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UNIT-1

< DBMS: -
DBMS &T QRT =¥ Data Base Management System &IdT & | DBMS, programs T IXT collection BT
2, ST f user’s @I Database @1 create and maintain &%= & AT I491GT 2, dl 89 b8 Tbhd & fb DBMS Th
General Purpose softwere system % |
Data® 9R # A9 fUwel W # ARAT €, 3@ 919 1 & Base management system @! | Base fideld data
P UHR | TR U OIf data @ a1 {6 format H 2 | 3R A U system &I 91 Hg ol SAH &H 307 data
Pl -2 managed HRA 8, S Mp3 base aTell data etc.
Managemenet &T #uietd simple &, H 30 data P 39 e 9 G & [ I Tedl H STeal @iol off
D 3R System &T AdeTd Yo U machine ¥ AT method ¥ & ST A 3197 data &1 systematic ¥ & 3@
D |
Database management system & &H e $U H dTet A1 data BT el AR FaRerd T H store HIAT
I 79 TR S Seal ¥ STeal recall favam S |a |
31d 91 BRI T, B9 DBMS &I STovd Fl UST | BHR UTH AR 9l Database management system 8, S14-
Ms-Access, Ms- excelor Register (Manual) etc. TR S-Sl §ART database 9T 31T d¥1 &1 excel W MU data
DI AT I G YT T8l B Febdl 3R IR database AT ST g3l WY AT company &T 81 @1 F81 access
AT data &7 AN A YISl &I PR UTdT |
S9feT0 89 hg Adhd & fb 3R g8 fHdl 9 data T FaReId &A1 © d 85 Oracle &7 =119 81T
=Mf2Y | Oracle fi% data BT manage &% & foly & &1 ST SITaT dfed data T GReT @ forg 1 ST SITar
=

3WTel 91T H B9 U Oracle &7 architecture, f &% oracle data T save ®RAT 8, Y process BT &
3R &Y data ®T G U< BRI & |

Advantages of Database: -

1) No Data Redundancy & Inconsistency: - Y& & TR8 & SICT &1 98d ARI S dhel ®I 849 data
redundancy ®&d &, 3R (& dRE & Sl &I 9gd 18 8T data inconsistency & R T & T
storage and cost 9gdT & olfdhd DBMS # &4 §8H BRI e 2 |

2) Restriciting Unauthorized Access: - DBMS # DBA (Database Administrator) security and unauthorized
sub-system @T use account restrictions @1 specify &= @& foTg &RaT T |

3) Data Integrity and Security: - DBMS ¥ JRe&T 3R GUEdT BT YRT 419 QT ST & | Database # il +f1
UhR BT A Bl insert B I Usel H© conditions BT satisfy HRAT AP &Il © | Data base H user bl
|7 data BT access BT Bl AFART &1 Bl © | FOTHA data integrity Igil 2|

4) Simple Access: - DBMS # database @1 3TRITFI & access {7 ST FHAT & | AN access -1 & oIy
API (Application programming interface) &T use 3T ST % |

5) Data Backup & Recovery @1 gRall ured g, ST data @ loss &M W recover a1 ST 9 |
6) Data Sharing facility: - Data sharing facility & data central § I&T ST &, S99 @I unauthorized
person access ¥ &l HR AT T |

7) Multiple User Interface: - Data central § 3% ST9 ¥ multiple user at a time access &R Fdd & T user
DI SIORA & AFAR AT-2 interface BT &, N IWANT PR Fhd ¢ |
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Example: Query, Form, Menu, Programming etc &1 & TAR user & gRT use &I & |

Dis-Advantages of Database: -

1) 31 @dTelr 81aT @ d™ifdh new software development, storage cost, time to time new technique and
hard ware upgrading @<+ H SgT&T @ &Il & |

2) Complexity of Security and Integrity &T manage &l d<Id ¥ Fel & Ui |

3) Centralized data problems (General Backup): - Data duplication problem & da= @ feT¢ data @7 central §
T STl 2 RTY SHdT backup 91T ST & @Tfd Centralized data @ loss 8F TR 9fIsT H & 37 A,
AT costly BT 2 |

Characterisitics of DBMS: -
DBMS @1 g8 favvarg o foo 28—

1) DBMS &1 e 921 fa=ivar g & f& 399 data redundancy @71 control T3 ST Aahar 2 |
2) DBMS # data %1 share @ \a&d ¢ |

3) DBMS #H security &1 QRT €419 @1 ST % |

4) DBMS # processing @1 speed 312! Bl % |

5) DBMS @I U 3R faziwar a8 & f& S99 data independent 21T © |

YView of Data: - Data ®I view ®I &I 9N H 39T fobam SImar &—

1) Logical Stracture: - 57 {6 84 STMd & f& data @I central § I@T SITaT ® 599 89 3TeT-2 user &I
JT-2 view H data ® 9T dl fRw@rd © fb @19 a1 data BT 91T {59 level & user & forv @ A data &1
reliability 9T Y& 2 |

a) Physical/Internal level: - 5 level # data @I &% store &A1 & AT SHHI physical relation 9T T
4! file R ITd FAAT B SIHBGRNI BT 2 | 9 level BT SIHMGNI database creator/designer @1 Bl & |
Normal user &7 39 level ¥ ®ls Adeld 8] a8l © SACIY 39 level Bl Tad AR H &1 ST € |

b) Logical /Conceptual level: - Database # store @! T data file # Ml data field 3R S99 §9 &
relation @7 description logical view # T & | $9 view H§ programmer nad database administrator involve
8IdT © | DBA database @I management and maintenance &<l & 3IR programmer application and database
% 419 H coding @ §RT relation RITUT #Rarar & | $9 level § normal user &1 ®Ig Aded el 2T = |

c) User /External level: - S5 level # user &1 1% 70T 3MMaegdhal | Adeld 8idl & difd 3T T level §
T working and process BT & A BT BT relation Tal T & |

View level

View 1 View2 | ... .. View n

Logical level

Physical level
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2) Physical Structure: - Database @ physical structure @' help & I8 Udl TerdT & f& data &Y store BT &
3R IFH FT-2 process perform il & | ST software component &1 SH&GRT e & f& fas

component & relation fHa & 3R &8 9H Ig fl uam =atar ® f& B9 component BT &1 R 2 |

Componenits of a IDatabase Svsitem

I I
I I
I I
Crirect User L licmt o Datalxase
Chrueriaes Prograrnm s SAoddmmeimistratosr

DRI [l ]
PSSO i ler

P

Aot o r iz aticenm Datalrase ._...—/ DEZ::ﬂrlijation
Talbles Manager Tal:-llés
Caoamc e et Fil=
ACcocess —— Mamnaoger
Talhles

Sysl:ern ISI;E‘;E;::;:TE:I Metadat=
Cataloog b on g ol e e Datalrasaa

DML (Data Manipulation Language): - User @1 37d3ghel & AJAR database ¥ data ®! updating,
modification and data processing & 2IdT ¥ | SGH¢seléct, form etc commond 81 & | Language &1 &

classes B[l 5—

1) Procedural: - ST user I specify SR, b [HA type & data B STHRd & IR HA I data B U
o Smg |

2) Non-Procedural: - 59 user I8 specify #=dl & & & type & data & ST © <lfbd & 39 data BT
uTt fHar SU | §9 specify BT BI4STXG Hal Bl 2 |

DDL (Data Definiation Language):- $57% help ¥ database H new table 9 ¥ related ¥4 commond &I

g | Create table etc.

Database Manager: ~3g low level data, application program, query @ €19 interface provide %Il & @I
WTeT & AT STeT @l reiablility and security S @A & B HT & |

File Manager#- 98 harddisk # store data & management &xdl & | I8 disk § data dT store A & folg
internal spadce create &RAT |

Data Dictionary: - Contains metadata (Data about data) (J&% IT U ¥ SIT&T) UH SICT & 3iax TR SIeT
Adeld multiple data &7 collection BICT 2 |

Database Users and Administrator
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AadmMmiinistrators

Ernd Users Designers

T eMms )

[Trrmage: DBMS Users)

Administrator: - 98 complete database ®I management @< &1 Y HAT 2 | i database JfH
record/table/database/user @I delete/update/drop 3T security or permission etc & I perform BRI |
WTI-2 I8 hardware and software ¥ related maintenance &1 &1 T perform &R 2 |

Designers: - 3T Py AfKIAT BT TE BT © (P! BRI BT © database B design HA] AT format of
data and database & use g9 dTo] entity, relation of table, constraints and view &1 desSign Y- &l GARIGRG
=

End ‘User: - End User @ &1 8 database # store data/record &1 379+ TR @2 limitation & RBSIN
STIRT HRAT BIAT § AT S database & internal § 819 a1l B0 I PBIseHacld ol aidl © |

INSTANCE & SCHEMA: -
INSTANCE: - f&¥i particular point of time § database @ actual.data/record @I manipulate &I |
Instance f&fl U@ time # particular record @ oI point Bd &, I8 duplicate 8! & AdHdT |

SCHEMA: - Database @ logical structure @7 design Schema &acldl € | SH® A 9 database # SUIART B
qTel table @ relationship @1 represent <A & | Schem@ ®I"table view & AT | SIHT SITal 8 1iq I8 table
structure view &I T 8 | Schema 3 type & BRING =

1. External
2. Conceptual
3. Internal
Schema & & T® level & AR database &7 designﬁv‘éﬂ NI
Logical Data Independence: - External schema 3T application program @1 change fbU fa=1 S&# fa=r
effect @ Conceptual Schema (logical' data) # change f&aT T A&aT & 31Ifq database H 74T field ST 3R

e TR S9P external Schemdadidhis IRad= 21 B1aT 2 |

Physical Data Independence: - Physical Schema & G AT storage H UREHT B W IHS external
structure § ®ls GRITT IT IR 81 BT 2 | 398 IRTdd dd fhar SIidr & <19 database @1 file &7 storage
structure chanige 81 91T 8 3T database & recognized {31 1T &7 |

Difference between file processing system and DBMS system: -

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

1. I small system & o0 21T 2 | 1. IE large system @ feTg BIAT T |

gqd! implimentation cost &H &IAT 2 | g9dT implementation cost SITET BIAT % |

2. 2.
3. H ggd PH file used 81 FHdl B | 3. S multiple file used BT B |
4 4

gAdT structure simple BIdT & | gAdT structure complex BIAT % |

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



R S I T Computer College Karkelui Umaria (M.P.)

PGDCA, DCA, DCPA, CPCT ,MCIT

5. S9H security el BT 2 |

5. 9H more security Il 2 |

6. 94 simple, primitive backup and 6. 94 complex and sophisticated backup
recovery g/dl % | and recovery BIdT & |
7. S single user B R AT ¢ | 7. 94 multiple user B B FHT ¢ |

8. EQTIEI ¢, c++, cobal etc 31T & |

8. 394 Orecle or Sbase, mogodb etc 3TTd % |

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

Page 6 of
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Hierarchical Model: -

39 model # parent-child relationship 8l & | S model H UA® entity & U Had

T parent BT 2 3R 98d AN children 81 & | $9 model § &dd Td entity 8l @ f59 4 Root &8d T |

9 model # data @I Tree like structure # organized f&a1 SITdT 8 | 9% data BT record @1 ARE store fara

AT & ST f U gaN ¥ S T B |

[ IJmiversity J

- - _—.ﬁ—/ .
Conventional
Programs
SRR . S

Management Master ()f
Science

[ Student1 J Student2 J[Studenﬁ l( a(udenm [ StudentS ][ Student6 [ Student/ )[ Student8 J

Distance lL.earming
Programs

J

S

Engincering

) Pnsl - N
Graduate
Diploma

Relational Model: -
9 model H data ®T relations 31Ifq table H store {3 SITAT & TAT U relation

Rows and Colums &I 2 | Relational Model, tables &7 \Hg &Il & 5T data and relationship &1 specify
fdaT ST 21 Relational Model @1 1969 # E. F. Codd §RT U=aTfad fawam e |

Patient

Pld 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 ¥ entities &I graph ¥ organize f&a1 ST 2 IR 394 9 $HT entity
3M® path § & access R Adhd! §, A 81 B8 AHd & (& §9 model # data I network & %9 # store and
access B B |

Programmer: - Projects: -

PID Name ID Duration
124 Ravi | °eccoco0 101 12 month
120 Ajay | °00000 ; : 102 4 month
125 Shyam | °ceceo —»( 103 18 month
130 Rohit | °0co0o0o0 \ 104 14 month

105 8 month

106 6 month

Object Oriented Model:=

Object Oriented Model # Information IT data &1 object & ¥U H Ufid faar
SITaT § T A Objectsinstance variable H value @I store fhU Y& 2 | EXl model & Object Oriented
Programming capacity T use fdam ST =
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Object-Oriented Model

Dhbject 1= Maintenance Report Object 1 Instance

Crate 03-1201
= Sotivity Code 24
Poute Mo. -95
Dby Production 2.5
Equipment Hours 6.0
Labor Hours 6.0
Ohject 2: Maintenance Activity

= Activity Code

SAtivity Mame

Production Linit

Average Daily Production Fate

UNIT 2

E-R MODEL& DIAGRAM: (ENTITY RELATIONAYT MODEL): - Database ¥ present data/Record &

relationship @7 represent &= & Ty E-R Model &T used f&aT SITAT & | S entity attribute and tuple &7
relation &7 2 |

Tables: - Relational data model@, &< record ! saved fdT SIAT 8 | Table @ format % JIE entities
(table) @1 relation 9T &R stdre ®ydT & | Y& table # Rows and Column 81 & W&l Rows f&¥iT record &1
represent HRAT & AAT_coltimn fHAT attribute @I represent BT & |

Tuple: - f&AT tablé®! €& single row ST f& contains AT 8 Ud single record &I 9 UPR type & relation
P & tuple BET oIl 2 |

Table Nameé/Entity: - Entity is a name of real world things (like- any person, customer, department,
employee etc) ie entity is a collection of attribute.

Student Teacher Projects

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



R S I T Computer College Karkelui Umaria (M.P.)  PGDCA, DCA, DCPA, CPCT ,MCIT Page 9 of
59

Symbol Meaning
ENTITY TYPE
|| WEAK ENTITY TYPE
<> RELATIONSHIP TYPE

— > ATTRIBUTE
B G KEY ATTRIBUTE

MULTIVALUED

—<___ 5} ATIRIBUTE
— %; COMPOSITE ATTRIBUTE

DERIVED ATTRIBUTE

E, '—<R>—N E, || CARDINALITYRATIO 11
/ attributes column \

......... l
\ sID SName SAge SClass SSection
1101 Alex 14 g A
1102 Maria 15 9 A
1103 Maya 14 10 B
/' 1104 Bob 14 - A
tUD|E 1105 Mawton 15 10 B

table (relation)

N

Attribute: - 1 attribute particular domain (entity) name @ value @ set @I defind &Xd 8 | For example-
School name &T U&% database & fSTH U® student @I as a entity considerd f&aT 37 & | 31 S99 student &
$3 attribute 8 IHd ® like Name, Age, Class etc.

Week Entity: - Ud U1 entity STI®T identify &1 & oy S9H P18 A1 “key” attribute 5 81 TT I8 10+
identification @& oIy fH¥T 3T entity TR f1¥R &1 A, IH week entity S8 91T ¢ |

Derived Attribute: - U1 attribute 59T value fdT 3= attribute ™R ¥R & derived attribute &g 2 |
Exapmle: -

Guided by: Abhilash Pathak (8517906324) and Prakash Dwivedi (8982505087)
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MARKS 1 50
MARKS 2 100
MARKS 3 100
TOTAL MARKS 250

I8t marks 1,2,3 main attribute 8 91 total marks derived attribute €, @ifd total marks, marks 1,2,3 R
forfR et 2

™~

Employee Children

Emplo — Childre

- Desgn Qual Exp ENo| CNo | CName Class | Age

101 Keshav AP MTech | 13 701 |2 Vaman i 7

102 | Narayan AP ME 14 101 [ 1 Shridhar Vil 11

103 | Madhav Lecturer BE 4 102 | 1 Hrishikesh \' 9

104 | Govind Professor PhD 18 103 | 1 Padmanabh Il 6

| 105 | Vishnu Director PhD 24 104 | 3 Damodar Vil 12

i 106 | Madhusudan| Lecturer ME 4 104 | 2 Sankarshan X 14
| 107 Trivikram Lecturer BTech 3 104 | 1 Vasudev Xl 16
- 105 | 2 Pradyumn Xl 15
i 105 | 1 Aniruddh Xl 16

106 | 1 Purushottam n 7

107 | 1 Janardhan n 4

Identified by

Composite Attribute: - U9 attribute [ WL T8 STHSHRI &I 3R 41 =7 9T 3 fIfora fvar <1 |a 39
composite attribute ®&d 2 |

Exapmle: - Student name U@ attribute (main)® @ff= S composite f&IT ST Adhar 8 | SN first name,
middle name and last name.

Identification Relationship: - V41 relationship ST week entity T f&=il 3= entity & 1 relation
established @il ® o9 WS [ week entity &1 identify fHaT ST Faar € S identification relationship
HE ¢ |

Constraints: - Constriaints'is a set of rules & regulations and restriction. fS/ follow f&am SITaT 2 |

Total Participation Constraints: - 51§ f&d! entity set &1 T4 entity Bl relation § 9T of @ @8 total
participation H&TT & | Example: Student entity set foTI®T relation cource ¥ & @iifdh T8I W TADH
student ®I ! - f&¥AT cource # admission o1 3@ & @ifdh 99T admission @ student entity &7 &I
existerlce &l © |

Partial Participation Constraints: - 59 Y®R @ participation §# Y& entity &7 relation H 9T T 31fward
€l BT & | Example: Student and library member @ 99 384 I8 bound &I & f& Ux& student, library
% member & |

Total Participation: - I AP entity, relation ¥ 9N ofdl 2| Total participation &I double line
represented 3T SITaT 2 |
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Partial Participation: - S+ entity set # present Y& entity relationship # ¥ 98l ofd & | Partial
participation @I single line & represented fa&a1 ST 2 |

Entity —Am— Entity

Relationship and Relationship Set; - Multiple entity @ &9 @ 3O A= ®I relationship Had & T2
U%h I SITGT entity @ set® 419 & relation T relationship Set B8 SIICT & |

1Y 100 student &T admission ¢ 3R 10 cource & registraction ¥ fST7H, 100 student &T group 314+ 37T H
Udh set of entity?::r | ST X8 cource ¥l 3T 3MY H T set of entity, 24 369100 student and 10 cources &
MO # relation @1 relationship set & ST 8 |

Type of relationship: - Relationship & FbR 9 a1 TR AR § fb T relationship # 2mfAer a1
entity set § ¥ UU® entity set @ member (attribute) fHi, 3 entity set & U® & member &7 relative &
AHAT © IT Uh A ST member ¥ §99 MR H relationship &1 3Md 91T # fafora foam ST ddar & —
One-To-One (1:1): - 59 ey entity set A ®T member; entity set B % Udh & member A relative 81 al EX
UhN set B TP members, set A D fhdl Q‘cﬁ member ¥ relation 8, 9 1:1 relationship PEd B |

Player Team

Sachin +

» : - ; ;;>/ %‘i‘\< — -
3] Mumbai
Anil | / 1:1 Mapping g Sk
= »,.(—-’—"'-—\4 > o | |
—————»  Delhi

| Kamataka

L e - P Hyderabad
|| Virendra H— 1 Hydera

{

—— ————— = — = ______ > =]

One-To-Many (1: M): - 51§ entity set A® Y% member § & IS TH member, entity set B® multiple
member H FERIT & A SH 1:M relationship H&d 2 |
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¢ L 4 1
OO TOUTUICTIDS Aalll COUuIsoesS.
I { Programming using ¢ ' ';
‘ | -
| | LLovendra [+ [ OOrs ] ‘
| ’ . L \\ " ,l
f | Kamal f ; Vivr’fo';;:hag = . \\ l [ " Digital Electronic . i
|| : SR .0 J—y — —
| 1 Sandee P P ' — S Jpe.; r System Programuning ]
| | ——— —_— _._J
| 1| —————————
| \ld(lh arth , | omputer Networks
| [l

=

_.J

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

Wiy

il

74

H

Page 12
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Many-To-Many (M: M):-- Set A 3 multiple member§"Sét-B & multiple members & relative 8T Tehdl & T set-B &
multiple members, Set-A & multiple members & relafionship T& & 38 M: M relationship FgT ST & |

Project

P2

P3

il

Analysts

_.I

A

/ [

Featurewof E-R Diagram:-

1) Specialization:- Ts I1 T & 31fA entity T &1 Tehall & T special type T functionality 81 Tehaly & 31 3
different level & divide foRaT ST ThdT § AT AS S=ir g’é’ entity child entity SgelTcll g, oifehel 8 YR o entity 3T

39T 37e19T-2 functionality gicT g, I8 Top-Down approach galrdr g

\{

Anant |

Anil |
Avinash |
Animesh |
Ashok |
§  Amitesh |
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; A/;‘_o\“ ~ PName \
she S~— —
i};m\_ Person -% m\
~— et
ot N ==
@N Student m@
The design approach is from the tam Darene t- 55 e - _

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 Devroad | 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

Page 13
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2) Aggregation: - SH®T 31 T FAHRIDNOT AT 3MTel-2 Unit BT S functionality @ base IR combine
R Vb g7 A4 1| 39 3 leyelH <l ST Aebell € |
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e

L

—

Q’lucc ->

Exp

Comments
S

-

Contestant

Guru :‘)
r T B il
| Judge . ad )
LTS oror e A ~ =

——

(Jud gment

Finally the relations drawn from the E-R diagram are:
Contestant ( CNo, Name, MobileNo, Place )
Dance ( DIid, Title, Film )
Perfroms ( CNo, DId, date)
Judge ( Jid, Exp, Guru )
Judgement (Jid, CNo, DId, Comments, Grade )

PGDCA, DCA, DCPA, CPCT ,MCIT
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3) Generalization:- It is just opposite specialization. 9% botton-top,H_process il & | $9H child entity &I
combine #RP T entity §ci g o™ parent entityﬁﬁ =

=

Musician |

EEES |

Judge

R

The relations derived from the above E-R diagram are:

Person ( Pld. Name. Address., Phone )
Participant ( Pild. Age. FName )

The E-R diagram is reduced to the following tables:

Judge ( Pid. Exp )

Musician ( Pld. Spec. Exp )

Person: Judge:
Pid | Name Address Phone Pid Exp
1 Suresh Wadkar Juhu, Mumbai 22521425 1 =
2 Sonu Nigam Kalyan, Mumbai 22415265 2 10
3 Smita Nandi Tripura 244547
4 Snehashree Mumbai 22154212
5 Vasundhara New Delhi 11425421
6 Rohit Shyam Rao Nagpur 14215421
74 Tanmay Chaturvedi Lucknow 14521452
b 8 Raj Choudhary Bhopal 22124451
' 9 Rajesh Kumar Lucknow 24521523
10 Shaymiji Lal Kanpur 22450125
! Participant: Musician:
Pid | Age FName Pid Spec Exp
3 12 Raj Nandi 8 Drums 12
4 15 Rajeev Joshi 9 Sitar 8
f S 16 Harsh Modi 10 Guitar 15
] 6 13 Raghvendra Rao
1 7 1 Sirish Chaturvedi

Code’s of Laws:--
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1) Representation of Information: - Relation database @ logical format # ¥ U@ information ®T Hda
table # value @ format ¥ represent f&aT ST AHar 2 |

2) Accessing Information: - Database # If¢ record present & @ access f&aT ST \dar 8 | I8 access table
% name, primary key value 3R <1 78 gRRMT & LI B W SUA SAMDHRI & IR W T & |

3) Arranging the proper NULL value: - 5797 column # data/record present &l 8 @ S empty &l &1
STAT | S9H NULL ST &% feam iar € ot sief I8 gaim & data Suefel 781 © | NULL value &1
independent data type I ®&T SITdT 2 |

4) Dynamic Online catalog based on relational Model: - User 37071l ST%3d @ AR data & &1 & b
S¥I® Tl query language &1 SUANT fdar SITar 2 |

5) Updating of View: - View constant 2| &7 & feTU view &1 73-2 WX update Bl &1 12T |

6) High level insertion, detection and modification time to time perform &< =2V |

7) Logical data, Physical data and integrity indecency 8T @120 |

Domain Constraints: - fHfl ¥l T=AT A BT set, Domain HEATR | 3k table & TAF attribute BT
% fI99 domain 81T & T S99 attribute § SHD fixed range ¥ dTeX yalue=Tel STell ST Adhdl & | Domain
TIfAT value ® UHR W ARG HRAT 8 1 O 3R fH¥l employee, @l age &1 set BT ©, ST 18 60 B
49 21 ST f& integer type @1 & FHAT © 3@ S9 table § RI% integertype value & insert &R Fad & 3R
ST % 18-60 % 9= o1 & T |

Entity Integrity and Reference Integrity & Keys: Eitity integrity I8 JMf¥ad &xar & fob fbf

table & primary key &7 A19 NULL & & A&l &

Employee:
Emp_ID Name Age
XI ABHILASH 25
NULL PRAKASH 28

T8 W entity integrity rule & JFAR)follow T&I B UL |

Reference Integrity: - fBHINTD entity BT relation fdT TE entity & record T referred &, T4 AN
P B oIy foreign kéy dhuuise fdHar T g |

Department:
Dept_ID Name Age
1 XI IT
2 NULL HR

T8l A¥H & IATAR reference integrity HT SUANT &l 8 UT &7 2 |

Key: - {51 entity set @ particular record @I U@ single attribute @1 A&E ¥ uniquely identify far <1 @
IV Key $Ed & |

Type of Key: -
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1) Super key: - Th U attribute BT set fSTRIBT SUART table b record &1 unique ¥Y q identiny & foru
HAT ST 8, Super key HEATAT 2 |

Employee

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

Where {Emp_ld, Name, age}, {Emp_Id, Mobile, Dept} Emp_Id working as a super Key.

2) Candidate Key: - Super key @ set# ¥ S primary key 999 &1 eligibility ¥&d & S candidate key dgrs
gSaA ;gkj ij emp_id, name, age attribute ¥MfAe € 19 f& name, age external attribute @1 cafegory# 3 8
ST delete Wil X f&aT ST 9 1 emp_id candidate key @1 G%8 &R &l 3 |

3) Primary Key: - Available candidate key @ Ai<g ¥ database designer fSTH®T seleetion record @1 identify
H H BT § S primary key HEd & | 3FR fB¥! relation H % & candidate kéypal o STH 100%
primary kry ¥ 8Rfl, fdhT 3FR IWH T A HTGT candidate key & I I9H 4% §db &7 selection primary
key & $9 H fdvar SIrar 2 |

Employee
Emp_Id (primary key) Name Age
1001 ABHILASH 25
1002 PRAKASH 28

I. Primary key unique %9 ¥ record &I identify &3+ # capable’gldr g |
IL. Primary key NULL value @1 contain 7g &Rdl 8, 3§ 894 B8 9 B unique value BT a112T |

4) Alternative Key (Second key): - Candidate key® ¥ select f&Q U primary key & %9 @& attritube &
faRad 29 9 key @1 alternative key HEHATCLE |

Customer Details

Cust_Id (Primery key or | BankfA/c_No (Primary Name Age
alternative key) kry/alternative key)
1001 484321 ABHILASH 25
1002 484322 PRAKASH 28

5) Foreign Key: - {33l table (entity) @ d1= & reference intrgrity established &= & oy STANT fhy
S d@Tel commoh attribute ST {6 THT # ¥ f&¥ U@ table W primary key 8 T2 S8X table § 98 primary
kry 91 8 d9_gR, table § $9 attribute ®I Foreign key &g ¢ |

Employee Depertment
EMP.ld Name Age Dep_Id EMP_Id Name Age
(Foreign key) (Primary key) | (Foreign key)
1001 ABHI R — 10 1001 ABHI 25
1002 PRAKASH 28 11 1002 PRAKASH 28
Extension and Intension: -

Set® I¥T members &I SIHBRI extension HEeldl 2 |
Set A = {Orange, Green, Blue, White}
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And Set @ ¥ member @ list represent 7 @R® dddd S condition HI ST I 9 Set D R H
represent BT & 91 Set A = {A color of National flag}

E-R Diagaram:

Tty
Data

Medial

Centre R
(‘u-n.:l) Registration Exit [Datn
R oo J«»——-———A

fintry Date

mas ,‘\/ C‘_'/

Dean - 1 @- 14 College

%>
4
0
i

M | |
Professor ‘—-I L Department [— l_"@— M Student

M
]

L M —— Section
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UNIT-3

> TFeature of Good Database Design. -
1. Data & store @39 & folU storage area sufficient 9T aTRY |

2. End user @I data @I readily &=° & foIlU SUerer gMT @12 |

3. Database @1 design U1 81 a1y T4 P18 MIEHIRS @fdd access T B TP |

4. Database design U1 g1 =12y 594 ST Ud A<Id a¥ley I manage {1 ST 9 |

5. Overall database design U7 BT 91U Ty ST performance Pl accept%ﬂT ST A |
6. Design U1 BT =12V f& S9H duplicate data store & & |

UniversalRelation: - fHA database @1 design &9 & folU multiple problem &1 face HXATGST & Tdh
entity set § multiple attribute & H&d & | 9 set of attribute @1 universal schema & &g @RI far q
2 3R I Universal Relation @&d % |

Relation A
Code Professor Department
1001 AK.Pathak | ...
1002 PK. Dwivedi | ...
1003 S.Khan | =
......... AK. Pathak C.S.
......... Ankur Tiwari EEE
......... P.K. dwivedi Math
Extended Universal Relation: -
Relation 1 Relation 2
Code Department Professor Department
1001 C.S. AK. Pathak C.S.
1002 EEE S. Khan EEE
1003 MATH P.K. Dwivedi MATH

I8l W universal relation &1 conceptrfollow &l & UT Y&T & Fdifds NULL entry &1 J&l ® oIl & data base &
o # 98 2| o1 <9 AAIIhaT & foTU relation @7 extend %R & AT 8 RRT Extended Universal
Relation &7 SUART fam SHAH, 2|

Functional Deneﬂency: - Database file & B4l attribute &7 3191 identity% foru fhdt 3= attribute W
fR @M1 functionalidependency & € |

Student
Enroll_No (Primary key) Name Age
1001 ABHI 25
1002 PRAKASH 28
1003 ANU] 30

¥ student table @ I attribute enrollment number H ¥R @RdT € | 3FR U &1 enrolled number U& |
SATET student ¥ ST B8R 9 S9 condition H attribute @7 identify &R H HHARIT Icq~ B8R | SAIY T
enrolled number f&¥T U@ & student &I assigned 81T |

Armstrong's Axioms: -
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1) Reflexive Rules: - If¢ Alpha, Attribute &T & set® 3iR Bita, alpha ®Tsub-set & dT alpha holds bita
attribute (subset) &1 HI |

2) Augmentation Rules: - If a — b holds and y attribute @T set® @ ay — by also holds. §9 J&R &
adding attributes dependencies @I show &xd &, fSTH basic dependencies @1 change &1 fdhaT 51 Adar 2 |

3) Transitivity Rules: - Transitive rule, algebra @ & g 8| If< a = b P holds HAT & 3R b — ¢ Bl
holds &¥aT @ @ a — ¢ also holds a —» b. <& a U&h functionality%\r S b determines ®RdT B |

Trivial Functional Dependency: -
1) Trivial: - 97 functional dependency (FD) X — Y @1 holds @=dT g ST&l Y, X BT Y& Subsebahoh S
trivial FD & 919 X ST SiTaT 2 | Trivial FD’s 899 Subset BT holds &=dT 2 |

2) Non-Trivial: - I functional dependency (FD) X — Y &1 holds @=dT g STl Y, X &t Subset T & I S
Non-Trivial FD & A9 ¥ SHT STraT ® |

3) Completely Non-Trivial: - Ifan FD X — Y &I holds & Si&! X intersect ¥ =\ & 'S¥ UH completely
Non-Trivial FD %&T ST ® |

What is normalization? Explain with details.
Anomalies: - Database @ 375 design ®T 9 8T & BRI databaseadministrator @I database H proper
value @ insertion, deletion, updating g1 Sferd T &1F perform 7 & SH anomalies problem H&d
g

Normalization: - Relational database design & foTU E-R fmodel and Normalization g1 I Jgfd 2|
Relational database design @ 9T attribute &1 T& L GHIE TR UHH HR ol SIAT © QAT 3FT R 3%
functional dependency and multi-value dependéncy etc & 3R TR decompose HXd BIS-2 relation #
foTfTd @)A1 decompose HEATAT & AT SH.BIC 2 relation &7 storage relation database e & | I8
JIfTAffaar @ FHRT B T HRaT 7 |

Normalization T Ul ddhld & Sl complex unrelational database & GXTET BT small
relation format # change &< <l € {5 ASE ¥ small relational database &1 manage %< AT TdH NS
database @7 create % A& & |
9 UHR S Al Ud ddb-id! AGe dT dal decompose ¥ create fU Y erlational
database # AHedYd® database operation perform #R H&Hd 7 |
Normalization decomposition process # information loss 89 ¥ g9 WAl & | I8 bottom up

approach % 9gd Hew@yof & dell normalization ®! #&& | 3= database ®! design U 8 ST % |

Type of Normilization Form: - First Normalization form, normalization @! process intilization &%= &
foTT datab@se & 4T attribute BT TH Bl S8 H Uhd B foram Sdr & | dIs 4T relation, first normalization
form @Ml R 19 —

1. Relation & @1 I Row/Tuple duplicate T & |

2. 9% column (attribute) # 8 arell 1 entry U@ & type @1 &1 @12Y |

3. Relation # store @I 7T& Y& data value, single value &1 =12y i fHT W1 row H U& & attribute #
Ud A STaT value T8l 3 1R |

NOTE: - Each relation # U@ key attribute &9 3d33& 8IdT & | Jg attribute single/composite attribute &
HHT B |
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Unorganized Relation: -
Course Content
Programming Java, c++
Web HTML, PHP, ASP

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

CoLerse o mtert
FPrograrmairmimng ==
FPrograrmirmirc L e

Tl == HT AL
WS = ~ H P
WS = FoR =

Second Normal Form (2nd N.F):- U& relation second N.F @& 2T & 14 92 first N.F 8 ot S9& 941 Non-
Key attribute ¥ @8 ¥ relation & &l U& candidate key attribute 9= 4R 21|
CPrime attribute: An attribute, which is a part of the prime-key, is known asja 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 # IE define 8T @12 & TP relation # f&={l UH 2 itefn (attribute) & IR # B IHBNI Bl
TRl &N |

2. 5T relation # RT% UH & key attribute 1 T already second N.F # €T & 31d: relation @I second N.F #
decompose XA THI Jg TG BH! AT b SO~ B, aTefl F91 new relation § TH B key attribute & |
3. Key attribute @ %9 # composite key 89 @1 condition® f&=il # attribute @1 key attribute H 2mfiel
f<il TP attribute TR partial dependency @1 considerTel f&ar I AT |

Student_ Project

Stu_ID Proj_I1D Stu_Name Proj_Name

— T

J&l W rule ® 3JAN stu_ld and prej_ld, prime_key attribute 2 TR stu_name and proj_name T non-
prime attribute g, effdhT SFT 3&-2 primary key attribute defined & 2 ¥ | 3eT-2 Non-key attribute &T
ST 89 partial dependency/@gd &, SH second normal form ! category § &l 3@ H&hd | 31 second N.F
g9 & oIy partial depefidency @1 remove ®RAT TSI Sl 39 UHR BT BFTT—

Student
Stu_ID Stu__MName Proj_ID
Project
Proj_ID Proj_MName
[Image: Relation in 2NF]

gH relation @I &I 91T # Ars Adhd & Sl above picture § g S f&h g9° PIg 1 partial dependency 781 & |
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3rd Normalization Form: - ®1s ¥ relation 3¢ Normal form @1 consider f&a1 S1dT & <9 98 2nd Normal
form # &I 3R following condition # satisfy & |
1. No non-prime attributes @1 prime key attribute # transitively ¥R g1 =120 |
2. ®I3 ¥ Non-trivial functional dependency X—A & @I, a1 qr:
X U®% super key &1 312/dT AT& prime attribuitr 81 |

Student__Detail

Stu_ID Stu_Name City Zip

~_ 7

[Image: Relation not in 3NF]

Ife & find FTAT g1 HUX T T Student_detail relation &, @7 Stu_ID T key & 3R &% primé key attribute. g find
o T City Y identified T ST T&T & by Stu_ID as well as Zip itself & ST&T U Zip a1 &1 super key § 3T T & City
prime attribute & | Additionally, Stu_ID— Zip — City, SiY f& transitive dependency @ shew =T ¢ |

Ife relation T third normal form & create =TT & dl relation T two part & ATSTHeNEIT |

Student_Detail

‘ Stu_ID ‘ Stu_Name ‘ Zip ‘
Zip Codes
‘ Zip ‘ City ‘

[ImageyRelation in 3NF]

Boyce-Codd Normal Form: - Boyce-codd nermal form(BCNF) & & & U relation @I third normal
form % 8T @1RY | ®Ig 9 Non-trivial fuhctional dependence X—A, X ®T super key 8T @12y | $UR Ay T
fo # Stu_ID, Student_Detail relation @ feTU super key 8 3R Zip, zip codes relation @ foTg super key ® |
31T Stu_ID—Stu_Name, Zip 3R Zips> City. ST f& conform & f& S relation BCNF & 37X % |

47 Normalization Forny: -X& relation IT table @ 4NF # Bl ® o9 a8 ffeiRad condition # satisfy
BRI T | TP relation Ftable @ 4NF # Bicl I 98 3 normal form (3NF) # & T S¥& U Bl
multivalued dependenéy =T &I |

Multi valued Dependencey &1 il 27

Multivalued'dépendencey @9 &8Il & 1§ Ud table § Ud ¥ WTQT independent multivalued attributes g
2 | Mdltivalued dependencey &1 —> fag & efRia fdar <mar g1

JETER & folU— Student fHAT TH subject @ read HR1 & folU multiple book &T used HRAT &, 37Ifq
student book multi value dependency ® |

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

EF

SUBJECT PROFESSER BOOK_NAME
DBMS AK. PATHAK A
DBMS AK. 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

Page 22
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Book table &7 4.NF # change &3- & folU 39 1.NF# change &=AT 81T, &iifd professor f& multivalue
dependency ¥ |

$9 table @I 4 NF # uRaftid @=& multi value dependency &1 Remove fadT STl 2 | 316 I&f WX professor
and Book_Name U&% G&R ¥ independence 8 T 4 Subject R R 8, dI & 39 UHR &I dependency Bl
7 IR 9 vl & -

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

oF¥l table § multi value dependenct 89 & HRUT record &I update, insert, delete IE query perform
B H AT B @ §9eTY table ®I 4NF # change fdar ST 2 |

S5th Normal Form:
U@ relation AT table @9 SNF H Bl § 19 98 M+eiRad condition ®T satisfy &l 5—

“Ud table AT relation 8 5NF # 8Iil € <19 98 4NF ¥ € T table § ®I3 Non-loss decomposition 5T &I |”

Non [oss decomposition:-
ST 3T table AT relation 3 data normalization TR SITAT & afe 3| =1

(information) T loss (gTfeY) =T8T 8T & d« 3& Non-loss decomposition Hgd g
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FHofT-ell §77 38 loss less decomposition T Fgd g1

ST 4797 H @& @l loss less decomposition Y& U Fi&ar & o duplicate data &1 &eT fear rar & 3ilv
T8 o gy ol & 1& % original data @1 &7 7 &/

UNIT -4

Relation Algebra and Qperation: - f& 9 relation IT table § f4fsT T®R & algebraic operations
& collection T perform &I relation algebra and operation &AW & |yRelation & J&Fd: &1 91T BT &—
1) Set Oriented Operation

2) Relation Oriented Operation

1) Set Oriented Relation:- 9 tradional set operation3[[cI 8 oivi— Union, Cartesian product,

intersection, difference etc.

Union: - S9H 3T table @ 19 relation # operatioh perform T & f5RH THI table @& record @I combine
P foIr SITar 8 3R TR S record @ filter BRalh single table format ¥ record @1 Yef3fd fear Sar g
@I duplicate value ®T remove #X& singlé value® U # ITANT fHar Srar = |

A B
Roll_No Name Roll_No Name
101 Abhi 101 Abhi
102 Prakash 104 Hemant
103 Akash 105 Ankur
AUB
Roll_No Name
101 Abhi
102 Prakash
103 Akash
104 Hemant
105 Ankur

Interjection: - Just opposite of union S+ output # table common tuple @I show f&HaT SITET 7 |

AAB
Roll_ No Name
101 Abhi
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Diffrence operation: - ¥ Left side and right side table @ record @ #/@ # operation perform fdar ram &
3R left side @ table @ record @I feram SITdT &, ff ST common tuple 7 &1 right side &1 table # |

A-B
Roll_No Name
102 Prakash
103 Anuj
Cartesian product: - 395 ¥ possible combination value output @ %9 # show &IdT ¢ |
A B
Roll_No Name Roll_No Name
101 Abhi 104 Hemant
102 Prakash 105 Ankur
103 Akash 106 Anuj
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 @ Ag& Aidata & multiple &9 & oIy limited facility
Bl € offdh $UH 9gd B3l a¥id I operation BT perfofn &R A & |

A) Projection: - $59& Aqg ¥ &3l particular attribéite ST Fahd 3, AT YR Attribute BT G+ BT STORA
Te1 BIdT 8| 399 record vertical show g1d & |
Natation: - [1A1, A2, An (1)

Where A1 and A2 are attribute names of relation r.

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

For example:

[Isubject, author (Boeks)

Selects and projects,columns named as subject and author from the relation Books.
Select name fremA

Name
Abhi
Prakash
Akash

Selection: - §9@ A ¥ f&HAl W relation ¥ conditioin base # single or multiple record ®T show &R Add

=

Notation: op(r)

Ysubject="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”;

‘ Name \
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Join: - {8l &I relation @I 3MY H combine ®X® new relation creates X Fdhd ® with the help of join

operation.

Type of join operation: -

1) Natural Join: - 9% G table (relation) @ 7% matched pair @I &1 new table H§ STINT & ¢ |

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 | x| 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: - S8% U® realtion & tuple Egﬁ relation @ tuple ¥ common attribute @ A9 P join HA &

3R new table # ¥&d % |
Example: -
EMPLOYEE | x| DEPARTMENT
EMP_ID EMPNAME H. No Dept_Name Salary
101 ABHI H1 IT 18000
102 PRAKASH H2 HR 20000
103 ANU]J H3 SALE 16000
104 SHADAT H4 IT 18000
105 MINTU H5 ACCOUNT 13000

3) Outer Join: - S 4! join § SIFell relation # 1% 9 &I attribute select &y S € RS9 joining

attribute @} value common 8, ST data &7 loss &1 ST & | Data loss &1 9919 @ feTU outer join &1 SUIRT
fhar ST 2 | 39 joining operation § A & I8 ST relation § ¥ f&HHl U a1 AT &1 relation & ¥

tuple BT SYINT fHAT ST AHT B | SHH SRl SFHNT &1 Blell & SHd S IR NULL SUINT &R 2 |

Type of outer join: -
1) Left Outer Join: R1 | x| R2
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IE A1 natural join @1 ARE BIAT T, <ifdh $H RI% left side @ tuple & record &
YA B €, I8 common &1 AT 9 &I, 3R &l 8 & Al S o8 W NULL ISUANT & 2 |

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 ANU]J H3 103 SALE 16000
104 SHADAT H4 104 IT 18000
105 MINTU H5 105 ACCOUNT 13000
106 AKASH H6 106 LACTURER 15000
R1] x| R2

EMP_ID EMP_NAME H. No Dept_Name Salary

101 ABHI H1 IT 18000

102 PRAKASH H2 HR 20000

103 ANU]J H3 SALE 16000

104 SHADAT H4 IT 18000

105 MINTU H5 ACCOUNT 13000

106 AKASH H6 LECTURER 15000

2) Right Quter Join: R1 |x [R2 _
TE left outer join ®T Just Opposite IAT 8 | T&f WX right side'® tuple ®I consider f&aT SITaT 2 |

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: 38 &= join .coffibine I &A1 SATAT &, left and right 2T T2 X value match sTgT g1
3% 51918 W NULL used & srar gl

EMP_ID EMP_NAME H. No Dept_Name Salary
101 ABHI H1 IT 18000
102 PRAKASH H2 HR 20000
103 ANU]J 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 - 94 division operation T f&==! ¥l &I table & d1& perform &<d &, AT result H UTd new
relation § R1® I 99 ¥MfAS fhU S € ST R2 & |4 A ¥ relation & & |

Let R1 is a relation and R2 is also a relation

A B B
Al Bl Bl
Al B2
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A2 B1
A3 Bl
A5 B1
A4 B2
A2 B2

Than R3 =R1/R2

A
Al
A2
A3
A5
JE8I IR R3H B {A1, A2, A3, A3} e &1 & @ifd R1®ad {Al,A2, A3, A5} & R2 3 {B1} S relationship
G B |

Relational Calculation: g ¥ relational algebra @ A query foa= W oQ SUdRT fhar irar 2 |
T @ 419 3faR I8 & fP relational algebra procedure based BT &, Safeh T@eprocdure based & BT B |
IE calculation BT f¥ad U A identify 8] HRal & |

There are two types.
1.Tuple relational calculaus: - 9% tuple &1 input @ %9 H o137 W1 2 | TRCH 91 S dTell query &

foTg S a1et tuple variable &7 A English @ lower case # fefIT STl & @I query ® variable @ 9 & 91§
fora ST a1el “I” such that UQT ST 2|
TRC ¥ f=feiRad Operator &1 SYART favam SITAT &—

>Greater then, <less then,>=greater then equal,;<=ess 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€ departmentémp,, < 105}

Domain Relational Calculaun: - I8 domain 9= 3MeNRd 8T ©, $9H domain &I consider fhar <€ 2 |
{<al, a2, a8>|<al, a2, a3> € departemnt,a < 103}

I8l W al, a2, a3 variable department table & range 2| EMP_ID, DEPT_NAME,
SALARY yariable ®T show X % € |

Result:
Department
EMP_ID Dept_Name | Salary
101 IT 18000
102 HR 20000
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SQL: (Structur query languagge): -
SQL U® programming language & fSTi&T SUANT Relational Databases #

far ST 8 | $9@T relational algebra and tuple relational calculus @ feTg designed f&am T 2 |

SQLTHTI data definition and data manipulation languages @' comprises T
2 | SQL @ data definition properties &T SUANT &Xd & data @I defined, designee and DML & gRT
manipulate f&aT ST FHar 81 O S¥ modify BIAT B AT |

Database languages: - f&<i system # database @I create and maintain @3+ & folU database langliages &7
AT {61 ST 2 | Database # f=feiRad languages &1 YART fhar <mar 2 |

DDL: DDL &T GRT - data definition language & ST f& conceptual schema T define et & foIg Use f3ram STar
g JUT Ig 59 9T Fr SATARRT T a1 § f physical devices # 38 schema T & implement f&IT AT g1 SQL H ST
Y AgcaquT DDL statements g, a foe=T &:

1. CREATE: - Database # objects &I create el & Tl |

2. ALTER: - Database & structure H s & foIT|

3. DROP: - Database # & objects &I delete ¥t & foIT|

4, COMMENT: - Data dictionary # comments &I add & & foIT|
5. RENAME: - Object &T rename el & foIT|

DML: DML & 937 AT data manipulation language & 3iR 98 language St database # data manipulate &l &
IH 3T ¢] 9€ language DML (data manipulation languagé)&geic g |
$H% HS eV e &'-

1. SELECT: - T& Database # & Data I retrieve $eih|
2. INSERT: - Table & Data T insert &=

3. UPDATE: - Table # #Is[al Data &l update =TT

4. DELETE: - Table # & &8 records, &I deléte F=1T|
5. CALL: - Java subprogram @ call&%ateh foru|

6. LOCK TABLE: - Concurrency'@&!l'Control &at & feIT|

DCL: DCL®T TRT A1 data control language & | Database H stored data @ access @I control &R & foly
DCL &T Y3 fdar ST 2 |

D {Y IaTe HfeIRaa 8-
1. GRANT: - Database & foTU user’s &l privilege UaT P P forv |

2. REVOKE: - GRANT command gRT feT U fa9iuifTeR &I a9 o & folt REVOKE commond T YIRT
fopar <IrdaT 2 |

Some SOL Commands:
CREATE DATABASE: -
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3?%35 e ¥ database @7 create fhaT ST AdhdT 2 |

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
(
PersonlD 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
g9 command @1 help & f&¥1 U table & T rows &I {91 deleting table @& delete faT ST | 7 |
This means that the table structure, attributes, and indexes & Eﬁ‘s& change Bl Bl 2 |
DELETE FROM table_name;
or
DELETE * FROM table_name;

10) BETWEEN Operator Example

39 A I BT attribute H present records @ d@ Range &1 A9 &I I & |
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 &T YII7T &X¥& temporarily f&fY T table or U& column &' heading
@I rename X IdHd B |

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 &T YIRT table 3 records @1 filter B3 & o1 foham <irar 2 |

SELECT * FROM Customers
WHERE Country="Mexico';

14) SQL SELECT DISTINCT Statement
g fHdT Uh records Bl Hadl Uh IR &I ST & |
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 @ A<& ¥ Indexes, tables, and databases @7 easily deleted /removed a1 ST FHhd

=

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

SOL Functions: -

SQL ¥ &3 built-in functions 81 €, &% A< ¥ data calculation &1 perform f&ar ST 7 |
SQL aggregate functions T collection BT & ST U single value @1 retrun &Xd 8, S f& Column & 3fER &1
value @ calculate & % |
UCASE & LCASE ( ): - String or character &I Upper/Lower case # change &3+ @& fofq |
Example: select UCASE (“Abhilash”) from table name;
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Select LCASE (“abhilash”) from table name;

1) Length (): - 39 function @& A< ¥ f&HT character @1 length find B FHd % |
Select count (“abhilash”) from tabke_name;

2) Ltrim (): - I8 function string @ left side ¥ space remove T % |
Select Itrim (“abhilash”) from table_name;

3) Rtrim ( ): - I8 function string @ right side ¥ space removes &<l ¢ |
Select rtrim (“abhilash”) from table_name;

4) Substr (): - I8 function f&U Ty f&AT string ¥ ¥ substring &1 display & 2 |

5) Abs (): - 9 function @I absolute function @&d &, ST AGE ¥ absoulute value find & H&Hd 2 |
Select abs (12) from EMP;

6) S99 function & f&=fT ¥l number T power apply &X& o/p display BT 2 |
Select power (number, power);
Select power (5, 2);

7) Mod (): S99 WSS ¥ Ud number GAX number &I divide BT § 3iR remainder &I 799 HT 2 |
Select mod (13, 12);

8) Sqrt (): - AP HEQ | square root find & FAdhd 2 |
Select sqrt (144);
9) Sign (): - Signed function I8 show &l & f& 9% positive 8 IT f& negative.
Select sign (12);
10) Sysdate (): - show the current date.
Select sysdate ( );

11) Sun (): - f&¥! table @ column ®! sum HAT © |
Select sum (fields_name) from table_name;
Select sum (id) from EMP;

12) Max, Min & Avg (): -: Attribute @ A9 ¥ maximum, minimum and average value find &% d&d & |
Example: select max (id) from EMP;
Select min (id) from EMP;
Select avg (id) from EMP;

13) Desc (): - f&T table/records @I display @<= & foTT S function &1 UIRT &R & |

Sql> Desc tablename;

14) Order by: - Fields @ order by display &=+ & oy UaRT fdam Siram 2 |

Sql> select *from EMP order by name;

What is indexing and hasing explain with example:

o Index: f&¥ 1 table # record proper arrange order &Il & | 98 assending T desecending order # set
forar STTaT © 1 I8 B memory W BT 2 | Index create &= & CPU @I performance 9% Il © |
Indexing %4 ¥ database table/file @1 & indexing create & Wil 8, ORI CPU @1 data &!
find/search @<= H SITGT time consume &l 8IdT 8 | Indexing & AGSE W data M ¥ et SIar 2|
Indexingff gl field’s 814 8— U index No 3R QT 3195 hardware &7 address store BIdT 2 |
f&¥ A1 table @7 index create 89 & dT% index fike primary file 9 Wil § 3R original file secondary
O 9 oIt 7|
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Index file/Primary file & A&S ¥ secondary file ¥ data/information @I fetch/find/search f&ar SraT
g |

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

Example: create index emp1 on EMP (id);

sql> show index from emp;

Indexing @ indexing attribute & base 4R defined farar a1 T |

Indexing can be of the following types: -

1 Primary Index: Primary index &1 ordered data file & ¥4 # U® key field & 3IJAR defined f#ay T4 2
3R key field ®T generally primary key ®&d % |

 Secondary Index: Secondary index U®% candidate key @I @Rg &Id & 3R UAd record &, unique
value Bl & iR T& non-key 1T # duplicate values 8l 2 |

© Clustering Index: Clustering index @I ordered data file @ GRg defined f&aT FENZ I data file &
ordered U® non-key field @1 g &1d = |

Ordered Indexing is of two types:
"1 Dense Index
1 Sparse Index

Dense Index: - Dense index § T4 database record @ 3jdX U@ 'search key value create il & forad
searching fast 8 Sl @ WX index format # record ®! store X & oy 31 space @I requirement il
2 | Index, search key value record contain &xaT & 3R pdinter ST f& disk # auctual record @1 point’s &
g

China -— China Beijing 3.705,386
Canada -— Canada Ottawa 3.855.,081
Russia - Russia Moscow 6,592,735
usA -_— us.a VWashington 3,718,691

[Trmage: Dense ITndex]

Sparse Index: - Sparse index H)Ud search key @ folg index records @' create &1 {1 ST & | Index
record 394 U& search key«ontains &=l & iR T actual pointer ST f& disk # present data T point FRar
2 R record @1 search\[&dT ST & | 9 U8l &9 index record @ §RT data ®T actual location & 9T
Ugard ¥ | e fRYATY index & AR &4 data &1 A W&l ygar ared € 98 J8f W fewE =8 <ar 8 a9
qdg systemaﬁ start ®Xd ¢ 3R d9 dd Hrdl & oid dob b I8 ERINSIN data ®T found T8} X oIl B |

MultilevelIndex: - Index record, search key value and data pointer’s &I YINT DI g Siafer multi level
index, actual‘database file ®T disk § store ®xdT g, ORI database &7 AR de@ Sfrdl 2 31d: index record
faerer ENSTAT € | S99 main memory @ 237G search operation &R # 3ifd® THI waste &I & T speed
N 81 SIKil 2 | IS single level index &7 YA fhar SIAT & @ 99 MHR & indexing BT manage BT FH
el 81 urar @ foTg multiple disk accesses &1 WA fdhar ST = |
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PData  Blocks

INmnmner Inde>

Outer Indesx
Imnmner INnde>c

\—4’ INnnmner INnde>x
Outer INnades>c

Data Blocks

Data Blocks

INmnmner lNnde>

AR

Data Blocks

[ITrmage: Multi-level Index]

Multi level index @ g€ ¥ index BT &g BIC-2 AN H AISLOTdT & SRTH
memory ¥ 3TeliT-2 STE & Udh single block # data favaxT g3 8IaT & fST9¥ data searéhing & o0 outer
index, inner index & matched &=aT € | < inner index data block & data @ memory @& &=l I location &
search & © |

Hasing: - Squential file organization # {1 data @ locate dX- & G T file BT access HRAT BT &
fSTH input-output operation § SIHI SITGT HHA Tl © | 39 disddvantage &7 <xgd gU T file @1 index
$H & foTu Hasing process &1 YT f&dT ST & | Hasing progessial &R &I &Il a—

1) Static Hasing: - Hash file organization # 5799 block # xecord present 81T 8, Ugel 39 block &1 search
T e 2| EXSl block @' bucket H&T ST B | ENI bucket® TP IT Tdh T AP record present IEd © 3R
39 bucket ®T JMHR JT-3TT BT © | Search operationﬁ fdl Y record @I 39 bucket# B static
hashing?ﬁ help ¥ search fhaT SAT 8 | Index file\dV create B3 & foIU hash function &7 YIRT AT ST
2|

Data Buckets

Database
Search Keys
100 / Java
101 Android
102
103 \ ve
HTML

39 fun€tion®! & W record bucket @ $9 # fa1IRTT 8IHX storage device H store 81 SITaT & 3R 9
bucket @i, information pointer & ¥4 H store Y&l & | Bucket # store records @ information & g &1

Il & —

A) Distribution in Uniform: - S5 U@® record @I number allot f&y S 8 {91 value field & el 2 |
3R P record bucket # present® A %S number allot fT ST € | & record number & AR
AR B ¢ |
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B) Distribution in Random: - SH record @ number @I Random order # ser f&y STd ® | fhdy Y
record ®! insert f&aT ST 8 @ situation & IR by bucket # space ¥ M WX Sl 9 HAF BT store
B} TP dd 39 condition BT bucket overflow HeT STdT 2 |

2) Dynamic hashing: - I static hashing &T advantage 2T 8 T bucket @1 H&AT fixed BT & o197
bucket overflow &I FHRIT BT AHAT HIAT ULl &, ST6(db dynamic § size fixed & &Il & | 3FR data insert
31 T new bucket create 8 SRl © TT 3R data delete 31T AT bucket 1 delete 1 Sl & o™y
data/bucket overflow &I problem create =gl &Il & | $9H file & size increased 8 W IWd| performance

fiRTge =81 8Kl 8 I I8 _static B oI H Y space oIdl 2 |
[

Bucikket- 1
[ ] =]
oo

" E— -
==y

Buclket-3
\|n4|

Bucket-<3

0
b

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

Features of Static Hashing: -
1. € Hashing structure f&{T record @1 search &xd AHA data file & T record W WM W SR 78] ST |

2. Static Hashing system Address B @ T bucket @ _Set'@® fofU search “Key” value K @1 @I &l 2 |

3.8 system search “Key” value TR T& function &, HEdH & UM &b data item & address BT TaT T
g

Features of Dynamic Hashing: -
1. 7€ Hashing system file & 3THR & STYHIN searching &1 PR HIAI T

2. S-S file BT ATHR gl Il & Fg system WA Pl Y IR PRl STl 2 |

Advantages of Hashing: -
1. File &7 3MHR dad W haShing process slow el 8 | File &7 3R g4 & A1-2 hashing &T Yq3I- Ay

EESGRSRIRGICIRS

2. 90 b SUAN@ oI bucket reserve &Id Y& BT MIIThdl ol ardl |

Disadvantages.of Hashing: -
1. I8 TP Slleed UoTell 2 |

2. Buckét Address table # indirection # level 984 31f¥® 81 © |

Que: - What is the difference between Static and Dyanmic Hash function?
Ans: - Static and Dynamic Hash Function % 0 fe1o =R & —

1. Static Hash system U@ Hidfad hash system &, STdfd Dyanmic hash system U&% GRFRTTA hash system
=l
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2. Static hash function $de Th input parameterﬁ?ﬂ g ol v A awrs @t string%ﬁ?ﬂ g | STafe
Dynamic hash function & input parameter o/dl § Sial Ugell parameter U& string &Il & ql Nt
parameter U% JR&ll URFIICR & Sl GRET JATIeIHI3H Bl T HRAT ¢ |
3. Static hash function 31fcReT et FfAeMT Iuered FRAT & | Dynamic hash function IR FReT SuAd
TEI PHRIAT| 3AH DHacl Yeb JReTl IREfeR f&ar Sirar & 5/ igaR I8 /0fl T8 e gider Sueiel HRwl ¢ |
Que: - Explain the B-tree and describe charecteristics of B-tree.
Ans: - B-Tree: -
B-Tree &I H&1 W& | 1970 % R. Bayer @1 E. McCreight §RT develop &1 g | fSiRIs €ivs2
T BI Index structure TR A B FIH AU Theild & U H WU BT | B-Tree I3, $4, 4 Th
Hferd balanced short tree @ ¥4 H WM ST &, ST outer shorting @ oy 980 SUANT 2 | Database
systems § ¥ B-Tree &7 IRFad SYANT & | Data base system # file @ index &1 IR qIRp@mI1" oI B-
Tree &1 & SYANT fHAT SITET & | B-tree @I database systems @I index structure TR @He. & oI TH
standerd technique @ ¥U ¥ A=IAT U< & |
Ub data file, records T collection BT 8, fSTTH, index T unique "Key"aﬁ
ST & 9™ record @1 U ™19 &l UKl & | 9 GXa] &I B-Tree & ARIANH AN B Bl Theidh
IBM &1 virtual storage access method # present @I IT§ & | {54 short fowm# VSAM &1 SITaT 2 | 9 &4
=T SQTERT W ST hd B
Jr=Ia: data § IRTd B G @GR ® ol data &1 main memoryﬁ
store BIAT TGP BT 8, offh U applicationsff STel database &7 BN EESEES 8l 3R SAD] SRl 7
main memory &4 2, W data main memory H &l I@T Ol el I g9 condition H# data ®T hard disk
T WIAT USdl © 3R SW WUl H main memory # &RIT Sildll, © 31 Yo 9 H {B data record main
memory # T SITd & 3R processing @ 7I hard disk #, R 3 W17 @ 3Maeadhdl Us+ W Ul dTell
AT main memory ¥ ECTaR I M TR 317 41, load ox a1 Iar & | I8 UfHaT swaping Hel ¢ |
39 UfGAT B 9~ I & oI file BT record Stricture § main memory pointer @ ATJ-2 hard disk
memory address pointer ¥l Y& NMA¥IH Bl e T 3MIRIDAIHN main memory J2T hard disk space,

T BT access fHAT ST Ad | 39 87 FT record SRTAT & §RT 99T 9Hd o—

Struct Employee

ent Eid;

Char E_name [90};
Char E-addressf90];
Char Dépt[70];

Struct Employee * left;
Struict Employee * right;

D _block d_left;
D_block d_right;
}

NE Employee, Structure e pointers & al setforw 70 € 5918 I *left and *right main memory pointer g
T d_left and d_right hard disk pointer 2| 99 f&dY node & children main memoryﬁ 2l store 8 dl S
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access @R @ T *left and *right pointer T STANT fHAT STAT & 3R 3R node children disk # & @
d_left and d_right pointer &T IUART f&ar SITaT 2 | 8T left node & left child @ right node & right child &7
show @R &l B |

I8l data block TIRUT & §RT main memory # WSl SITAT 8, 31 U IR H
data &T Ua block main memory # 37dT 2 | Ifds disk @ data Ug=1 &1 7T HH BT & $AlIT I8 UM fban
ST 8 b disk access &1 3MITIDhdT Y F HH TS |

SURIG ITexYT # aftfd Fgel e B-Tree WX 21 JRRT &, oRTH 9% “Key-

Board’ @ &I children node & 31Ifq left pointer B-Tree @ left child &1 show ®RdT & @I right poifiter B
Tree & right child &1 show HRT & |

g9 Ui Tree 99T Id © ford® node & Tdh W 7P children Bf dRITWe I 31fddH
‘Key’ B | 39 UBR @I Tree I Uk property order Bl & Sl I8 T & o Tree H maxiffium fd- node 81
Jhd B | 3R Tree § node & maximum children @1 &¥aT N g A $9®T 31ef B8R {6 Teeed Tree &1 order
N2 | Disk access @I BH H HH G- & oIy I8 MMATDH & & Tree dI height 1 F'HH &I, T leave node
UH 8 WR TR B dAT leave ®I BIEHR T nodes H &H A HH NfTHAH &HIT 4TI ‘hode (N/2) ST & |
3R Tree § Uh & node & dI 59 Refd § Root T ®Ig child 81 T ¥MRoot § &F I &HH T IT 3ffeId
3 31 N children 810 81 € | 39 YbR I Tree S99 I fI9ivyamd & balanced short Tree daacl ¢ |

Features of B + Tree: -

1. 9% node § maximum N I7T minimum N/2 children &f |

2. Root &T IT T BIg child 8l &1 AT R HH T HH I IT e, ¥ 31f&d N children & |

3. 9% board # maximum children 8 & ReIfad # fTHAA & Udh HA 3rdfq N-1 ‘Key’ &1 |

4.7 ‘Key FeIiRT &9 H ST 8l | UAD ‘Key’ D1 left sib-Tree & T4 ‘Key’ IHH BICT & AT right sub-
Tree & A4 ‘key’ A T & |

5.5 & 95 ‘Key U8al ¥ ¥ WX U node ¥ insert 1 WY AT I8 node &1 9N H T Y dAT &9 BT A
parent node ¥ 31T STV |

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

View: - View, U table &1 d¥& B8Rl 8, {19 contents Egﬁi tables & foRg ST € | View tables, data
P T8l G © | T Th window Pl @€ B B 8, NS ARIH ¥ TH table d contents ®I display far <
Hphl ¢ |

ST g9 AEd © T §AR office & dotd &l Egﬁ Employee @1 salary @& dR #
UdT Sl I ARy, dfhey Emp_Name, Post Tt dept_NameEﬁ IR ¥ information &1 3MAIHAT 8, al
EXSl case § 89 employee table T U view create ®X Hehd g o o1 Bl ATITI D ATTHAR information &7

store BY b | 39 view H Pdadl 3MaeID information BT &1 AT & | View I create command & g§RT
create fHII'ST FdhaT 2 | $9PT Syntax 0 felo 9 # BIdm &—

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

SN — afe gF aad (clerk) & AR information @1 display <1 aT8d & Al $H® foly view B create
& o forg =ferRad command &1 TIRT &RA B—

Create view clerk as Emp_name, dept_name from EMP, dept
Where Emp.dept_code=dept.dept_code;
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39 9N view create BT b ERCI| ELsl W Table &7 TRE B treat ®X Adhd © | 9 view Bl create A &
Tg9Tq §9@! information ® @ & ol create command &1 IHT @8 WA &Rd § o Table &1
information &7 <@ & foTU command BT TIRT BT 2 |

Select*from clerk;

QUERY PROCESSING: -
Cost Components in Query Execution (<] @ Ul # <FTd & 37dgd): -

fxi query @1 UTferd (perform) @R # MM dTell @R # ffeiRad eraad 1 &—

1. Access Cost to Secondary Storage: I8 @FTd fg<ilud WSRUT ", Si— disk & data blecks &1
o, UgH 3R fora # 3l 8 | @i § 3 dTell @RTd @ access structure @ YHREOR™ Ordering,

Hashing and Primary 3T secondary index, T R &=cll 8 | S 1l file disk IRIUH &1 ST & IT 3Tl
291 H faw) g8 € 39 a1d BT W YT access cost TR TSl ¢ |

2. Storage Cost: I8 BT query &I perform @R &I IO §RT JUsT DI ST dTell ARAHAD BIgell
(intermediate file) P store &I H 3 dTell AN B T |

3. Computation Cost: I8 query @ performance & {AJ mremery # data buffers I @1 ST aTel!
famall # 1T arell @Rt 2| 349 fBamsii H records & searching; sorting, join @ foTY records &1 merge hN-
3R field value 9 UMY HRAT A 2 |

4. Memory Usages Cost: I8 query UTel- &¢FHI memory buffers &I NaeI® H&AT o< # A dTell
SINGERIRS

5. Communication cost: I8 query $1 8% terminal 9§, 81 98 IU~ 8s o, database site TR HoH AR
g8l ¥ result UT< &R H A dTell AN BRI ¢ |
§S databases & fel¥ & SIR fgdrId HSRUT & access d1 N Pl R[ATH B U &Il
2 | WHRY dNTd function 3170 faetors &1 B od @ 3R =T query UTe XUFIAT &1 gorT disk and
memory & 19 &7 dTel bloek transfer @ W& & AR W &R © | BIC databases & foly S18f files &l
JHHTe data YR TRE mefiory H store fHAT ST AHAT B, &I TR TUMT AR DT YATH B W QA7 S
2 | Distributed databases’® communication cost T W =JAad T Sar =2y |

Query Optimization: - Query optimization ¥ ¥ relational database management system &1 function
2 | Query optimizer possible Query plans # a9 efficient TRId & & T8 query BT exeute B BT TIATH
AT &

HMHTIC: Query optimizer, users P gRT W YT H T8 oy T § | TUdh IR Queryzﬁ old
database server § submit f&aT SITaT 8 @ $9 parsec (fAardetn) § parse f&am SIdr 8 | ST&f Optimization
perform 1T & | I $®©Y database engines, query optimizer ®! hints & 1T guide H=AT allow HRA ¥ |

U®% query, database @1 information & g request &Il © | I f¥dl @Ifdd @ address i¥i-
SS# 123-45-6789 ®I WIS & oY 81 Al & AT fAeell § & dTal 209 2999 & I #J BT Wil &
foru «ft 81 Adt & @ aiffe 3T 2 dRg ¥udi | W 81 ol fb Queries, related data @1 access &R®
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final information ®! f&@TN & | T=IfY database structure SIfcel 810 ® 3R U different data structure &
different orders # database ¥ information &I access @l & | ¥ Query &I processing Hg dRIdI H B
FHT B | TS ANIdT TelTT-2 processing time ofdl & | fHAT Query & 31eT-2 processing time query &I
execute I H PHIHI HH IT SATGT FHIA of Fdhd & | oY Bl aXIdhT HB seconds H result f&@T 3 3R 315
TWRIBT S B § Hg minute T T | Query optimization\_rﬁ f& TPHautomated process g, U Queryaﬁ
execute B BT TIBT ol & Sl FaH BH o | Yfb I U Sifea Ufpar & iR A & saH W@ 3ree
W I o SIAT ® | 31 Query optimization & IR EdTall IR 3RIG AT ATf9d BIdl & | 31 Query
optimization & ERT He MW TRID DI g7 & qolld U AT BT TRIdT el W IS IR & war
2| I8 TRIBI AMIT: Fa S RID D BBl HId 2Bl 8 |

General Considerations and Implementation - T3 & SREHIT best query plan BT sortd ¥ 31 U
choise ¥ query plan &1 sort & # HH! <R BIAT & | Optimizer @I I8 FR=d T8 G¥ A1 & a8 W

best query a;% AT user ®I select HA BT choise T | Cost based Query optimizer, usedresource @ base TR
9 Query execution & TRIdb BT Biedl & D! estimated I $H & | Optimization'® & TSR B &—
Ugal logical optimization @ §RT relational algebra @ sequence @I query &), &l @< & foTU generate faar
STTaT 2 | g9a AfdRad physical optimization ¥ 8IT 2@ T9H UA® operation'®! perform &R & ARIH Bl
e faar mar 2 |

Query Estimation: - fi=1-2 execution plans, -2 cost optimization estimation T same result &I
produce &34 & | $9d v R0 10 points w1 ReriRa farar Tam @2

(i) S low cost query execution plan & foTU 31a% search'®<-T A1fRY |

(ii) Statistics

(iii) Candidates

(iv) Histograms

(v) Input output Vs Computation Costs

(vi) Time to first rupee Vs Completion time
9gd IR database operations @ U tuple Vs previous tuple T tuple Vs tuple another table &1 read &3 @1
ARG BIel B | 39 fory A, fH04f70 techniques @7 use fbar mar 8—

(i) Iteration

(ii) Buffered 1/0

(iii) Index

(iv) Sort

(v) Hash

> OLTP (Online Transcation Processing): -
OLTP & Online transaction processing @ =¥ ¥ ST ST € |

OLTP information system @1 Ud& class & Sl transcation oriented application @I manage &<l & | S
ATH Wl data &1 entry eI TIRIDATIAN data dT Online retrieve @@ transcation processing @ &R &I
¥~ &1 ST € | OLTP &T UANT processing @1 refer &3 & fo1g wanT faear Siar €, ORI system, user
¥ requests BT IEAT A response BT & | T BANK @ feTg ATM business transcation processing
application @T example g | OLTP @ simplicity T efficiency &I main benefit 8 | SAPERP business
application, OLTP & UHY 3QTeNT @ B0 H organizationff use f&aT ITAT 8 | 99 application § SAPDB
database @ %9 #, SQL server database application @ ¥4 H database server § SufRerd Y&ar 8| s9
database tier @ 9T | ST SIIAT ® | $99 application server connect 81 & ST application tier & 1 &
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ST ST & | Client user, client application @ #T&9™ ¥ application server &7 use @%@ SAPDB database #
YT MITIHATIER Online transcation @I perform &A1 & | Client application, GUI, Web GUI, HTML/SOAP,
Web services @ %9 H 81d & | 39 client tier & A8 W ST ST ¢ |

Requirements of OLTP -
OLTP @ foru f&dl U4 network IT company @1 3MATIHAT BT & S AR

transcation processing ! support SUSE HRIAT & | S gol8 ¥ ¢ OLTP UH client server processing 31R
brockering software ®T use @3 & SiT transcation @I network # 3e¥T computer plateform H run &Y
Efficient OLTP El@ application T el Q@ transcation management software O CICS 3fR database
optimization tactics T depend &I &, ST OLTP based database ® §gd SIT&T concurrent upddte &l
processing @1 facilitate @1 divide @ Ha& | OLTP brockering programs &< decentralized database system #
network @ 98d ¥ computers § processing &1 WIS @) Hahd 8 | U OLTP, services Oriented
architecture 3R web services # integrated &/ & | OLTP input information @T proces$ and update &3 &
3R processed information @1 collect &d & ATy OLTP &I support &=+ & fogafdsdT database
management system &7 use faT ST 8 | OLTP &1 f&d1 Client server systemiRy,carry f&ar ST F&dr 2 |

Benefit- OLTP & &I important benefit 8~ FReidT iR T&TdT | SHD ERT PHH, paper BT YIANT fHar Srar g 3R
AT B IOl A revenue and expences ®1 forecasting 1 ST Adall © | 3fds OLTP fH=dT *1 business &1 A
T AhT B |

Di n - 399 $1-2 offline mainteneance @1 I 3MITIHAL BNl & S information technology
solution @' need BT & | I cost-benefit analysis TR THTHTSII'E T &7 HE Adhd & b 99 reoccurring
cost ¢ STl & |

OLTP Database-
OLTP database real time transcatiom@i.handle a0 & | & RT specific requirements &1

g Bl © | 919 89 Ud departmental store Ik, Ve & d OLTP database &1 I8 Mf¥aa =1 =2y b
inventory table, purchasing table and custdmer table ¥ related transcations @ according update & Y& & T
€1 | OLTP database automatic ' @12Y¢ I database constraint 8T =MfEY A Y% transcation
database &7 TE! 3[ARAT H BIS AR g‘ﬂ'cf} 31T 81 ¥ database isolated 89T @1faU A1 U& transcation & ng’ﬁ
transcation @1 Rerfar ywifdq =81 g9l @2V | OLTP database @I durable 8T @12V 312 commited
transcation & database ®I R tesultant state § 37 =12T | OLTP database &1 I 2T user Bl HH o=l
T APl § oifdbd OLTP database'®! successfully run &= & folU I 99 3Maead OLTP database @1 front
end W use f&HAT SITA1E, SIGH!T ao1® ¥ AfE number of transcation §gd & I database &I SH®T properly
tackle = & Y ASYGSIR 3rurfcies 8141 =1f2¢ | Ife &4 fAT Online book store @1 OLTP &1 Hag ¥ dall
2 & dl OLTP database &7 15 seconds # updation?ﬁ E{UT DHIAT 3T BII IRY |

T % OLTP database # row level locking &% important 8l & =9 BT ¥ record & &
transcation'® folU d9 I lock § YT ST 8 9 b fdb IHHT current transcation complete T 8T U |
OLTP# cencurrent programming Sl problems 39 @1 BHTHI 3MMHT I8 & | S1§ BIg user Ydb AT fHad
record @I process B B BILMY HA & ol YD user §RT Sfeal-2 record BT process B B HIRL &
ST 2 AT g8 users & ol waiting time 31e® 7 ST | OLTP ¥ related AT FHRAT3N P FHTEH
oracle 10g @ documention H STl TS T3 ¢ |

OLTP @ Exapmle-

1) Online Banking- 51§ bank ¥ money withdraw @3 & @ S 9 8ART account update 81 ST & 3iR

next transaction & foru update value available B ST 2 Money withdraw 3T T ATM ¥ &1 ST AT bank
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¥, 98 transaction OLTP & &I process BT B | 391 bR Wi 81 Bl amount 89R accountd check AT cash
J S 81 & df amount ST RT3 ST @y reflect BT & |

2) POS (Post of sale)- POS f&¥1 1 mail, market 3T city &I refer &Rl & Sigl [l 9% HI sale Bl © | 9]
UHh 3 AP |1 & Fhal 2 | POS D gRT fasdt +ft &701 § @ 7€ sale @1 Online update f&aT SIram € | POS &
foTT Customized software Td hardware &7 YIRT fHaT ST 8 1 POS & gIRT sale return 1 &1 ST TdhdlT B |
POS & 34 &1 H inventory management, CRM, financial @ warehousing ¥l perform &Id & | POS # 4
Units independent @RI% | &1 &xcll 8 31 d error prone ¥l & 2 |

3) On Line Reservattion- Railway IT Airlines § reservation OLTP 3 Id & | 39 UHR IfT HIg.&fad
Railway & feTU reservation @1 &1 ® AT 98 W&V I8 S AHdT & fdb T particular category'® forg
seates available € | OLTP ¥ reservation 89 & ®RUT fdhddl ¥l @fdd @1 Railway station i ‘Airport S &1
STeNd T8l © 3R 98 reservation TR 90 ¥ internet & §RT H_T Wdhdl & | AT ?bﬁ's; & ‘'reservation cancel
HRIAT & ol 98 W OLTP & gRT perform 8 SITdT & | $9)1 Sfl W< S Bl £,@8 @9 ¥ d Y reserve
ERSISUR
Recovery Concet: -
Transcation failure & recovery &7 31ef AT J& 8l 28— database &1 fh & 9
AHATT & FHI W S Ugel &I I FAIIdH G MARAT (Congsistent state) H T <A1 | VAT A & forg
systemﬁ 39 gRTdHl & IR ¥ information Y& flT%Q S faf¥Fatranscations & gNI data items WX I
fu U 9| 39 informations &I AATIGAT system log H I@TSiial 2 | Recovery @1 Jafeld I & 89
71 UeR dEaY H FIad Y Fad o
1. 3fq {1 geeaer s Awarar (Catastrophic faflure), Si— disk crash @ @Rl database & U&h dg
AT BT &I qgiﬁ 2 @I recovery method # database@! fh=il Ydhlel DI gfd (Past copy) @1 9@ backup
archival storage SI9— maganatic tap 9 restoré @y o ST 8 iR 39 IR A committed Y gy
transcations @! actions @I Backup log &T help™ i ¥ RIDEERIENIGH =
2.3fq database 1 ®ig wifcied 1 W8l Ugdl &, k=] B database inconsistent (f[IHTd) 81 A1 2
UM $© actions B Undo ®¥& ek chdnges ®1 reversing &1 8l & [5T9® RO [THTA IUT 88 |
Database &1 il AT 3Tael i, Wl SIHCENTR U @1 ragadhdl el 8iil, dfed recovery & HHI Hadl
system log # Y@ ¢ Online entries & & A=Al <l STl & |
Jgifd,. 29 ¥ &F g‘oTCdNI(EcI H Al (Non-catastrophic failures) ¥ recovery @< @l
q= THAIDT DI T A2 H T 8— IAT guR (Deffered update) 3R dehrd guR (Immediate
update) | IR FIR Tl H database BT disk TR 4Ifcis ¥ F qd qb 8] FERT S Febell 54 Tb (b
Pl transcation AP commit point T &l Ugd SI1AT | Commit point T Ugd- & TG &I transcation gRI
fhT T YYRI Pldatabase W record AT AN fHAT SIAT & | Commit point TR Uga ¥ Ugel 41
transcationsapdates &I Ugal local buffers # a1 SI1AT 2 | Commit & ¥ updetes &1 U8l system log H
¥ TREfeRET SITAT & 3fR fR database ¥ record fdT ST & | AT BIS transcation Y9 commit point T
qga ¥ USSl B A% 8 Sl &, Al $9@ gRIT database W ®ig URacH Tl a1 A1 8IAT, $AfefT Undo AT
STeH B Pls AMIIIHAT T8] Il © | oifpd el commit fhU T transcations & effect o fh I B
(Redo) @ 3MATIHAT B AHd! &, Rifh A=1T & fh I9® F9Tal BT database R record 71 fhar a1 81| 34
PR WA IR dh+i1dl B NO-UNDFO/REDO algorithm & A\ | 41 SIHT ST 2 |
dchlel GoIR dbeilehl # database 1 {3l transcation @1 BB actions §RT 34
transcations @ Commit point TR Uga H Ul & GERT ST AHT © | BleTild § actions BT database TR N
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B ¥ Ugl AT disk log IR 9Ydd record f&dm ST & | RS9 recovery &1 W4 & oIl © | S
Ig transcation database R B JUR BT & 91 g MU commit point W Yo ¥ Ugel &1 3AH 8l
ST 2 AT database TR S U $9& Y9I &I FATG AT Undo fdam ST =M@Y 372ic Transcation &1 Rollback
T ST A1BY | 39 UHR deblel YUR & AT AWl 9 Undo 3R Redo &H- &1 3aedandl gl © | 59
BRI ThTed GER ddiIdbl dI UNDO/REDO algorithm & A\ | ¥ SIHT ST 7 | DI AFAl § &H 01
dH-IPT BT TERT od © |

39 Algorithm & U% AT #, W&l fB¥! transcation & commit point T tlguﬂaf il
Ugel B 9 GERI BT database # record FR ol STAT 2, @dal UNDO SR+ &l MaRIDhdl Bl ©, SHlerd
$9®I UNDO/NON-REDO algorithm & T & ST ST & |

UNIT-5

Transaction Model: -

Ud transcation U group of task 1 define B Thdl, 2. 0dls Th single task
minimum processing unit 8l & ST further divide f&aT ST W&dT © | Database System H W U data TR
processing &= @ Ty 3199 WM arel faf=T d&+1% transcation model ®gTd & |

Database system H transcation systemdT T 3MMae0d & forafipdata dh relibility and error free
transcation @T WINT 1Y | Transcation Model # ACID properties @i follow f&aT ST | |
41 database & 3fax VI facility M1 =1fey 7999 Ud &I HY H data @1 processing Y& IR H & &
STTU | ST 89 Bank &1 U IQTER0T ofd © fSTAH transcation®ldiye 3111 3R transcation 81T dI 98 P\
BT IIAT 98 YO T &l 81T |

Atomicity: - 39 property states ¥ &bl U ganSaction BT 3%¥% & b 98 atomic unit P! TRE treat
HY | AT AT AT AT operations BT execut HIIUWIIAT BIg W 7Tei | Database & 3iaX transaction & partially
completed B @1 T8 &l & (M 3T A&l 81 | Transaction States &1 defined HRAT AaISH &Il © AT
I before the execution of the transaction™T dT after the execution/ abortion/ failure of the transaction.

Consistency: - Jg property Jg. fRT & © f& transcation HI execution P\ B @ 9IQ system valid
state § 8 | 3R transcation RF.ah dl IHH §RT fhU U T changing system # proper arranging order #
record & | 3R transcation'®\¥¥d H ®I3 error 3Tl & AT fhl aoig | 9% task T 71 8 TGl © I S9D
AreH W U ST 2 transcation T A8 ¥ roll back 8 Y |

Durability:- Eachjrasaction § durability (fCr&us) 81 =MeT fb Swes #regs 4 by 10 9l aRed=

changing cempleet and permanent % |

Isolation: - 5% ¥ transcation 379+ 3T H YT IRE 3TT-37elT ¥U H execute BT © | 3R system WR
Udh B GHI H T IT 1 | 3Mfdh transcation Il Ve & 3R I TP & BRI HR Y & o A I transcation 59
JHR A execute & O S ol & I8 rdwer & systemff Run & 38T & 312113 4l transcation @1 &
process U @Y ¥ 3T B A1 |

T ypes of transaction m’ocessiﬂg: -
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1) BatchProcessing: - 98 computer IR 3R processing BT UHh RIdGT & fOTIH a8 data ®I processing
YAl B, S99 U fixed time db collect fhar ST 2 T collected data @1 T unitd 9 H bach ATHR IHBH!
U&% gR H processing &1 &1 ST € |

Example: - Electricity bill, student result 9T bach processing z |

Tl C

O

L ™ M
__—k T T | output

Ts / T

T4 E

R

Transcation Collection Batch Processing

Batch Processing

2) Online Transcation Processing: - S99 computer based trasaction complete 81 & qRd IHDI
processing @1 ST & AT records T update ®R AT SITAT 8 | Bank aceount # 817 dTell trasaction # online
processing Bl & | 394 JRd update 8 ST 2 |

Trasaction processing activity § 10 fe10 process @1 UaRT ool Sirem = |

o Storage of data: Trasaction @ feT¢ data store &</

o Verification of data: S¥% I8 Sifa &1 Sl 8 fdgCollect fhar a1 data el iR qof & fo 21|
e Correction of data: Data & UT$ 19 dTell errob@i eorrect HRT |

e Processing of data; Data TR important calctilation X output &I YT BT |

o Generating the Report: T output @' T& proper format # report generate @< |

Use
User C
0]
M
P >
User U User
T
E
R
User
Online Processing

3) Advance Transaction Processing: - 3157 @ {HJ # tradation trasaction processes system &I gl H
advance and more flexible system SUS&l &, OI¥: -

Remote backup System:-
Remote backup system data @' 9gd &I high level &I IUeedr &I provide HRIAT &,

STef b fd I8 primary site # available data @ destroy 8 @& d1& ¥ transaction processing & process &<
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# help ®xal €| I8 Ud computer & data Bl Wcomputerﬁ AT & | IE system data & loss 8 &1 Rerfa
# ¥ data ®T recover HX& ¥ primary condition § & TF H help BT B |

High performance Transaction System: -
S system # HIWI high processing dTel hardware &I g Sif

transcation processing @I &% I BI%! 3feH I@d &, i g7 system H general system &I o=l H I8
RIET data B ¢ |

Real Time Transaction: -
9 UHR & system H database @I QX reliability 9977 3@ 8¢ 01 fixed time period
# transcation &1 GRT &R I &HAT Blcl © | I &I UPR & Bl & —

1. Hard Real Time: - 399 U&R & system ¥ 3R fixed time period § &1 Q=T 77 &1 AlFH, BRI BT HIg
value &1 1T 2 |

2. Soft Real Time: - SHH fixed time period & 91€ & QT & WR & 98 accept BRIl.& olfdhd IAD! value
HH B STl © |

Transaction processing monitor: -
Starting time NERRE processorgix 3d terminal BT process BRI

P AT G dTel multi threaded server @ ¥U # fa&RIa foar Tar o
A system 3 server ®! Ha Hagd IR clients@ “gge complex transaction processing system
develop B TAT SHDBT management B & oIy 3MITIF structlire provide BT © |

Transaction workflow:

98 multiple processing ahit @ T H Udh & GHT H 3Md HIAT B execution 3R
I9@ d1F H coordination establish #3- # HaE MMctki! © | Suppose U& simple transcation, bank employee Rs
500 A’s @ account ¥ B’s @ account ¥ transfersy®<dl © | I8 9gd AT AR small transaction processing &
UR 3R AfG data BT transcation BT B4el d5d AR low-level tasks involve B 7 |

A’s Account

Open_Account (A)

Old_Balance = A.balance
New_Balance = Old_Balanee 500
A.balance = New_Balance
Close_Account (A)

B’s Account

Open_Account (B)

0Old_Balance = B.balance

New_Balance = Old_Balance + 500

B:balance = New_Balance
Close_Account (B)

< Serializability: -
ST multiple transactions @1 operating system @ §RT f&¥l T multi programming

environment & 3ie¥ execute fhar SIrar 2 ar Jg possibilities gl © fb a8 fad Udh transcation & Tl
AT B A X transcation 9§ T instructions inter leaved BIdT % |
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Schedule: - f&¥ transaction @ execution &I sequenceing process @I schedule &gl ST & | Y& schedule #
9gd 9N transactions 81 H&d &, WY b $% instructions/tasksMa®R a4 B ¢ |

Serial Schedule: I8 UH JHR &I scheduling%\' S f transaction @7 Udh sequencing Wayﬁ TN BT 2 |
?Rﬁ T B transaction I U8l execute BIT & 3R Td dd second execute a8l BT %\r, 59 do b gger
complete ¥ 8 ST | SI¥ &1 Ygall transaction complete BT & T4 g3d GHT transaction start 8 STl |
Transaction key process order &/dT § | U& @ 9 Udh 39 UHR @I scheduling # transaction serial manner
H I g |

3 UBR Bl schedulingﬁ{fﬁ JTTT-3TelT multi environment transcation @ fo1q
e & offb 3R same environment transcation &7 schedulingﬁo‘éﬂ ST A1 I8 el Ufbl, del oy Sad
fore parallel scheduling &1 WART far SITaT 2 1 S99 AT @ equvilence 14T serializability 71|

Equivalence Schedules: - Equivalent schedule /<1 T&R & & 9&d &—

Result Equivalence: - < &1 same result @1 execution @ d1< schedule produce@~d & dr S9 result
equivalent H8T SIAT &, ST fb I AT T value & set A B value & saméudsult R F& AN result
AT 8| View equivalent # IfE transcation @ 3feX similer manner ¥ &9}, schedule U&% & TRE & action &I
perform & T I &I schedule I |
For example -

e I T, initial data S1 & 31eX read HRAT & T IT initial data S2& e 9T read BT |

e X T, S2 &1 value BT read BT & ST b | & gRT foRNT @S, 21 I8 S2 &1 value ®T 4T read HT S fh
& g fored 7 2|

e If T, final written operation data value S1# perform@<dl & @ IUE final written operation data value
S2 # 1 perform & |

Conflict Equivalence: - Iif¢ &1 f% propéfties®! perform &<d & dl confliting ¥ &7 schedule Y&T—
1) If& ST result separate transcation @1 belong & = |
2) IfE TMT result same data item ®igaccess B & |
BH A HH 31 A DI W Ud write operation?ﬁ perform &l =
Two schedules @ URT multiple fransactions &' iR 1T H conflicting operations perform & d 3¥H conflict
equivalent 81T 8 | Ife RIEe&IR R 39 condtion &1 follow HR—
M schedule U% &1 38 @ transcation & set H contain &Y |
Note- View equivalent,séhedules @ view serializable and conflict equivalent schedules @T conflict
serializable @&digy, | conflict serializable schedules § ¥gd view serializable g1d 2 |

States of Transactions: - A transaction in a database can be in one of the following states:

e e I
Partially -
Commiitted Lo mEarEMEResc ﬁ

Begin
K_, Active el
\__’ Failed Aborted J
k [ITrmage: Transaction States]] /

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




R S I T Computer College Karkelui Umaria (M.P.)  PGDCA, DCA, DCPA, CPCT ,MCIT Page 45
of 59

Active: 39 state e transaction, execute &I RIY BT & | I8 YD transcation process P initial state Bl
=

Partially Committed: 579 U@ transaction final operational @ oIy executes E/dT & @ S partially
committed state &8 ST & |

Failed: U® transaction failed state H&Tal 8 IfS fHAT W1 HRUT A database recovery system fails & SIIT,
Tl 9 39 failed transaction @1 3R 7 precede 7 fHaT 1 | |

Aborted: IfS ®I$ M checks fails 81 ST & 37X transaction U failed state & qgvﬂ?ﬂ g ar recovery manager
9 trasaction ®1 rolls back @RAT & 3R T write operations database & TR perform HRAMNE ORI
database again 39 original state # 31T WY, T8l WX &g T transaction T exection 31T Bl & W3R Y A
8IdT 8 | Transactions 3T rollback 58! AT & UIdT & o a8 S99 trasaction & kill #% &, ® | Database
recovery module, transcation @& aborts 8 U= &I operations @I select T 8—

Re-start the transaction

Kill the transaction

Committed: I TS transaction A4 operations @1 successfully executés ®xar & df a8 committed HEATA
2 TT database system ¥ permanently updated & STTdT 2 |

Concurrenc y COTLt’fOE

Multiprogramming environment % 3i&¥ &l 9= U& & I9d H multiple
transactions @I execute {31 ST 2, fFH T8 control BT dgd €l important BIdT 2 | 39 YPR &
transaction ®! concurrency transaction & - ¥ SHL&IGI & | $9H concurrency control protocols &T use
fpar SIraT 8 S f& concurrent transactions § 374 I atomicity, isolation, and serializability problem Ea)
control &RAT &, FSTHH multi-user Y& & THI H aceess X A | Concurrency control protocols &I & AT #
oo fovar ar & —

1) Lock-based protocols

2) Timestamp-based protocols
Lock-based Protocols: -
Locke based,protocol H U®h lock Uh mechanism 8l @ ST Database systems BT T8

9Tl ® f& TP particular datasdlyread /write operation &1 f&h trasaction ¥ apply &1 7, RS2 a1 aRidi &
forar ST Faar 28—

" Binary Locks: - 49 data item &1 &I states ¥ lock fhar Srar €, a1 @ I a1 @ locked 81T 41 @
unlocked.

7 Shared/exclusive Locks: - 39 U&R & lock # U data item &I ®Is G trasaction l reading & purpose
A TINT HIHG ¢ |

Exclusivellock: S9% U transaction ¥ {7 Us data item H exclusive lock &1 read/write <l Pl STANT B

HT & AT DI ¥NT data item/trasaction same data item TR &I 6 Hehcl] 2| ST &R | TS A9
Ugal S9 {0 particular transcation & foTg lock fam Sirar € dfs <19 d@ ag lock® d9 d&b R® UH &
process Udh 7 H STANT B D |

There are four types of lock protocols available:
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SimplisticLock Protocol: - Simplistic lock - based protocol %@ write operation performed 89 & Ugal
transcation @1 lock allow ®RTdT & T2 918 H data item H write operation QT & @ 91 transcation unlock

SIS

Pre-claimingLock Protocol: -
Pre-claiming protocols operations ®I evaluate &l & T data items P T list

create AT § Wit lock @ oIy RO 3Maeads 21T & | Execution @ Ugdl transaction system ¥ request &Il
2 & ¥ operation @ S9 particular transcation @ o1y lock far g | afd T locks @ permission
granted 8 ST § G transaction executes HRIAT & 3iX operations & GT &1 81 use &1 dTel T4l locks &I
releases ®X &1 AT © dfds AR trasaction SH IUIRT IR Fd | IfS locks BT granted & (HALIRT AT
transaction rolls back & ST 3R waits BT dd TP, ofd db 34 locks granted 5T X fagr Sy |

Lock acguisition
Phase

.

T begin T end

[Image: Pre-claiming]

Two-Phase Locking -2PL: -
IE locking protocol & & U& transcation & execution phase &7 three parts #

faTfSTa HRaT | First part § 19 transaction starts executing, 79 IJg permission @ T locks @7 requiest
BT 8 | Second part # ST&f transaction acquires (T4l locks @ STATT & oIy SIfOHR Ured HRaT 8) T third
phase starts 81T & $9 phase # transaction fhinewdocks @ foTv demand &l &R AHT B | J&f W DHda
acquired locks @I releases f&aT 1T 2 |

Lock acquisition releasing
phase phase
T begin T end LL

[Image: Two Phase Locking]

Two-phase locking # two phases 8l 8 | First phase growing &&aTdl & STal ! locks acquired transcation
& ERT YD &8I0, 2 31X second phase shrinking &1 & W&l 941 used 81 2 locks @I transaction ¥ released
Hx P Ty TN fhar SIrar 8 ST & exclusive (write) lock BT & iR shared (read) lock @& © |

Strict Two-Phase Locking: -
SH®T Ugall phase 2PL @1 a8 BIT © Sl fh 4T locks @ acquiring B3 & 91

transaction fR continues normally execute &RaT & TR 2PL ¥ 21T 37T Strict-2PL STANT &R1 & SIh 918
¥ release &l HRAT © | Strict-2PL 94T locks @1 holds RAT & 19 d& & commit point 3R T locks at a
time Ud AT releases 7 &R T |
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Lock acqquisition release at
phase \ commit
. Tirme
T begin T end
[Image: Strict Two Phase Locking]

Timestamp-based Protocols:

I A ATGT SYIRT M dTell concurrency protocol 8 Sl f& timestamptbased
protocol HEATAT & | $H protocol BT TANT system time or logical counter ¥ count &= # timestamp @1 &
forar Simar 2|

Lock-based protocols T SUANT U & HHA § B dTcl execution § conflictinggpait's & order 3R
transactions @I manage &1 & foIy fdar AT g, ST8f timestamp-based protocels'transaction @ create
81 9gd Sieal working @R start 81 SiTdl ¢ |

Every transaction T Teh times tamp o & associated BT 31X 38 order ¥ <1l Toh determined foham Siar g fonadt
transaction o total execution time & ST f&h Prioty based IR @13y TR SITAT & TSTH@ e time o9TdT g 33 ST 9&el entering
T & 98 A Ugel execute graT|

Timestamp Ordering Protocol:
Timestamp-ordering protocol A T¥ad HRTame serializability @Y ST T transactions & process

A 37T aTell conflicting read and write operations T ST f& g regponsibility 8Ycl & foh timebased order & 3aR
transaction 3l execute T |
") The timestamp of transaction Ti &T denoted fFaT STXENE TS (Ti).

[ Read timestamp® data-item X § f5I& R-timestamp(X) & ERT denoted &1 ST 3T 2 |
) Write timestamp® data-item X § fS/& W-timestamp(X) & §TR1 denoted fRaT ST T@TE |

Timestamp ordering protocol works as follows:

1 IfE TP transaction Ti TH read(X) operation P issues HAT 2 |
If TS (Ti) < W-timestamp(X)

[Operation rejected.
If TS (Ti) >= W-timestamp(X)

[Operation exeguted.
All data-itemmtimestamps updated.

" Ife W tyansaction Ti issues HRAT & Ud write(X) operation:
If TS (Ti) < R-timestamp(X)

"1Operation rejected.
If TS (Ti) < W-timestamp(X)

"1Operation rejected and Ti rolled back.
Otherwise, operation executed.
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Thomas' Write Rule: - 7€ rule states If& TS(Ti) <W-itemstamp((X) & T operation &I reject fdhar S FHar
g 3R Tirolled back 81 ST € |

Timestamp ordering rules ¥ g0 7TV view serializable & schedule & modified f&aT <
AHAT © | Ti rolled back & 3TeITaT 'write' operation itself ignored gY STl &.

Que: - What is Memory Hierarchy Explain.
Ans: - MemoryHierarchy: -
Storage devices; o register cash memory, Main memory, Disk ‘device,
Magnatic tap, Optical disk etc 4T @& §RT & S-&! speed and storage capacity & base WX Qj’\‘l"T%‘d EEIRER
H Y9 Ahd 2| I8 B9 89 9 O @ gRT 99 d9ad g
Memory &1 IWRIE YT]HH memory Hierarchy HEAT © | SIRIGd Hieragchy # S2Iig T8 1eT-

2 memory &I use TT system H IT! HBT AT 3T T-2 Bl & | SIH—

/
//
/
f CPL {
/ Registe ‘
ache Memory
=
— -
S
N
= Main Memroy
S
= o
s/
Optical Memory
Disk Storzge
> |
, {
Magnetic Tape l

Memory Hierarchy

Cash Memery: - Gash Memory C.P.U. 9T main memory @ §19 medium &1 &1 &Rl 2 | I8 HIH AR
AIfdh AT <ilsl TRT DI memory BNl & ST 3T Tt T8I processing W AT 3Mded data block main
memory WeldR il A C.P.U. B I HRARI © | SHHI ATHR d8d BIeT Bl o |

C.P.U. Register: - Register memory &1 {a¥ 3NdR® T & Sl ALU §RT A9 access d1 ST Hdhdil & |

Main Memory: - I8 Ud IR FUE HARI 8l © fORIH 9 program and user data &d & 5 o= g4 3¢l
B R B & | $H 8F RAM (Randam Access Memory) @ A1 ¥ STFd 8 | I8 Megabyte @& 3R #H 3 &
Afh= ada= § RAM gigabyte & 3MHR H W IUTe |
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Optical Memory: - Optical memory @ 3id3id C.D., D.V.D. 3Mf& storage media 3 & | SHBT SUART IS
AT H data R $9 A store )7 & {1y fdam ST 1 A offline storage medium g; 31ITq 394 &A 98 data
TR save B gY TRl ol Whd T WR 89 ¥4I B IR I8 © | S99 dad d program and data store fhy
ST & 572 88 Ud 9R store R B 918 9A™ ¥ PHae] dR-9R read AT 2 |

Disk Storage: - 5% g9 Harddisk & 9 ¥ S © fST9a@ storage capacity 980 e 8kl &, IA H
personal computers # ATHI: 80 gigabyte AT 160 gigabyte hard disk &7 use fdam <1 %81 8 1 & U@ qgd
faermer storage capacity 8 | I8 Ud online storage medium 2 GTQITFT 1 computer TR ST {1 R Fdpe I8
q¥< Hard disk & store BIdT 2 | ﬁﬁ stored data randam ¥9 & access a1 T FhdT 2; Slgﬁﬁ g9 e fhel
AT file a1 fH=dT 1 data item ®T read B AHd % |

Magnatic Tap: -

U A FKIT storage medium & | IHGT STANT VARTRIG Wa1d &1 data @ & fory
far ST 8 ST U 9R store #R9 @ 916 dR-9R read HR P IMAIHAT T 8 | J&yld sequential storage
medium g SV I8 31 T § T8l B |

SR Memory Hierarchy &1 &0 S computeriﬁ GIES processing capacity dim FARI faema storage
JAMIIRAT & 419 ATetHel RATMUT BT 2 RTHH memory &1 ANTA (cost) HeH Fedqul Ul 7 |
$99 memory Hierarchy &1 84 accessing system @ base TR qiigpdvdrad 1 < Had @, Sil
TR 8IRT—
e Random Access Memory (RAM)

e Daynamic Access Storage Memory (DASD)
e Sequential Access Memory (SAM)

Computer &I ReadfWrite Memory RAM, Random Access Memory &1
sroft % AT g | Computer @1 Online UM storage devicey hard disk, direct access storage device & 3fad
3T ®, STEfd magnetic tap , sequential access memory @ 3fa¥d Ml & |

Memory Hierarchy @& afi&RoT &1 b 3R H%RF{UT 3R memory &I
access time Y 8| SR fF # fewmw 7w memory Hierarchy classification & W% dR<d H access time 3o
Heayol e 7 | Siel daad i & HARAT 999 SR @1 AT 8, Sdfd =gAaq T & FAR I J699 A1
T STl & |

Forword and Backword Recovery: -
Recovery system I8 gR¥ad el & fdb fHAT W1 condition # recover

g & 91 UTd data f9%a9-1g 81| System BIR &1 RIfd § I8 9ga &1 7R eI 21ar &, Rifdh 54 system
W B Wel 81 gDl 8l a9 g8 data WR I ¥ U control W <l & |

System IR AT Database error & data @ recovery data &1 Ul faeasa-g # a1 3FTed!
faeasa=ITa 31T H ATHR DI S Ahail = | Data &1 Ul fAeaa=g 3m@xem § M1 backword recovery
BT, B, STAH IWTeA fATTAIT 1a=eAT YT H_AT forword recovery HEATA 2 |

Backword Recovery (UNDO): - 3% HedR & 9Hd Il X2 transcation & gRT f&hT Mg
Sffereaa=ia AT e 3y uRaci bl FRe (UNDO) &R f&am I 2, d1fds database 9199 error 3 & Jd
BT AT H AT T |
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Forword Recovery (REDO): - S8+ transcation §RT error 3fF & S Ugel db [ by S &

gRRacl @I database ®1 fUBET copy IR Y: apply a1 ST | |

9 system # BT fI9I9 error &7 4aT @efdl € df recovery system @1 aaAM R &1 ASId AcuidnA
P & TAT system H AATIHATTAR FHARIG BRI |

System # UNDO and REDO operation U&% & R by S =1fey, @ife IR-9R fdg 79 UNDO and REDO
3R fde iffdea Reft oo~ &~ |aad € |
What is data overload? Describe problems related with it.
Ul organizations ST&l central database 98I I@T SITAT AT data sharing @7 facilities & use &1 [HIL ST
A file based system UR &1 depend BT & | 39 Fa=ell H AT faWIT 319+1-2 smaegdar &1, datamai
JRTTER @d € s SR U U6 8 TSR T 9 31 Il 1R &) Oiill 8 | 9 &) eompany #
D customers &1 fdaR0T sales department H ¥ I TAT account department H 4T | S@ycondition # <9
Ugel ¥ E1 organization & HHK SHHINAT ¥ related data &1 ATAT 980 AP 8 RGN, &1 data & THel
Al va A e WMl W T 1Y AT G data B ol AT 980 MAE B ot 8, I system TR data &
areT 81 ST 2 | a8 Rfd data &1 1f@ar A1 overload FEAKR &, ORI MG FI8ING TARIY I~ &
S 2 | R W U eRaTg TR g

Data Inconsistencies (STST 3rETfe)
Udh & data U ¥ Af¥h WIMN IR Y S W data BT update PRANIHP g IR HY W@l TR Al
dataupdate #X AT ST 2 T Telcl | 39 B WM W dipdate 31 I8 ST &, ¥Fad BRUT U 8
data T 37TT-2 WM W 3feT-2 A fAed & T data @1 HIfer G 8 I © |
Data Reliability of Data (ste1 &1 fall aa-aar & 3¢

AT @ HROT data &1 faeasI-iIar §AT<T &1 el 2 |
Accessibility Problem (STeT 9Tfitd &1 |¥=1)

WRURe file system H data $I YH: UIET b Bfo B &, Hifds $AH file BT access B
& foTT Y 31T 9 code for@=T gsdr 2|

Slow Access Speed (f#Y Ta< rf)
Data 7SI B MRNTTd%Ud data BT search and access BT H T 3N 91T 2 |

Integrity Problem (3fefiife ¥ &+ wan)

Central database # ™I ¥ T& & WM W TS H¥Ig< NN data input § 8
Tl errors ®I control fEIRGT AhdT B, oifhd &4 Udh &1 data U I 37T W R IGT SV al data &!
UHSIAETY GRS hicT R 2, I integrity @1 problem 31Tl % |

Security Problem (JX&T &1 HHEIT)

File based system # 3IfeIad fdqi §RT data T access fhT ST & g4 & forg
I EwT eI Bl ©, Safdh database based system data @1 GReT & oy ggT FAwd SUAS BT |

SURIFT TARIR W 999 & foIU centrl database SJdRAT (0TS Sl & T8 MIeTH data &I Th &l

copy centrl form # @I ST & | RTH & 91T user 31U MIIHAT BT data share X FAdHd & | A system
TR data @ QIEXId BT 9T a1 I8al a7 data &1 fagga=igar t sifdrw gkt 8 | I=f centrl database &1 3MdH
user share @3 & ofé1 DBMS password §RT user arithmetic and access &R 3ded & ARTH H HIHT
HOR Y&Vl AN <l & 519 PR central database # data 3fR 31 RIE & ¢ |

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



R S I T Computer College Karkelui Umaria (M.P.)  PGDCA, DCA, DCPA, CPCT ,MCIT Page 51
of 59

Shadow Paging: -
3R transcation HAMER perform & @ shadow paging technique useful € | I data

recovery @I U techniques § & Td 2| 39 dPH+Id ¥ transcation & HHI IT page table I ST &—

a) Current page table

b) Shadow page table

Shadow page table §# & &+ information store @ Sl & RTFa! TG | 3MaTIHT
S W database @I transcation ¥ Jd HI LRI UKl I ST HHAl 7, AATq HA BROT I transcation YRIAT
g Ul T g file BT YR data ST A7 31 ST BT H UTQ IR G | Gl &l § dg al fdal | dita filew®
transcation IR¥™ &R ¥ Jd IHD Udl B UHh copy IR IG ol SR § dlfds 3R transcation fowr
FHROAY 91 H B MY 3R IFd gRT by 77 gRId -3k} & T Sl @ copy ¥ 7ot data g+ Tl fdva
ST % | 39 UHR @I T8 data files & IS &I copy shadow page FETI & | U ORE § B33 "data &
BT Ui A1 &8 AHd & | Transcation & SR data items ®I access BT & ol ®ad «futrent page table &7
IUANT {31 ST 2 | Shadow page table @1 Rim aafed Rerferi @ forg grigra @ & © |
9 A&+l H transcation /T &M & d1& I AT BY a7 & oIy F=1quiddy ourg Sl a—

1) aRac gu & U7 hard disk & %51 g 91T 2 |

2) Current page table @I hard disk # store &x a7 ITaT 7 |

3) Current page table ®T new shadow page table a9 f&&T SITdT 2, Gl Uidbar FTgaR 2l &—

e Shadow page table ®T pointer &% A% location TR ReR I Sk © |

e Current page table @I new shadow page table 9™ @& {14, shadow page table TR pointer, new current
page table T set @R &3 SITaT 8, 19T A9 page shadow table & %9 H set & SITdT % |

7
N\

W\W

2
DN
%

3 )

Current Page Shadow Page
Table : Table

AN

Page on disk |

Advantages of shadow paging: -
e 3HH long record foreq & A AfRad &R T8l w1 uar |

e Data @l recovery 9gd 3 &Il © |

Disadvantages of Shadow paging: -

e X page table BT copy & H memory HIH! 3ff&d D Bl 2 |
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e Datadisk# 3@ UMl W gicT AT |

e UX®P transcation d d1& 987 AR YR data Bl delete HRAT TS © |

e Transcation @ 971G UR4fid UST AT current page table @I hard disk # store @I, new page ! g
shadow page 91T Y-: pointers set ®xT anfe aa faRad 1 ¢ O € IR YJd transcations &
qIE I8 [ B BIAT U g1 aI%l 8l il 2 |

Que: -Operational data & 34 T I B2
Ans: - &0 W T & TG SUART e e Tdhid &R G H STeT @ ¥ H system # inpuf fepar Ssimar
2, operational data ®gaTar g | 9 W faf=T processing work & RIT processing @ output ®od H
useful information YTl &Rl & | AR Teal H BH B8 Ahd © (b 98 AAW Row Data ST WRIRAT §RT H&
9 §B operation f&AT T 2 operational data HEET 2 |

URd A & oY IHST MaIHAT & JJAR FHKI operational data B U8 HEl GAT IH b
AT 95 HedqUl B § difd fd9T ST & HAT Bl information U &l 81 Wil @R information &
o7 fodt Y a8 B decision T&1 foTU ST Fohd 3R TRRAT 11T 2] g6 Fball | fparelt Ivem & forv data
Q?l?%lﬁ ‘DXHAT QEf I computerﬁ input ®XAT Ub dsT AR Eﬁ?ﬂ %\' 799 data ®..sources &T Tl ST,
sources ¥ data W< &1, data @1 sorting BT, 9 BH H STHMI, data Bl {eIdl DI Tga HRAT AR A
computer § &l ¥U ¥ input BT 3R 9T & ITAN & foy GRiAg AT onfs a1 wrd o1d 2 | Data
input 89 & 91€ 39 W I operation HX IUIR information WK @11 AT 31f&d Feaqol BRI 7 |

TR & folu JMavded o operational data @1 ggaTd(e8qdR database management?ﬂﬁf & foruw

3Ma¥gd © | Operational data @ Jg UEATE problem defination & 31l 2 | fa=dl 1 e # database
management system @1 Ugell UTIfA&dT operational datad HRs & Hfad BIdT T |
IaTeRv— BT 1 e § HHaATRAT | related infopmation &1 & operational data @ IQTERY 9T H o
AP T |

I -
Operational Data faazor
1,2,3,4,5 Serial number
Abhi, Prakash, Akash, Employee Name
Rupesh, Rohit
1001, 1002, 1003,,1004, 1005 Employee ID number

Que: - Write a note on'log based recovery.

Ans: - Log-Based Recovery: -
9 ddild & AR storage media H o log I@T ST & | I8 log, log records

®T group BIILE, Wil database TR &1 WM dTell Y& update activities BT record I@dT 8 | 59 41 &I

transcation,start 8171 & oI 98 Ugdl log record # T+ 31 E’ HRIAT & | 79 < 31(3 Ud transcation Ti start
&1 3T 8, 98 MJaR U8l log record # o0+ RIS HRIQT |

< TiStart > Log Record

Transcation Ti write (X) function perform &= ¥ Ugel log
record § $F®HI STHGRI <Ti, X1, Vi, V2> fole, 5181 Vi X &7 write () function el W U8l &1 A9 §
V98 A © S 319 XH forar S 7 |
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e Logrecord 391 information & ERSRCER Pl foRgdR g o7 f&h Ti transcation ¥ data items X IR write
() function perform f&aT TAT write () function TATY S A Ygel X BT A Vq and write () function §RT
3 X BT AF V, B fear T 2

e 9 Ti3UT last statement FAT B oI dd log record <Ti commit> foram SImoeT |
JMMIIHAT US4 WR 39 log record & HEIAT ¥ data items & AMI B recovery I ST Hdbll
2| Log record & I8 data recovery /1 &I TRIdbi | @1 ST Fdhell B—
a) Differed database modification
b) Immediate database Modification.

° Buﬁfer Management: -

Database # URIAT & I I records I TAT log record & @ buffer
adfed € & d $9 buffer # store values § g5 UM W URads 8Id & | I buffef management
operating system @ gRT {31 ST § offdhd e dR buffer management & &1 & §1'DBMS 319+ e
f¥TaT § A1 data @ fazaa=iadr @1 I8 93 YHARad #R Tb | 399 relatedUgE@ b e folad &—

1. Log Record Buffering: - Log record buffer main memeory # store fhU Gfict € G217 S I memory
# A1 9IS WAl & | 519 buffer # log record @ block TR g R Y &1 Ui, Log force operation perform gail
8| Log force operation transcation @ QT 81 W perform 8T g Sidtradscation & F1I @ART records &I
R HARNT # store AT ¢ |

Log record buffering & dews # f=1 fg#l &1 uTer 3Mavud g=

e Pz ¥l transaction T YUT AT ST & 519 IABT log récord <Ti commit> RIRT memory H store &
T T |
e Logrecord T memory ¥ S &H H store@ld. & o9 &9 ¥ d create 8T @ |
e S main memory ¥ data @ P block@database H store 8 09 Ig 3MMALIH © b IAN related F9KT log
records ¥ T memory # 1Y |
2. Database Buffering: - Database maifbmemory # 39 data block @ buffer I I%ar g | Database
buffering management @ 37 d mainymemory H data block @ foTg buffer smafed o=, Hrd =T BF W
I database H store BT AAL@RI DB SR1F database W buffer # data T 31fe &R 3d € | 39 o9
database @I M€ buffer G¥I &8 “X &I, <ifd+ database ¥ IR data & &1 Taeddbdl 81 T WU BT
& 1 buffer managemefitid» <Iid MTdT & | Database buffering % A= Y= Twefl a1di &7 fa9y e
RG] LIS BT [N ST R & [S$¥h H store 8 & 91 IWH PIs updation BRI &I B =M12T |
Data buffer &1 aRerd yewee 1 adiel & gfad f&ar S 2
e Data items ®Tbuffer block # load H3= | U transcation related buffer blocks TR exclusive block UTa
BT 8 dlfeh S buffer blocks BT 9 IHY His 3T transcation access AT B b |
o HTIGRIEM & a1g 2 buffer block W log gad g 9T 7 |
® Block @I i 9 9 disk # store &= ¥ gl system I8 JHR@d HaT & o blocks # @I updation &1
T et Y&l B |

Transcation @ SRRTF database buffers main memory § ¥l I% ST ¥&d & 3IR virtual memory H
1| $2 main memory # & # A TS Jrgfaen Ig 2 f& main memory database and application
program @ €19 divide 8Icil & | 31d: main memory # database &I Y& Hfid AT # &1 buffer block it Fand
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2 Sl S99 oIy qai 98 81 | 3fa: 39 g e ¥ 999 & oI database buffer virtual memory § & & SITd
g

RAID: - RAID 3% I T2 ¥l hard disks T g 81T 2 W8l data §9 3 disks & 419 dIel S € |
RAID &7 31f Redundant Array of Independent Disks EIdT € | 9 IRl & = faQigamd il g—

e Operating system 41 disk & |8 &I U logical drive & 39 # <@ ¢ |
e Data 37 physical disks @ €19 eI BIdT B |

e Data®l T 3 3P copy g 31eliT-2 disks § ¥&l Sl |

o ¥ disk® Bt 89 W I data ®I 3T disk H I TS copy ¥ data recover &R T SHamY

U®H array & ©9 # 7@ T8 U disk system BT [Iwaa=adT USTH Bl & @2 data &I
31 RIET It | S II9AT B A I oM T8 © b (Bl disk & ot 29 W 4@ o #
wHEC el M AR system Feldl I&aT & | RAID & 3 3 dTell YW RNy _faiferRad g—

Stripping: - Data &7 U&% & 31f0d S & €19 gict &I UfdaAT stripping HEAT4E |

Mirroring: - Data &1 U&% ¥ 310® fS¥hI H copy ®AT Mirroring H&edT & | Mirroring &1 31ef fanell +1 a¥g
®I same to same copy SAX SIS &9 AT & | AT I8 mirroring ¥ dTed¥,U& disk & data B copy TR
disk # 99 4 2|

RAID Gfaem & 1 37efi1-2 level SUST&T & | 181 f41-2 level SHIRAID H &4 7eTT-2 A8 &1 Gfaemd fiyerch
2| S99 76 level Iucte & RH e arell giaemg Fr=mgar’ s

RAID - Level 0: - RAID &T I %R Non-Redundant BT g1l S WX W data &1 feT—3TelT disk #
copy el Bl | $9 WR @ RAID § STCT ®ad T T—3TaiyfS¥a! # §er B1a1 81 39 WX @& RAID BT &R
Uqei 9gd 3e8] BT &, difh g8H Sl &I aIedid §el sidT offdbd s9H fhdl disk® Bt 89 R data s
T B ®T GaxT Y&l & |

Nen = 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: - 3% T2V ¢ T W I8 Wt g fb Mirrored level g; (’ﬁgﬁﬁ Level-1 % E'qu'ﬂf data @l <1 T
31 ¥ A& disk # copy B 21 39 WR H 0¥l 56 & wal 89 R 1 ST &1 JHAM &1 gidl, Fifdh SIel
& TH Y 318 copy SUTR BRI © | $9 WR W data reading process 98d ol 8l © offdl data writing
process &l Bl 2 | Data @ IERI & HRUT I8 WX 3T AT BIeT 2 |

RAID - Level 2: - 399 WR W data @ 3831d & ARI—ATY error §IR & ol Hamming Code &7 usé il fat
SITAT 2 | S99 %! § error ¥ 997d & HRUT FR&TT 1f® B 2| IR vu A R sl # sfidRe ®u &
error ®I I@ I FrAET &I BT T8 I§ WR 980 SYANT 7 |

RAID - Level 3: - S %R W SICl 3F& fS¥hi # dcT 81T © TAT $9H Parity bit &7 use_ f&H 4l ST & | I8
Parity U@ & f$¥@& # store Y&l €| 39 WX WX Data Bits @ U # 8IaT & 31iq Datasbits,® Set (byte) & U
EACIRSI

RAID - Level 4: - 359 WX H Data blocks # §cT 2T 2| 39 WX # W1 Parity ST f&ar SI7ar g | g699 9
Parity U@ & disk # store I& ® |

RAID - Level 5: - 78 %R fl WR-4 ® A B g, 3R adl Ig g fb $99 Parity ema Sl @& §ig 9
IE B | Parity 3TeNT—3elT f$x@! # §€1 89 & HRY 39 WX(H wurite operation TSl ¥ BIdT &, oifd read
operation eIAd ¥4 W AT BIAT © Hifh Data read R WHI 39 Parity bits BT BIed 8¢ data read ST
el & |

RAID - Level 6: - I8 Dual-Redundency level & 3R/ $88 UAd ST & Jd Copy & AfTRIT &HH F HH &I
copy 3R &) Il B | 39 WR W data @1 favga-ngar e 31fde 81 & wiifdh Th 3 31t IR ser &l
copy ®Rd FHY YD copy DI Uh-GER A eI, elcil & [T BRI error &I ARG el &l | I§ &R
f$%h weaR ¥ W 1f¥e Frfdra Rerfd 3 gAT © wifds STer &1 &1 4§ 31f¥F copy SUA EH ¢ |

Database Adminsistrator: - [HHl A1 981 A H 5961 BRI dfad 8, Database adminsisrator U
9gd HgdqUl qT PRSI dTell Fe @IdT 2 | Database adminsisrator Ud Database manager # G& &fdd gid
g @1 @1 database desigfi' @<,y SH®T management &A1, database &1 IRETT dXAl, data base &
users @ access JAMHR_FRIHRG BT, IT AN HRAT qAT Aifevd AfdTAT §RT database BT JHAM Uga &
YT ¥ database BT REMMBRAT BT & | $9 YHR 89 &8 Webd & (o Database adminsisrator &1 YHHT I
Dfed eafdd @ 3idl, 2 S database ®I IX a8 3T &H=am 2|

Igd g1 AT BRI AN & Silae ¥ Sl AM3Il 91 Indian Railway H
T8 TR BRI, T MIISAT T1 AR & JRET0T & data TR b © AR IS99 A1 S8l data @1 WIET g
Share fhgT ST €, 89 |HST Wahd © fd Database adminsisrator &1 &R fdhaT #Aecdqul iR SIRGA qAT TG
A W Bl © | §9 dvg @) Gl § Database adminsisrator &1 9T A+l a=agqul gl & {6 9 FH3-ds
T S A A T8l UK | 39 ARE B! ARl # database management BT HR {0 U Afdd & ScRaTId
# A BN Ua W Mt e afdadl & @ g fhar S 2

Database adminsisrator &I 4T application programs and database @!
structure @I control &= & W BT ® | AT & Afdaqal | faarfawel @& DBA databse T logical view
IR &xdl @ a7 database @1 physical structure ¥ EINEasI 2| 39 UHR DBA, Database Management &
T W IR AEaqul YT T 2
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o Database @ logical and physical structure TR &R |

e Database tables @I GRTAT BT |

e Database ®! secondary storage ¥ H&l ¥U ¥ store HRAT TAT AT access control GHARTT BT |
S & 1 DBA &1 Ush 3fR dgd #ecdqul B YR ATy, integrity Y dofl back

up and recovery process ®! design A1 41 BIAT & | 9 UHR DBA @ T+ ARl &I g9 = fd=gali #

|qHC Fdhd o

o T TR FFEIRT BT |

e Database &1 =0T Td yaweH |

e Database ®T centralized control.

e DBMS @& Ml Wi &I fA&HRIa &= |

o T AMAWIH AMGS! I AYATHR database integrate IY G |

e User password and access authority dd T |

o Wk &I R H database recovery @1 process & HHAdYdd HeTloTd HAT]

1) Schema @I URHIRG HIA: - §9 1 # DBA Database @1 structureddesign &=dl 8 | $9& U users @l
T sravgddrell BT IR fdar ST Adbar &, Database H & ST dTgl, WP items EiRd fhd Sma & @
database @1 logical definiation gRT YBTHT TAT AR BT Hheld fHdl ST 2 | Tg BT ST @1 DDL
statement &I foRF®HR design AT ST © | A statement DDL compilergRT 3anad fby SIKT & fT9A table
gd & | $9@ Teldl DBA data fSaRMEI IR &R& S tables,®, [d80 # TGN T7 aR¥ING G@™ &1
IGERUI U pNdl 2| S 3T g Database management# important role play &<l 2 |

2) 319c Hagdc aAT R AEfRa &= - Database.design & ¥9a 91 3G9 input construct, data
input @ 119 qAT data entry operator & foTg 0, 3Fdead e MEIRT HAT BT FE@yul Bidm & | dids
database TTeTd data input &I FIHR AT BN |

3)Database & Afdd GXFT A rg: H7I-2 R G FH 98 84 & 9@ MR database @
AT # A maed gRads w1 3ifNEid 81T & | Database @1 W@ # 4 URad= ¥ DBA & &xal ¢ |
4) Data @1 Sudterdl &1 GAG@ ST DBA & Uo 37 SR I8 gAlad o= &7 4 & {5 o
JNABIRE users ®I MMaeTDH data and information TR I IUALT IE |

5) Access method &R &= - DBA &1 B W&l data accessing technique and process eiRd &1 A
g dIfd data ¥ @A AT H access f[HIT T ASH TAT resources HI 1 IRT IGANT &1 b |

6) Users @.access ISR EiRd &A1 - DBA &1 G99 Az@yul 11 I8 FuiRa &= giar & & foa
IR Pl 4 data item access B I JFART BN 3R DI I &1 | A Access Authority “Grant” HE ¢ |
DBA, DCLATYT &1 FERIAT WY access MfAHR FRITRT &A1 2 | 39 B & I=Id access & THRI &I FHeiRor
Al AT B 31U T Yok STl DI Hael Ug Ahdl & AT SEH T STl s+ 3R QR SIel # uRads &1
P B APl & | Ig§ R Access YR HEAT & |

7) Data &) greT Gl ad B DBA &7 99 #e@qol &1 database BT JMIEGIRG users | FaMT BT
g, 39 foly password eRoT dem DCL commands &7 SYART fhar Siar = |
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8) Databse Recovery: - A A4 & d1dula database # error 3MF TR AT {6l @Il TR & HRU
system BfeR &1 Rf # DBA &1 9% &R STeT @ Y= WIftq &1 8 2 |
Que: - Write the Advantages and Dis-Advantages of Distributed Database Syatem.

Ans: - Advantages: -

1) Sharing: - T% JoR 3 YoR BT STl IR IR AHT ¢ |

2) Reliability and Ability: - Distributed System H# &1 & site @7 data back-up @ ¥4 H 317 site Tl
G Ahd T, TADT & oM T8 T & 3R DI site ¥l d@a! WA & HRT g5 1 81 AR e
IA@T data 3T site TR TS copy H U T ST AddT & | SHY system B [ARaa=1adT d@ail o oael
STeT EHN SUel &l ¢ |

3) Incremental Growth: - S1¥-2 Rl fAGRT FRCAT 8 §H M A divgd system H TIgasites SIS FAHhd & |

4) Parallel Evaluation: - 3R f&3l Query § U& & 31fd sites W data &1 MaTTHanEy o 89 Query &I
3TETT-2 Sub-Query H FITHY 3TT-2 sites & data UT<T HR AHA © IR UG, datadd! FHAMR Jedid d)
Hhd 2 |

Dis- n -
1) Complexity in Control and Management: - 519-2 distributed‘database system # H1gcH &1 AT gl
ST 2, =T vg ydee afafafer st sifed gl SidiE |

2) Software Cost: - Distributed Database System @I I HNH SIEEY qf¥ehe] $ 8, 399 centralized
database system @1 JolT H software SITd A, SHich, © |

3) Higher Possibility of Error: - 51§ 3@ sitesidistributed system &1 FAMR ¥4 H SUART BT &, Al
Tl TAT system # error 39 &1 ARE] TS BT & |

4) More Overhead: - Data and Messgaes & 3GH-UGTH T AIScH & dId MU dleiiel RIMfud &3
System & HRI 980 9¢ SIAT &, Wil¥system I B RReH § & ST g |

5) Security: - Distributed Sgstem# JReT T SIfceany iR Maegdhd] 98d 3Afde 8l o |

ODBC: - ODBS @, 312h,0pen Database Connectivity 8T 2 | Ig Td 99 application program interface gl
2, Sl T& &1 application §RT Ud ¥ 37 DBMS access B4 &I JAem <l &, 3 ODBC & AeIH U &H
f¥ir application,® 3TeTiT-3Te’T DBMS & data access @) Hdhd & | ATF <lIfoly 7 TUd banking application
software devélop &R <& & T4 ®B data files ARbT A TAT B files SQL 2000 I access B B
LRIl 2 dl I8 BRI 84 ODBC & AedH A &R Had & | I8 Ud open database connectivity e z,
AT THEHD gRT Gl U A b4l 1 9188l database &1 31U+ application ¥ Sile Hahdl & | §9@ ol ODBC
JMILTF interface USTH HRAT © |

ODBC & f=+feiRad @R main component 81 &—

e Application

® Driver Manager
® Driver
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® Data Source

1) Application & AIH A user 3MAIdH command <dT © | ¥ command SQL statement & ArIH A AT S0
g |

2) Driver manager application & A’IH | QU T command T perform &xa™ & forg Q8UYdd driver
component &I application § load &= |

3) Driver Component data source &T application ¥ HU® MG &Rl © | T8 application §RT XU @ <
%I DBMS T U 2 |

4) Data source data files T HIE T 2 Sl driver & AEIH ¥ UK command & TR, ddta @IS &R IH
driver & HATIH ¥ return HT % |

DSN: - DSN &7 31ef database source names 81T © | ¥ database source & ATMa & [OTFHT SYIRT database
A connection IUT B & foru fhar &ET 2 |
T f 89 S9d € ODBC @ A ¥ 84 <l W1 outer databse @7 application & SIS Adhd

2, 9@ oy &4 application § 39 data source BT A ST Ma¥Tdh,24 S &9 application ¥ ST A 2 |
IE source BT AT & DSN FHEATT ¢ |
DSN ¥ U&R & &I &

o System DSN

® User DSN

e File DSN
System DSN and User DSN 39 system and user, @I Sdalld & o8l 4 file U<l &=AT & | File DSN 39 file
HT A qadar § foTH data store 2 |

Centralized Database Syatem: » f&dl, ¥ W # S8l M@ fI9RT & AT {9 computerized ¥4

JYAT data management and processing'®T R &R Bl d81 MR F{T [IHRT W= BT A IAU-2 data HT

TG B Tl SHH 3D BiSAISdl e, oiRi—

e TP fAWRT BT 30T el data entry operator X[ BT |

o UJdh fAYNT Bl datastere - & foIU ITTT-2 storage medium, database software e hardware T
software @1 PAZIHAT B |

o WWIfd® TU W, U &l AR8 &I TGN Th I AfId WAl IR U 8l RTad HROT 3FasId ¥ A
A3 (@MSTENTd B |

o fHHl data BT update HRJ THI IR I8 Uh I W & Al update B AT ST & i Tercl & 37
Ml W update 8l & 9TaT A UH & fd9g H 3TeT-2 department f4=1-2 information <3 5791 data @1
fareasa=iradT T 81 SIge |

TIPT VLT IR GRAT BT AT data B U H TP & WM TR 9T SV 51961 DBMS software gRRT

FIReId U~ B 2T network & ATETH W G user 99 share & I | I I8 FaRAT centralized database
system BB 8 | 39 8F 9 T & Aeg| | 9Hs ddhd 8-
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3

Centralized \
Database
/ \/ 44—/\ UserN

Lserl

User3

User2

Importan f Centraliz m: -

1) SIeT &1 Y=RIGRT A1 8I91— AAW data centralized form ¥ U& & A W G, §9 & BRI data BT
I D SIENTd gl ardl foTad 999 3R Gae=t & H1dT 99d il 2 |

2) IR &1 Ylaer (Sharing facility): - Centralized database system fRIA*SY & data &1 share & &1
Jfaem yeH HRaT & |

3) Data independency: - Database application program & a3 &Idl. 8 i &4 database TR URITT B
TR application program # T application program # URdad= @< WX database H §Gcl1d &I MITIGT el

BIT |
3) S~1d g=<fUdl (Improved Integrity): - S5TH data @h fOgaa=IdT T UHSUdr HIo 3rfre 8l 2 |

4) S—~1d &1 (Improved Security): - SUH B WX password and user access JIGBIRAT & HRUT data
BT &I BIH! Sod WR BT Bl 2 |

5) S1d §®3M Ud R&HaY (Imporooved Backup and Recovery): - Centralized database # fFafid $u &
backup process 3U-Tg ST & fodd @R fe W amdfod Rerfd, Sigf @ & software BeaR @t Rerfa #
A1 data recovery 9%1d ¢ |

SURTER] F Giaemsii Ud o™i bl <@ gV database U #eedqul Jiaer ¢ |
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