 21-3sei- 2iyel 2ld 24523532 21 Al [Gidgd el

Consistency: 21-3sei4 Uddi/ues] S2161%8 S2g-2 SN I €

Isolation: 21-3sel-d ASHIN A1 cadeiu s2dl 42l

Durability: >isdi? s[M2 21 ussl, $251R1 [AeeH sgjiHi 25] 28 ©

4432l 2ls: "ACID - All Consistent Isolated Durable"

yed 5(b) [4 deI]

13 gandd 2ufRilg5214 Y¥61 26id Gi-1dl:
STUDENT: (stu_id, stu_name, Address, City, contact_no, Branch_name)

¥dIGi:

CREATE TABLE STUDENT (
stu_id VARCHAR(10) PRIMARY KEY,
stu_name VARCHAR(50) NOT NULL,
Address VARCHAR(100),
City VARCHAR(30),
contact no NUMBER(10),
Branch name VARCHAR(20) CHECK (Branch name IN ('IT', 'Computer', 'Electrical’,

'Civil'))
)i
26id:
S3g2 éq dHdlszel
NOT NULL sf%ld sles stu_name NOT NULL
CHECK dey dld@selid Branch_name IN (...)

\

e YiIgH3l sl: stu_id €25 [Gaialld 2444 2d IOV ©

e NOT NULL: stu_name vidl si¢ 215 4&l
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o CHECK s8-2: Branch_name [A[€% yei el Hailed

o 21 21PW: €35 SICS HI2 YIoY 15

43 gls: "CNPD - Constraints Names Primary Datatypes"

wed 5(c) [7 2pei]
2012 2 &? Oracle i [2212 Gid19dl HI2 [Ri2s¥ @vil. [Riwd (2212 cid1dl.

¥dIGL:

\ \

[Zo1R: [Geiy 221S viaflesr ¥ 5216198 gd-221-1 UldeIaHi AIUTRAIY A[S35Y2 21 ©.

Y

Oracle 2212 [Ri2su:

CREATE [OR REPLACE] TRIGGER trigger name
{BEFORE | AFTER | INSTEAD OF} {INSERT | UPDATE DELETE}
ON table name
[FOR EACH ROW]
[WHEN condition]
DECLARE
-- Variable declarations
BEGIN
-- Trigger logic
END;

[Awd Zo1: Gersaer:

CREATE OR REPLACE TRIGGER display student trigger
BEFORE INSERT ON STUDENT
FOR EACH ROW

BEGIN
DBMS OUTPUT.PUT LINE('Inserting student: ' || :NEW.stu name ||
' with ID: ' || :NEW.stu id);
END;
26id:
2212 usi2 SUIR 55532 A1 éq
BEFORE DML 1u2l4 usdi dl@seid, vifsfgsei4
AFTER DML iu2214 Yl difaiar, AHifs[2a1
FOR EACH ROW 2-dad [2a12 ufd lsd 2ilsassyel4

o NEW: £1Uid/4US2 S2d1Mi A1dd +4d] YR 2igaf
e :0LD: [Scle/24us2 sRaAMi AA1dd] %1 Y& iged

o AN AE3sYRIA: (€ gd-231 U HIAIY S122 21U &
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o [Gixsda difFs: s2d (G [Hami dioy s &

443 gls: "TBA-FEN - Triggers Before After For Each New"

yed 5(a OR) [3 3jel]

21-9352I4Hi Sl S2id1 UG FHdI.

SdIGi:
26id:
ENEST qeid Gelsrel
Lost Update S 2135214 GilslHI §251R1 U AUl & T1, T2 24414 35IS 2HUS2 52 ©
Dirty Read H4sMe S2l diudi T1 T2 41 A4sM2 $25121 did ©
Unrepeatable Read AHI4 sA2] AHa2l uReIH 241U & T1 did, T2 »use s2, T1 52l i

e Phantom Read: ¥4I 21-3s214Hi 542195 92 4d] Ulsd] eWId &
e Deadlock: ¢i 21-3sel AsclwIAI disi-] 21¢ gA &

* Inconsistent Analysis: S2i 2i2i[€id aid] ¢id IR did]

4u2l gls: "LDU-PID - Lost Dirty Unrepeatable Phantom Inconsistent Deadlock"

ue- 5(b OR) [4 d)e1]

13 g2ndd 0flE5e14 w61 26id Gi-1dl:
STUDENT: (stu_id, stu_name, Address, City, contact_no, Branch_name)

¥YAdIGL:

CREATE TABLE STUDENT (
stu_id VARCHAR(10) PRIMARY KEY CHECK (stu_id LIKE 'S%'),
stu name VARCHAR(50),
Address VARCHAR(100),
City VARCHAR(30),
contact_no NUMBER(10),
Branch name VARCHAR(20)

)

26id:
S8R Hudlsel éq
PRIMARY KEY stu_id PRIMARY KEY B AV
CHECK stu_id LIKE 'S%' 'S' of] 213 aq S

o YIgH3 S]: stu_id A4~ HIIS[2512 d3]S SIH 52 &
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\ [

o a4 s: stu_id 21aiR 'S' @l 213 &g S
o S21 21T 19U SIES AP B 21

o s28-2 d@SaId: 5216123 AT [H2H] d19) 52 &

43l gls: "PKC-ST - Primary Key Check Starts"

yed 5(c OR) [7 d|e]

visu@Riz sai? of 97 viswuf@Ri2 sai: Gelewl 12 A4l
SdIGH:

visaf@lRiz sae: vi-s ulsdil ud s2di SELECT 222H-23 $-5d sdl HI2 WIAM[Es s2id 18l durieisdi-ciuiifdd
(4
si2.

s viuel-A:

—- [Ssd2ei4
DECLARE
CURSOR student_cursor IS
SELECT stu_id, stu_name FROM STUDENT WHERE city = 'Ahmedabad’;

v_id STUDENT.stu id3%TYPE;

v_name STUDENT.stu name%TYPE;
BEGIN

-- s U4 s?

OPEN student cursor;

-- S2I 5Y S

LOOP
FETCH student cursor INTO v_id, v_name;
EXIT WHEN student cursor3NOTFOUND;

DBMS OUTPUT.PUT LINE('ID: ' || v_id || ', Name: ' || v_name);
END LOOP;

—— s22 oiy s2

CLOSE student_cursor;

END;
26id:

iueld éq R-2sy

DECLARE sai? [SslgH 52 CURSOR name IS SELECT...

OPEN sai2 glAlRIucIgs s OPEN cursor_name

FETCH s21 Hagy] FETCH cursor INTO variables

CLOSE R eisal CLOSE cursor_name
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L,

S21695 Ady

NECI ARE

NDENI Ciirenr

FETMNH Nata

\

;

Nl NQFE Cirenr

o HRYUM S21d: UIUMR SR iUl [(Fid 52 &
o Y2 HA¥HR: 2ure 2d ViU v 5dI123 52 A
o qu MIRAIRIL: 21MI= Ad wids Ulsdul HIZ Qe d1el Guaiidl 21y &

o sal2 iFeRyza1: %FOUND, %NOTFOUND, %ROWCOUNT

"4zl gls: "DOFC - Declare Open Fetch Close"
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