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Sona College of Technologr Department of Mathematics
B. E. CSE CIAL INTELLIGENCE AND MACHINE LEARNING

COURSE OTj'TCOMES
At the end ofthe course, the students will be abte to

I apply the concepts of joint probability distribution and its properties in finding the
covariance.

2. analyse the characteristics of the estimaton, find the estimate of the parameters using
maximnm likelihood estimation and method of moments.

3 test the hypothesis for proportions, mean and standard deviation usin g Z - test.4. test the signrficance ofthe hypothesis using t,X2 and F distributions.
5. analyse the variatrc€s of several variables using standard desips.

UNIT-I TWODIMENSIONALRANDOMVARIABLES 12

Joint distributions, marginal and conditional distributions - covariance - correlation - central limit
theorem,

T.INTI - II ESTIMATION THEORY 12

Estimators - unbiasedness, consistancy, efficiency and sufficiency (definitions and simple problems
only) - maximum likelihood estimation - method of moments.

UNIT- IlI TESTING OF HYPOTHESIS FOR LARGE SAMPLES 12

Parameter and statistic - null and altemative hypothesis - errors in sampling, critical region and
level of significance - one tailed and two tailed tests - large sample tests for proportions, mean,

difference between means and standard deviation.

UNTT - IV EXAM SAMPLING DISTRIBIJTIONS 12

t-test for single mean, diffaence between means - paired t-test - /2-tcst for independence of
attributes, goodness offit - F-test for equality of two variances.

UNIT-V DESIGN OF EXPERIMENTS 12

Analysis of variance - one way classification- two way classification - completely randomised
design- randomised block design - Latin square design.

Theory: 45 Hours Total: 60 Hours
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Sona College of Technolory

TEXT BOOKS:

R-EFERENCE BOOKS:

I

)

s. c. Gupta and v. K. Kapoor, "Fundamentals of Mathematical statistics,', Sultan chand and
Sons Publishers, 1 16 Edition, Reprint, 2019.
R A. Johnson and c. B. cupt4 "Miller and Freund's, probability and statistics for
Engineers", Pearson publishers, 96 Edition, 201g.

Depsrtment of Mathematics

1{{<,p

1. R. E. walpole, R. H. Myers, s. L. Myers and K. E. ye, "hobability and Statistics for
Engineers and Scientists", Pearson publishers, 9th Edition, 2010.

2. P. G. Hoel, S. c. Port and c. J. stone, "Introduction to probability Theory,,, Universal Book
Stall Publishers, Reprint, 2003.

3. J. L. Devore, "Probability and Statistics for Engineering and the sciences", Thomson and
Duxbury Publishers, 9r Edition, 2015.

4. S. P. Gupta, "Statistical Mefrods", Sulan Chand and Sons publishers, l5e klition, 2012.
5' T. veerarajan, "Probability, Statistics and Random processes with eueueing Theory and

Queueing Networks", McGraw Hill publishen, 46 Edition, 7s Reprint, 201g.
6. s. c. Gupta and v. K. Kapoor, "Fundamentals of Applied Statistics", sulan Chand and soos

Publishers, 4' Edition, Reprint 2019.
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COURSE OUl'CONIES

At the end of the course, students rvill be able to
o Compare the ditTerent operating system structures

. Evaluate the various process scheduling algoritllns

. Design algorithms for achieving process sl,nchronization
o Evaluate the various memory management techniques

o Analyze the elTectiveness ofa {ile systern

CO / PO, PSO Mapping
(3/2/l indicates strelgth of con'elation) 3-Strong, 2-Medium, l-weak

COs
Progmrrrne Outcomcs (POs) and Pr-ogr-an n e Spccitic Outcorne (PSOS)

POI POz PO.l PO.t PO6 PO7 PO3 P09 Pol0 l\)ll POt2 PSOI PSO2 PSOl

col I l I I 2 1 1

c02

l

) I I l I l I l

I

I

lc03 I 1 ) I 1

c04 3 2. I 2 I I I l I

c05 3 3 2 I 3 I -l 1

UNIT I INTRODUC'IION AND OPERATINC SYSTEM STRUCTURES

Introduction - Mainframe Systems - Desktop Systems - Multiprocessor Systems - Distributed Systems -
Clustered Systems - Real Tin.re Systems - Handheld Systems - Hardware Protection - System Components

- Operating System Services - System Calls - System Programs - System Structure - Virtual Machines -
System Design and Implementation.

UNIT II PROCESS MANAGEMENT

Process Concept - Process Scheduling - Operations on Processes - Cooperating Processes - Inter-process

Communication- Threads - Overview - Threading issues - CPU Scheduling - Basic Concepts -
Scheduling Criteria - Scheduling Algorithms - Multiple-Processor Scheduling - Real Time Scheduling -

Case study - Linux Scheduling.

UNIT Itr PROCESS SYNCHRONIZATION AND DEADLOCKS

I

9

Critical-Section Problem - Synchronization Hardware - Senaphores - Classic problems of
Synchronization - Critical regions - Monitors. System Model - Deadlock Characterization - Methods for
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handling Deadlocks -Deadlock Preventior - l)eacllock avoitlancc Deadlock detection - Recovery t't-onr

Deadlocks.

UNIT MTORAGE MANAGEN{EN'I' Ah*D F-ILE SYSI EM INTERFACE

Storage Management - Swapping - Conliguous Memory allocation - Paging - Segr)renlation -
Scgmentation with Paging - Vifiual Mcnrorl l)unrarrcl l'agi:rg - Process cr-cittion - Pagc Rcphccmcnt

Allocation o1'l}ames - Tlrashing - File Colcqrt Acccss Mcthods - f)irectory Structure - File System

Mormtirlg - Protection. Case study Linux nrcntoty nranagement

UNIT V IILE SYSTEN,I IN,IPLEMEN'I'A'I'ION AND N,IASS S'I'ORACE STRUCTURI 9

File System Structure - File Systen: hrplemcntalioll - Directory hrplen.rentation Allocation Mcthods

Frce-space Management - Disk Stmcture - Disk Scheduling Disk Management - Swap-Space

ManagerDent - Case study - Linux file system.

'l'otal:.15 hours

TEXT BOOKS

1. Ablaham Silberschatz, Peter Baer Galvin and Grcg Gagne. "Operati[r System Cor]cepts-'. 9'r'E(litiorr.

John Wiley & Sons (ASIA) Pvt. Ltd, 2012.

REFERENCES

1. Harvey M. Deitel. P.J.Deitel and D.R.Chotlhes. "Oper-ating Systen'ls"- 3r'd Edition, Pearson Eclucatiou

Pvr. Lrd, 2004.

2. Aldrew S. Tanenbaum and Herbert Bos, "Modeln Opelating Systems", Pearsorr EdLrcatiott Pvt. Ltd.,l'r'

Edition, 2016

3. William Stallings, "Operating System Intcnlals ancl l)esign I'r'inciples", Pearson Etlucation Pvt. Ltd. 9'1'

Edition, 201 8
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COURSE OU'ICOMES
At thc cnd of thc coursc. strrrlcnts rvill be able to

. Demonstrate the tteed, backgrountl. architecture and evolution ofdatabase rranagenlerlt systent atrd

to introduce tlre concepts ol'ER model
o Design and develop reiational models wilh an enrphasis on how to organize. rnaintain, rctrieve and

secure infonxation etliciently an<l elflctively liom a RDBMS
o Design and evaluate the nomality ola logical data nrodel, and con'ec1 any anomalies and idcntily

the requirenrents ol'dala storagl: and inclexing tcchniques
. llrplement qucry processine nrethotlologies using various operators
o Design and develop nrctllods li)r nrultiple transactions are rnanaged concuncntly and recovered

el'fi ciently during firilures

COs
Progranrnre Outcornes (POs) and Programme Specilic Outcunc (PSOs)

P0I PO2 POi POI PO5 PO6 PO7 l,( )lt P09 POt0 P0t I POl2 PSOr PSO2 PS03

( ol 3 l 1 I I I 2 I
2

co2 ,]
3 ) I I I I l I l

t03 3 3 I 2. I
I

3

c04 -l 2 1 l I

c05 l 3 2 l I l

T]NITI INTRODUCTION 9
Database and Dstabose Users: Characteristics of database approach- Advantages of using the DBMS
Approach-Database Applications.
Database system concepts and architecture: Data models-Schemas- Instance-Three schema architecture
and data independence- DBMS languages and intdrfaces- database system Environment- ER model.

UNIT II RELATIONAL MODEL 9
Relational data model-relational constraints: Relational model concepts- Relational constraints and
Relational data base schema- update operations- basic Relational algebra operations- additional relational
operations.

SQL: Data definition and Data type- specitying SQL constraints- Basic queries-insert-delete- update-
complex queries- views- assertions and triggers- dynamic SQL.
Database security rnd Authorization: Security issues- grant/revoke privileges- SQL injections.
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UNl l'lll R!ll.r\I'l()NAL I)AT,\ll,\Sll DESICN 9

lirrrrr:tiorral tlcpcndencics :tn(l nornrx lizitt ion: I un,.li(rnrl rlcPettrlcttr'ics-Nottllal lirtllls: l\l'- lNl'-3\l
B1rr,ee (irltl Nl.- tlcconrl.rosit ion-Mrrll ivalucrl tlcperttlencics anil JN I'- jrrirr depettdettcics antl 5NF.

uNt'r Iv l)A'l.A sToR\GE ANt) QUITRY Pllo('llsslN(; 9

Disk Storage, llasic l'ile StructuI.es, an{l Haslring: S!'cor(liir}' Stolase I)evicc- RAI [)-( )peral i{ 1n\ (,r)

Files-Heap ["iles-Sorletl f iles-llashing'l'echniques.

In4ering Structurcs for Files: Typcs ol' Single-l -cvcl ( )rilerctl Intlcrcs- Nlultilercl Iutlcres-- l)rrtartric

M,-rltilevcl Indcxcs Using B-'l'rees atrtl B+-l rccs.

Quer1. Processing: Translating SQL Querics inlo Relatiortal Algcbra- Aluorithnls lor Il\tcn'lal Sonin!:-

Alslrithlrs lirr-Sl:l.EC l and JOIN Operations- Algorithrrrs lbl I'l{Ollr( 'l iln(l Sct Opcrittions.

UNI'I V I'I{,\NSACTION MANAGEMEN'I' 9

Transaction Processing: llttroduct ion--ll ansact i()n an(l S\stcrn ( otrcellts- dcsimbic l)topcrtics trl'

'l)-ansactiorrs-Schctlulcs based on Recoverability- Scltedules bascd on Scrializabilit y.

Concurrcncl ('oltrol 'l'echniques: Two-Phase I-ocking'l'cchtiiqttes tirr Cottcunerlcy Contr ol-Tinlestanrlr

Ordcring.
l)ntabase Recoverl 'I'echniques: Recovery Concepls, Det'er-red Update, lnurediate Update-Shadow

Paging- ARIES recovery algorithn.
Total: 45 hours

TEXT BOOKS
l. Abraham Silberschatz, Henry F. Korth and Suclarshan. S. "Database System Concepts", Sixth

[:dition. McGrawHill, 2010 .

2. Rancz Elntasri an{ Sharnkant Navatlre, "Fundamcnlals ol' Datatrasc Syslerns ". 6th Editiorl.

Addison-Wesley, 201 I

REFERENCES
l. Raghu Ramakrishnan,"Database Managenrent System". Tata McGrarv-Hill Publishing Company,

2003

2. Date. C. J, Kannan. A, Swamynatlran. S, "An lntroduction to Dalabase systems", 8th Edition,

Pearson Education, 2006

3. Rajesh Narang, "Database Management systems". PHI Learning pvt. Ltd, New Delhi.2006

22.12.2023 Regulation 2019
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couRSE oUl'col\l l'ls

Al the cnd of'the course. slr.r(lcrrl\ \ ill bc irblc lrr

. Design an intclligent asenl by consi(lering tl)e natulc ol'cnvitrnrtent and apyrlicatiorrs

. Apply suitable scarch techttir;Ltc to srtlr e lltc real-world prrblenls.

. Create krowledge basc lbr- artl' apgrlicatiou ttsing plopositional/lilst order logic.

. Desigrr multi agent systeln l'or arly real timc application

. Develop a comurunicative agclll tirr N I-P application.

TJNIT I INTRODUCTION 9

Introduction to Artificial Intelligence-The Foundations of Artificial Intelligence - The History of Artificial

IntelligenceJntelligent Agents: Agents and Environments-The Concept of Rationality-The Nature of
Environments-The Structure ofAgents- Problem-Solving Agents- Example problems.

T]NIT II PROBLEM SOLVING USING SERACH TECHNIQUES 9

Uninformed Search Strategies- Avoiding Repeated States- Searching with Partial Information- Inforrned

Search and Exploration: Informed (Heuristic) Search Stategies- Heuristic Functions- Local Search

Algorithms and Optimization Problems- Constraint Satisfaction problerns-Advenarial search- minimax

algorithm- Alpha-Beta pruning.

UNTT Itr KNOWLEDGE AND REASOIYING 9

Knowledge-Based agents - Logic -Propositional logic - First order logic- Representation - Syntax and

semantics - Knowledge engineering - Inference in First order logic- Unification and lifting- Forward and

backward chaining-Resolution- learning Agents-Different forms of Leaming.

UNIT IV SOF'TWARE AGENTS 9

Architecture for Intelligeut Agcnts Agent conmunication - Negotiation and Rargaining - A'rgunlentation

( O / PO. PSO M aPPin g

(i/2/l indicalcs strergth oI corrclatioti) 3-Strong. l-Mediulll. l-wcnk

Prog rammc Oulcones (POs) and I'rogramme Spccitlc Outcom. (PSOS)

PSO] PSO]POl0 P')II l,( ) ll t,so IPO7 POS P()9PO-l P()5 PO()POI PO2 POI
COs

2ll('o r

12l l( ()2

llc o3

3:l2 .,11-icol l

1 )3co5 3
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(.OT] RS },]OLITCONI ES

At the cnd of the course, stu(lents rvill bc :tble to

. C'onrparc and analyze the variotrslilc'c1'clc ttttltlcls ol'sotilvate Proccss

. I)esig[ ar] applopriate analysis rttrrtlcl lhll sttits tllc rcquirelllelll

. ( rcate nrodels using UML lirr varioLts lpplicitliolls

. Apply dill}rent dcsign strrtegics in s,rlirvulc apPlication (lc\clop)rienl thc stralegies

. Apply appropriate tesling stl"lcgics l1) llllcoYcr el-Iors i:l lhc strltrvarc

UNIT I SOFTWAREP ROCESS 9

Sotiwarc process structure - Process nrotlcls: Waterthll model, Incremental process models, Evoiutiorlary

proccss models, Specialized process modcls - Unitied Proccss-Agile developnrenl: Agile process - Ilxtrctnc

programming Scrum

UNIT II SOFTWARE REQUIREMENTS 9

Requ}ements engineering - Eliciting requirements - Developing use cases - Building the analysis rrodel -
Negotiating requirements - Requirements monitoring - Validating requirements - Requfuements analysis

I,JNMItr I,]MLMODELING 9

Introduction - Unified Modeling t anguage - Static model - Dynamic model - Unified Modeling Language -

UML diagrams - UML class diagmm - Use case diagram - UML dynamic modeling : UML interaction

diagrams - UML state chart diagram - UML activity diagram - Implementation Diagrams - Component

diagram - Deployment diagram

UNIT IV SOT-IWARE DESIGN 9

Design concepts and model - Architectural desigu: Software architecture, Architectural styles - Architectural

design - Component level desigrr: Designing class-based components, Conducting level design -
Regulation 2019
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User interl'ace design: User i:rlelthce analysis and design - lnterlhce aniilysis - I;rtelt'ace design steps - Design

pattems.

UNII'V SOFTWARE TESTING FUNDAI\{ENTAI,S 9

Soflware testing strirtcgi.ri: Stlatcgic apploach lssucs Tcst slratcgics lirl conYcntiorul ancl Objcct Oriented

sotiu,ale - Validation irrrrl Svslcnr testirru - I)ebuugins - 'l cslir)s colr cntionrl applicrlions: While box testing

- Basis path lesting - Conlrol slruclure lcslilrg Black bor tcsling Sollu,are conligulation managemcnl -
SCM repository - S('N1 process.

Total: 45 hours

TEXTBOOK
l. Rogcr S .Pressrnan. Solirvare

HillLrtemalionalE(lition.8th editiou. 201 5.

engiueering-Apractitioner'sApproach.McGr aw.

REFERENCES
1. Ali Bal.u'ami. "Object ()ricntcd Syslenrs Developn.relrt", I st l.ldition. '['ata N4cCjlarv-Hill. Neu' Delhi, 2008.

2. IanSonmrervillc. Sotlrvarc enqiueering. I'eanor education Asia.9'r' c(litior-201 1.

3. l'ankaj Jalote-An lntegrated ApProach to Solirvarc Erginccling. Spr iugcr Vcrlag. 1997.

4. JanresFPetersarrd W itolill'eclryez.'-SoltrvareEngiueering-An EngineclingApploach'-..lohrr W ilcyand Sons-

New Delhr, 2000.

Regulation 2019

rr.8. ilr
!r' . 

i.,g.IcdlrPiJr,

PROFEira.-. .. -ri),
Dept. of Computer Scierrce and Englneerlng

SOI{A COTIEGE OF TEGH}IOLOGV
sALEM-636 005

22.12.2023



Il t 9csD402 COMPU'I'[R ANI) INIIoR[,IA1'ION E]'HICS 3003

(.OTIRSE OUTCOM ES

,\l thc erxl ofthe coursc tlte studorts r\ill bc lble l{)

o Idcntil,v the corc valucs that n]old the ethical bchirvior ol an l'f engineer
. Dcscribc thc cthical principles that should be lirllou'ctl b1, all the stake holders ol'l'l
. Allalyze thc cthical issucs related to lieedonr ol crpr-cssion

r I)cscribe the intellectual properly rights and bionrclrie lcchnokrgics
. Exercise tlte cthical principles tliat should lre lirllou ctl rvhilc handling advarrcc con]puter-technologics

CO i PO, PSO Mapping
l3t2n i of correlation) 3-Strong. 2-Medium, I -Weak

( (r\ Programme Outcorrcs (POs) and Prrrsrantlrc Spcciflc Outconrc (PSOS)

POt P(]l PO3 l,( ).1 PO5 PO6 PO? PoN l)o() POl0 POI r POt2 PSOI PSO2 PS().1

('( )I l l I l l I l

(ol l I l

( o.i ) l I

co4 2 l I 2 ) i l I l

c(]5 ) I 7 I

UNIT I INTRODUCTION 9

lntroduction - Ethics in the Business World - Including l:thical Considerations in Decision Makine - Ethics in
Inftrnnation l echnology - I1'Security Incidents - Implcntcnting 'frustwoflhy Computirg

UNI'I'II ETIIICS IN INT-ORMATION TECHNOI,OG\' 9

Ethics tbr Il Professionals - Ethics for IT Users - llthics lbr IT Organizations - The lmpact of IT on the
Standard ofLiving and Worker Productivity - The llnpact oll'l'on HealthCare Costs

UNIT III FREEDOM OF EXPRESSION 9

Introduction Anonyrnity - Security - Privacy - Ethical and Legal Framework tbr Information - Social
Context of Computing

UNIT IV INTELI,ECI'UAL PROPERTY RIGHTS 9

Introduction - Copyrights - Patents - Trade Secrets - Key Intellectual Property Issues - Biometric
Technologies Ethics: Introduction and Definitions - The Biometric Authentication Process - Biometric System

Components - Types of Biometric Technologies - Ethical Implications of Biometric Technologies - The Future
of Bionretrics

Regulation 2019
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UNIT V COMPUTER CRINII.-S AND NI]W FRONI-IERS I,OR COIIIPUTER I.]'IIIICS ,

Conrputer Crinres: Introduction - Ilistor-y ol'Conrputer Crimes - Types of Compr:ter Syslenr Atlacks - Motives
ol'Computer Crimes - Costs and Social ('onserluences - Conrputer ('linre Plcrcnlion S1r-atcgies - Nerv

l'ronliers tirr Conrpulcr lithics: .'\rtiljcia] lrtclligcncc - Cyberspace - Sociul Nutuork Ilcosyslcrrrs - N'lobile

Systems

I O',t.\t. I IOtrtts: {5

'I'I.]XT BOOKS:

I . George W. Reynolds, "Ethics ir Inlbrnration Technology", Fifih Edition, Cengage l-ear-ning. 2014.

2. Joseph Migga Kizza, "Ethical and Social Issues in the lnfblrnation Age", Fifth Edition, Springer', 2013

R I.]}'T]REN(' [, BOO KS :

l. Geraltl lan [)rudltornnre- "llre Ilandtrook of Irrl'olnration and Conrputel Etlrics". First crlition. Alclcr'
Education Inc. 2016.

f. Luci:rno Floridi. "The ('arrrbritlgc' llarrrlbook ol' lnlolnration antl ('onrpurcl llthics-' liirsl cdition.
Camll idge Univcrsity Prcss. ]0I 0.

3. Kenneth E. Hintnta and Hcrrrrarr T.'lrrrarri. -'l'he llandtrook ol'lnttrlnration tld ( or)rputc! Lthics". lrirst
Edition, Wiley-Blackwell. 2008.

4. Robert N. Balger. "Comprter Elhics: A Case-bascd Approach". |irst edition, Cantbritlgc Univcrsity
Press.2008.

5. Debolah G. Johnson. "Courputel Ethics (Occupational Ethics)". Second Edition. Plll. I99.i
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COURSN OUTCOI\TES
At thc end of thc corrrse, students will be able to
. Sinrullic ralior,rs Linix crrrnlrands using shell scripts

r DesigD. tlevelop and dell'ronstrale various pagc [eplaccruc[l Pulicies and memory rnanagemcnt

techniques
. Design and dcvelop an dcadlock avoidance algorithn'l

CO / PO. l'SO Mapping

(i/2/l i0dicatcs slrungth of correlation) i-Strrrnil. 1-\lediurn. l-Wcak

COs
Proglarnme Outcornes (POs) alld Pnrglanrnrc Spccilic Outcomc (PSOS)

POI POI P()-l l,( ).1 I'O5 l(X, PO7 POS P09 POt0 t\)lt P0I] PSOI PSOz PSO-1

( ()l l l l ) )

c()2 l l I l l l

co] 2

(Inrplement the follorving on l,lNUX platform. Use C for high lcvcl language implementation)

Lls'I ot' ExPl.rrrr N,r llNl's

l - trNIX - Basic ('ommands.

2. Shell progranlming (Using looping, control constructs etc.,)

3. Write progranrs using the tbllowing system calls of UNIX operating syslern: tbrk, exec, getpid, exit,

wait, close, stat. ()Pendir, rcaddir

4. Write programs using the I/O system calls of UNIX operating systern (open, read, write, etc)

5. Write C programs to simulate UNIX commands like ls, grep, etc.

6. Implenrentation ofCPU scheduling algorithms: FCFS, SJF, Round Robin & Priority Scheduling.

7. lmplementation ofthe Producer - Consumer problem using Semaphores.

8. Impleinentation of Banker's algorithrn.

9. Implementation of memory management schemes (First fit, Best fit & Worst fit)
10. Implement page replacement algorithms (FIFO & LRU)

'l'otal: 60 hours
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COURSE OUTCOI\II.]S
r\t thc cnd of the coursc, studclts rl ill l)c l)lc to
. Design schelra 1'(n- the givcn database lrv cleirlir)s approl]riirtc tables rnd \vrilc S(]1. rltrcries trsrng

DDI- and DML slatcrlcnls lo retric\ e rrli)rrlali(nt out of it.
. Crcalc views anrl triggers that autonlirl icillly imlicrrtc thc uPtlating ol rlata in thc tahlcs
. Apply the coDccpt ofdatabases to thc rcal linre al.rPlicatio[ <lcvelopl'l)cl]l

CO / PO, PSO Mapping
(3/2/I indicates strength ofconelation) 3-Strong, 2-Medium, l-Weak

(Os Progr{mme Outconres (POs) and Progranlme Specific Outcome (PSOs)

POt PO2 P( ).1 POI PO5 l,( )6 PO7 t,o3 l,{lu POIO P0tI POll t,s( ) | PS(): PS( ).1

1 l

( ()2 l l l I l

(ol ) l l 2

I,IS'I' OT' }]\PERINI I.]NTS

Create a relational database system using DDI- conrmands with corrstraints
Update the database system using DMt- colrlnauds

Query the database using simple and contplex qucries

Create and update views
High level programming language extcnsions (Cotrttol structures, Procedures and Functions)
Working with triggers

Use of front end tools to manipulate the database

Menu Design

Generale reports using a reporting tool
Database Design and implementation ofan application system. (Suggested Mini Project)

Total: 60 hours

L
2.

3.

4.

5.

6.

7.

8.

9.

10.
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