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UNIT-1 
 DBMS: -  

            DBMS dk iwjk uke Data Base Management System gksrk gSA DBMS, programs dk iwjk collection gksrk 

gS] tks fd user’s dks Database dks create and maintain djus ds ;ksX; cukrk gS] rks ge dg ldrs gSa fd DBMS ,d 

General Purpose softwere system gSA 

       Data ds ckjs esa geus fiNys Hkkx esa lh[kk gS] vc ckr vkrh gS Base management system dhA Base eryc data 

dk izdkj A gekjs ikl tks data gS oks fdl format esa gSA vxj ge vius system dh ckr dgsa rks mlesa ge vius data 

dks vxy-2 managed djrs gSa] tSls Mp3 base okyk data etc. 

          Managemenet dk etyc simple gS] gesa vius data dks bl rjg ls j[kuk gS fd mls tYnh ls tYnh [kkst tk 

lds vkSj System dk eryc ,d ,slh machine ls ;k method ls gS ftlls fe vius data dks systematic #i ls j[k 

ldsA 
     Database management system dks ge laf{kIr #i esa ckys rksa data dks lgh vkSj O;ofLFkr rjhds esa store djuk 

rkfd le; ij mls tYnh ls tYnh recall fd;k tk ldsA 

      vc ckr djrs gSa] gesa DBMS dh t#jr D;ksa iMhA gekjs ikl vkSj Hkh Database management system gSa] tSls- 

Ms-Access, Ms- excelor Register (Manual) etc. ij tSls-tSls gekjk database cMk gqvk oSls gh excel ls vki data 

dks vklkuh ls iqu% izkIr ugha dj ldrs vkSj vxj database FksMk cMk gqvk tSls fdlh company dk gks rks ogk¡ access 

Hkh data dks vklkuh ls izkIr ugha dj ikrkA 

       blfy, ge dg ldrs gSa fd vxj gesa fdlh cMs data dks O;ofLFkr djuk gS rks gesa Oracle dk Kku gksuk 

pkfg,A Oracle flQZ data dks manage djus ds fy, gh ugha tkuk tkrk cfYd data dk lqj{kk ds fy, Hkh tkuk tkrk 

gSA 

       vxys Hkkx esa ge i<+saxs Oracle dk architecture, fd dSls oracle data dks save djrk gS] dSls process djrk gS 

vkSj dSls data dks iqu% izkIr djkrk gSA 

 

Advantages of Database: - 

1) No Data Redundancy & Inconsistency: - ,d gh rjg ds MkVk dk cgqr lkjh txg udy dks ge data 

redundancy dgrs gSa] vkSj ,d rjg ds MkVk dk cgqr txg gksuk data inconsistency dk dkj.k curh gS ftlls 

storage and cost c<+rk gS ysfdu DBMS esa gesa blls NqVdkjk feyrk gSA 
 

2) Restriciting Unauthorized Access: - DBMS esa DBA (Database Administrator) security and unauthorized 

sub-system dk use account restrictions dks specify djus ds fy, djrk gSA 
 

3) Data Integrity and Security: - DBMS esa lqj{kk vkSj v[k.Mrk dk iwjk /;ku j[kk tkrk gSA Database esa fdlh Hkh 

izdkj dk eku dks insert djus ls igys dqN conditions dks satisfy djuk vko”;d gksrk gSA Data base esa user dks 

lHkh data dks access djus dh vuqefr ugha gksrh gSA ftlls data integrity c<+rh gSA 
 

4) Simple Access: - DBMS esa database dks vklkuh ls access fd;k tk ldrk gSA vklkuh ls access djus ds fy, 

API (Application programming interface) dk use fd;k tkrk gSA 
 

5) Data Backup & Recovery dh lqj{kk izkIr gS] ftlls data ds loss gksus ij recover fd;k tk ldsA 
6) Data Sharing facility: - Data sharing facility ls data central esa j[kk tkrk gS] ftlls dksbZ unauthorized 

person access Hkh ugha dj ldrk gSA 
 

7) Multiple User Interface: - Data central esa j[ks tkus ls multiple user at a time access dj ldrs gSa rFkk user 
dh t#jr ds vuqlkj vyx-2 interface gksrk gS] ftls mi;ksx dj ldrs gSaA 
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Example: Query, Form, Menu, Programming etc dk;Z ds vuqlkj user ds }kjk use gksrs gSaA 
 

Dis-Advantages of Database: - 

1) vf/kd [kphZyk gksrk gS D;ksafd new software development, storage cost, time to time new technique and 

hard ware upgrading djus esa T;knk [kpZ gksrk gSA 

2) Complexity of Security and Integrity dk manage lgh rjhds ls ugha gks ikrkA 

3) Centralized data problems (General Backup): - Data duplication problem ls cpus ds fy, data dks central esa 

j[kk tkrk gS ftlls mldk backup cuk;k tkrk gS rkfd Centralized data ds loss gksus ij Hkfo’; esa dke vk lds] 

vFkkZr~ costly gksrk gSA 

 

Characterisitics of DBMS: - 

                                                                DBMS dh dqN fo”ks’krk,a fu0 fy0 gSa& 

1) DBMS dh lcls cMh fo”ks’krk ;g gS fd blesa data redundancy dks control fd;k tk ldrk gSA 
2) DBMS esa data dks share dj ldrs gSaA 

3) DBMS esa security dk iwjk /;ku j[kk tkrk gSA 
4) DBMS esa processing dh speed vPNh gksrh gSA 
5) DBMS dh ,d vkSj fo”ks’krk ;g gS fd blesa data independent gksrk gSA 

 
View of Data: - Data dks view dks nks Hkkx esa foHkkftr fd;k tkrk gS& 
 

1) Logical Stracture: - tSlk fd ge tkurs gSa fd data dks central esa j[kk tkrk gS ftlls ge vyx-2 user dks 

vyx-2 view esa data ds Hkx dks fn[kkrs gS fd dkSu lk data dk Hkkx fdl level ds user ds fy, gS ftlls data dk 

reliability cuk jgrk gSA 

a) Physical/Internal level: - bl level esa data dks dsls store djuk gS rFkk mldk physical relation cukuk rFkk 

lHkh file vkSj muds lajpuk dh tkudkjh gksrh gSA bl level dh tkudkjh database creator/designer dks gksrh gSA 

Normal user dks bl level ls dksbZ eryc ugha gksrk gs blfy, bl level dks lcls vk[kjh esa j[kk tkrk gSA 

b) Logical /Conceptual level: - Database esa store dh xbZ data file esa “kkfey data field vkSj muds chp ds 

relation dk description logical view esa gksrk gSA bl view esa programmer nad database administrator involve 

gksrk gSA DBA database dks management and maintenance djrk gS vkSj programmer application and database 

ds chp esa coding ds }kjk relation LFkkfir djokrk gSA bl level esa normal user dks dksbZ eryc ugha gksrk gSA  

c) User /External level: - bl level esa user dks flQZ viuh vko”;drk ls eryc gksrk gS ckfd vU; nksuks level esa 

D;k working and process gksrk gS mlls mldk dksbZ relation ugha gksrk gSA 

  
 

                                             View level 

  

                                                                                                  . . . .  . . 

 

 

 

 

 

 

 

View 1 View 2 View n 

Logical level 

Physical level 
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2) Physical Structure: - Database ds physical structure dh help ls ;g irk pyrk gS fd data dSls store gksrk gS 
vkSj mlesa D;k-2 process perform gksrh gSA ftlls software component dh tkudkjh feyrh gS fd fdl 

component dk relation fdlls gS vkSj gesa blesa ;g Hkh irk pyrk gS fd fdl component dk D;k dk;Z gSA 

 

 
 
 

DML (Data Manipulation Language): - User dh vko”;drk ds vuqlkj database ls data dks updating, 
modification and data processing djkuk gksrk gSA blesa select, form etc commond gksrs gSaA Language dh nks 

classes gksrh gSa& 
 

1) Procedural: - blesa user ;g specify djrk gS fd fdl type ds data dh t#jr gS vkSj dSls ml data dks izkIr 

fd;k tk,A 

2) Non-Procedural: - blesa user ;g specify djrk gS fd fdl type ds data dh t#jr gS ysfdu dSls ml data dks 

izkIr fd;k tk,A bls specify djus dh t#jr ugha gksrh gSA 

DDL (Data Definiation Language): - blds help ls database esa new table cukus ls related lHkh commond gksr 

gSaA Create table etc. 
 

Database Manager: - ;g low level data, application program, query ds chp interface provide djkrk gS rFkk 

lkFk gh lkFk MkVk dh reiablility and security cuk, j[kus dk dk;Z djrk gSA 
 

File Manager: - ;g harddisk esa store data dk management djrk gSA ;g disk esa data dks store djus ds fy, 

internal space create djrk gSA 
 

Data Dictionary: - Contains metadata (Data about data) ¼,d ;k ,d ls T;knk½ ,d MkVk ds vanj nwljk MkVk 

eryc multiple data dk collection gksrk gSA 
 

Database Users and Administrator 
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Administrator: - ;g complete database dks management djkus dk dk;Z djrk gSA tSls database ls fdlh 

record/table/database/user dks delete/update/drop ;k security or permission etc dk;Z dks perform djkukA 

lkFk-2 ;g hardware and software ls related maintenance dk dk;Z Hkh perform djkrk gSA 

 

Designers: - blesa dbZ O;fDr;ksa dk lewg gksrk gS ftudk dk;Z gksrk gS database dks design djuk vFkkZr~ format of 

data and database esa use gksus okyh entity, relation of table, constraints and view dks design djus dk dk;Z djrs 

gSaA 
 

End User: - End User dk dk;Z gS database esa store data/record dks viuh t#jr rFkk limitation ds vuqlkj 

mi;ksx djuk gksrk gS rFkk mls database ds internal esa gksus okys dk;Z ls dksbZ eryc ugha gksrk gSA 
 

INSTANCE & SCHEMA: - 
INSTANCE: - fdlh particular point of time esa database ds actual data/record dks manipulate djkukA 

Instance fdlh ,d time esa particular record ds fy, point gksrk gS rFkk ;g duplicate ugha gks ldrkA 
 

SCHEMA: - Database ds logical structure dk design Schema dgykrk gSA blds enn ls database esa mi;ksx gksus 

okys table ds relationship dks represent djrs gSaA Schema dks table view ds uke ls tkuk tkrk gS vFkkZr~ ;g table 

structure view dks n”kkZrk gSA Schema 3 type ds gksrs gSa & 

1. External 
2. Conceptual 
3. Internal 
        Schema esa gj ,d level ds vuqlkj database dks design fd;k tkrk gSA 

Logical Data Independence: - External schema ;k application program dks change fd, fcuk mlesa fcuk 

effect ds Conceptual Schema (logical data) esa change fd;k tk ldrk gS vFkkZr~ database esa u;k field tksMuk vkSj 

gVkus ij mlds external Schema esa dksbZ ifjorZu ugha gksrk gSA 

 

Physical Data Independence: - Physical Schema ds lajpuk ;k storage esa ifjorZu djus ij mlds external 

structure esa dksbZ ifjorZu ;k vlj ugha gksrk gSA blesa ifjorZu rc fd;k tkrk gS tc database dh file dk storage 

structure change gks x;k gks ;k database dks recognized fd;k x;k gksA 

 

Difference between file processing system and DBMS system: - 

S. N. File Processing system S. N. DBMS System 

1. ;g small system ds fy, gksrk gSA 1. ;g large system ds fy, gksrk gSA 

2. bldk implimentation cost de gksrk gSA 2. bldk implementation cost T;knk gksrk gSA 

3. blesa cgqr de file used gks ldrh gSA 3. blesa multiple file used gksrs gSaA 

4. bldk structure simple gksrk gSA 4. bldk structure complex gksrk gSA 
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5. blesa security ugha gksrh gSA 5. blesa more security gksrh gSA 

6. blesa simple, primitive backup and 

recovery gksrk gSA 

6. blesa complex and sophisticated backup 

and recovery gksrk gSA 

7. blesa single user dk;Z dj ldrk gSA 7. blesa multiple user dk;Z dj ldrk gSA 

8. blesa c, c++, cobal etc vkrs gSaA 8. bleasa Orecle or Sbase, mogodb etc vkrs gSaA 

 

Data Model Classification: - 

Data Model DBMS 

Object Oriented Data Model Object Store Versant 

Hierarchical Data Model IMS DBMS 

Network Data Model IDS, ID DBMS 

Relational Data Model MS-Access, Orecle, Sybase, Informix, Foxbase etc 

 
Hierarchical Model: - 

                                         bl model esa parent-child relationship gksrh gSA bl model esa izR;sd entity ds ikl dsoy 

,d parent gksrk gS vkSj cgqr lkjs children gksrs gSaA bl model esa dsoy ,d entity gksrh gS ftls fe Root dgrs gSaA 

bl model esa data dks Tree like structure esa organized fd;k tkrk gSA blesa data dks record dh rjg store fd;k 

tkrk gS tks fd ,d nwljs ls tqMs jgrs gSaA 

 
 
 

Relational Model: - 
                            bl model esa data dks relations vFkkZr~ table esa store fd;k tkrk gS rFkk izR;sd relation esa 

Rows and Colums gksrs gSaA Relational Model, tables dk lewg gksrk gS ftlesa data and relationship dks specify 

fd;k tkrk gSA Relational Model dks 1969 esa E. F. Codd }kjk izLrkfor fd;k x;k FkkA 

 

Patient     
PId Pname PAddress PGender Age 
1. Ram Kumar M.P. Nagar, Bhopal Male 67 
2. Laxman Garg Subhas Gang Umaria Male Child 7 
3. Sita Sharma Station chauraha Rewa Female Child 6 
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4. Murli yadav Bus stand Shahdol Male 38 
5. Radha Verma Kailash Nagar Katni Female 41 
Doctor     
Did DName Specialty Mobile No. 
101 A. Pathak Heart 8517906324 
102 P. Dwivedi ENT 9098438606 
103 H. Pandey Eye 9179291220 
104 A. Tiwari Dentist 9039217212 
105 Akash Child 8982505087 
Ward     
WNo Type Noofbeds Cost 
11 Special AC 10 450 
22 Special Non AC 10 350 
33 General 5 75 
44 Student 50 50 
55 Female 30 100 
 

Network Model: - Network Model esa entities dks graph esa organize fd;k tkrk gS vkSj buesa ls dqN entity 

vusd path esa ls access dj ldrh gS] rks ge dg ldrs gSa fd bl model esa data dks network ds #i esa store and 

access djrs gSaA 

 

           Programmer: -                                                                                     Projects: - 

PID Name   Proj ID Duration 

124 Ravi o o o o o o  101 12 month 

120 Ajay o o o o o o  102 4 month 

125 Shyam o o o o o o  103 18 month 

130 Rohit o o o o o o  104 14 month 

    105 8 month 

    106 6 month 

 

 

Object Oriented Model: - 

                                      Object Oriented Model esa Information ;k data dks object ds #i esa iznf”kZr fd;k 

tkrk gS rFkk ;s Objects instance variable esa value dks store fd, jgrs gSaA bl model esa Object Oriented 

Programming capacity dk use fd;k tkrk gSA 
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UNIT 2 
 

E-R MODEL& DIAGRAM: (ENTITY RELATIONAL MODEL): - Database esa present data/Record ds 

relationship dks represent djus ds fy, E-R Model dk used fd;k tkrk gSA blesa entity attribute and tuple dk 

relation gksrk gSA 
 

Tables: - Relational data model ds vUnj record dks saved fd;k tkrk gSA Table ds format esa ;g entities 

(table) dks relation cuk dj store djrk gSA ,d table esa Rows and Column gksrs gSa tgk¡ Rows fdlh record dks 

represent djrk gS rFkk column fdlh attribute dks represent djrk gSA 

 

Tuple: - fdlh table dh ,d single row tks fd contains djrk gS ,d single record dks bl izdkj type ds relation 

dks ,d tuple dgk tkrk gSA 

 

Table Name/Entity: - Entity is a name of real world things (like- any person, customer, department, 

employee etc) ie entity is a collection of attribute. 
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Attribute: - lHkh attribute particular domain (entity) name ds value ds set dks defind djrs gSaA For example- 

School name dk ,d database gS ftlesa ,d student dks as a entity considerd fd;k x;k gSA vc ml student ds 

dbZ attribute gks ldrs gSa like Name, Age, Class etc. 
 

Week Entity: - ,d ,slh entity ftldks identify djus ds fy, mlesa dksbZ Hkh “key” attribute u gks rFkk og viuh 

identification ds fy, fdlh vU; entity ij fuHkZj gks lds] mls week entity dgk tkrk gSA 

 

Derived Attribute: - ,sls attribute ftudh value fdlh vU; attribute ij fuHkZj gksa derived attribute dgykrh gSA 

Exapmle: - 
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MARKS 1 50 
MARKS 2 100 
MARKS 3 100 

TOTAL MARKS 250 
;gk¡ marks 1,2,3 main attribute gS rFkk total marks derived attribute gS] D;ksafd total marks, marks 1,2,3 ij 
fuHkZj djrk gSA 
 

 

 
 

  

 

 

 
 

Composite Attribute: - ,sls attribute ftuesa j[kh xbZ tkudkjh dks vkSj Hkh vU; Hkkx esa foHkkftr fd;k tk lds mls 

composite attribute dgrs gSaA 

Exapmle: - Student name ,d attribute (main) gS ysfdu blsa composite fd;k tk ldrk gSA tSls first name, 

middle name and last name. 
 

Identification Relationship: - ,slk relationship tks week entity dk fdlh vU; entity ds lkFk relation 

established djrh gS ftlds enn ls week entity dks identify fd;k tk ldrk gS mls identification relationship 

dgrs gSaA 
 

Constraints: - Constraints is a set of rules & regulations and restriction. ftls follow fd;k tkrk gSA 
 

Total Participation Constraints: - tc fdlh entity set dh lHkh entity fdlh relation esa Hkkx ys rks og total 

participation dgykrk gSA Example: Student entity set ftldk relation cource ls gS D;ksafd ;gk¡ ij izR;sd 

student dks fdlh u fdlh cource esa admission ysuk vfuok;Z gS D;ksafd fcuk admission ds student entity dk dksbZ 

existence ugha gSA 
 

Partial Participation Constraints: - bl izdkj ds participation esa izR;sd entity dk relation esa Hkkx ysuk vfuok;Z 

ugha gksrk gSA Example: Student and library member ds chp esa blesa ;g bound ugha gS fd izR;sd student, library 

ds member gksA 
 

Total Participation: - blesa izR;sd entity, relation esa Hkkx ysrk gSA Total participation dks double line ls 

represented fd;k tkrk gSA 
 

Employee  
 

Scholars  Children 

EName 

Exp 

ENo 

Desg 

Qual Class 

Cno 

CName 

CNo 

Age 
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Partial Participation: - blesa entity set esa present izR;sd entity relationship esa Hkkx ugha ysrs gSA Partial 
participation dks single line ls represented fd;k tkrk gSA 

 
 

 

 

 

 

Relationship and Relationship Set: - Multiple entity ds chp ds vkilh lEcU/k dks relationship dgrs gSa rFkk 

,d ls T;knk entity ds set ds chp ds relation dks relationship Set dgk tkrk gSA 

 

tSls 100 student dk admission gq, vkSj 10 cource dk registraction gS ftuesa 100 student dk group vius vki esa 

,d set of entity gSA blh rjg cource Hkh vius vki esa ,d set of entity gS] vc 100 student and 10 cources ds 

vkil esa relation dks relationship set dgk tkrk gSA 
 

Type of relationship: - Relationship ds izdkj bl ckr ij fuHkZj djrs gSa fd fdlh relationship esa “kkfey nks 

entity set esa ls izR;sd entity set ds member (attribute) fdlh vU; entity set ds ,d gh member dk relative gks 
ldrk gS ;k ,d ls T;knk member ls bl vk/kkj esa relationship dks vusd Hkkx esa foHkkftr fd;k tk ldrk gS & 
One–To–One (1:1): - tc fdlh entity set A dk member, entity set B ds ,d gh member ls relative gks rks bl 

izdkj set B ds izR;sd members, set A ds fdlh ,d member ls relation gks] mls 1:1 relationship dgrs gSaA  

 

One-To-Many (1: M): - tc entity set A ds izR;sd member esa ls dksbZ ,d member, entity set B ds multiple 
member ls lEcfU/kr gks rks mls 1:M relationship dgrs gSaA 

Entity Relationshi

p 

Entity 
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Many-To-One (M: 1):- Just opposite to one to many relationship. 
 

 
 

 

Many-To-Many (M: M):-- Set A के multiple members, Set-B के multiple members से relative हो सकत ेहै तथा set-B के 

multiple members, Set-A के multiple members से relationship यख सके उस ेM: M relationship कहा जता है। 

 

Feature of E-R Diagram:- 
 

1) Specialization:- एक मा एक से अधधक entity ,slh हो सकती है जजसभ ेspecial type की functionality हो सकती है औय उन्हे 

different level भे divide ककमा जा सकता है तथा नई फनी हुई entity child entity कहराती है, रेककन इस प्रकाय के entity का 
अऩनी अरग-2 functionality होती है, मह Top-Down approach कहराती है । 
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Person     Student   

PNo PName Address Phone No  PNo Sem Branch 

11 Sachin E-93 Vidya Nagar 222727  101 2 Computer Science 

12 Sanjay C-115 Ganesh colony 223272  102 2 Electronics 

13 Sunil Ward No 5 Dev road 222781  103 2 Electronics 

101 Sateesh B/5 Vikatgamj 222939  104 2 Copmuter science 

102 Ashish P-25 Prakash Dwar 242358  

103 Amit D110 Vidya bahar 254306  

104 Praveen Ward No 12 Umaria 243567  

14 Vivek 101 Kamp mohalla 222555  

15 Akash 121 shahpura road 222275  

16 Naman 105 vinyal town 234567  

17 Neeraj 55 Nirmala nagar 242343  

 

Employee   

Pno Dept Salary 

11 Computer science 22000 

12 Electronics 21000 

13 Computer science 22000 

14 Electronics 15000 

15 Computer science 27000 

16 Electronics 35000 

17 Computer science 25000 

 
2) Aggregation: - bldk vFkZ gS lewghdj.k vFkkZr~ vxy-2 Unit dks muds functionality ds base ij combine 

Dj ,d cMk lewg cukukA bls 3 level esa ns[kk tk ldrk gSA 
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3) Generalization:- It is just opposite specialization. blesa botton-top esa process gksrh gSA blesa child entity dks 

combine djds ubZ entity curh gS ftls parent entity dgrs gSaA 

 

Code’s of Laws:-- 
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1) Representation of Information: - Relation database ds logical format esa ls izR;sd information dks dsoy 

table esa value ds format esa represent fd;k tk ldrk gSA 
 

2) Accessing Information: - Database esa ;fn record present gS rks access fd;k tk ldrk gSA ;g access table 

ds name, primary key value vkSj nh xbZ ifjfLFkfr ds lgh gksus ij miyC/k tkudkjh ds vk/kkj ij gksrk gSA 

3) Arranging the proper NULL value: - ftl column esa data/record present ugha gS rks mls empty ugha j[kk 

tkrkA mlesa NULL Mky dj fn;k tkrk gS ftldk vFkZ ;g gqvk fd data miyC/k ugha gSA NULL value dks 

independent data type Hkh dgk tkrk gSA 
 

4) Dynamic Online catalog based on relational Model: - User viuh t#jr ds vuqlkj data dh [kst dj lds 

ftlds fy, query language dk mi;ksx fd;k tkrk gSA 

 

5) Updating of View: - View constant ugha gksrk ftlds fy, view dks le;-2 ij update gksrs jguk pkfg,A 

6) High level insertion, detection and modification time to time perform djuk pkfg,A 
 

7) Logical data, Physical data and integrity indecency gksuk pkfg,A 

 

Domain Constraints: - fdlh Hkh lEHkkfor eku dk set, Domain dgykrk gSA vr% table ds izR;sd attribute dk 

,d fo”ks’k domain gksrk gS rFkk ml attribute esa mlds fixed range ls ckgj value ugha Mkyk tk ldrk gSA Domain 

lEHkkfor value ds izdkj Hkh fu/kkZfjr djrk gSA tSls vxj fdlh employee dh age dks set djuk gS] tks 18 ls 60 ds 

chp gks tks fd integer type dk gks ldrk gS vc ml table esa flQZ integer type value gh insert dj ldrs gSa vkSj 

tks fd 18-60 ds chp dh gh gksA 

 

Entity Integrity and Reference Integrity & Key: - Entity integrity ;g lqfuf”pr djrk gS fd fdlh Hkh 

table ds primary key dk eku NULL ugha gks ldrk gSA 

 

Employee:   
Emp_ID Name Age 

XI ABHILASH 25 
NULL PRAKASH 28 

;gk¡ ij entity integrity rule ds vuqlkj follow ugha dj ikrkA 

 

Reference Integrity: - fdlh ,d entity dk relation fdlh nwljs entity ds record dks referred djsa] ftls ykxw 

djus ds fy, foreign key dk use fd;k tkrk gSA 

Department:   
Dept_ID Name Age 

1 XI IT 
2 NULL HR 

 

;gk¡ ij fu;e ds vuqlkj reference integrity dk mi;ksx ugha gks ik jgk gSA 

 

Key: - fdlh entity set ds particular record dks ,d single attribute dh enn ls uniquely identify fd;k tk lds 

mls Key dgrs gSaA 

 

Type of Key: - 
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1) Super key: - ,d ,sls attribute dk set ftldk mi;ksx table ds record dks unique #i ls identify djus ds fy, 

fd;k tkrk gS] Super key dgykrk gSA 
 

Employee       
Emp_Id Name Age  Emp_Id Mobile No Dept 
1001 ABHILASH 25  1001 8517906324 IT 
1002 PRAKASH 28  1002 8982505087 HR 

 

Where {Emp_Id, Name, age}, {Emp_Id, Mobile, Dept} Emp_Id working as a super Key. 
 
2) Candidate Key: - Super key ds set esa ls tks primary key cuus dh eligibility j[krs gSa mUgsa candidate key dgrs 

gSaA ;gk¡ ij emp_id, name, age attribute “kkfey gSa ftuesa fd name, age external attribute dh category esa vkrs gSa 

ftls delete Hkh dj fn;k tk, rc Hkh emp_id candidate key dh rjg dk;Z djrh gSA 

 

3) Primary Key: - Available candidate key dh enn ls database designer ftldk selection record dks identify 

djus esa djrk gS mls primary key dgrs gSaA vxj fdlh relation esa ,d gh candidate key gks rks mlesa 100% 

primary kry Hkh gksxh] ysfdu vxj mlesa ,d ls T;knk candidate key gSa rks mlesa fdlh ,d dk selection primary 

key ds #i esa fd;k tkrk gSA 

Employee   
Emp_Id (primary key) Name Age 

1001 ABHILASH 25 
1002 PRAKASH 28 

 

I. Primary key unique #i ls record dks identify djus esa capable gksrk gSA 

II. Primary key NULL value dks contain ugha djrk gS] vFkkZr~ mlesa dqN u dqN unique value gksuk pkfg,A 
 

4) Alternative Key (Second key): - Candidate key esa ls select fd, x, primary key ds #i ds attritube ds 

vfrfjDr “ks’k cps key dks alternative key dgk tkrk gSA 

 

Customer Details    

Cust_Id (Primery key or 

alternative key) 

Bank_A/c_No (Primary 

kry/alternative key) 

Name Age 

1001 484321 ABHILASH 25 

1002 484322 PRAKASH 28 

 
5) Foreign Key: - fdlh nks table (entity) ds chp ds reference intrgrity established djus ds fy, mi;ksx fd, 

tkus okys common attribute tks fd nksuks esa ls fdlh ,d table esa primary key gks rFkk nwljs table esa og primary 

kry u gks rc nwljs table esa bl attribute dks Foreign key dgrs gSaaA 
 

Employee    Depertment    
EMP_Id 

(Foreign key) 
Name Age  Dep_Id 

(Primary key) 
EMP_Id 

(Foreign key) 
Name Age 

1001 ABHI 25  10 1001 ABHI 25 
1002 PRAKASH 28  11 1002 PRAKASH 28 

 

Extension and Intension: - 

Set ds lHkh members dh tkudkjh extension dgykrh gSA 

Set A = {Orange, Green, Blue, White} 
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And Set ds lHkh member dh list represent u djds dsoy ml condition dks n”kkZuk tks ml Set ds ckjs esa 

represent djrk gks tSls Set A = {A color of National flag} 

    

E-R Diagaram: 
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UNIT-3 
 Feature of Good Database Design: - 

1. Data dks store djus ds fy, storage area sufficient gksuk pkfg,A 

2. End user dks data dks readily djus ds fy, miyC/k gksuk pkfg,A 

3. Database dh design ,slh gksuh pkfg, ftls dksbZ vukf/kdkfjd O;fDr access u dj ldsA 

4. Database design ,slh gksuh pkfg, ftls vklkuh ,oa lVhd rjhds ls manage fd;k tk ldsA 

5. Overall database design ,slk gksuk pkfg, ftlls mldh performance dks accept fd;k tk ldsA 

6.  Design ,slh gksuh pkfg, fd mlesa duplicate data store u gksA 
 

Universal Relation:  - fdlh database dh design djus ds fy, multiple problem dks face djuk iMrk gSa ,d 

entity set esa multiple attribute gks ldrs gSaA bu set of attribute dks universal schema ds rgr iznf”kZr fd;k tkrk 

gS vkSj mls Universal Relation dgrs gSaA 
 

Relation A 
Code Professor Department 
1001 A.K. Pathak …………… 
1002 P.K. Dwivedi …………… 
1003 S. Khan ……………. 
……… A.K. Pathak C. S. 
……… Ankur Tiwari EEE 
……… P.K. dwivedi Math 

 
Extended Universal Relation: - 
 

Relation 1   Relation 2  

Code Department  Professor Department 
1001 C. S.  A.K. Pathak C. S. 
1002 EEE  S. Khan EEE 
1003 MATH  P.K. Dwivedi MATH 

 

;gk¡ ij universal relation dk concept follow ugha gks ik jgk gS D;ksafd NULL entry gks jgh gS tks fd data base ds 

fu;e esa ugha gSA vr% nl leL;k ls cpus ds fy, relation dks extend dj fn;k x;k gS ftlls Extended Universal 

Relation dk mi;ksx fd;k tkrk gSA 

Functional Dependency: - Database file ds fdlh attribute dks viuh identity ds fy, fdlh vU; attribute ij 

fuHkZj gksuk functional dependency dgykrk gSA 
 

Student 
Enroll_No (Primary key) Name Age 

1001 ABHI 25 
1002 PRAKASH 28 
1003 ANUJ 30 

tSls student table ds lHkh attribute enrollment number esa fuHkZj djrk gSA vxj ,d gh enrolled number ,d ls 

T;knk student ls tqMk gksxk rc ml condition esa attribute dks identify djkus esa leL;k mRiUu gksxhA blfy, ,d 

enrolled number fdlh ,d gh student dks assigned gksxkA 
 

Armstrong's Axioms: - 
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1) Reflexive Rules: - ;fn Alpha, Attribute dk ,d set gS vkSj Bita, alpha dk sub-set gS rks alpha holds bita 

attribute (subset) dk ekuA 

 

2) Augmentation Rules: - If 𝑎 → 𝑏 holds and y attribute dk set gS rks 𝑎𝑦 → 𝑏𝑦 also holds. bl izdkj ds 

adding attributes dependencies dks show djrs gSa] ftlesa basic dependencies dks change ugha fd;k tk ldrk gSA 
 

3) Transitivity Rules: - Transitive rule, algebra dh gh rjg gSA ;fn 𝑎 → 𝑏 dks holds djrk gS vkSj 𝑏 → 𝑐 dks 

holds djrk gS rks 𝑎 → 𝑐 also holds 𝑎 → 𝑏. tgk¡ a ,d functionality gS ftls b determines djrk gSA 

  

Trivial Functional Dependency: - 

1) Trivial: - ;fn functional dependency (FD) X → Y dks holds djrk gS tgk¡ Y, X dk ,d Subset gks rks mls 

trivial FD ds uke ls tkuk tkrk gSA Trivial FD’s ges”kk Subset dks holds djrk gSA  
 

2) Non-Trivial: - ;fn functional dependency (FD) X → Y dks holds djrk gS tgk¡ Y, X dk Subset u gks rks mlsa 

Non-Trivial FD ds uke ls tkuk tkrk gSA 
 

3) Completely Non-Trivial: - If an FD X → Y dks holds djs tgk¡ X intersect Y = Φ gks mls ,d completely 
Non-Trivial FD dgk tkrk gSA 

 

What is normalization? Explain with details. 

Anomalies: - Database ds vPNs design dk u gksuk ftlds dkj.k database administrator dks database esa proper 

value ds insertion, deletion, updating bR;kfn mfpr rjhds ls dk;Z perform u gks mls anomalies problem dgrs 

gSaA 

Normalization: - Relational database design ds fy, E-R model and Normalization nks eq[; i)fr gSA 

Relational database design ds lHkh attribute dks ,d gh txg ij ,d= dj fy;k tkrk gS rFkk vkxs fQj bUgsa 

functional dependency and multi-value dependency etc ds vk/kkj ij decompose djds NksVs-2 relation esa 

foHkkftr djuk decompose dgykrk gS rFkk bu NksVs-2 relation dk storage relation database dgykrk gSA ;g  

vfu;ferrk dh leL;k dks gy djrk gSA 

                          Normalization ,d ,slh rduhd gS tks complex unrelational database ds lajpuk dks small 

relation format esa change dj nsrh gSA ftlds enn ls small relational database dks manage djuk rFkk ,d vPNs 

database dks create dj ldrs gSaA 

           bl izdkj mfpr O;ofLFkr ,oa rduhdh enn rFkk lgh decompose ls create fd, x, erlational 

database esa lQyrkiwoZd database operation perform dj ldrs gSaA 

          Normalization decomposition process esa information loss gksus ls cp tkrk gSA ;g bottom up 

approach esa cgqr egRoiw.kZ gS rFkk normalization dh enn ls vPNs database dh design izkIr gks tkrh gSA 

Type of Normilization Form: - First Normalization form, normalization dh process intilization djus ds 

fy, database ds lHkh attribute dks ,d gh txg esa ,d= dj fy;k tkrk gSA dksbZ Hkh relation, first normalization 

form rHkh gksxk tc & 

1. Relation esa dksbZ Hkh Row/Tuple duplicate u gksA 

2. izR;sd column (attribute) esa gksus okyh lHkh entry ,d gh type dh gksuh pkfg,A 

3. Relation esa store dh xnZ izR;sd data value, single value gksuh pkfg, vFkkZr~ fdlh Hkh row esa ,d gh attribute esa 

,d ls T;knk value ugha vkus pkfg,A 

NOTE: - Each relation esa ,d key attribute gksuk vko”;d gksrk gSA ;g attribute single/composite attribute gks 

ldrk gSA 
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Unorganized Relation: - 

 
 

Re-arranged Relation (1 N, F): - 
                                     Each attribute must contain only a single value from its predefined domain. 
 

 
 

Second Normal Form (2nd N.F):- ,d relation second N.F rc gksrk gS tc og first N.F gks rFkk mlds lHkh Non-

Key attribute iwjh rjg ls relation ds fdlh ,d candidate key attribute ij fuHkZj gksA 

Prime attribute: An attribute, which is a part of the prime-key, is known as a prime attribute.  

 Non-prime attribute: An attribute, which is not a part of the prime-key, is said to be a non-prime 
attribute. 
 

1. Relation esa ;g define gksuk pkfg, fd ,d relation esa fdlh ,d gh item (attribute) ds ckjs esa gh tkudkjh dks 

iznf”kZr djsaA  

2. ftl relation esa flQZ ,d gh key attribute gks rks already second N.F esa gksrk gS vr% relation dks second N.F esa 

decompose djrs le; ;g lEHkkouk gksuh pkfg, fd mRiUu gksus okyh lHkh new relation esa ,d gh key attribute gksA 
3.  Key attribute ds #i esa composite key gksus dh condition esa fdlh Hkh attribute dh key attribute esa “kkfey 

fdlh ,d attribute ij partial dependency dks consider ugha fd;k tk ldrkA  

 
;gk¡ ij rule ds vuqlkj stu_Id and proj_Id, prime_key attribute gS ij stu_name and proj_name nksuks non-

prime attribute gS] ysfdu nksuks vyx-2 primary key attribute defined dj jgs gSA vyx-2 Non-key attribute dks 

ftls ge partial dependency dgrs gSa] bls second normal form dh category esa ugha j[k ldrsA vr% second N.F 

cukus ds fy, partial dependency dks remove djuk iMsxk tks bl izdkj dk gksxk& 
 

 
[Image: Relation in 2NF] 

 
ge relation dks nks Hkkx esa rksM+ ldrs gSa tks above picture esa gS tks fd blesa dksbZ Hkh partial dependency ugha gSA 
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3rd Normalization Form: - dksbZ Hkh relation 3rd Normal form rHkh consider fd;k tkrk gS tc og 2nd Normal 

form esa gks vkSj following condition esa satisfy djsA 

1. No non-prime attributes dks prime key attribute esa transitively fuHkZj gksuk pkfg,A 

2. dksbZ Hkh Non-trivial functional dependency X→A gS rks] ;k rks: 

X ,d super key gks vFkok A ,d prime attribuitr gksA 
 

 
[Image: Relation not in 3NF] 

 

मदद हभ ेfind कयना हो Åऩय ददए गए Student_detail relation से, तो Stu_ID एक  key है औय ससपफ  prime key attribute. हभने  find 

ककमा कक City को identified ककमा जा यहा है by Stu_ID as well as Zip itself से जgk¡ ऩय Zip न ही super key है औय न ही  City 

prime attribute हैA Additionally, Stu_ID→ Zip → City, जो कक transitive dependency dks show djrk gSA 

मदद relation को third normal form भे create कयना है तो relation को two part भे rksMuk होगाA 
 
 

Student_Detail   

Stu_ID Stu_Name Zip 

Zip Codes   

Zip City  

 

[Image: Relation in 3NF] 

Boyce-Codd Normal Form: - Boyce-codd normal form(BCNF) ds gksus ds fy, relation dks third normal 

form esa gksuk pkfg,A dksbZ Hkkh Non-trivial functional dependence X→A, X dks super key gksuk pkfg,A Åij fn, x, 

fp= esa Stu_ID, Student_Detail relation ds fy, super key gS vkSj Zip, zip codes relation ds fy, super key gSA 

vFkkZr~ Stu_ID→Stu_Name, Zip vkSj Zip → City. tks fd conform gS fd nksuks relation BCNF ds vanj gSA  

 

4TH Normalization Form: - ,d relation ;k table rc 4NF esa gksrh gS tc og fuEufyf[kr condition esa satisfy 

djrs gSA ,d relation ;k table rc 4NF esa gksrh ;fn og 3 normal form (3NF) esa gks rFkk mlds ikl dksbZ 

multivalued dependency u gksA 

Multi valued Dependencey D;k gksrh gS\ 

Multivalued dependencey rc gksrh gS tc ,d table esa ,d ls T;knk independent multivalued attributes gksrs 

gSA Multivalued dependencey dks −≫ fpUg ls iznf”kZr fd;k tkrk gSA 

mnkgj.k ds fy,& Student fdlh ,d subject dks read djus ds fy, multiple book dk used djrk gS] vFkkZr~ 

student book multi value dependency gSA 
 

Book   

Subject Professer Book_Name 

DBMS A.K. PATHAK A, B 

DBMS S. KHAN A, B 
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DIGITAL P.K. DWIVEDI C, D 

NETWORKING A. PRAJAPATI E, F 

 
 

Book table dks 4.NF esa change djus ds fy, bls 1.NF esa change djuk gksxk] D;ksafd professor fd multivalue 
dependency gSA 
 

SUBJECT PROFESSER BOOK_NAME 

DBMS A.K. PATHAK A 

DBMS A.K. PATHAK B 

DBMS S. KHAN A 

DBMS S. KHAN B 

DIGITAL P.K. DWIVEDI C 

DIGITAL P.K. DWIVEDI D 

NETWORKING A. PRAJAPATI E 

NETWORKING A. PRAJAPATI F 

 
bl table dks 4 NF esa ifjofrZr djds multi value dependency dks Remove fd;k tkrk gSA vc ;gk¡ ij professor 

and Book_Name ,d nwljs ls independence gSa rFkk os Subject ij fuHkZj gS] rks ge bl izdkj dh dependency dks 

fuEu izdkj ls iznf”kZr djrs gSa& 

Subject −≫ Professor 

Subject −≫ Book_Name 

 

Book   Subject_book_name  

SUBJECT PROFESSER  SUBJECT Book_Name 

DBMS A.K. PATHAK  DBMS A 

DBMS A.K. PATHAK  DBMS B 

DBMS S. KHAN  DIGITAL C 

DBMS S. KHAN  DIGITAL D 

DIGITAL P.K. DWIVEDI  NETWORKING E 

DIGITAL P.K. DWIVEDI  NETWORKING F 

NETWORKING A. PRAJAPATI  

NETWORKING A. PRAJAPATI  

 
Fdlh table esa multi value dependenct gksus ds dkj.k record dks update, insert, delete bR;kfn query perform 

djus esa leL;k gksrh gS blfy, table dks 4NF esa change fd;k tkrk gSA 
 

5th Normal Form: 
                    ,d relation ;k table rc 5NF esa gksrh gS tc og fuEufyf[kr condition dks satisfy djrh gS& 

“,d table ;k relation rc 5NF esa gksrh gS tc og 4NF esa gks rFkk table esa dksbZ Non-loss decomposition u gksA” 

 

Non loss decomposition:- 

                        जफ कबी table मा relation भें data normalization ककमा जाता है मदद उसभें सचूना 
(information) का loss (हानन) नही होता है तफ उस ेNon-loss decomposition कहत ेहै। 
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कबी-कबी हभ इस े loss less decomposition बी कहत ेहै। 
vklku Hkk’kk esa dgsa rks loss less decomposition ,d ,slh izfdz;k gS ftlesa duplicate data dks gVk fn;k tkrk gS vkSj 

;g Hkh ns[kk tkrk gS fd blesa original data dh gkfu u gksA 

 

 

 
 
 
 
 

Unit -4 

Relation Algebra and Operation: - fdlh Hkh relation ;k table esa fofHkUu izdkj ds algebraic operations 

ds collection dks perform djkuk relation algebra and operation dgykrk gSA Relation ds eq[;r% nks Hkkx gksrs gSa& 

1) Set Oriented Operation 

2) Relation Oriented Operation 
 

1) Set Oriented Relation:- blesa tradional set operationvkrs gSaA tSls& Union, Cartesian  product, 

intersection, difference etc.  
 

Union: - blesa nks table ds chp relation esa operation perform gksrk gS ftlesa nksuks table ds record dks combine 

dj fn;k tkrk gS vkSj fQj mu record dks filter dj ,d single table format esa record dks iznf”kZr fd;k tkrk gS 

rFkk duplicate value dks remove djds single value ds #i esa mi;ksx fd;k tkrk gSA 

A   B  

Roll_No Name  Roll_No Name 

101 Abhi  101 Abhi 

102 Prakash  104 Hemant 

103 Akash  105 Ankur 

A∪B  

Roll_No Name 

101 Abhi 

102 Prakash 

103 Akash 

104 Hemant 

105 Ankur 
 

 

Interjection: - Just opposite of union blesa output esa table common tuple dks show fd;k tkrk gSA 

 

A ñ B  

Roll_No Name 

101 Abhi 
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Diffrence operation: - blesa Left side and right side table ds record ds chp esa operation perform fd;k tkrk gS 

vkSj left side ds table ds record dks fy;k tkrk gS] ysfdu tks common tuple u gks right side dh table esaA 

A−B  

Roll_No Name 

102 Prakash 

103 Anuj 

Cartesian product: - blesa lHkh possible combination value output ds #i esa show gksrk gSA 
 

 

 

 

 

 

A * B    
A (Roll_No) A (Name) B (Roll_No) B (Name) 

101 Abhi 104 Hemant 
101 Abhi 104 Hemant 
102 Prakash 105 Ankur 
102 Prakash 105 Ankur 
103 Akash 106 Anuj 
103 Akash 106 Anuj 

 

2) Relation Oriented operation: - Set Operation dh enn ls data dks multiple djus ds fy, limited facility 

gksrh gS ysfdu blesa cgqr dq”ky rjhds ls operation dks perform dj ldrs gSaA 

 

A) Projection: - blds enn ls fdlh particular attribute dks pqu ldrs gSa] vFkkZr~ iwjs Attribute dks pquus dh t#jr 

ugha gksrh gSA blesa record vertical show gksrs gSaA 

Natation: - ΠA1, A2, An (r)  

Where A1 and A2 are attribute names of relation r. 

Duplicate rows are automatically eliminated, as relation is a set.  

For example:  

Πsubject, author (Books)  

Selects and projects columns named as subject and author from the relation Books. 

Select name from A 

 
 

 

 

Selection: - blds enn ls fdlh Hkh relation ls conditioin base esa single or multiple record dks show dj ldrs 

gSaA 

Notation: σp(r)  

Σsubject="database" and price="450"(Book) 

Output: Selects tuples from books where subject is 'database' and 'price' is 450. 

Or 

Example: select * from A where name=”abhi”; 

A   B  
Roll_No Name  Roll_No Name 

101 Abhi  104 Hemant 
102 Prakash  105 Ankur 
103 Akash  106 Anuj 

Name 
Abhi 

Prakash 
Akash 

Name 
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Join: - fdUgha nks relation dks vkil esa combine djds new relation creates dj ldrs gS with the help of join 

operation.  

 

Type of join operation: - 
 

1) Natural Join: - blesa nks table (relation) ds flQZ matched pair dks gh new table esa mi;ksx djrs gSaA 

 

Employee    Department   

EMP_ID EMP_NAME H. No  EMP_ID Dept_Name Salary 
101 ABHI H1  101 IT 18000 
102 PRAKASH H2  102 HR 20000 
103 ANUJ H3  103 SALE 16000 
104 SHADAT H4  104 IT 18000 
105 MINTU H5  105 ACCOUNT 13000 
106 AKASH H6  106 LECTURER 15000 

 
 

EMPLOYEE |×| DEPARTMENT 
EMP_ID EMP_NAME H. No Dept_Name Salary 

101 ABHI H1 IT 18000 
102 PRAKASH H2 HR 20000 
103 ANUJ H3 SALE 16000 
104 SHADAT H4 IT 18000 
105 MINTU H5 ACCOUNT 13000 

 
2) EQUI JOIN: - blesa ,d realtion ds tuple nwljs relation ds tuple ls common attribute ds eku dks join djrs gSa 

vkSj new table esa j[krs gSaA 

Example: - 

EMPLOYEE |×| DEPARTMENT 
EMP_ID EMP_NAME H. No Dept_Name Salary 

101 ABHI H1 IT 18000 
102 PRAKASH H2 HR 20000 
103 ANUJ H3 SALE 16000 
104 SHADAT H4 IT 18000 
105 MINTU H5 ACCOUNT 13000 

 

3) Outer Join: - bU; lHkh join esa nksuyks relation esa flQZ os gh attribute select fd, tkrs gSa ftuesa joining 

attribute dh value common gks] ftlls data dk loss gks tkrk gSA Data loss dks cpkus ds fy, outer join dk mi;ksx 

fd;k tkrk gSA blesa joining operation esa “kkfey gks jgs nksuks relation esa ls fdlh ,d ;k nksuks gh relation ds iwjs 

tuple dk mi;ksx fd;k tk ldrk gSA blesa tgk¡ tkudkjh ugha gksrh gS mlds txg ij NULL mi;ksx djrs gSaA 

Type of outer join: - 

1) Left Outer Join: R1 |×| R2 

Abhi 
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                                           ;g Hkh natural join dh rjg gksrk gS] ysfdu blesa flQZ left side ds tuple ds record gh 

“kkfey gksrs gSa] pkgs common gks ;k u gks] vxj ugha gksrs gS rks muds txg ij NULL mi;ksx djrs gSaA 

Employee    Department   
EMP_ID NAME H. NO  EMP_ID Dept_Name Salary 

101 ABHI H1  101 IT 18000 
102 PRAKASH H2  102 HR 20000 
103 ANUJ H3  103 SALE 16000 
104 SHADAT H4  104 IT 18000 
105 MINTU H5  105 ACCOUNT 13000 
106 AKASH H6  106 LACTURER 15000 

 

R1] ×| R2 
EMP_ID EMP_NAME H. No Dept_Name Salary 

101 ABHI H1 IT 18000 
102 PRAKASH H2 HR 20000 
103 ANUJ H3 SALE 16000 
104 SHADAT H4 IT 18000 
105 MINTU H5 ACCOUNT 13000 
106 AKASH H6 LECTURER 15000 

 

2) Right Outer Join: R1 |× [R2 
;g left outer join dk Just Opposite gksrk gSA ;gk¡ ij right side ds tuple dks consider fd;k tkrk gSA  
 

EMP_ID EMP_NAME H. No Dept_Name Salary 
101 ABHI H1 IT 18000 
102 PRAKASH H2 HR 20000 
103 ANUJ H3 SALE 16000 
104 SHADAT H4 IT 18000 
105 MINTU H5 ACCOUNT 13000 
106 AKASH H6 LECTURER 15000 

 

3) Full Outer Join: इसभे दोनो join को combine कय ददमा जाता है, left and right तथा जgk¡ ऩय value match नही होत े

उसके जगह ऩय NULL used ककमा जाता है। 
 

EMP_ID EMP_NAME H. No Dept_Name Salary 
101 ABHI H1 IT 18000 
102 PRAKASH H2 HR 20000 
103 ANUJ H3 SALE 16000 
104 SHADAT H4 IT 18000 
105 MINTU H5 ACCOUNT 13000 
106 AKASH H6 NULL NULL 
107 NULL NULL ACCOUNT 13000 

 

Division: R1/R2 – blesa division operation dks fdUgh Hkh nks table ds chp perform djrs gS] rks result esa izkIr new 

relation esa R1ds os eku “kkfey fd, tkrs gSa tks R2 ds lHkh eku ls relation j[krs gSaA 

Let R1 is a relation and R2 is also a relation 

A B  B 
A1 B1  B1 
A1 B2 
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A2 B1 
A3 B1 
A5 B1 
A4 B2 
A2 B2 

 

Than R3 = R1/R2 

A 
A1 
A2 
A3 
A5 

;gk¡ ij R3 esa gesa {A1, A2, A3, A3} fey jgk gS D;ksafd R1 dsoy {A1, A2, A3, A5} gh R2 ds {B1} ls relationship 

j[krk gSA 
 

Relational Calculation: ;g Hkh relational algebra ds leku query fy[kus ds fy, mi;ksx fd;k tkrk gSA 

nksuks ds chp varj ;g gS fd relational algebra procedure based gksrk gS] tcfd ;g procdure based ugha gksrk gSA 

;g calculation dks fuf”pr #i ls identify ugha djrk gSA 

            
There are two types: 

1.Tuple relational calculaus: - blesa tuple dks input ds #i esa fy;k tkrk gSA TRC esa cukbZ tkus okyh query ds 

fy, tkus okys tuple variable dk uke English ds lower case esa fy;k tkrk gS rFkk query esa variable ds uke ds ckn 

fy;k tkus okyk “I” such that i<+k tkrk gSA 

TRC esa fuEufyf[kr Operator dk mi;ksx fd;k tkrk gS& 

>Greater then, <less then,>=greater then equal, <= less then equal, = equal, V for all etc. 
 

Department   Department   
EMP_ID Dept_Name Salary  EMP_ID Dept_Name Salary 

101 IT 18000  101 IT 18000 
102 HR 20000  102 HR 20000 
103 SALE 16000  103 SALE 16000 
104 IT 18000  104 IT 18000 
105 ACCOUNT 13000  
106 LACTURER 15000  

{t/t∈ departmentt. emp
id

< 105} 

Domain Relational Calculaun: - ;g domain ij vk/kkfjr gksrk gS] blesa domain dks consider fd;k tkrk gSA 
{<a1, a2, a3>|<a1, a2, a3> ∈ departemnt , a < 103} 

                    ;gk¡ ij a1, a2, a3 variable department table dh range gSA EMP_ID, DEPT_NAME, 

SALARY variable dks show dj jgs gSaA 
Result: 

Department   
EMP_ID Dept_Name Salary 

101 IT 18000 
102 HR 20000 
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SQL: (Structur query languagge): - 

                                                             SQL ,d programming language gS ftldk mi;ksx Relational Databases esa 

fd;k tkrk gSA bldks relational algebra and tuple relational calculus ds fy, designed fd;k x;k gSA 

                                                          SQLnksuks data definition and data manipulation languages dks comprises djrk 

gSA SQL ds data definition properties dk mi;ksx djds fd data dks defined, designee and DML ds }kjk 

manipulate fd;k tk ldrk gSA tSls mls modify djuk gks bR;kfnA 
 

Database languages: - fdlh system esa database dks create and maintain djus ds fy, database languages dk 

iz;ksx fd;k tkrk gSA Database esa fuEufyf[kr languages dk iz;ksx fd;k tkrk gSA 
 

DDL: DDL dk iwjk uke data definition language gS tks fd conceptual schema को define कयने के सरए use ककमा जाता 
है तथा मह इस फात की जानकायी बी देता है कक physical devices भें इस schema को कैस ेimplement ककमा जाता है। SQL भें जो 
सफसे भहत्वऩरू्फ DDL statements है, वो ननम्न हैं: 
 

1. CREATE: - Database भें objects को create कयने के सरमे। 
2. ALTER: - Database के structure भें कयने के सरए। 
3. DROP: - Database भें से objects को delete कयने के सरए। 
4. COMMENT: - Data dictionary भें comments को add कयने के सरए। 
5. RENAME: - Object का rename कयने के सरए। 
 

DML: DML का ऩयूा नाभ data manipulation language है औय वह language जो database भें data manipulate कयने के 

काभ आती है| वह language DML (data manipulation language) कहराती है। 
इसके कुछ उदाहयर् ननम्नसरखखत है:- 
 

1. SELECT: - एक Database भें से Data को retrieve कयना। 
2. INSERT: - Table भें Data को insert कयना। 
3. UPDATE: - Table भें भौजूदा Data को update कयना। 
4. DELETE: - Table भें से सबी records को delete कयना। 
5. CALL: - Java subprogram को call कयने के सरए। 
6. LOCK TABLE: - Concurrency को Control कयने के सरए। 

DCL: DCLdk iwjk uke data control language gSA Database esa stored data ds access dks control djus ds fy, 

DCL dk iz;ksx fd;k tkrk gSA 

blds dqN mnkgj.k fuEufyf[kr gSa& 

 

1. GRANT: - Database ds fy, user’s dks privilege iznku djus ds fy,A 

 

2. REVOKE: - GRANT command }kjk fn, x, fo”ks’kkfkdkj dks okil ysus ds fy, REVOKE commond dk iz;ksx 

fd;k tkrk gSA 

 

Some SQL Commands: 
 

CREATE DATABASE: - 
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         blds enn ls database dks create fd;k tk ldrk gSA 

 

1) CREATE DATABASE employee; 
                  Then activate database: 

2) Use <database_file_name> 
                              Use employee; 

3) Show database strucutre : 

                 Sql> show databases; 
4) Create Table: 

CREATE TABLE Persons  
( 
PersonID int, 
LastName varchar(255), 
FirstName varchar(255), 
Address varchar(255), 
City varchar(255) 
); 

5) Describe structure of table  : 
 Sql> desc <table_name>; 
 Sql> desc Persons; 

6) Insert values inside table: 
 Syntex: Insert into <table_name> values (value); 
 Sql> insert into  Persons values(‘101’,”pathak”,”abhi”,”hn90”,”katni”); 

7) Display Records: 
 Select *from persons; 

8) update records:  
 UPDATE Persons 
 SET lastname='pathak', City='umaria' 
 WHERE FirstName='abhilash'; 

 

9) Delete : 

 DELETE FROM persons 

 WHERE lastname='pathak'; 

 Delete All Data 

bl command dh help ls fdlh ,d table ds lHkh rows dks fcuk deleting table ds delete fd;k tk ldrk gSA 

This means that the table structure, attributes, and indexes esa dksbZ change ugha gksrk gSA 

DELETE FROM table_name; 
or 
DELETE * FROM table_name; 

 

10) BETWEEN Operator Example 
blds enn ls fdlh attribute esa present records ds chp Range dk eku fudky ldrs gSaA 

The following SQL statement selects all products with a price BETWEEN 10 and 20: 

Example: - 

SELECT * FROM Products 

WHERE Price BETWEEN 10 AND 20; 
 

11) SQL Aliases: SQL aliases dk iz;ksx djds temporarily fdlh ,d table or ,d column dh heading 
dks rename dj ldrs gSaA 

SELECT CustomerName AS Customer, ContactName AS [Contact Person] 
FROM Customers; 
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12) The SQL ORDER BY Keyword 

The ORDER BY keyword is used to sort the result-set by one or more columns. 
The ORDER BY keyword sorts the records in ascending order by default. To sort the records in a 
descending order, you can use the DESC keyword. 
SELECT * FROM Customers 

ORDER BY Country; 
 

13) The SQL WHERE Clause 

The WHERE clause dk iz;ksx table ;s records dks filter djus ds fy, fd;k tkrk gSA 

SELECT * FROM Customers 
WHERE Country='Mexico'; 
 

14) SQL SELECT DISTINCT Statement 
;g fdlh ,d records dks dsoy ,d ckj gh n”kkZrk gSA 

SELECT DISTINCT City FROM Customers; 
 

15) ALTER TABLE Statement 
The ALTER TABLE statement is used to add, delete, or modify columns in an existing table. 

1>ALTER TABLE table_name 

ADD column_name datatype 

2> ALTER TABLE table_name 

DROP COLUMN column_name 

3> ALTER TABLE table_name 

MODIFY COLUMN column_name  data type 
 

16)  SQL DROP INDEX, DROP TABLE, and DROP DATABASE 
DROP statement ds enn ls Indexes, tables, and databases dks easily deleted/removed fd;k tk ldrk 

gSA 

 

DROP INDEX Statement: - 

The DROP INDEX statement is used to delete an index in a table. 
example:ALTER TABLE table_name DROP INDEX index_name 
The DROP TABLE Statement 
The DROP TABLE statement is used to delete a table. 
example:DROP TABLE table_name 

The DROP DATABASE Statement: The DROP DATABASE statement is used to delete a database. 
example: DROP DATABASE database_name 
 

The TRUNCATE TABLE Statement 
What if we only want to delete the data inside the table, and not the table itself? 
Then, use the TRUNCATE TABLE statement: 
TRUNCATE TABLE table_name 

SQL Functions: - 
                                SQL esa dbZ built-in functions gksrs gSa] ftuds enn ls data calculation dks perform fd;k tkrk gSA 

SQL aggregate functions dk collection gksrk gS tks ,d single value dks retrun djrs gS] tks fd Column ds vanj dh 

value dks calculate djrk gSA 
 

UCASE & LCASE ( ): - String or character dks Upper/Lower case esa change djus ds fy,A 

Example: select UCASE (“Abhilash”) from table name; 
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                    Select LCASE (“abhilash”) from table name; 
 

1) Length ( ): - bl function ds enn ls fdlh character dh length find dj ldrs gSaA  

                             Select count (“abhilash”) from tabke_name; 
 

2) Ltrim ( ): - ;g function string ds left side ls space remove djrk gSA 

                            Select ltrim (“abhilash”) from table_name; 
 

3) Rtrim ( ): - ;g function string ds right side ls space removes djrk gSA 

                             Select rtrim (“abhilash”) from table_name; 
 

4) Substr ( ): - ;g function fn, x, fdlh string esa ls substring dks display djrk gSA 
 

5) Abs ( ): - bl function dks absolute function dgrs gSa] ftlds enn ls absoulute value find dj ldrs gSaA 

                            Select abs (12) from EMP; 
    

6) bl function ls fdlh Hkh number dk power apply djds o/p display djrk gSA 

Select power (number, power); 
Select power (5, 2);  

 

7) Mod ( ): blds enn ls ,d number nwljs number dks divide djrk gS vkSj remainder dks okil djrk gSA 

   Select mod (13, 12); 
 

8) Sqrt ( ): - blds enn ls square root find dj ldrs gSaA 

  Select sqrt (144); 
9) Sign ( ): - Signed function ;g show djrk gS fd og positive gS ;k fd negative. 

                         Select sign (12); 
10) Sysdate ( ): - show the current date. 
                                   Select sysdate ( ); 
 

11) Sun ( ): - fdlh table ds column dks sum djrk gSA 

Select sum (fields_name) from table_name; 
Select sum (id) from EMP; 

 

12) Max, Min & Avg ( ): -: Attribute ds eku ls maximum, minimum and average value find dj ldrs gSaA 

Example: select max (id) from EMP; 
Select min (id) from EMP; 
Select avg (id) from EMP; 

 

13) Desc ( ): - fdlh table/records dks display djus ds fy, bl function dk iz;ksx djrs gSaA 

Sql> Desc tablename; 
 

14) Order by: - Fields dks order by display djus ds fy, iz;ksx fd;k tkrk gSA 

Sql> select *from EMP order by name; 
 

What is indexing and hasing explain with example: 

 Index: fdlh Hkh table esa record proper arrange order esa gksrk gSA og assending ;k desecending order esa set 

fd;k tkrk gSA ;g dk;Z memory esa gksrk gSA Index create djus ls CPU dh performance c<+ tkrh gSA 

    Indexing djus ls database table/file dh ,d indexing create gks tkrh gS] ftlls CPU dks  data dks 

find/search djus esa T;knk time consume ugha gksrk gSA Indexing dh enn ls data vklkuh ls fey tkrk gSA 

Indexing esa nks field’s gksrs gS& ,d index_No vkSj nwljk ftlesa hardware dk address store gksrk gSA 

   fdlh Hkh table dk index create gksus ds ckn index fike primary file cu tkrh gS vkSj original file secondary 

file cu tkrh gSA 
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   Index file/Primary file dh enn ls secondary file ls data/information dks fetch/find/search fd;k tkrk 

gSA  

Syntex: Create index <index_name> on <table_name> (field’s name); 

Example: create index emp1 on EMP (id); 

sql> show index from emp; 

Indexing dks indexing attribute ds base ij defined fd;k x;k gSA 

 

Indexing can be of the following types: - 
 

 Primary Index: Primary index dks ordered data file ds #i esa ,d key field ds vuqlkj  defined fd;k x;k gS 

vksj key field dks generally primary key dgrs gSaA 

 

 Secondary Index: Secondary index ,d candidate key dh rjg gksrs gS vkSj izR;sd record ds vanj unique 

value  gksrh gS vkSj ,d non-key lkFk esa duplicate values gksrs gSaA 
 

 Clustering Index: Clustering index dks ordered data file dh rjg defined fd;k x;k gSA ;s data file ds  

ordered ,d non-key field dh rjg gksrs gSA  
 

Ordered Indexing is of two types:  

 Dense Index  

 Sparse Index  
 

Dense Index: - Dense index esa lHkh database record ds vanj ,d search key value create gksrh gS ftlls 

searching fast gks tkrh gS ij index format esa record dks store djus ds fy, vf/kd space dh requirement gksrh 
gSA Index, search key value record contain djrk gS vkSj pointer tks fd disk esa auctual record dks point’s djrk 

gSA 

 

 
 

Sparse Index: - Sparse index esa izR;sd search key ds fy, index records dks create ugha fd;k tkrk gSA Index 

record blesa ,d search key contains djrh gS vkSj ,d actual pointer tks fd disk esa present data dks point djrk 

gS ftlls record dks search fd;k tkrk gSA lcls igys ge index record ds }kjk data dks actual location ds ikl 

igq¡pkrs gSA ;fn fn, x, index ds vuqlkj ge data dks lh/ks tgk¡ igq¡pkuk pkgrs gSa og ogk¡ ij fn[kkbZ ugha nsrk gS rc 

og system dks start djrs gSa vkSj rc rd djrk gS tc rd fd og bPNkuqlkj data dks found ugha dj ysrk gSA 
 

Multilevel Index: - Index record, search key value and data pointer’s dk iz;ksx djrk gS tcfd multi level 

index, actual database file dks disk esa store djrk gS] ftlls database dk vkdkj c<+ tkrk gS vr% index record 

fo”kky gks tkrk gSA blls main memory ds vanj search operation djus esa vf/kd le; waste gksrk gS rFkk speed 

/khjs gks tkrh gSA ;fn single level index dk iz;ksx fd;k tkrk gS rks cM+s vkdkj ds indexing dks manage djuk laHko 

ugha gks ikrk ftlds fy, multiple disk accesses dk iz;ksx fd;k tkrk gSA 
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                                                             Multi level index dh enn ls index dks dbZ NksVs-2 Hkkxksa esa rksMk tkrk gS ftlesa 

memory esa vyx-2 txg ds ,d single block esa data fc[kjk gqvk gksrk gS ftlls data searching ds fy, outer 

index, inner index ls matched djrk gSA fQj inner index data block ls data dks memory ds fdlh Hkh location ls 

search djrk gSA 

 

Hasing: - Squential file organization esa fdlh data dks locate djus ds fy, fesa iwjh file dks access djuk gksrk gS 

ftlesa input-output operation esa dkQh T;knk le; yxrk gSA bl disadvantage dks ns[krs gq, fdlh file dh index 

djus ds fy, Hasing process dk iz;ksx fd;k tkrk gSA Hasing process nks izdkj dh gksrh gS& 

 

1) Static Hasing: - Hash file organization esa ftl block esa record present gksrk gS] igys ml block dks search 

fd;k tkrk gSA bl block dks bucket dgk tkrk gSA bu bucket esa ,d ;k ,d ls vf/kd record present jgrs gSa vkSj 

bu bucket dk vkdkj vyx-vyx gksrk gSA Search operation esa fdlh Hkh record  dks bu bucket esa gh static 

hashing dh help ls search fd;k tkrk gSA Index file dks create djus ds fy, hash function dk iz;ksx fd;k tkrk 

gSA 

 

 

bl function dh enn ls record bucket ds #i esa foHkkftr gksdj storage device esa store gks tkrk gS vkSj bu 

bucket dh information pointer ds #i esa store jgrh gSA Bucket esa store records dh information nks rjg dh 

gksrh gS & 

 

A) Distribution in Uniform: - blesa izR;sd record dks number allot fd, tkrs gSa ftldh value field ls feyrh gSA 

vxj dksbZ record bucket esa present gS rks dbZ number allot fd, tkrs gSaA ls record number ds vuqlkj 

O;ofLFkr gksrs gSaA 



R S I T Computer College Karkelui Umaria (M.P.)     PGDCA, DCA, DCPA, CPCT ,MCIT        Page 34 

of 59 
 

Guided by: Abhilash Pathak (8517906324) and Prakash Dwivedi (8982505087) 

B) Distribution in Random: - blesa record ds number dks Random order esa ser fd, tkrs gSA fdlh Hkh 

record dks insert fd;k tkrk gS rks situation ds vuqlkj fdlh bucket esa space u gksus ij tks ml eku dks store 

dj lds rc mls condition dks bucket overflow dgk tkrk gSA 

 
2) Dynamic hashing: - ;g static hashing dk advantage gksrk gS ftlesa bucket dh la[;k fixed gksrh gS ftlls 

bucket overflow dh leL;k dk lkeUkk djuk iM+rk gS] tcfd dynamic esa size fixed ugha gksrh gSA vxj data insert 

gqvk rks new bucket create gks tkrh gS rFkk vxj data delete gqvk rks bucket Hkh delete gks tkrh gS ftlls 

data/bucket overflow dh problem create ugha gksrh gSA blesa file ds size increased gksus ij mldh performance esa 

fxjkoV ugha gksrh gS rFkk ;g static dh rqyuk esa de space ysrk gSA 

 
 

Que: - What are the charecteristics of Ststic and Dynamic Hashing? What are the advantages and 

disadvantages of Hashing? 

Ans: - 

Features of Static Hashing: - 

1. ;g Hashing structure fdlh record dks search djrs le; data file ds lHkh record ij tkus ij tksj ugha MkyrhA 

2. Static Hashing system Address B ds LkHkh bucket ds set ds fy, search “Key” value K dh [kkst djrh gSA 

3. ;g system search “Key” value ij ,d function ds ek/;e ls x.kuk djds data item ds address dk irk yxkrh 

gSsA 

 

Features of Dynamic Hashing: - 

1. ;g Hashing system file ds vkdkj ds vuqlkj searching dk dk;Z djrh gSA 

2. tSls-tSls file dk vkdkj c<+rk tkrk gS ;g system Lo;a dks iqu% O;ofLFkr djrh tkrh gSA 

 

Advantages of Hashing: - 

1. File dk vkdkj c<+us ij hashing process slow ugha gksrhA File dk vkdkj c<+us ds lkFk-2 hashing dk izn”kZu Hkh 

foLr`r gksrk tkrk gSA 

2. Hkfo’; ds mi;ksx ds fy, bucket reserve djds j[kus dh vko”;drk ugha gksrhA 

 

Disadvantages of Hashing: - 

1. ;g ,d tfVy iz.kkyh gSA 

2. Bucket Address table esa indirection esa level cgqr vf/kd gksrs gSaA 

 

Que: - What is the difference between Static and Dyanmic Hash function? 

Ans: - Static and Dynamic Hash Function esa fu0 fy0 vUrj gS & 

1. Static Hash system ,d lkadsfrd hash system gS] tcfd Dyanmic hash system ,d ijEijkxr hash system 

gSA 
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2. Static hash function dsoy ,d input parameter ysrk gS tks ,d fuf”pr yEckbZ dk string gksrk gSA tcfd 

Dynamic hash function nks input parameter ysrk gS tgk¡ igyk parameter ,d string gksrk gS rFkk nwljk 

parameter ,d lqj{kk iSjkehVj gS tks lqj{kk vko”;drkvksa dks Li’V djrk gSA 

3. Static hash function vfrfjDr lqj{kk lqfo/kk,a miyC/k djokrk gSA Dynamic hash function vfrfjDr lqj{kk miyC/k 

ugha djkrkA blesa dsoy ,d lqj{kk iSjkehVj fn;k tkrk gS ftlds vuqlkj ;g eakxh xbZ lqj{kk lqfo/kk miyC/k djkrk gSA 

Que: - Explain the B-tree and describe charecteristics of B-tree. 

Ans: - B-Tree: - 

                             B-Tree dh ewy lajpuk lu~ 1970 esa R. Bayer rFkk E. McCreight }kjk develop dh xbZA ftlus /khjs-2 

Lo;a dks Index structure rS;kj djus dh lcls yksdfiz; rduhd ds #i esa LFkkfir fd;kA B-Tree eq[; #i ls ,d 

larqfyr balanced short tree ds #i esa tkuh tkrh gS] tks outer shorting ds fy, cgqr mi;ksxh gSA Database 

systems esa Hkh B-Tree dk “klDr mi;ksx gSA Data base system esa file ds index dk lajpuk rS;kj djus ds fy, B-

Tree dk gh mi;ksx fd;k tkrk gSA B-tree dks database systems dh index structure rS;kj djus ds fy, ,d 

standerd technique ds #i esa ekU;rk izkIr gSA 

                                                     izR;sd data file, records dk collection gksrk gS] ftlesa index ,d unique “Key” dks 

n”kkZrk gS ftlls record dh igpku lEHko gks ikrh gSA bl lajpuk dks B-Tree ds ek/;e ls ykxw djus dh rduhd 

IBM dh virtual storage access method esa present dh xbZ gSA ftls short form esa VSAM dgk tkrk gSA bls ge 

fuEu mnkgj.k ls le> ldrs gSa& 

                              LkkekU;r% data esa ifjorZu djus lEca/kh dk;ksZa ds fy, data dks main memory esa 

store djuk vko”;d gksrk gS] ysfdu ,slh applications esa tgk¡ database dk vkdkj cgqr cM+k gks vkSj bldh rqyuk esa 

main memory de gks] lEiw.kZ data main memory esa ugha j[kk tk ldrk rks bl condition esa data dks hard disk esa 

gh j[kuk iM+rk gS vkSj mls [k.M+ksa esa main memory esa yk;k tkrk gS vFkkZr~ ,d ckj esa dqN data record main 

memory esa yk, tkrs gSa vkSj processing ds le; hard disk esa fLFkr vU; Hkkx dh vko”;drk iM+us ij igys okyk 

Hkkx main memory ls gVkdj mlds LFkku ij vU; Hkkx load dj fn;k tkrk gSA ;g izfdz;k swaping dgykrh gSA 

bl izfdz;k dks lEiUu djkus ds fy, file dh record structure esa main memory pointer ds lkFk-2 hard disk 

memory address pointer Hkh j[kuk vko”;d gksrk gS rkfd vko”;drkuqlkj main memory rFkk hard disk space, 

nksuks dks access fd;k tk ldsA bls ge fuEu record lajpuk ds }kjk le> ldrs gSa& 

 

            Struct    Employee 

{ 

ent Eid; 

Char E_name [90]; 

Char E-address [90]; 

Char Dept [70]; 

 

Struct Employee * left; 

Struct Employee * right; 

 

D_block d_left; 

D_block d_right; 

} 
 

tgka Employee, Structure esa pointers ds nks set fy, x, gSa ftuesa ls *left and *right main memory pointer gS 

rFkk d_left and d_right hard disk pointer gSA tc fdlh node ds children main memory esa gh store gks rks mUgsa 
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access djus ds fy, *left and *right pointer dk mi;ksx fd;k tkrk gS vkSj vxj node children disk esa gks rks 

d_left and d_right pointer dk mi;ksx fd;k tkrk gSA tgka left node ds left child  rFkk right node ds right child dks 

show dj jgk gSA 

                          ;gka data block gLrkUrj.k ds }kjk main memory esa Hkstk tkrk gS] vFkkZr~ ,d ckj esa 

data dk ,d block main memory esa vkrk gSA pwafd disk dh data i<+us dh xfr de gksrh gS blfy, ;g iz;kl fd;k 

tkrk gS fd disk access dh vko”;drk de ls de iM+sA 

                           mijksDr mnkgj.k esa of.kZr laiw.kZ lajpuk B-Tree ij gh vk/kkfjr gS] ftlesa izR;sd ‘Key- 

Board’ ds nks children node gSa vFkkZr~ left pointer B-Tree ds left child dks show djrk gS rFkk right pointer B-

Tree ds right child dks show djrk gSA 

                         ge ,slh Tree cuk ldrs gSa ftlds node ds ,d ls vf/kd children gksa rFkk ,d ls vf/kd 

‘Key’ gksaA bl izdkj dh Tree dh ,d property order gksrh gS tks ;g n”kkZrh gS fd Tree esa maximum fdrus node gks 

ldrs gSaA vxj Tree esa node ds maximum children dh {kerk N gS rks bldk vFkZ gksxk fd Tree esa Tree dk order 

N gSA Disk access dks de ls de j[kus ds fy, ;g vko”;d gS fd Tree dh height de ls de gks] lHkh leave node 

,d gh Lrj ij gksa rFkk leave dks NksM+dj LkHkh nodes esa de ls de vf/kdre~ {kerk ls vk/ks node (N/2) miyC/k gksaA 

vxj Tree esa ,d gh node gks rks bl fLFkfr esa Root dks dksbZ child ugha gksrk vU;Fkk Root esa de ls de nks ;k vf/kd 

ls vf/kd N children gksrs gh gSaA bl izdkj dh Tree ftlesa ;s fo”ks’krk,a gksa balanced short Tree dgykrh gSaA 

 

Features of B + Tree: - 

1. izR;sd node esa maximum N ;k minimum N/2 children gksaaA 

2. Root dk ;k rks dksbZ child ugha gks ;k fQj de ls de nks ;k vf/kd ls vf/kd N children gksaA 

3. izR;sd board esa maximum children gksus dh fLFkfr esa vf/kdre ls ,d de vFkkZr~ N-1 ‘Key’ gksA 

4. lHkh ‘Key’ fu/kkZfjr dze esa teh gksaA izR;sd ‘Key’ dh left sub-Tree dh lHkh ‘Key’ mlls NksVh gksa rFkk right sub-

Tree dh lHkh ‘key’ mlls cM+h gksaA 

5. tc ,d ubZ ‘Key’ igys ls iwjs Hkjs gq, node esa insert dh tk, rks ;g node nks Hkkxksa esa VwV tk, rFkk chp dk eku 

parent node esa vk tk,A 

 

Que: - What is a view? How to create view? Explain. 

              View: - View, ,d table dh rjg gksrk gS] ftlds contents nwljh tables ls fy[ks tkrs gSaA View tables, data 

dks ugha j[krs gSaA ;s ,d window dh rjg dk;Z djrs gSa] ftlds ek/;e ls ,d table ds contents dks display fd;k tk 

ldrk gSA 

                        tSls ;fn ge pkgrs gSa fd gekjs office ds DydZ dks nwljs Employee dh salary ds ckjs esa 

irk ugha pyuk pkfg,] ysfdu mls Emp_Name, Post rFkk dept_Name ds ckjs esa information dh vko”;drk gS] rks 

bl case esa ge employee table dk ,d view create dj ldrs gSa ftlesa DydZ dh vko”;drkuqlkj information dks 

store dj ldrs gSaA bl view esa dsoy vko”;d information dks j[kk tkrk gSA View dks create command ds }kjk 

create fd;k tk ldrk gSA bldk Syntax fu0 fy0 #i esa gksrk gS& 

 

Create View < view name > as< 𝐬𝐞𝐥𝐞𝐜𝐭 𝐬𝐭𝐚𝐭𝐞𝐦𝐞𝐧𝐭 >; 

         

tSls & ;fn ge DydZ (clerk) ds vuqlkj information dks display djuk pkgrs gSa rks blds fy, view dks create 

djus ds fy, fuEufyf[kr command dk iz;ksx djrs gSa& 
 

Create view clerk as Emp_name, dept_name from EMP, dept 

                                         Where Emp.dept_code=dept.dept_code; 
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bl ckj view create djus ds Ik”pkr~ bls nwljh Table dh rjg gh treat dj ldrs gSaA bl view dks create djus ds 

i”pkr~ bldh information dks ns[kus ds fy, create command dks mlh rjg iz;ksx djrs gSa tSls Table dh 

information dks ns[kus ds fy, command dks iz;ksx djrs gSaA 

 

 

 

QUERY PROCESSING: - 

                                                    Cost Components in Query Execution ¼Dosjh ds ikyu esa ykxr ds vo;o½: - 

fdlh query dks ikfyr (perform) djus esa vkus okyh ykxr esa fuEufyf[kr vo;o gksrs gSa& 

 

          1. Access Cost to Secondary Storage: ;g ykxr f}rh;d HkaMkj.k ek/;e] tSls& disk ls data blocks dks 

[kkstus] i<+us vkSj fy[kus esa vkrh gSA [kkstus esa vkus okyh ykxr dh access structure ds izdkj] tSls& Ordering, 

Hashing and Primary ;k secondary index] ij fuHkZj djrh gSA blds vykok file disk ij ,d gh txg gS ;k vyx-

2 Hkkxksa esa fc[kjh gqbZ gS bl ckr dk Hkh izHkko access cost ij iM+rk gSA 
 

          2. Storage Cost: ;g fdlh query dks perform djus dh j.kuhfr }kjk mRiUu dh tkus okyh ek/;fed Qkbyksa 

(intermediate file) dks store djus esa vkus okyh ykxr gksrh gSA 

 

          3. Computation Cost: ;g query ds performance ds le; memory esa data buffers ij dh tkus okyh 

fdz;kvksa esa vkus okyh ykxr gSA bu fdz;kvksa esa records dh searching, sorting, join ds fy, records dks merge djuk 

vkSj field value ij x.kuk,¡ djuk “kkfey gSA 

 

          4. Memory Usages Cost:  ;g query ikyu ds le; memory buffers dh vko”;d la[;k ysus esa vkus okyh 

ykxr gksrh gSA 

 

          5. Communication cost: ;g query dks ml terminal ls] tgka og mRiUu gqbZ gS] database site ij Hkstus vkSj 

ogka ls result izkIr djus esa vkus okyh ykxr gksrh gSA  

                                       cMs databases ds fy, eq[; tksj f}rk;d HkaMkj.k ds access dh ykxr dks U;wure djus ij gksrk 

gSA lk/kkj.k ykxr function vU; factors dks NksM nsrs gSa vkSj fofHkUu query ikyu j.kuhfr;ksa dh rqyuk disk and 

memory ds chp gksus okys block transfer dh la[;k ds vk/kkj ij djrs gSA NksVs databases ds fy, tgk¡ files dk 

vf/kdka”k data iwjh rjg memory esa store fd;k tk ldrk gS] eq[; tksj x.kuk ykxr dks U;wure djus ij fn;k tkrk 

gSA Distributed databases ds communication cost dk Hkh U;wure fd;k tkrk pkfg,A 

 

Query Optimization: - Query optimization cgqr ls relational database management system dk function 

gSA Query optimizer possible Query plans esa lcls efficient rjhds ls nh xbZ query dks exeute djus dk iz;kl 

djrk gSA 

               lkekU;r% Query optimizer, users ds }kjk lh/ks iz;ksx esa ugha yk;k tkrk gSA ,d ckj Query dks tc 

database server esa submit fd;k tkrk gS rks bls parsec ¼fnO;dyk½ esa parse fd;k tkrk gSA tgka Optimization 

perform gksrk gSA ;|fi dqN database engines, query optimizer dks hints ds lkFk guide djuk allow djrs gSaA 

               ,d query, database dh information ds fy, request gksrh gSA ;s fdlh O;fDr ds address tSls- 

SS# 123-45-6789 dks [kkstus ds fy, gks ldrh gS ;k fnYyh esa jgus okys 20 ls 29 o’kZ ds mu euq’;ksa dks [kkstus ds 

fy, Hkh gks ldrh gS ftudh okf’kZd vk; 2 yk[k #i;ksa ls Åij gks tks fd Queries, related data dks access djds 

Select*from clerk; 
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final information dks fn[kkrh gSA ;|fi database structure tfVy gksrs gS vkSj ;s different data structure ls 

different orders esa database ls information dks access djrh gSA ;s Query dh processing dbZ rjhdksa ls dj 

ldrh gSA izR;sd rjhdk vyx-2 processing time ysrk gSA fdlh Query ds vyx-2 processing time query dks 

execute djus esa dkQh de ;k T;knk le; ys ldrs gSaA tSls dksbZ rjhdk dqN seconds esa result fn[kk ns vkSj dksbZ 

rjhdk mlh dk;Z esa dbZ minute yxk nsA Query optimization tks fd ,dautomated process gS] ,slk Query dks 

execute djus dk rjhdk <+a<+rk gS tksfd lcls de ysA pw¡fd ;s ,d tfVy izfdz;k gS vkSj lkFk gh blesa Lo;a vPNk 

[kklk le; yx tkrk gSA vr% Query optimization dbZ ckj [kphZyk vkSj vlEHko Hkh lkfcr gksrh gSA vr% Query 

optimization ds }kjk lcls vPNs rjhds dks <w+a<+us ds ctk; ,d lkekU; vPNk rjhdk <wa<+us ij vf/kd tksj fn;k tkrk 

gSA ;g rjhdk lkekU;r% lcls vPNs rjhds ds dkQh djhc gksrh gSA 
 

General Considerations and Implementation – le; ds n`f’Vdks.k best query plan dks sort djus vkSj viuh 

choise ls query plan dks sort djus esa dkQh vUrj gksrk gSA Optimizer Lo;a ;g fuf”pr ugha dj ldrk fd og Lo;a 

best query <+aw<+s ;k user dks select djus dh choise nsA Cost based Query optimizer, used resource ds base ij 

ml Query execution ds rjhds dks NkaVrk gS ftldh estimated lcls de gSA Optimization ds nks izdkj gksrs gSa& 

igys logical optimization ds }kjk relational algebra ds sequence dks query dks gy djus ds fy, generate fd;k 

tkrk gSA blds vfrfjDr physical optimization Hkh gksrk gS ftlesa izR;sd operation dks perform djus ds ek/;e dks 

fuf”pr fd;k tkrk gSA 
 

Query Estimation: - fHkUu-2 execution plans, fHkUu-2 cost optimization estimation ij same result dks 

produce djrs gSaA blds fy, fu0 fy0 points dks fu/kkZfjr fd;k x;k gS& 
(i) bls low cost query execution plan ds fy, vo”; search djuk pkfg,A 

(ii) Statistics 

(iii) Candidates 

(iv) Histograms 

(v) Input output Vs Computation Costs 

(vi) Time to first rupee Vs Completion time 
 

Ckgqr lkjs database operations ds fy, tuple Vs previous tuple ;k tuple Vs tuple another table dks read djus dh 

vko”;drk gksrh gSA blds fy, lkekU;r% fu0 fy0 techniques dk use fd;k tkrk gS& 

(i) Iteration 

(ii) Buffered I/O 

(iii) Index 

(iv) Sort 

(v) Hash 
 

 OLTP (Online Transcation Processing): -  
                                                                                OLTP dks Online transaction processing ds uke ls tkuk tkrk gSA 

OLTP information system dh ,d class gS tks transcation oriented application dks manage djrh gSA blds 

ek/;e ls data dh entry rFkk vko”;drkuqlkj data dk Online retrieve djds transcation processing ds dk;Z dks 

lEiUu fd;k tkrk gSA OLTP dk iz;ksx processing dks refer djus ds fy, iz;ksx fd;k tkrk gS] ftlesa system, user 

dh requests dks “kh?kzrk ls response djrk gSA ,d BANK ds fy, ATM business transcation processing 

application dk example gSA OLTP ds simplicity rFkk efficiency nks main benefit gSA SAPERP business 

application, OLTP ds izeq[k mnkgj.k ds #i esa organization esa use fd;k tkrk gSA bl application esa SAPDB 

database ds #i esa] SQL server database application ds #i esa database server esa mifLFkr jgrk gSA bls 

database tier ds uke ls tkuk tkrk gSA blls application server connect gksrs gSa ftUgsa application tier ds uke ls 
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tkuk tkrk gSA Client user, client application ds ek/;e ls application server dk use djds SAPDB database esa ls 

viuh vko”;drkuqlkj Online transcation dks perform djrk gSA Client application, GUI, Web GUI, HTML/SOAP, 

Web services ds #i esa gksrs gSaA bls client tier ds uke ls tkuk tkrk gSA   
 

Requirements of OLTP – 
                                                 OLTP ds fy, fdlh ,sls network ;k company dh vko”;drk gksrh gS tks yxkrkj 

transcation processing dks support miyC/k djkrk gSA blh otg ls u, OLTP ,sls client server processing vkSj 

brockering software dk use djrs gSa tks transcation dks network esa vyx computer plateform esa run djk;sA 

Efficient OLTP cM+s application esa fdlh ,sls transcation management software tSls CICS vkSj database 

optimization tactics ij depend gksrs gSa] tks OLTP based database esa cgqr T;knk concurrent update dh 

processing dks facilitate dks divide dj ldsA OLTP brockering programs cMs decentralized database system esa 

network ds cgqr ls computers esa processing dks foHkkftr dj ldrs gSaA izk;% OLTP, services oriented 

architecture vksj web services esa integrated gksrs gSA OLTP input information dks process and update djrs gSa 

vkSj processed information dks collect djrs gSa blfy, OLTP dks support djus ds fy, fdlh database 

management system dk use fd;k tkrk gSA OLTP dks fdlh Client server system ij carry fd;k tk ldrk gSA 
 

Benefit- OLTP ds nks important benefit gSa& ljyrk vkSj n{krkA blds }kjk de paper dk iz;ksx fd;k tkrk gS vkSj 

lkFk gh rsth ls revenue and expences dh forecasting dh tk ldrh gSA vr% OLTP fdlh Hkh business dks vklku 

cuk ldrk gSA 

Disadvantages- blesa dHkh-2 offline mainteneance dh Hkh vko”;drk gksrh gS tks information technology 

solution dh need gksrh gSA blls cost-benefit analysis ij IkzHkko iM+rk gS ;k ge dg ldrs gSa fd blls reoccurring 

cost c<+ tkrh gSA 

OLTP Database-  

                         OLTP database real time transcation dks handle djrs gSA ftuds }kjk specific requirements dh 

iwfrZ gksrh gSA tSls ge ,d departmental store pyk jgsa gSa rks OLTP database dks ;g fuf”pr djuk pkfg, fd 

inventory table, purchasing table and customer table ls related transcations ds according update gks jgh gS ;k 

ughaA OLTP database automatic gksus pkfg,A ;s database constraint gksuk pkfg, vFkkZr~ izR;sd transcation 

database dks lgh voLFkk esa NksMs vkSj blds lkFk gh ;s database isolated gksuk pkfg, ;kfu ,d transcation ls nwljs 

transcation dh fLFkfr izHkkfor ugha gksuh pkfg,A OLTP database dks durable gksuk pkfg, vFkkZr~ commited 

transcation ls database dh fLFkfr resultant state esa vkuh pkfg,A OLTP database dh ;s “krZsa user dks dqN yEch 

yx ldrh gSa ysfdu OLTP database dks successfully run djus ds fy, ;s lc vko”;d OLTP database dks front 

end ij use fd;k tkrk gS ftldh otg ls ;fn number of transcation c<+rs gSa rks database dks bldks properly 

tackle djus ds fy, etcwr vkSj vuqikfrd gksuk pkfg,A ;fn ge fdlh Online book store dks OLTP dh enn ls pyk 

jgsa gSa rks OLTP database dks 15 seconds esa updation dks iw.kZ djrk gqvk gksuk pkfg,A 

                    fdlh Hkh OLTP database esa row level locking dkQh important gksrh gS ftlesa fdlh Hkh record dks nwljs 

transcation ds fy, rc rd lock esa j[kk tkrk gS tc rd fd mldk current transcation complete u gks tk,A 

OLTP esa concurrent programming tSlh problems vkus dh dkQh vk”kadk jgrh gSA tc dksbZ user ,d lkFk fdlh 

record dks process djus dh dksf”k”k djrs gSa rks izR;sd user }kjk tYnh-2 record dks process djus dh dksf”k”k dh 

tkrh gS rkfd nwljs users ds fy, waiting time vf/kd u tk,A OLTP ls related lkekU; leL;kvksa dk lek/kku 

oracle 10g ds documention esa miyC/k djkbZ xbZ gSA 
 

OLTP ds Exapmle-  

1) Online Banking- tc bank ls money withdraw djrs gSa rks mlh le; gekjk account update gks tkrk gS vkSj 

next transaction ds fy, update value available gks tkrh gSA Money withdraw ;k rks ATM ls dh tk, ;k bank 
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ls] og transaction OLTP ls gh process gksrk gSA blh izdkj tSls gh dksbZ amount gekjs account esa check ;k cash 

ls tek gksrh gS rks amount tek jkf”k mruk c<+dj reflect gksrk gSA 

 

2) POS (Post of sale)- POS fdlh Hkh mail, market ;k city dks refer djrk gS tgka fdlh oLrq dh sale gksrh gSA oLrq 

,d ls vf/kd Hkh gks ldrh gSA POS ds }kjk fdlh Hkh {k.k esa dh xbZ sale dks Online update fd;k tkrk gSA POS ds 

fy, Customized software ,oa hardware dk iz;ksx fd;k tkrk gSA POS ds }kjk sale return Hkh dh tk ldrh gSA 

POS ds vU; dk;ksZa esa inventory management, CRM, financial o warehousing Hkh perform gksrs gSaA POS esa lHkh 

Units independent rjhds ls dk;Z djrh gS vr% os error prone Hkh gksrs gSaA 

 
3) On Line Reservattion- Railway ;k Airlines esa reservation OLTP ls gksrs gSaA bl izdkj ;fn dksbZ O;fDr 

Railway ds fy, reservation djk jgk gS rks og rR{k.k ;g tku ldrk gS fd D;k particular category ds fy, 

seates available gSaA OLTP ls reservation gksus ds dkj.k fdlh Hkh O;fDr dks Railway station ;k Airport tkus dh 

t#jr ugha gS vkSj og reservation ?kj cSBs gh internet ds }kjk djk ldrk gSA ;fn dksbZ O;fDr reservation cancel 

djkrk gS rks og Hkh OLTP ds }kjk perform gks tkrk gSA blls tks lhVsa miyC/k gksrh gSa] og de le; esa iqu% reserve 

gks tkrh gSA 

Recovery Concet: - 

                                   Transcation failure ls recovery dk vFkZ lkekU;r;k ;g gksrk gS& database dks fQj ls ml 

vlQyrk ds le; ls Bhd igys dh lcls uohure lqlaxr voLFkk (Consistent state) esa yk nsukA ,slk djus ds fy, 

system dks mu ifjorZuksa ds ckjs esa information j[kuh pkfg, tks fofHkUu transcations ds }kjk data items ij ykxw 

fd, x, FksA bu informations dks lkekU;r;k system log esa j[kk tkrk gSA Recovery dh izpfyr j.kuhfr dks ge 

fuEu izdkj la{ksi esa O;Dr dj ldrs gSa& 

           1. ;fn fdlh nq?kZVuko”k vlQyrk (Catastrophic failure), tSls& disk crash ds dkj.k database ds ,d cM+s 

Hkkx dks gkfu igq¡ph gS rks recovery method esa database dh fdlh Hkwrdky dh izfr (Past copy) dks mlds backup 

archival storage tSls& maganatic tap ls restore dj fn;k tkrk gS vkSj ml ij lHkh committed fd, gq, 

transcations dh actions dks Backup log dk help ls fQj ls ykxw fd;k tkrk gSA 

          2. ;fn database dks dksbZ HkkSfrd gkfu ugha igq¡ph gS] ijUrq dqN database inconsistent ¼folaxr½ gks x;k gS rks 

j.kuhfr dqN actions dks Undo djds mu changes dks reversing dh gksrh gS ftuds dkj.k folaxfr mRiUu gqbZ gSA 

Database dks fdlh lqlaxr voLFkk dh iwjh vfHkys[kkxkj izfr dh vko”;drk ugh gksrh] cfYd recovery ds le; dsoy 

system log esa j[kh xbZ Online entries dh gh lgk;rk yh tkrh gSA 

                                   lS)kafrd #i ls ge nq?kZVukjfgr vLkQyrkvksa (Non-catastrophic failures) ls recovery djus dh 

eq[; rduhdksa dks nks vyx-2 oxksZa esa j[krs gSa& LFkfxr lq/kkj (Deffered update) vkSj rRdky lq/kkj (Immediate 

update)A LFkfxr lq/kkj rduhdksa esa database dks disk ij HkkSfrd #i ls rc rd ugha lq/kkjk tk ldrk tc rd fd 

dksbZ transcation vius commit point rd ugha igq¡p tkrkA Commit point rd igq¡pus ds ckn gh transcation }kjk 

fd, x, lq/kkjksa dks database ij record ;k ykxw fd;k tkrk gSA Commit point ij igq¡pus ls igys lHkh 

transcations updates dks igys local buffers esa fd;k tkrk gSA Commit ds le; updetes dks igys system log esa 

iwjh rjg fy[kk tkrk gS vkSj fQj database esa record fd;k tkrk gSA ;fn dksbZ transcation vius commit point rd 

igq¡pus ls igys gh vlQy gks tkrk gS] rks blds }kjk database esa dksbZ ifjorZu ugha fd;k x;k gksrk] blfy, Undo ;k 

myVus dh dksbZ vko”;drk ugha gksrh gSA ysfdu fdlh commit fd, x, transcations ds effect dks fQj ls djus 

(Redo) dh vko”;drk gks ldrh gS] D;ksafd lEHko gS fd mlds izHkkoksa dks database ij record u fd;k x;k gksA bl 

dkj.k LFkfxr lq/kkj rduhdksa dks NO-UNDFO/REDO algorithm ds uke ls Hkh tkuk tkrk gSA 

                       rRdky lq/kkj rduhdksa esa database dks fdlh transcation dh dqN actions }kjk ml 

transcations ds Commit point ij igq¡pus ls igys gh lq/kkjk tk ldrk gSA gkykafd bu actions dks database ij ykxw 
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djus ls igys lkekU;r;k disk log ij cyiwoZd record fd;k tkrk gSA ftlls recovery djuk lEHko gks tkrk gSA ;fn 

dksbZ transcation database ij dqN lq/kkj djus ds ckn fdUrq vius commit point ij igq¡pus ls igys gh vlQy gks 

tkrk gS rks database ij iM+s gq, blds izHkko dks lekIr ;k Undo fd;k tkuk pkfg, vFkkZr~ Transcation dks Rollback 

fd;k tkuk pkfg,A bl izdkj rRdky lq/kkj ds lkekU; ekeyksa esa Undo vkSj Redo djus dh vko”;drk gksrh gSA bl 

dkj.k rRdky lq/kkj rduhdksa dks UNDO/REDO algorithm ds uke ls Hkh tkuk tkrk gSA vf/kdka”k ekeyksa esa ge bUgha 

rduhdksa dk lgkjk ysrs gSaA 

                     bl Algorithm ds ,d laLdj.k esa] tgk¡ fdlh transcation ds commit point rd igq¡pus ls 

igys gh lHkh lq/kkjksa dks database esa record dj fy;k tkrk gS] dsoy UNDO djus dh vko”;drk gksrh gS] blfy, 

bldks UNDO/NON-REDO algorithm ds uke ls tkuk tkrk gSA 

UNIT-5 
 

Transaction Model: -  

                               ,d transcation ,d group of task dks define dj ldrk gSA dksbZ ,d single task 

minimum processing unit gksrh gS ftls further divide fd;k tk ldrk gSA Database system esa j[ks x, data ij 

processing djus ds fy, viuk, tkus okys fofHkUu rduhd transcation model dgykrs gSaA 
           Database system esa transcation systemdk gksuk vko”;d gS ftlls data dh relibility and error free 

transcation  dk iz;ksx djk,A Transcation Model esa ACID properties dks follow fd;k tk ldsA 

              lHkh database ds vanj ,slh facility gksuh pkfg, ftlls ,d gh le; esa data dh processing ,d ckj esa gh gks 

tk,A tSlk ge Bank dk ,d mnkgj.k ysrs gS ftlesa transcation gksrk gS vFkkZr~ vxj transcation gksxk rks og iwjk 

gksxk vU;Fkk og “kq# gh ugh gksxkA 

 

Atomicity: - bl property states esa fdlh ,d transaction dks vko”;d gS fd og atomic unit dh rjg treat 

djsA vFkkZr~ ;k rks lHkh operations dks execut djk;sa vFkok dksbZ Hkh ughaA Database ds vanj transaction ds partially 

completed gksus dh txg ugha gS ¼vk/kk v/kwjk ugha gksxk½A Transaction States dks defined djuk vko”;d gksrk gS ;k 

rks before the execution of the transaction ;k rks after the execution/ abortion/ failure of the transaction. 
 

Consistency: - ;g property ;g fu/kkZfjr djrh gS fd transcation dh execution iwjk gksus ds ckn system valid 

state esa gksA vxj transcation iwjk gks rks mlds }kjk fd, x, lHkh changing system esa proper arranging order esa 

record gksA vxj transcation ds le; esa dksbZ error vkrh gS ;k fdlh otg ls og task iwjk ugh gks ikrk gS rks mlds 

ek/;e ls fd, tk jgs transcation iwjh rjg ls roll back gks tk,A 
 
Durability: - Each trasaction esa durability ¼fVdkÅiu½ gksuk pkfg, fd mlds ek/;e ls fd, x, lHkh ifjorZu 

changing compleet and permanent gSaA 

 

Isolation: - blesa lHkh transcation vius vki esa iwjh rjg vyx-vyx #i esa execute gksrk gSA vxj system ij 

,d gh le; esa nks ;k nks ls vf/kd transcation py jgsa gks vkSj os ,d gh dk;Z dj jgsa gks rks Hkh lHkh transcation bl 

izdkj ls execute gks tSls mls yxs fd og vdsyk gh system esa Run gks jgk gS vFkkZr~ lHkh transcation dh gj 

process ,d nwljs ls vyx gksuh pkfg,A  

                 
Types of transaction processing: - 
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1) BatchProcessing: - ;g computer ij vk/kkfjr processing dk ,d rjhdk gS ftlesa og data dh processing 

djrk gS] mls ,d fixed time rd collect fd;k tkrk gS rFkk collected data dks ,d unit ds #i esa  bach cukdj mldh 

,d ckj esa processing djk nh tkrh gSA 

Example: - Electricity bill, student result cukuk bach processing gSA 

   
 

T1 

 

T2 

 

  

T3 

     T4 

 
                            

                           Transcation Collection                                                   Batch Processing 

  
Batch Processing 

 

2) Online Transcation Processing: - blesa computer based trasaction complete gksrs gh rqjar mldh 

processing dh tkrh gS rFkk records dks update dj fn;k tkrk gSA Bank account esa gksus okyh trasaction esa online 

processing gksrh gSA blesa rqjar update gks tkrk gSA 

Trasaction processing activity esa fu0 fy0 process dk iz;ksx fd;k tkrk gSA 

 

 Storage of data: Trasaction ds fy, data store djukA 

 Verification of data: blesa ;g tk¡p dh tkrh gS fd collect fd;k x;k data lgh vkSj iw.kZ gS fd ughaA 

 Correction of data: Data esa ikbZ tkus okyh error dks correct djukA 

 Processing of data: Data ij important calculation dj output dks izkIr djukA 

 Generating the Report: izkIr output  dks ,d proper format esa report generate djukA 

 

 

 

 

 

 

 

 

 

 

 

 

Online Processing 
 

3) Advance Transaction Processing: - vkt ds le; esa tradation trasaction processes system dh rqyuk esa 

advance and more flexible system miyC/k gS] tSls: - 
 

Remote backup System:- 

                                          Remote backup system data dh cgqr gh high level dh miyC/krk dks provide djkrk gS] 

tgk¡ rd fd ;g primary site esa available data ds destroy gksus ds ckn Hkh transaction processing ds process djus 

C 
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esa help djrk gSA ;g ,d computer ds data dks nwljs computer esa j[krk gSA ;g system data ds loss gksus dh fLFkfr 

esa Hkh data dks recover djds mls primary condition esa ykus rd esa help djrk gSA 
 

High performance Transaction System: - 

                                                                             bu system esa dkQh high processing okys hardware gksrs gSa tks 

transcation processing dh nj dks dkQh vf/kd j[krs gSa] vFkkZr~ bu system esa general system dh rqyuk esa cgqr 

T;nk data gksrs gSaA 
 

Real Time Transaction: - 

                                               bl izdkj ds system esa database dh iwjh reliability cuk, j[krs gq, Hkh fixed time period 

esa transcation dks iwjk djus dh {kerk gksrh gSA ;s nks izdkj ds gksrs gSa & 
 

1. Hard Real Time: - bl izdkj ds system esa vxj fixed time period esa dk;Z iwjk u gks rks ml dk;Z dk dksbZ 

value ugha gksrk gSA 

2. Soft Real Time: - blesa fixed time period ds ckn dk;Z iwjk gksus ij gh og accept gksrk gS ysfdu mldh value 

de gks tkrh gSA 

                                           

Transaction processing monitor: - 

                                                                  Starting time ls ;s ,d gh processor }kjk vusd terminal dks process djkus 

dh {kerk j[kus okys multi threaded server ds #i esa fodflr fd;k x;k FkkA 

            ;s system vusd server dh enn lscgqr lkjs clients ij cgqr complex transaction processing system 

develop djus rFkk mldk management djus ds fy, vkOk”;d structure provide djkrk gSA 

 

Transaction workflow: 

                               blesa multiple processing unit ds ek/;e ls ,d gh le; esa vusd dk;ksZa ds execution vkSj 

muds chp esa coordination establish djus esa enn feyrh gSA Suppose ,d simple transcation, bank employee Rs 

500 A’s ds account ls B’s ds account esa transfers djrk gSA ;g cgqr vklku vkSj small transaction processing gS 

ij vxj ;fn data dk transcation djuk gS rks cgqr lkjs low-level tasks involve gksrs gSaA 
 

A’s Account  
Open_Account (A)  
Old_Balance = A.balance  
New_Balance = Old_Balance - 500  
A.balance = New_Balance  
Close_Account (A)  
 

B’s Account  
Open_Account (B)  
Old_Balance = B.balance  
New_Balance = Old_Balance + 500  
B.balance = New_Balance  

Close_Account (B)  

 Serializability: - 
               tc multiple transactions dks operating system ds }kjk fdlh ,d multi programming 

environment ds vanj execute fd;k tkrk gS rks ;g possibilities gksrh gS fd og fdlh ,d transcation ls rFkk 

lkFk ds dqN nwljs transcation ls Hkh instructions inter leaved gksrk gSA 
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Schedule: - fdlh transaction ds execution dh sequenceing process dks schedule dgk tkrk gSA ,d schedule esa 

cgqr lkjs transactions gks ldrs gSa] tSls fd dbZ instructions/tasksfeydj cus gksrs gSaA 
  

Serial Schedule: ;g ,d izdkj dh scheduling gS tks fd transaction dks ,d sequencing way ls iz;ksx djrh gSA 

blesa ,d gh transaction lcls igys execute gksrk gS vksj rc rd second execute ugha gksrk gS] tc rd fd igyk 

complete u gks tk,A tSls gh igyk transaction complete gksrk gS rc rqjar nwljk transaction start gks tkrk gSA 

Transaction key process order gksrk gSA ,d ds ckn ,d bl izdkj dh scheduling esa transaction serial manner 

esa gksrk gSA 

                            bl izdkj dh scheduling flQZ vyx-vyx multi environment transcation ds fy, 

lgh gS ysfdu vxj same environment transcation dh scheduling fd;k tk, rks ;g lgh izfdz;k ugha gSA mlds 

fy, parallel scheduling dk iz;ksx fd;k tkrk gSA mlesa ;k rks equvilence vFkok serializability gksxkA 
 

Equivalence Schedules: - Equivalent schedule fuEu izdkj ds gks ldrs gSa& 
 

Result Equivalence: - ;fn nks same result dks execution ds ckns schedule produce djrs gS rks mls result 

equivalent dgk tkrk gS] tks fd ;s “kk;n nwljs value ds set ls dqN value ds same result vkSj dqN fofHkUu result 

nsrk gSA View equivalent esa ;fn transcation ds vanj similer manner esa nksuks schedule ,d gh rjg ds action dks 

perform djs rks ;g nks schedule jgsxkA  

 For example – 

 ;fn T, initial data S1 ds vanj read djrk gS rks ;g initial data S2 ds vanj Hkh read djsxkA 

 ;fn T, S2 dh value dks read djrk gS tks fd J ds }kjk fy[kh xbZ gS rks ;g S2 dh value dks Hkh read djsxk tks fd 

J ds }kjk fy[kh xbZ gSA 

 ;fn T, final written operation data value S1 esa perform djrk gS rks ;g final written operation data value 

S2 esa Hkh perform djsxkA 

 

Conflict Equivalence: - ;fn ge fuEu properties dks perform djrs gSa rks confliting esa nks schedule jgsxk& 

1) ;fn nksuks result separate transcation dks belong djrs gSaA 

2) ;fn nksuks result same data item dks access djrs gSaA 

de ls de buesa ls dksbZ Hkh ,d write operation dks perform djrk gSA 

Two schedules ds ikl multiple transactions gks vkSj lkFk esa conflicting operations perform gks rks mlesa conflict 

equivalent gksrk gSA ;fn flQZ vkSj flQZ bu condtion dks follow djs& 

nksuks schedule ,d gh rjg ds transcation ds set esa contain djsA 

Note− View equivalent schedules ds view serializable and conflict equivalent schedules dks conflict 

serializable dgrs gSaA lHkh conflict serializable schedules esa cgqr view serializable gksrs gSaA 
 

States of Transactions: - A transaction in a database can be in one of the following states: 
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Active: bl state esa transaction, execute gksuk “kq# gksrk gSA ;g izR;sd transcation process dh initial state gksrh 

gSA 
 

Partially Committed: tc ,d transaction final operational ds fy, executes gksrk gS rks mls partially 

committed state dgk tkrk gSA 
 

Failed: ,d transaction failed state dgykrk gS ;fn fdlh Hkh dkj.k ls database recovery system fails gks tk,] 

rFkk rc ml failed transaction dks vkSj vkaxs precede u fd;k tk ldsA 
  

Aborted: ;fn dksbZ Hkh checks fails gks tkrk gS vkSj transaction ,d failed state esa igq¡prk gS rks recovery manager 

ml trasaction dks rolls back djrk gS vkSj lHkh write operations database ds Åij perform djrk gS ftlls 

database again vius original state esa vk tk,] tgk¡ ij dksbZ Hkh transaction dk exection gqvk gksrk gS esa vkSj fQj ls 

gksrk gSA Transactions vxj rollback ugha gksrk gks ikrk gS rks og ml trasaction dks kill dj nsrk gSA Database 

recovery module, transcation ds aborts gksus ij nks operations dks select djrk gS& 

Re-start the transaction  

Kill the transaction 
 

Committed: ;fn ,d transaction lHkh operations dks  successfully executes djrk gS rks og committed dgykrk 

gS rFkk database system esa permanently updated gks tkrk gSA 
 

Concurrency Control: 
                                                   Multiprogramming environment ds vanj tgk¡ ij ,d gh le; esa multiple 

transactions dks execute fd;k tkrk gS] ftlls og control djuk cgqr gh important gksrk gSA bl izdkj ds 

transaction dks concurrency transaction ds uke ls tkuk tkrk gSA blesa concurrency control protocols dk use 

fd;k tkrk gS tks fd concurrent transactions esa vkus okys atomicity, isolation, and serializability problem dks 

control djrk gS] ftlesa multi-user ,d gh le; esa access dj ldsA Concurrency control protocols dks nks Hkkx esa 

foHkkftr fd;k x;k gS &  

1) Lock-based protocols  

2) Timestamp-based protocols 
Lock-based Protocols: -  
                                            Locke based protocol esa ,d lock ,d mechanism gksrh gS tks Database systems dks ;g 

crkrk gS fd ,d particular data dks read/write operation dks fdl trasaction esa apply djuk gS] ftUgsa nks rjhdksa ls 

fd;k tk ldrk gS&  

 Binary Locks: -  blesa data item dks nks states esa lock fd;k tkrk gS] ;k rks ;g ;k rks locked gksxk ;k rks 
unlocked. 
  

 Shared/exclusive Locks: - bl izdkj ds lock esa ,d data item dks dksbZ nwljh trasaction Hkh reading ds purpose 

ls iz;ksx dj ldrh gSA 
 

Exclusive lock: blesa ,d transaction esa fdlh ,d data item esa exclusive lock dks read/write nksuks dks mi;ksx dj 

ldrh gS rFkk dksbZ nwljk data item/trasaction same data item ij ugha dj ldrh gSA mi;ksx djus ls igys lcls 

igys mls fdlh particular transcation ds fy, lock fd;k tkrk gS rkfd tc rd og lock gS rc rd flQZ ,d gh 

process ,d le; esa mi;ksx dj ldsA 

There are four types of lock protocols available:  
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SimplisticLock Protocol: - Simplistic lock – based protocol izR;sd write operation performed gksus ds igys 

transcation dks lock allow djkrk gS rFkk ckn esa data item esa write operation iwjk gksus ds ckn transcation unlock 

gks tkrk gSA 

 

Pre-claimingLock Protocol: - 
                                              Pre-claiming protocols  operations dks evaluate djrk gS rFkk data items dh ,d list 

create djrk gS tksfd lock ds fy, ftls vko”;d gksrk gSA Execution ds igys transaction system ls request djrk 

gS fd lHkh operation dks ml particular transcation ds fy, lock fd;k tk,A ;fn lHkh locks dks permission 

granted gks tkrh gS rks transaction executes djkrk gS vkSj operations ds iwjk gksrs gh use gksus okys lHkh locks dks 

releases dj fn;k tkrk gS rkfd nwljk trasaction mls mi;ksx dj ldsA ;fn locks dks granted ugha fd;k x;k rks 

transaction rolls back gks tk,xk vkSj waits djsxk rc rd] tc rd mls locks granted u dj fn;k tk,A 

 
 
 

Two-Phase Locking –2PL: - 

                     ;g locking protocol ds fdlh ,d transcation ds execution phase dks three parts esa 

foHkkftr djrk gSA First part esa tc transaction starts executing, rc ;g permission ds fy, locks dks requiest 

djrkk gSA Second part esa tgk¡ transaction acquires ¼lHkh locks ds mi;ksx ds fy, vf/kdkj izkIr djrk gS½ rFkk third 

phase starts gksrk gS bl phase esa transaction fdlh new locks ds fy, demand ugha dj ldrk gSA ;gk¡ ij dsoy 

acquired locks dks releases fd;k tkrk gSA 

 
 

Two-phase locking esa two phases gksrs gSA First phase growing dgykrk gS tgk¡ lHkh locks acquired transcation 

ds }kjk “kq# gksrs gSa vkSj second phase shrinking dgykrk gS tgk¡ lHkh used gks jgs locks dks transaction ls released 

djus ds fy, iz;ksx fd;k tkrk gS tks fd exclusive (write) lock dgykrk gS vkSj shared (read) lock dgykrk gSA 

 

Strict Two-Phase Locking: - 

                         bldk igyk phase 2PL dh rjg gksrk gS tks fd lHkh locks ds acquiring djus ds ckn 

transaction fQj continues normally execute djrk gS ij 2PL ls FkksMk vyx Strict-2PL mi;ksx djus ds Bhd ckn 

mls release ugha djrk gSA Strict-2PL lHkh locks dks holds djrk gS tc rd fd commit point vkSj lHkh locks at a 

time ,d lkFk releases u dj nsA 
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Timestamp-based Protocols: 

                                               ;g lcls T;knk mi;ksx gksus okyk concurrency protocol gS tks fd timestamp based 

protocol dgykrk gSA bl protocol dk iz;ksx system time or logical counter es count djus esa timestamp dh rjg 

fd;k tkrk gSA  

          Lock-based protocols dk mi;ksx ,d gh le; esa gksus okys execution esa conflicting pair’s ds order vkSj 

transactions dks manage djus ds fy, fd;k tkrk gS] tgk¡ timestamp-based protocols transaction ds create gksrs 

gh cgqr tYnh working djuk start gks tkrk gSA 

          Every transaction का एक times tamp के साथ associated होता औय उसके order से जो कक determined ककमा जाता है ककसी 
transaction के total execution time भे जो कक Prioty based ऩय कामफ ककमा जाता है जजसभ ेकभ time रगता है औय जो ऩह्रे entering 

कयता है वह सफसे ऩहर ेexecute होगा। 
Timestamp Ordering Protocol: 

                                               Timestamp-ordering protocol ननजचचत कयाता है serializability को जो कक transactions के process 

भे आने वारी conflicting read and write operations को जो कक मह responsibility होती है कक timebased order के अनसुाय 

transaction को execute कयाएA 

 The timestamp of transaction Ti को denoted ककमा जा यहा है TS (Ti).  

 Read timestamp भे data-item X है जजसे R-timestamp(X) के }kjk denoted fd;k tk jgk gSA  

 Write timestamp भे data-item X है जजसे W-timestamp(X) के }kjk denoted ककमा जा यहा है A 

 

Timestamp ordering protocol works as follows:  

 ;fn ,d transaction Ti ,d read(X) operation dks issues djrk gSA  

 If TS (Ti) < W-timestamp(X)  
 

Operation rejected.  

 If TS (Ti) >= W-timestamp(X) 
 

Operation executed.  

 All data-item timestamps updated. 
 

 मदद एक transaction Ti issues djrk gS ,d write(X) operation:  

 If TS (Ti) < R-timestamp(X)  
 

Operation rejected.  

 If TS (Ti) < W-timestamp(X)  
 

Operation rejected and Ti rolled back.  

 Otherwise, operation executed.  
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Thomas' Write Rule: - ;g rule states ;fn TS(Ti) <W-itemstamp((X) gS rks operation dks reject fd;k tk ldrk 

gS vkSj Ti rolled back gks tkrk gSA 

                  Timestamp ordering rules esa cuk, x, view serializable ds schedule को modified fd;k tk 

ldrk gSA Ti rolled back के अरावा 'write' operation itself ignored हो जाता है. 

 
Que: - What is Memory Hierarchy Explain. 

Ans: - MemoryHierarchy: - 

                                                            Storage devices; tSls register cash memory, Main memory, Disk device, 

Magnatic tap, Optical disk etc lHkh ds }kjk ge mudh speed and storage capacity ds base ij lqlaxfBr inkuqdze 

esa j[k ldrs gSaA ;g dze ge fuEu fp= ds }kjk le> ldrs gSa&  

                     Memory dk mijksDr inkuqdze memory Hierarchy dgykrk gSA mijksDr Hierarchy esa n”kkZbZ xbZ vyx-

2 memory dk use rFkk system esa mudh Hkwfedk Hkh vyx-2 gksrh gSA tSls& 

 
 

Memory Hierarchy 
 

Cash Memory: - Cash Memory C.P.U. rFkk main memory ds chp medium dk dk;Z djrh gSA ;g lcls egaxh 

ysfdu vR;ar rhoz xfr dh memory gksrh gS tks vHkh py jgh processing ls lEcfU/kr vko”;d data block main 

memory ls ysdj rsth ls C.P.U. dks miyC/k djokrh gSA bldk vkdkj cgqr NksVk gksrk gSA  
 

C.P.U. Register: - Register memory dk lcls vkarfjd Hkkx gS tks ALU }kjk lh?ks access dh tk ldrh gSA 

 

Main Memory: - ;g ,d vLFkk;h laxzg eseksjh gksrh gS ftlesa os program and user data jgrs gSa ftu ij ge vHkh 

dk;Z dj jgs gSaA bls ge RAM (Randam Access Memory) ds uke ls tkurs gSaA ;g Megabyte ds vkdkj esa vkrh gS 

ysfdu orZeku esa RAM gigabyte ds vkdkj esa Hkh miyC/k gSA 
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Optical Memory: - Optical memory ds varxZr C.D., D.V.D. vkfn storage media vkrs gSA bldk mi;ksx vf/kd 

ek=k esa data LFkk;h #i ls store djus ds fy, fd;k tkrk gSA ;s offline storage medium gS; vFkkZr~ buesa ge og data 

rqjUr save djrs gq, ugha py ldrs ftl ij ge lHkh dk;Z dj jgsa gSaA blesa dsoy os program and data store fd, 

tkrs gSa ftUgsa gesa ,d ckj store djus ds ckn Hkfo’; esa dsoy ckj-ckj read djuk gSA 

 

Disk Storage: - bls ge Harddisk ds uke ls tkurs gSa ftldh storage capacity cgqr vf/kd gksrh gS] orZeku esa 

personal computers esa lkekU;r% 80 gigabyte ;k 160 gigabyte hard disk dk use fd;k tk jgk gS tks fd ,d cgqr 

fo”kky storage capacity gSA ;g ,d online storage medium gS; vFkkZr~ ge computer ij tks Hkh dk;Z djrs gSa og 

rqjUr Hard disk esa store gksrk gSA blesa stored data randam #i ls access fd;k tk ldrk gS; vFkkZr~ ge lh/ks fdlh 

Hkh file ;k fdlh Hkh data item dks read dj ldrs gSaA 

Magnatic Tap: - 

                        ;g lcls lLrk storage medium gSA bldk mi;ksx ,sfrgkfld LoHkko dk data j[kus ds fy, 

fd;k tkrk gS ftls ,d ckj store djus ds ckn ckj-ckj read djus dh vko”;drk uk gksA ;g ,d sequential storage 

medium gS blfy, ;g vf/kd izpyu esa ugha gSA 

      mijksDr Memory Hierarchy dk eq[; mÌs”; computer dh rhoz processing capacity rFkk gekjh fo”kky storage 

vko”;drk ds chp rkyesy LFkkfir djuk gS ftlesa memory dh ykxr (cost) lcls egRoiw.kZ i{k gSA 

        bl memory Hierarchy dks ge accessing system ds base ij oxkhZdr̀ djds Hkh ns[k ldrs gSa] tks 

fuEukuqlkj gksxk& 

 Random Access Memory (RAM) 

 Daynamic Access Storage Memory (DASD) 

 Sequential Access Memory (SAM) 

                                                                    Computer dh Read/Write Memory RAM, Random Access Memory dh 

Js.kh esa vkrh gSA Computer dh Online LFkk;h storage device, hard disk, direct access storage device ds varxZr 

vkrh gS] tcfd magnetic tap , sequential access memory ds varxZr vkrh gSA 

                                  Memory Hierarchy ds oxhZdj.k dk ,d vkSj egRoiw.kZ vk/kkj memory dk 

access time Hkh gSA Åij fp= esa fn[kk, x, memory Hierarchy classification ds ihNs okLro esa access time vf/kd 

egRoiw.kZ rF; gSA tgka rhozre xfr dh eSeksjh dks lcls Åij j[kk tkrk gS] tcfd U;wure~ xfr dh eSeksjh dks lcls uhps 

j[kk tkrk gSA 

 

Forword and Backword Recovery: - 

                                                                       Recovery system ;g lqfuf”pr djrh gS fd fdlh Hkh condition esa recover 

gksus ds ckn izkIr data fo”oluh; gksA System QsY;ksj dh fLFkfr esa ;g cgqr gh xaHkhj eqÌk gksrk gS] D;ksafd tc system 

Lo;a gh Qsy gks pqdk gks rc og data ij ls Hkh viuk control [kks nsrk gSA 

             System QsY;ksj ;k Database error ls data dh recovery data dks fiNyh fo”oluh; esa ;k vxyh 

fo”oluh; voLFkk esa ykdj dh tk ldrh gSA Data dks fiNyh fo”oluh; voLFkk esa ykuk backword recovery 

dgykrk gSA tcfd vxyh fo”oluh; voLFkk izkIr djuk forword recovery dgykrk gSA 

 

                       Backword Recovery (UNDO): - blesa QsY;ksj ds le; py jgs transcation ds }kjk fd, x, 

vfo”oluh; rFkk vk/ks v/kwjs ifjorZuksa dks fujLr (UNDO) dj fn;k tkrk gS] rkfd database okil error vkus ls iwoZ 

dh voLFkk esa yk;k ldsA 
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                      Forword Recovery (REDO): - blesa transcation }kjk error vkus ds Bhd igys rd iwjs fd, tk pqds 

ifjorZuksa dks database dh fiNyh copy ij iqu% apply fd;k tk ldsA 

     tc system esa fdlh fo”ks’k error dk irk pyrk gS rks recovery system dh orZeku fLFkfr dk lVhd eY;kadu 

djrh gS rFkk system esa vko”;drkuqlkj lek;kstu djrh gSA 

   System esa UNDO and REDO operation ,d gh ckj fd, tkus pkfg,] D;ksafd ckj-ckj fd, x, UNDO and REDO 

vkSj vf/kd vfuf”pr fLFkfr mRiUu dj ldrs gSaA 

What is data overload? Describe problems related with it. 

,slh organizations tgka central database ugha j[kk tkrk rFkk data sharing dh facilities dk use ugha fd;k tkrk 

lkekU;r% file based system ij gh depend gksrh gSA bl O;oLFkk esa lHkh foHkkx viuh-2 vko”;drk dk data viuh 

lqfo/kkuqlkj j[krs gSa ftlds dkj.k izk;% ,d gh tkudkjh ,d ls vf/kd LFkkuksa ij j[kh tkrh gSA tSls fdlh company esa 

mlds customers dk fooj.k sales department esa Hkh j[ksxk rFkk account department esa HkhA bl condition esa tc 

igys ls gh organization dh leLr tkudkfj;ksa ls related data dh ek=k cgqr vf/kd gks vxj ,d gh data dh udy 

Hkh ,d ls vf/kd LFkkuksa ij j[kh tk, rks leLr data dh dqy ek=k cgqr vf/kd gks tkrh gS] ftlls system ij data dk 

cks> gks tkrk gSA ;g fLFkfr data dh vf/kdrk ;k overload dgykrh gS] ftlls vusd O;ogkfjd leL;k,a mRiUu gks 

tkrh gSA ftuesa ls izeq[k leL;k,a fuEukuqlkj gSa& 

 

Data Inconsistencies ¼MkVk vlaxfr½ 
,d gh data ,d ls vf/kd LFkkuksa ij j[ks tkus ij data dks update djrs le; dbZ ckj dqN LFkkuksa ij rks 

dataupdate dj fn;k tkrk gS ysfdu xyrh ls bls dqN LFkkuksa ij update djuk jg tkrk gS] ftlds dkj.k ,d gh 

data dks vyx-2 LFkkuksa ij vyx-2 eku feyrs gSa ftlls data dh laxfr lekIr gks tkrh gSA 
 

Data Reliability of Data ¼MkVk dh fo”oluh;rk esa deh½ 
                    vlaxfr ds dkj.k data dh fo”oluh;rk lekIr gks tkrh gSA 
 

Accessibility Problem ¼MkVk izkfIr dh leL;k½ 
                   Ikjaifjd file system esa data dh iqu% izkfIr ,d dfBu dk;Z gS] D;ksafd blesa file dks access djus 

ds fy, Hkh vyx ls code fy[kuk iM+rk gSA 
 

Slow Access Speed ¼/kheh ,Dlsl xfr½ 
                                      Data vf/kd gksus ij vko”;d data dks search and access djus esa le; vf/kd yxrk gSA 

 

Integrity Problem ¼bafVfxzfV dh leL;k½ 
                                      Central database esa vlkuh ls ,d gh LFkku ij vko”;d dUlVªsUV yxkdj data input esa gksus 

okys errors dks control fd;k tk ldrk gS] ysfdu tc ,d gh data ,d ls vfkd LFkkuksa ij j[kk tk, rks data dh 

,d#irkcuk, j[kuk vf/kd dfBu dk;Z gS] ftlls integrity dh problem vkrh gSA 

 

Security Problem ¼lqj{kk dh leL;k½ 
                                            File based system esa vukf/kdr̀ O;fDr;ksa }kjk data dks access fd, tkus ls cpkus ds fy, 

Ik;kZIr O;oLFkk ugha gksrh gS] tcfd database based system data dh lqj{kk ds fy, i;kZIr lqfo/kk,a miyC/k gksrh gSA 

       mijksDr leL;kvksa ls cpus ds fy, centrl database O;oLFkk viukbZ tkrh gS ftlesa vko”;d data dh ,d gh 

copy centrl form esa j[kh tkrh gSA ftlesa ls lHkh user viuh vko”;drk dk data share dj ldrs gSaA blls system 

ij data ds nksgjko dk cks> ugha jgrk rFkk data dh fo”oluh;rk Hkh vf/kd gksrh gSA ;|fi centrl database dks vusd 

user share djrs gSa ysfdu DBMS password }kjk user arithmetic and access vf/kdkj vkcaVu ds ek/;e ls dkQh 

dBksj lqj{kk O;oLFkk nsrk gS ftlds dkj.k central database esa data vkSj vf/kd lqjf{kr jgrk gSA 
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Shadow Paging: - 

                                vxj transcation dzekuqlkj perform gksa rks shadow paging technique useful gSA ;g data 

recovery dh izeq[k techniques esa ls ,d gSA bl rduhd esa transcation ds le; nks page table j[ks tkrs gSa& 

a) Current page table 

b) Shadow page table 

                                          Shadow page table esa os lHkh information store dh tkrh gS ftudh lgk;rk ls vko”;drk 

iM+us ij database dh transcation ls iwoZ dh voLFkk izkIr dh tk ldrh gS] vFkkZr~ fdlh dkj.k ls transcation iqjkuk 

gks ik, rks gw file dk iqjkuk data tSlk ;k Bhd mlh #i esa izkIr dj ldsA ljy “kCnksa esa dgsa rks fdlh Hkh data file ij 

transcation vkjEHk djus ls iwoZ mlds iarksa dh ,d copy cukdj j[k yh tkrh gS rkfd vxj transcation fdlh 

dkj.ko”k chp esa #d tk, vkSj mlds }kjk fd, x, ifjorZu vk/ks-v/kwjs gksa rks istksa dh copy ls ewy data iqu% izkIr fd;k 

tk ldsA bl izdkj j[kh xbZ data files ds istksa dh copy shadow page dgykrh gSA ,d rjg ls ge blsa data dh 

Nk;k izfr Hkh dg ldrs gSaA Transcation ds nkSjku data items dks access djus ds fy, dsoy current page table dk 

mi;ksx fd;k tkrk gSA Shadow page table dks flQZ vkoafNr fLFkfr;ksa ds fy, lqjf{kr j[kk tkrk gSA 

      bl rduhd esa transcation iwjk gksus ds ckn mls vfUre #i nsus ds fy, fuEu izfdz;k viukbZ tkrh gS& 

1) ifjorZu gq, lHkh ist hard disk esa Hkst fn, tkrs gSaA 

2) Current page table dks hard disk esa store dj fn;k tkrk gSA 

3) Current page table dks new shadow page table cuk fn;k tkrk gS] bldh izfdz;k fuEukuqlkj gksrh gS& 

 Shadow page table dk pointer ,d fuf”pr location ij fLFkj j[kk tkrk gSA 

 Current page table dks new shadow page table cukus ds fy, shadow page table ij pointer, new current 

page table ij set dj fn;k tkrk gS] ftlls uohure page shadow table ds #i esa set gks tkrk gSA 

 

 
Advantages of shadow paging: - 

 blesa long record fy[kus ds leku vfrfjDr dk;Z ugha djuk iM+rkA 

 Data dh recovery cgqr vklku gksrh gSA 

 

Disadvantages of Shadow paging: - 

 Ikwjs page table dks copy djus esa memory dkQh vf/kd [kpZ gksrh gSA 
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 Data disk esa vusd LFkkuksa ij ckaVk tkrk gSA 

 izR;sd transcation ds ckn cgqr lkjs iqjkus data dks delete djuk iM+rk gSA 

 Transcation ds ckn ifjofrZr ist rFkk current page table dks hard disk esa store djuk] new page dks iqu% 

shadow page cukuk iqu% pointers set djuk vkfn vusd vfrfjDr dk;Z c<+ tkrs gSa vkSj izR;sd transcations ds 

ckn ;g lc dklZ djuk ,d cM+k cks> gks tkrk gSA 

 

Que: -Operational data ls vki D;k le>rs gSa\ 

Ans: - fdlh Hkh laLFkk ds leLr mi;ksxh vk¡dMsa ftUgsa ,df=r dj laLFkk esa MkVk ds #i esa system esa input fd;k tkrk 

gS] operational data dgykrk gSA ftl ij fofHkUu processing work dj laLFkk processing ds output ds #i esa 

useful information izkIr djrh gSA ljy “kCnksa esa ge dg ldrs gSa fd og leLr Row Data ftl ij laLFkk }kjk dqN 

u dqN operation fd;k tkrk gS operational data dgykrk gSA 

      izR;sd laLFkk ds fy, mldh vko”;drk ds vuqlkj leLr operational data dh igpku djuk rFkk mls ,df=r 

djuk cgqr egRoiw.kZ dk;Z gS D;ksafd fcuk MkVk ds laLFkk dks information izkIr ugha gks ldrh vkSj information ds 

fcuk fdlh Hkh rjg ds decision ugha fy, tk ldrs vkSj laLFkk vkaxs ugha c<+ ldrhA fdlh Hkh laLFkk ds fy, data 

,df=r djuk ,oa mls computer esa input djuk ,d cMk dk;Z gkasrk gS ftlesa data ds sources dk irk yxkuk] 

sources ls data izkIr djuk] data dh sorting djuk] mls dze esa tekuk] data dh lR;rk dh igpku djuk vkSj mls 

computer esa lgh #i ls input djkuk vkSj Hkfo’; ds mi;ksx ds fy, lqjf{kr j[kuk vkfn lHkh dk;Z vkrs gSaA Data 

input gksus ds ckn ml ij mfpr operation dj mi;ksxh information izkIr djuk Hkh vf/kd egRoiw.kZ dk;Z gSA 

      laLFkk ds fy, vko”;d leLr operational data dh igpku csgrj database management uhfr ds fy, 

vko”;d gSA Operational data dh ;g igpku problem defination ls vkrh gSA fdlh Hkh laLFkk esa database 

management system dh igyh izkFkfedrk operational data ij gh dsfUnzr gksrk gSA 

mnkgj.k& fdlh Hkh laLFkk esa deZpkfj;ksa ls related information dks ge operational data ds mnkgj.k ds#i esa ns[k 

ldrs gSaA 

tSls – 

 

Operational Data fooj.k 
1, 2, 3, 4, 5 

Abhi, Prakash, Akash, 

Rupesh, Rohit 

1001, 1002, 1003, 1004, 1005 

Serial number 

Employee Name 

 

Employee ID number 

 

Que: - Write a note on log based recovery. 

Ans: - Log-Based Recovery: - 

                                                        bl rduhd ds vuqlkj storage media esa ,d log j[kk tkrk gSA ;g log, log records 

dk group gksrk gS] tks database ij dh tkus okyh izR;sd update activities dk record j[krk gSA tc Hkh dksbZ 

transcation start gksrk gS rks og igys log record esa viuh jftfLVª djkrk gSA eku yhft, ,d transcation Ti start 

gks jgk gS] ;g fuEukuqlkj igys log record esa viuh jftLVªh djk,xkA 
 

 

 

                                                                                     Transcation Ti write (X) function perform djus ls igys log 

record esa bldh tkudkjh <Ti, X1, V1, V2> fy[ksxk] tgka V1 X dk write ( ) function pykus ls igys dk eku gS rFkk 

V2 og eku gS tks vc X esa fy[kk tkuk gSA 

< 𝑇𝑖 𝑆𝑡𝑎𝑟𝑡 > 𝐿𝑜𝑔 𝑅𝑒𝑐𝑜𝑟𝑑 
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 Log record viuh information esa bl fooj.k dks fy[kdj j[k ysxk fd Ti transcation us data items X ij write 

( ) function perform fd;k rFkk write ( ) function pyk, tkus ls igys X dk eku V1 and write ( ) function }kjk 

vc X dk eku V2 dj fn;k x;k gSA 

 tc Ti viuk last statement lekIr dj ysxk rc log record <Ti commit> fy[kk tk,xkA 

                vko”;drk iMus ij bl log record dh lgk;rk ls data items ds ekuksa dh recovery dh tk ldrh 

gSA Log record ls ;g data recovery fuEu nks rjhdksa ls dh tk ldrh gS& 

a) Differed database modification 

b) Immediate database Modification. 

 

 Buffer Management: -  
                                                 Database esa ifjorZu ds le; mlds records dks rFkk log record dks vusd buffer 

vkcafVr gksrs gS rFkk bu buffer esa store values esa cMs iSekus ij ifjorZu gksrs gSaA ;|fi buffer management 

operating system ds }kjk fd;k tkrk gS ysfdu vusd ckj buffer management ds dk;Z esa Hkh DBMS viuh Hkwfedk 

fuHkkrk gS rkfd data dh fo”oluh;rk dks ;g Lo;a lqfuf”pr dj ldsA blls related izeq[k dk;Z fuEu fyf[kr gS& 
      1. Log Record Buffering: - Log record buffer main memeory esa store fd, tkrs gSa rFkk bUgsa LFkk;h memory 

esa Hkh Hkstk ldrk gSA tc buffer esa log record ds block iejh rjg Hkj x, gksa ;k Log force operation perform gqvk 

gksA Log force operation transcation ds iwjk gksus ij perform gksrk gS tks transcation ds lHkh yksx records dks 

LFk;h eseksjh esa store djrk gSA 

Log record buffering ds lacU/k esa fuEu fu;eksa dk ikyu vko”;d gS& 

 dksbZ Hkh transaction rHkh iw.kZ ekuk tkrk gS tc mldk log record <Ti commit> LFkk;h memory esa store gks 

pqdk gSA 

 Log record LFkk;h memory esa mlh dze esa store gksrs gSa ftl dze esa os create gq, gSaA 

 Tkc main memory ls data dk dksbZ block database esa store gks rc ;g vko”;d gS fd mlls related leLr log 

records Hkh LFkk;h memory esa tk,A 

2. Database Buffering: - Database main memory esa vius data block ds buffer Hkh j[krk gSA Database 

buffering management ds vUrxZr main memory esa data block ds fy, buffer vkcafVr djuk] dk;Z iwjk gksus ij 

mUgsa database esa store djuk rFkk dk;Z ds nkSjku database ls buffer esa data ykuk vkfn dk;Z vkrs gSaA blesa tc 

database dks vkcafVr buffer iwjh rjg Hkjs gksa] ysfdu database ls vkSj data ykus dh vko”;drk gks rc Losfiax dk 

dk;Z Hkh buffer management ds vUrxZr vkrk gSA Database buffering esa lkekU; izcU/ku lEca/kh ckrksa dk fo”ks’k /;ku 

j[kuk vko”;d gksrk gSA tSls MkVk cqj ds fMLd esa store gksus ds ckn mlesa dksbZ updation dk;Z ugha gksuk pkfg,A 

Data buffer dk O;ofLFkr izcU/ku fuEu rjhdksa ls lqfuf”pr fd;k tkrk gS& 

 Data items dks buffer block esa load djus ls igys transcation related buffer blocks ij exclusive block izkIr 

gksrk gS rkfd bu buffer blocks dks ml le; dksbZ vU; transcation access uk dj ldsA 

 dk;Z iwjk gksus ds ckn gh buffer block ij log eqDr fd, tkrs gSaA 

 Block dks vafre #i ls disk esa store djus ls igys system ;g lqfuf”pr djrk gS fd blocks esa dksbZ updation dk;Z 

uk py jgk gksA 

         Transcation ds nkSjku database buffers main memory esa Hkh j[ks tk ldrs gSa vkSj virtual memory esa 

HkhA bUgsa main memory esa j[kus esa lcls cM+h vlqfo/kk ;g gS fd main memory database and application 

program ds chp divide gksrh gSA vr% main memory esa database dks ,d lhfer ek=k esa gh buffer block fey ldrs 
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gSa tks mlds fy, Ik;kZIr ugha gksrsA vr% bl vlqfo/kk ls cpus ds fy, database buffer virtual memory esa gh j[ks tkrs 

gSaA 

 

RAID: - RAID vusd NksVh rFkk lLrh hard disks dk lewg gksrk gS tgka data bu vusd disks ds chp cksVk tkrk gSA 

RAID dk vFkZ Redundant Array of Independent Disks gksrk gSA bl O;oLFkk dh fuEu fo”ks’krk,a gksrh gSa& 

 Operating system lHkh disk ds lewg dks ,d logical drive ds #i esa ns[krk gSA 

 Data bu physical disks ds chp caVk gksrk gSA 

 Data dh ,d ls vf/kd copy bu vyx-2 disks esa j[kh tkrh gSA 

 fdlh disk ds Qsy gksus ij mlds data dh vU; disk esa j[kh xbZ copy ls data recover dj fy;k tkrk gSA 

                     ,d array ds #i esa j[kh xbZ ;s disk system dks fo:oluh;rk iznku djrh gS rFkk data dks 

vf/kd lqjf{kr j[krh gSA bl O;olFkk dk lcls cM+k ykHk ;g gS fd fdlh disk ds Qsy gksus ij Hkh blesa dk;Z esa 

:dkoV ugha vkrh vkSj system pyrk jgrk gSA RAID ds varxZr vkus okyh izeq[k vo/kkj.kk,a fuEufyf[kr gSa& 
 

Stripping: - Data dks ,d ls vf/kd fMLdksa ds chp ckaVus dh izfdz;k stripping dgykrh gSA 

 

Mirroring: - Data dks ,d ls vf/kd fMLdksa esa copy djuk Mirroring dgykrk gSA Mirroring dk vFkZ fdlh Hkh oLrq 

dh same to same copy nwljs txg cuku gksrk gSA vFkkZr~ ;gka mirroring ls rkRi;Z ,d disk ds data dh copy nwljs 

disk esa cukus ls gSA 

             RAID lqfo/kk ds Hkh vyx-2 level miyC/k gSA tgka fHkUu-2 level ds RAID esa gesa vyx-2 rjg dh lqfo/kk,a feyrh 

gaSA blds 76 level miyC/k gSa ftuesa feyus okyh lqfo/kk,a fuEukuqlkj gSa& 

 

RAID – Level 0: - RAID dk ;g Lrj Non-Redundant gksrk gS vFkkZr~ bl Lrj ij data dh vyx&vyx disk esa 

copy ugha gksrhA bl Lrj ds RAID esa MkVk dsoy vyx&vyx fMLdksa esa caVk gksrk gSA bl Lrj ds RAID dk dk;Z 

izn”kZu cgqr vPNk gksrk gS] D;ksafd blesa MkVk dk nksgjko ugha gksrk ysfdu blesa fdlh disk ds Qsy gksu ij data ds 

u’V gksus dk [krjk jgrk gSA 

 

 

Non – Redundant 

RAID – Level 0 

Mirrored 

RAID – Level 1 

Redundency Through Hamming code 

RAID – Level 2 

Bit – interleaved Parity 

RAID – Level 3 

Block – Parity 

RAID – Level 4 

Block- Level Distributed Parity 

RAID – Level 5 

Dual Redundency 
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RAID – Level 6 
 

 

RAID – Level 1: - Åij n”kkZ, x, fp= ls ;g Li’V gS fd Mirrored level gS; vFkkZr~ Level-1 esa lEiw.kZ data dh nks ;k 

nks ls vf/kd disk esa copy gksrh gSA bl Lrj esa fdlh fMLd ds Qsy gksus ij Hkh MkVk dk uqdlku ugha gksrk] D;ksafd MkVk 

dh ,d ls vf/kd copy miyC/k gksrh gSA bl Lrj ij data reading process cgqr rst gksrh gS ysfdu data writing 

process /kheh gksrh gSA Data ds nksgjko ds dkj.k ;g Lrj vf/kd egaxk gksrk gSA 
 

RAID – Level 2: - bl Lrj ij data ds nksgjko ds lkFk&lkFk error lq/kkj ds fy, Hamming Code dk use Hkh fd;k 

tkrk gSA blesa fMLdksa esa error ls cpko ds dkj.k lqj{kk vf/kd jgrh gSA fo”ks’k #i ls ftu fMLdksa esa vkarfjd #i ls 

error dks ns[kus dh lqfo/kk ugha gksrh ogka ;g Lrj cgqr mi;ksxh gSA 

 

RAID – Level 3: - bl Lrj ij MkVk vusd fMLdksa esa caVk gksrk gS rFkk blesa Parity bit dk use fd;k tkrk gSA ;g 

Parity ,d gh fMLd esa store jgrh gSA bl Lrj ij Data Bits ds #i esa gksrk gS vFkkZr~ Data bits ds Set (byte) ds #i 

esa j[kk tkrk gSA 

 

RAID – Level 4: - bl Lrj esa Data blocks esa caVk gksrk gSA bl Lrj esa Hkh Parity dk mi;ksx fd;k tkrk gSA blesa Hkh 

Parity ,d gh disk esa store jgrh gSA 

 

RAID – Level 5: - ;g Lrj Hkh Lrj-4 ds leku gh gS] varj dsoy ;g gS fd blesa Parity vusd fMLdksa ds chp cVh 

jgrh gSA Parity vyx&vyx fMLdksa esa caVh gksus ds dkj.k bl Lrj esa write operation rsth ls gksrk gS] ysfdu read 

operation rqyukRed #i ls /khek gksrk gS D;ksafd Data read djrs le; bu Parity bits dks NksMrs gq, data read djuk 

iMrk gSA 

 

RAID – Level 6: - ;g Dual-Redundency level gS vFkkZr~ blesa izR;sd MkVk ds ewy Copy ds vfrfjDr de ls de nks 

copy vkSj j[kh tkrh gSA bl Lrj ij data dh fo”oluh;rk lcls vf/kd gksrh gS D;ksafd ,d ls vf/kd ckj MkVk dks 

copy djrs le; izR;sd copy dh ,d-nwljs ls rqyuk gksrh gS ftlds dkj.k error dh lEHkkouk ugha jgrhA ;g Lrj 

fMLd QsY;ksj ls Hkh vf/kd lqjf{kr fLFkfr esa jgrk gS D;ksafd MkVk dh nks ls vf/kd copy miyC/k jgrh gSA 
 

Database Adminsistrator: - fdlh Hkh cMh lsLFkk esa ftldk dk;Z dsafnzr gS] Database adminsisrator ,d 

cgqr egRoiw.kZ rFkk ftEesnkjh okyk in gksrk gSA Database adminsisrator ,oa Database manager esa n{k O;fDr gksrk 

gS ftldk dk;Z database design djuk], mldk management djuk] database dh lqj{kk djuk] data base ds lHkh 

users ds access vf/kdkj fu/kkZfjr djuk] mUgsa ykxw djuk rFkk vokafNr O;fDr;ksa }kjk database dks uqdlku igq¡pkus ds 

iz;klksa ls database dh j{kk djuk gksrk gSA bl izdkj ge dg ldrs gSa fd Database adminsisrator dh Hkwfedk ml 

dsfnzr O;fDr dh gksrh gS tks database dks iwjh rjg fu;af=r djrk gSA 

                                Ckgqr cMh rFkk gtkjksa yksxksa ds thou ls tqMh laLFkkvksa tSls Indian Railway esa 

tgka izeq[k dk;Z lHkh xkfM;ksa rFkk ;kf=;ksa ds vkj{k.k ds data ij dsfUnzr gS vkSj mlesa Hkh tgka data lHkh LVs”kuksa }kjk 

Share fd;k tkrk gS] ge le> ldrs gSa fd Database adminsisrator dk dk;Z fdruk egRoiw.kZ vkSj tksf[ke rFkk ruko 

ls Hkjk gksrk gSA bl rjg dh laLFkkvksa esa Database adminsisrator dh Hkwfedk bruh rukoiw.kZ gksrh gS fd os dbZ-dbZ 

jkr Bhd ls lks ugha ikrsA bl rjg dh laLFkkvksa esa database management dk dk;Z fdlh ,d O;fDr ds mRrjnkf;Ro 

esa uk gksdj ,d ls vf/kd fo”ks’kK O;fDr;ksa ds lewg }kjk fd;k tkrk gSA 

                            Database adminsisrator dh Hkwfedk application programs and database dh 

structure dks control djus dh Hkh gksrh gSA laxBu ds O;fDr;ksa ls fopkjfoe”kZ djds DBA databse dk logical view 

rS;kj djrk gS rFkk database dh physical structure Hkh ykxw djrk gSA bl izdkj DBA, Database Management ds 

rhuksa Lrjksa ij egRoiw.kZ Hkwfedk fuHkkrk gS& 
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 Database dh logical and physical structure rS;kj djukA 

 Database tables dh lajpuk djukA 

 Database dh secondary storage esa lgh #i ls store djuk rFkk mfpr access control lqfuf”pr djukA 

                     blh ds lkFk DBA dk ,d vkSj cgqr egRoiw.kZ dk;Z lqj{kk lhek,¡] integrity lhek,¡ rFkk back 

up and recovery process dks design djuk Hkh gksrk gSA bl izdkj DBA dh lHkh Hkwfedkvksa dks ge fuEu fcUnqvksa esa 

lesV ldrs gSa& 

 lHkh vko”;drk,a fu/kkZfjr djukA 

 Database dk fuekZ.k ,oa izcU/kuA 

 Database dk centralized control. 

 DBMS ds rhuksa Lrjksa dks fodflr djukA 

 lHkh vko”;d ekunaMksa dks viukdj database integrate cuk, j[kukA 

 User password and access authority r; djukA 

 Qsfy;j dh fLFkfr esa database recovery dh process dks lQyrkiwoZd lapkfyr djukA 

 

1) Schema dks ifjHkkf’kr djuk: - bl dk;Z esa DBA Database dh structure design djrk gSA blds fy, users dh 

lHkh vko”;drkvksa dks ifjHkkf’kr fd;k tk ldrk gS] Database esa j[ks tkus okys lHkh items fu/kkZfjr fd;s tkrs gS rFkk 

database dh logical definiation }kjk Ldhek rFkk ;kstukvksa dk ladyu fd;k tkrk gSA ;g Ldhek MkVkcsl dh DDL 

statement dks fy[kdj design fd;k tkrk gSA ;s statement DDL compiler }kjk vuqokfnr fd, tkrs gSa ftlls table 

curs gSaA blds vykok DBA data fMD”kujh rS;kj djds bu tables ds fo’k; esa tkudkjh rFkk ifjHkkf’kd “kCnkesa dk 

fooj.k izLrqr djrk gSA tks vkxs lnSo Database management esa important role play djrh gSA 

 

2) buiqV dUlVªsDV rFkk fu;e fu/kkZfjr djuk: - Database design ds le; lHkh vko”;d input construct, data 

input ds fu;e rFkk data entry operator ds fy, lHkh vko”;d funsZ”k fu/kkZfjr djuk dkQh egRoiw.kZ gksrk gSA rkfd 

database xyr data input dks Lohdkj uk djsA 

 

3)Database dh HkSfrd lajpuk esa cnyko: - le;-2 ij laLFkk fu;e cnyrs jgrs gSa ftuds vualkj database dh 

lajpuk esa Hkh vko”;d ifjorZu djuk vfuok;Z gksrk gSA Database dh lajpuk esa ;s ifjorZu Hkh DBA gh djrk gSA 

4) Data dh miyC/krk dks lqfuf”pr djuk: - DBA dk ,d vU; dk;Z ;g lqfuf”pr djus dk Hkh gS fd lHkh 

vf/kdkfjd users dks vko”;d data and information ljyrk ls miyC/k jgsA 

 

5) Access method fu/kkZfjr djuk: - DBA dk dk;Z lgh data accessing technique and process fu/kkZfjr djuk Hkh 

gS rkfd data de ls de le; esa access fd;k tk lds rFkk resources dk Hkh iwjk mi;ksx gks ldsA 

 

6) Users ds access vf/kdkj fu/kkZfjr djuk: - DBA dk lcls egRoiw.kZ dk;Z ;g fu/kkZfjr djuk gksrk gS fd fdl 

;wtj dks dkSu ls data item access djus dh vuqefr gksxh vkSj dkSu ls ughaA ;s Access Authority “Grant” dgykrs gSaA 

DBA, DCL Hkk’kk dh lgk;rk ls;s access vf/kdkj fu/kkZfjr djrk gSA bl dk;Z ds vUrxZr access ds izdkjksa dk fu/kkZj.k 

Hkh vkrk gS vFkkZr~ ,d ;wtj MkVk dks dsoy i<+ ldrk gS ;k mlesa u;k MkVk tksMus vkSj iqjkus MkVk esa ifjorZu dk Hkh 

dk;Z dj ldrk gSA ;g fu/kkZj.k Access izdkj dgykrk gSA 

 

7) Data dh lqj{kk lqfuf”pr djuk: - DBA dk lcls egRoiw.kZ dk;Z database dks vukf/kdkfjd users ls cpkuk gksrk 

gS] blds fy, password fu/kkZj.k rFkk DCL commands dk mi;ksx fd;k tkrk gSA 
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8) Databse Recovery: - leLr lko/kkfu;ksa ds ckotwn database esa error vkus ij ;k fdlh rduhdh [kjkch ds dkj.k 

system Qsfy;j dh fLFkfr esa DBA dk eq[; dk;Z MkVk dh iqu% izkfIr djuk gksrk gSA 

Que: - Write the Advantages and Dis-Advantages of Distributed Database Syatem. 

Ans: - Advantages: - 

1) Sharing: - ,d ;wtj vU; ;wtj dk MkVk “ks;j dj ldrk gSA 

 

2) Reliability and Ability: - Distributed System esa ge izR;sd site dk data back-up ds #i esa vU; site ij Hkh 

j[k ldrs gSa] bldk eq[; ykHk ;g gS fd vxj dksbZ site fdlh rduhdh [kjkch ds dkj.k can Hkh gks tkrh gS rks Hkh 

mldk data vU; site ij miyC/k copy ls izkIr fd;k tk ldrk gSA blls system dh fo”oluh;rk c<+rh gS rFkk 

MkVk ges”kk miyC/k jgrk gSA 

 

3) Incremental Growth: - tSls-2 laLFkk fodkl djrh gS ge vklkuh ls dsfUnzr system esa ubZ sites tksM ldrs gSaA 

 

4) Parallel Evaluation: - vxj fdlh Query esa ,d ls vf/k sites ls data dh vko”;drk gS] rks ge Query dks 

vyx-2 Sub-Query esa ckaVdj vyx-2 sites ds data izkIr dj ldrs gSa vkSj izkIr data dk lekukUrj ewY;kadu dj 

ldrs gSaA 

 

Dis-advantages: - 

1) Complexity in Control and Management: - tSls-2 distributed database system esa lkbV~l dh la[;k c<+rh 

tkrh gS] fu;a=.k ,oa izca/ku xfrfof/k;ka vf/kd tfVy gksrh tkrh gSaA 

 

2) Software Cost: - Distributed Database System dks ykxw djuk vf/kd eqf”dy dk;Z gS] blesa centralized 

database system dh rqyuk esa software ykxr vf/kd vkrh gSA 

 

3) Higher Possibility of Error: - tc vusd sites distributed system dk lekukUrj #i ls mi;ksx djrh gSa] rks 

xyfr;ksa rFkk system esa error vkus dh lEHkkouk vf/kd gksrh gSA 

 

4) More Overhead: - Data and Messgaes ds vknku-iznku rFkk lkbV~l ds chp vkilh rkyesy LFkkfir djus esa 

System dk dk;Z cgqr c<+ tkrk gS] tks system dks dsUnzh; flLVe esa ugha djuk iMrkA 

 

5) Security: - Distributed System esa lqj{kk lEcU/kh tfVyrk,a vkSj vko”;drk,a cgqr vf/kd gksrh gSaA 

 

ODBC: - ODBS dk vFkZ Open Database Connectivity gksrk gSA ;g ,d fo”ks’k application program interface gksrk 

gS] tks ,d gh application }kjk ,d ls vf/kd DBMS access djus dh lqfo/kk nsrk gS] vFkkZr~ ODBC ds ek/;e ls ge 

fdlh application esa vyx-vyx DBMS ds data access dj ldrs gSaA eku yhft, ge ,d banking application 

software develop dj jgsa gSa ftuesa dqN data files vkWjsdy ls rFkk dqN files SQL 2000 ls access djus dh 

vko”;drk gS rks ;g dk;Z ge ODBC ds ek/;e ls dj ldrs gSaA ;g ,d open database connectivity lqfo/kk gS] 

vFkkZr~ ge blds }kjk [kqys #i ls fdlh Hkh ckgjh database dks viuh application ls tksM+ ldrs gSaA blds fy, ODBC 

vko”;d interface iznku djrk gSA 

ODBC ds fuEufyf[kr pkj main component gksrs gSa& 

 Application 

 Driver Manager 

 Driver 
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 Data Source 
 

1) Application ds ek/;e ls user vko”;d command nsrk gSA ;s command SQL statement ds ek/;e ls fn, tkrs 

gSaA 

 

2) Driver manager application ds ek/;e ls fn, x, command dks perform djokus ds fy, mi;qDr driver 

component dks application esa load djukA 

 

3) Driver Component data source dk application ls laidZ LFkkfir djrk gSA ;g application }kjk fn, x, funsZ”k 

dks DBMS rd igq¡pkrk gSA 

 

4) Data source data files dk laxzg gksrk gS tks driver ds ek/;e ls izkIr command ds vuqlkj data [kkst dj mls 

driver ds ek/;e ls return djrk gSA 

 

DSN: - DSN dk vFkZ database source names gksrk gSA ;s database source ds uke gksrs gSa ftudk mi;ksx database 

ls connection LFkkfir djus ds fy, fd;k tkrk gSA 

              tSlk fd ge tkurs gSa ODBC ds ek/;e ls ge fdlh Hkh outer databse dks application ls tksM+ ldrs 

gS] blds fy, gesa application esa ml data source dk uke nsuk vko”;d gS ftls ge application ls tksMuk pkgrs gSaA 

;g source dk uke gh DSN dgykrk gSA 

DSN rhu izdkj ds gksrs gSa& 

 System DSN 

 User DSN 

 File DSN 

System DSN and User DSN ml system and user dk uke crykrs gSa tgka ls file izkIr djuk gSA File DSN ml file 

dk uke crykrk gS ftlesa data store gSA 

 

Centralized Database Syatem: - fdlh Hkh laLFkk esa tgka vusd foHkkx gksa rFkk foHkkx computerized #i ls 

viuk data management and processing dk dk;Z djrs gksa ogka vxj lHkh foHkkx Lora= #i ls vius-2 data dk 

izcU/ku djs rks blesa vusd dfBukb;ka gSa; tSls& 
 

 izR;sd foHkkx dks viuk vyx data entry operator j[kuk gksxkA 

 izR;sd foHkkx dks data store djus ds fy, vyx-2 storage medium, database software vkfn hardware rFkk 

software dh vko”;drk gksxhA 

 LoHkkfod #i ls ,d gh rjg dh tkudkjh ,d ls vf/kd LFkkuksa ij miyC/k gksxh ftlds dkj.k vuko”;d #i ls 

lwpukvksa dk nksgjko gksxkA 

 fdlh data dks update djrs le; vxj og ,d LFkku ij gks rks update dj fn;k tkrk gS ysfdu xyrh ls vU; 

LFkkuksa ij update ugha gks ikrk rks ,d gh fo’k; esa vyx-2 department fHkUu-2 information nsxsa ftlls data dh 

fo”oluh;rk lekIr gks tk,xhA 

bldh vis{kk vxj laLFkk dk leLr data dsUnzh; #i ls ,d gh LFkku ij j[kk tk, ftldk DBMS software }kjk 

O;ofLFkr izcU/ku gks rFkk network ds ek/;e ls lHkh user mls share dj ldsA rks ;g O;oLFkk centralized database 

system dgykrh gSA bls ge fuEu fp= ds ek/;e ls le> ldrs gSa& 
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Importance of Centralized database system: - 
 

1) MkVk dh iqujko`fRk uk gksuk& leLr data centralized form ls ,d gh lFkku ij j[ks tkus ds dkj.k data dk 

vuko”;d nksgjko ugha gksrk ftlls le; vkSj lalk/kuksa dh dkQh cpr gksrh gSA 

 

2) “ks;fjax dh lqfo/kk (Sharing facility): - Centralized database system fu;af=r #i ls data dks share djus dh 

lqfo/kk iznku djrk gSA 

 

3) Data independency: - Database application program ls Lora= gksrk gS vFkkZr~ gesa database ij ifjorZu djus 

ij application program esa ;k application program esa ifjorZu djus ij database esa cnyko dh vko”;drk ugha 

gksrhA 

 

3) mUur bUVsfxzVh (Improved Integrity): - blesa data dh fo”oluh;rk rFkk ,d#irk dkQh vf/kd gksrh gSA 
 

4) mUur lqj{kk (Improved Security): - blesa gj Lrj ij password and user access vf/kdkfj;ksa ds dkj.k data 

dh lqj{kk dkQh mPp Lrj dh gksrh gSA 

 

5) mUur cSdvi ,oa fjdojh (Imporooved Backup and Recovery): - Centralized database esa fu;fer #i ls 

backup process viukbZ tkrh gS ftlds dkj.k fdlh Hkh vkoafNr fLFkfr] tgka rd fd software QsY;ksj dh fLFkfr esa 

Hkh data recovery lEHko gSA 

                         mijksDr leLr lqfo/kkvksa ,oa ykHkksa dks ns[krs gq, database ,d egRoiw.kZ lqfo/kk gSA 

 


