
Minutes of Board of Studies of Department of CSE and Dept..of Computatlonal Science at
University Building III Board Room at ll.3Q AM on 31.08.2018

In the beginning of the meeting the chairman ofthe BOS welcomed all the membeis and briefed
the importance ofthis BOS meeting.

Following members were presenl,

l.
2.
1

4.

5.

6:

Prof.(Dr.) Devdutta Sioha
Piof.(Dr.) Utpal Roy
Mr. Arijit Bhattachar)?s
Prof.(Dr.) Dilip Debtrath
Prof. (Dr,) Sharmistha Ghosh
Dr. Sudipto Bhattacharyya

Professor, University of .Calcutta

Professor, Dept. ofCSS, Visva Bharali University
Fouhder.and CEO, Virtual infocom
Dean Engineering , Brainware University
Dean Science , Brainware University
AssociateProfessor and Head, Dept. ofCSB Brainware

University
Assoiiate Prdfessor and Head , Dept. ofcomputational
Science, Brainwarc University

7. Dr. Soumya Peuf

The Agenda for this BOS meeling wds as folloh)s:

Ilem No. 1: Finalization of Coulse Slruclure qf M,Tech in Computer Science artd
Engineering -The BOS discussed the items and modified with their valuable suggestions and

finalized it. Some emerging industry oriented computer science topics have peen incorporated in

the syllabus, which bridges the gap between academia and industry.

Ilem No. 2: Finalizalion of Course Structure of M.,Sc in A)mpuler ^Sciezce - The BOS

discussed the items and updated with their valuable suggestions and finalized it.

. There being no other matter, the m'eeting was cancluded with a vote ofthanks to the

chairl



A Board of Study has been formed.iir the Department of CSE and Departmint of Computational

Science

Agetrds:

Mem bers:

o Prof.(Dr.) Devdutta Sinha , Professor, University ofCalcutta, Email- devadatta.sinha@gmail.com
o Proi(Dr.) Utpal Roy , Professor , Dept. ofCSS, Visva Bharati Univcrsity, Email- roy.utpal@gnrail.com
. Mr. Arijit Bhattacharyya , Founder and CEO , Virtualinfocom , Email- arijit@virtualinfocom.net
. Prof(Dr.) Dilip Debnath , Dean Engincering, Brainwarc University
r Prof. (Dr.) Sharmistha Ghosh, Dean Science, Brainware University
. Dr. Sudipto Bhattacharyya , Associate Profcssor and Head, Dept. ofCSE, Brainware University
o Dr. Soumya Paul , Associate Professor and Head, Dept. ofComputational Science, Brainware University

illembers Present:

Facultv iv.ember Afliliation/D€partment Sigtrature

Prof.(Dr.) Devdutta Sinha
University ofCalcutta Itr'- -"L"-u-- J i--.

l, (.
Dept. ofCSS, Visva Bharari University

F % eys.4 (

Founder and CEO , Virtualinfocom

l+or-Au'nJnrytu

Prof(Dr.) Utpal Roy

Prof (Dr.) Dilip Debnath
Dean Engineering , Brainware University ff"

Prof. (Dr.) Sharmistha Ghosh

Dean Science , Brainware University
e cr|.a t8

Dr. Sudipto Bhattacharyya
Associate Professor and Hcad, Dept. of
CSE, Brainwarc University ,.K*r,p Bt L tt ,lu\

Dr, Soumya Paul
Associate Professor and Head , Dept. of
Computational Science , Brainware
University
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Meeting of Board of Studies of Department of CSE and Dept. of Computational Science at
University Building III Board Room at 11.30 AM on 3I.08.2018

. Finalisation ofCourse Structure of M.Tech In Computcr Science and Engineering
o Finalisation ofCourse Structure ofM.Sc. in Computer Science

tg

Mr. Ariiit Bhattachanrya
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SEMESTER - I

SEMESTER - II

ON

Course Code Course Name t.T. P Credlts

BMATOlOlOl Calculus 4 100

BPHYOlOlOl Physics 3 100

88tE010201 Basic Electrical Engineering 2-1-0 ,!, 100

Physics Lab 0-0-3 1.5

Basic Electrical Engineering Lab 0-0-3 1.5

BMEEOlO9Ol Engineering Graphics & Design 1-0-3 3 100

N55 0 0

Total 16 6m

Paper Code Paper Name L T P Credits Totel Marks

HSMC(CSE)201 2 0 0

HSMC(cSE)202 Universal Human Values and Ethics 3 0 0 3 100

BSC(CSE)201 3 1 0

8sq(csE)202 Chemistry 2 1 3 100

ESC(CSE)201 3 0 0 1m

English I Lab 0 0 1 1m

BSC(CSE)292 Chemistry Lab 0 1.5 100

ESC(CSE)2e1 Programming for Problem Solving Lab 0 0 3 100

BRAINWARE UNTVERSiTY

oEPARTMENT OF COMPUTEn SG|ENCE & EI{6lt{EERltlG

Course Structure: B. Tcdt. Cgmput , Sdcttq & ErUlncerlnf 2018

Mandatory lnductlon Program (Duration: 3 weeksl
. Physical activity
. Creative Arts
. Universal Human Values -: "n

. Literary '.i i
o Proficiencl Modules
. Lectures by Eminent People
o Visits to local Areas :

. Familiarization to Dept./Branch & lnnov-atlons

Dlfferent componenb of Mandatory lndustlon Protram will bc lmplemonted er per thc auldcllnes
of AlcrE.

p

Total Marks

3-1-0

2-1-0

3

8PHY010901 1m

8Et8010901 100

uNsso10701 0-0-1

English I 2 .1m

Mathematics ll 100

0

Programming for Problem Solving 3

HSMC(CSE)291 2

0 3

1.5

1

l^'



BRAINWARE UNIYERSITY

DEPARTMENT OF COMPUIEE SG|ENCE & ET{GIIIEERING

Course structurer B. TecJl. C.omputer Sclcnca & EntlricGrlnt 2018

!Cou6e Name: Profammlng for Problem SoMrg
Cou6e Coder ESC(CSEl201

Contact: 3[
Crcdits: 3

No. of Leclures: 40

tUgdulelr
llorl
lnt oductlon to Programmlnts lntroduction to oompomntg of . computel system (disks, memory
processor,,. @ opereUry system, complhrs e.) Uea of
Algorithm: steps to solve logical and numerlcal problems. n€prcsentatlon of Algorlthm:

Flowchart/Pseudocode with examples. frgr$gorithms to progi.ams; $uroe code, varlables (wlth

data types) variables and memory locations , Syntar atrd lothal Erro6 ln compllauon, ob,lect and

executable code

Modute 2 
' t*

lsLl
Arithmetlc expresslons and precedence

Conditional Branching and Loops: Writint and evaluation of conditlonalr tnd consequent bnndrlng
Iteration and loops

Arnys: Arrays (1-0, 2-D), Character arrays and Strings

le$thr
llorl
Functlon: Built in libraries, Parameter passing ln functions, call by value, passing arays to funstlons:
l{d call by reference

Recurslon: 8ea*tba, ". . .llfferent way gf . Example programs. ruchff Flndlnt
Factorial, Fibonacci series, Ackerman function * qukt soIt or Merge sort

,flflldtrle r
Isrl
Strusture: Structures, Defining structures and Array of Structur6
Polntc6: ldea of pointers, Defining pointers, use of polnters ln self-referentlal structurer, notlon of
llnked llst (aohphmentatier{

Module 5

14LI

ESC(C5E)292 Workhop/ Manufacturlng Practlcet 1 0 3 3 1m

MC-2 Environmental Science 0 0 0 0

Total 22 900

,lr
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File handlint

BRAINWARE UNIVERSITY

DEPARTMENT OF COMPUIET SCIEI{CI A E'{GITIEERING

Course Structures B. T.GIL ComPrrt.r SddE a Eluh.crlnf 201l

Fetested Text Books]i .

1. Byron Gottfried, schaum's Outline of Programming with Q McGraw-Hill

2. E. Balaguruswamy, Programming in ANSI C, Tate Mccraw+lill - ir
Suggested Reference Boob ., l'
1, Brian w. l(erniShan and Dennis M. Ritchie, The c ProSranimlng tan8u.tt, Prentkc Hallof lndia

Br.nchlnt and loglcat expresslons: Problems lnvolvlng lf'then'elsa structures, Loops, wh{p and for

loops - lterative problems e.g., sum of series ' f

Module 3

Ana$ 1D Arays: searching, sortin& lD Array manlpulatbn, 2D an y3 a.d strlnF, Matrlx probl€mt,

String operations

Module a

Functions: call by vatue, Simple functions, Recursion, structure of recunrlvc c.lb, Recursive functions

Pointers and structures

Module 5

File handling: File operations

SEMESTER - III

I

Module 1
problem solving uslng computers: Famillarization wlth protrammlnt GnYlronmcnt, variable tyPes

and type conversions, Simple computational Problems uslng arithmetlc expresslons -)

Paper Code Paper Name ToEl Mark

HSMC(CSE)301 2-0-0 2 100

BSC(CsE)301 Mathematics lll 2- 0-0 2 100

ESC(C5E)301 ' 3-0-0 3 100

ESC(CSE)302 Digital Electronics 3-0-0 3 1m

PCC-CS301 Data structure and Algorithms 3 100

PCC-CS302 lT Workshop (Sci tab/MATLAB) 100

t, $-,

!$

q

Course Name: Programmlng for Problem Solvl$ Lab

Course Code: ESC(CSE)291

Contact: 3P

Credits: 2

No. of Perlods: 24

t.T. P Credlts

English ll

Analo8 Electronic Circuits

1

t.T. P

3-0-0
1-0-0



ESC(CSE)391 Analog Electronic Circuits Lab 2 rcb

ESC(CsE)3e2 Digital Electronics [ab 0-0-3 2 100

PCC-CS391 Data structure and Algorithms Lab 0-0-3 2 1@

PCC-C5392 lT Workshop (sci La b/MATl,ABl o:p-3 100

MC-3 Essence of lndian Traditional f\nowled8e 1-0=0
Total 1000

BRAINWARE UI{IVERS]TY

DEPARTMENT OF COMPUIEN SSEI{CE A EI{G]NEERITiIG

course structure: B. Tech, Computrr Sdencc & EnSlnGGdnS 201t

Cou6e Namei Data structure and Altorlthm!
Course Code: PCC-CS301

C,ontact 3L

Credits: 3

No, of Lactures: 40

@uhtr#'
[8rl
lntroduction: Basic Terminologies: Elementary Data Oryanlzatlons, Data Strwture Op€ratlons:

insertion, deletion, traversal .*, Analysis of an Algorithm, Asymptotlc otatloni, Tlme.Space tnde
off. Searching: Linear Search and Binary Search TechnQues and thdr complexlty anatysls.

Module 2:

t9LI
Stack rnd queu$: ADT Stack and its operatlons: Algorithms rnd their complexity analysb,

Applications of Stacks: Expression Conversion and cvaluatlon - corresponding algorlthms rnd
complexity analysis. ADT queue, Types of Queue: Simple Queuq Orcuhr queue, Prlodty queuG;

Operations on each types of Queues: Algorithms and their anatysls.

Module 3:

ITLI

llnked usts: Singly linked lists: Representation ln memory, A[orlthms of s€vEral op€rauons:
Tnversin& Searchin& lnsertion into, Deletion from ltnked llst; llnked representation of Stack and

Queue, Header nodes, Doubly linked list operations or k and rlgodthmk rnalysls; Orcuhr Llnked
Usts: all operations their algorithms and the complexity malysis.

Module 4:

[7rl
sorting and Hashing: objective and properties of different sortlnt algorlthm: selection sort, Bubble
Sort lnsertion Sort, Qulck Sort, Merge SoG Heap Sorg performancc and Camparkon among all the
methods, Hashing,

rp

l

,,1

0

22

2

0

0-0-3
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ERAINWABE U]{NERSTTY

DEPARTMENT OF COMPUIER SCIE ICT A E{GIT{EEflT{G

course structure: B' Teclr. Comgglrr Sdorrr A Endnorlnf mrs
Module 5:

lerl
Trees: Easic Tree Terminologies, Different typet of Trees: Blnary Tree, Threaded BlnarY Tree, Blnary

Search Tree, AVL Tree; Tree operations on each of thc treer d thelr dSorithms with comPhxity

analysls. Apptications of Binary Trees. I Tree, 8+ Trec: defnnltlogs, allorthms ard anatysis.

.il
Graph: Basic Terminologies and Representatlonr, Gnph sbarch rnd travErsal alSo.lthms and

complexity analysis.

T.4l
suggJfd bookru

1. 'Fundamentals of Data structures', lllustrated Edltlon by Ellis Horowltz, Sarta, Sahnl, Computer

Science Press.

Spggcstcd reference books:

1. Algorithms, Data Structures, and Problem SoMnS wlth Cr+', [lust.ated Edhbn

by Mark Allen Weiss, Addison-wesley Publishing Company

2. 'How to Solve it by Computer", 2nd lmpression by R G. Dromcy, Pearson Educatlon.

Course Name: IT Workshop (Scl l-ab/MAILABI

Course Code: PCC{S302

Contact: 1L

Oedits: 1

No, of Lectures: 10

.!*

Module 1

tlu
lntroduction to MATIAB Programmlng: Baslcs of MATIAB prqr.mmlng, 16, operatlons ln

MATLAB, Loops and execution control, Working with files: Scdpts aod Functlons, Plottlng end
program output

Module 2

I2rl
Approxlmations and Errorc: Defining erro6 and preclslon ln numerkal methods, Truncation and
round-off errors, Error propagation, Global and localtrutrcation erto6

Module 3

13rl
Numerical Differentlation and lntegtation3 Numerical Differenthtlon ln slngh variable, Numerical r

differentiation: Higher derivatives, Differentiation in muhiph var.rabhs, Newton{otes lnteSration .
formulae, Multi-step application of Trapezoidal rule, MATLAB functions for lnt gatlon

tl

C
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BRATNw.ABE urvtninv
DEPARTMENT OF COMPUIiEf,SSEIIGE A Eil6|]IEERI'IC

Course Structure! B, Tcch. Cooput t Sd.rE 3 EnSlo..tl.lt 2018

?lodute 4
I2tl 

",,o4-.Llnea. Equations: Linear alipbra in MATLAE, Gaus Ellmhatlon, tU decomposltlon and partial

pivotin& lterative methods: Gauss Siedel r{at*\.

Modute 5 :i p'

lzrl
Nonlinear Equatlons: Nonlinear equations ln singh varlable, MALAB functlon fzero ln single

variable

tixe:d-point iteration in slngle variable, Newton-.Raphsoo ln rlngL v.rlabh, MATIAB functbn ftolve
ln slngle and multiple variables, Newton-Raphson ln muhlph varbbles

f4^
&B8estfr book:
1. Fausett LV. (2007) Applied NumericalAnalysls Using MATLAB, 2nd Ed., Pearson Educatlon

Sogtestc+*f ference books:

1. Chapra S.C. and Canale R.P. (2005) Numeriol Methods for Englneers, 5th Ed,, Mccray l$ll

Course Name: Data structure and Algorithms l,ab

Cou6e Code: PCC-CS391

Crntact3 3P

Credits: 2

No. of Perlods: 24

Module 2

lmplementatlon of linked lists: insertin& deletln& lnverting a llnked llst lmphmcntatlon ofstacls &
queues using linked lists: Polynomial addition, Polynomlal mulupllc.tlon

Module 3

Spa.se Matrlces : Multiplication, additlon.

Module 4

Trees: Recursive and Non Recursive traversal of rrees, Threaded blna.y tae€ traversal. Avt tree
lmplementation, Application of Trees. Application of sortlng and searchln3 algorithms

;

p V

J

I

{

F

,.nli

F

Module 1

Stacks and Queues: adding, deleting elements Circuhr Queue: Addiru, & dehtiru elements Mergint
Problem, Evaluation of expressions operations on Multiple stacks & queues



BRAINWARE UNIVER!'.lr\f

DEPARTMENT OF COMPUIER SGTET{CE A E,IGINEERITIG

course Structure: B. Tech. Co.ttputar ScLtra A Erylnaarlat 20ft

Module 5 - 
" - 

:

Hash tabtes implementation: searchin& lnseruns andd€letku;'searchln8 & sortllu technhu6.

Course Name: lT Workhop (Scl tab/MAIf.AB) ', 'l
course code: Pcc-c5392 'r I

Contact:3P

Oedits: 2 !

No. of Periods: 24

Module 1

lntroduction to MATIAB Programmlng: Basics, Anay, toops and erccutlon control, flles: Scrlpts and

Functions, Plotting and program output

Module 2

Approximations and Errors: Errors and

Precision, Truncation and round-off errors, Error p.opagation, Global and local truncatlon errors

Module 3

Numerical Differentiation and lntegratlon: Numerkal Dlfferenuatlon ln slngh Yariau, multiple

variables, Newton-Cotes integration formulae, Muhl-step aPPllcatlon ofTrapezoidal rule '

4g4{tel
unear Equations: Gauss Elimination, LU decomposftlon and partlal phoun& lteratlye methods:

GaussSiedel far$
Module 5

Nonlinear Equations: Nonlinear equations in single variable, Newton-Raphson ln slngle variable,

MATTAB function fsolve in single and multiple varlables, Newton-Raphson In muhiple variables

SEMESTER - IV

Paper Code Paper Name t.T. P Credlts

HSMC(CSE)401 Management I 3-0-0 3 1m

PCC-Cs401 Computer Organization and Archltecture 3 100

Design and Analysis of Algorithm 3 -0-0 3 100

PCC-CS403 3 -0-0 3 100

PCC-C5404 Discrete Mathematics 3-1-0 4 1m
HSMC(csE)491 English ll Lab 0-0-2 1 1m

PCC-CS491
Computer Organization and Architectute
tab 0-0-3 7 1m

PCC-CS492 Design and Analysis of Algorithm tab 0-0-3 2 1m

M A/

lg

,IF

a

Totel Marls

PCC-CS402

Operating Systems

3-0-o



BRAINWARE UN]VENSITY

DEPARTMENT OF €OMPUIER SCIEIICE A EI{GINEERII{G

Course Structure: B. Tech. ComputGr Sclenca & Endn Gd.lt 2018

Course Name: Computer Organlzatlon and Archltacurra

Course Code: PCC-C5401

Contact:31

Credits:3
Itlo. of Lectures: 40

Module 1

[10r1

Functional blocks of a computer: cPU, memory, lnput-output subsyrtams, control unit lnstn ction

set archltecture of a cPU - registers, instruction execution cych, Rn lnteryretation of instructions,

addressing modes, instruction set. Case study - instruction sets o, sorn€ oommon CPUS.

Module 2

[srl
Data representatlon: slgned number representatlon, nxed ad froatlry polnt reptdlntatiom.
character representation. computer arithmetic - lnteger addltbn end subtractlon, rlpple cany

adder, carry look-ahead adder, .G multiplication - shift-end add, 800th muhlplhr, cany save

multiplier, eI, Division restoring and non-restodng technhues, floatlu polnt ertthmetlc

Module 3

lsrl
Memory system design: semiconductor memory techmloSles, memry ortanlzatbn. Pertpheral

devices and their characteristics: lnput-output subsystems, UO devlcr lnterface, l/O transfers -
program controlled, interrupt driven and OMA prlvileged and nor.prlvlleged lnstructions, software

lnterrupts and exceptions. Programs and pro€esses - role of lnterupts ln process state transltlons,

l/O device interfaces - 5Cll, USB

Module 4

tTrl
Pipelining: Basic concepts of pipelinin& throughput' .nd sp€€dup, plpellne harards. Penllel
Processors: lntroduction to parallel processors, Concunent acoess to memry and cache coherencl.

Module 5

[5rl
Memory organizationr Memory interleavin& concept of hlenrchkal memory oryanlzation, cache

memory cache size vs. block size, mapping functions, replacement.lgodttuns, wrltc policles.

-,

.ir

f.

ll

PCC-CS493 Operating Systems Lab 0,0-3 100

PCC-CS494 Linux Administration Lab 0-0-2 I 1m

Total 24 ltm

FB
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BRAINWARE UNNEN$TY
DEPARTMENT OF COMPIIJEN ICIETIGE I ETTG|I|EERIIIG

Course Structure: B. Tech. Computar Scls.Ea A Enahaarllrt 2018

Tr-l-
t|ugiested books:

1. "computer organization and Design: The HardyareAofhr.re htarhce', sth Edltlon by Dayld A.

Patterson and John L. Hennessy, Elsevier. :J

2.'computer orsanization and efUedadAffiilT,6th Edldotliy C* Hamacher, Mccraw Hlll

Higher Education. J I

&sgestedReference booksr I .

1. 'computer organization and Architecture: Deslgnlng tor Pertormance', 10th Edltlon by William

Stallings, Pearson Education.

2.. "Computer System Design and Architecture', 2nd.fditlon by Vincent P. Heurlng and Harry t,
Jordan, Pearson Education.

3. "computer Architecture and organization', 3rd Edition byJohn P. H.yes, Wca/Mccraw-Hill

Course Name: Design and Analysls of Algorlthm,
Course Code: PCC-CS402

Contact:31

Credlts:3

J{o. of Lectures:40

Module 1

leLl

'li

Module 2

tTLl Dij.L-oa-qlr'-
tundamental Algorithmic Strategies Brute-Force, Greedy,Dynamk Prognrunlng, BnncFand-Bound

and Backtracking methodologies for the deslgn tf aforithms; Ullst ationr of thesc technQues for
Problem-Solving , 8in Packing, Knapsack TSP. Heualstlcs <har.cterlstks .rd thelr tppllcatlon
domains.

Module 3

IloLl
Graph and Tree Algorithms: Traversal algorithms: Depth fllst S€.tdt (DFSI rnd Sreadth First Search

(BFS); Shortest path algorithms, Transitive closure, Minlmum Spannlry Trec, Topologkal sortlng
Network Flow Algorithm.

ll

v \

I % F.*iGrlr

r

i

lntroduction: characteristics of algorithm. Analysls of algorithms Arymptotk anahEls of complexlty

bounds - best, average and worst-case behavlofi Performance m€asurcments of Altorithm, nme

and space trade-offs, Analysis of recursive algodthms through reornenoc relatlons: Substftution

method, Recursion tree method and Masters' theorem.



BRAINWARE UNMENSITY

DEPARTMENT OF COMPUIEE SCIE!{CE * EllclilEEnilG
course structure: B, Tech. Crmputar Sclcnc3 & Erl3lnacrlry 201t

Module 4 .- |

tsrl
Tractable and lntractable Problems: Computabllity of AEprlthms, Computabllity classes - P, t{P,

NP-complete and NP-hard. cook's theorem, Standard NP{omplete problems and Reductlon

techniques. 
,11

Module 5

l6rl
Advanced Topics: Approximation beyond NP - P SPACT algoriqms, iendomlzed algorlthms, Class of
problems

'ft+t'
{6gested books:

1. lntroduction to Algorithms, 4TH Edition, Thomas ll CormeO Ghrdes E lJeserson,

Ronald L Rivest and Clifford Stein, MIT Press/McGraw.Hlll.

2. Fundamentals of Algorithms - E. Horowitz et al.

lolE€rted reference books

1. Algorithm Design, 1ST Edition, Jon Kleinberg and EvaTardc, Pearrcn.

2. Algorithm Design: Foundations, Analysis, and lnternet Examphs, Second Edltion,

Michael T Goodrich and Roberto Tamassia, Witey.

3. Algorithms - A Creative Approach, 3RD Edition, UdiManber, Addison-Weshn Readlngi {fr.

Course Name: Operating Systems

Course Code: PCc-cs403

Contact:31

G€dits: 3

No. of lectures: 40

Module 1

ITTI

lntroduction: Concept of Operating Systemt Generauons of Operatht syst€ms, Types of Op€ratlnt
Systems, OS Services, System Calls, Structure ofan OS- layered, Monolhhh, Mkrokernel Operatlnt
Systems, Concept of Virtu;l Machine. Case study on UNIX .nd WINDOWS Operaunt System.

Module 2

tert
Processes: Definition, Process Retationship, Different states of a Process, Proc€$ State transitlons,

Process Control Block (PCB), Context switchint
Thread: Definition, Various states, Benefits of threads, Types of thrcads, Conc€pt of multlthreads
Process Scheduling: Foundatlon and Scheduling objectiyer, Typer ofsqhe&1erc, &hedullng crfterla:
CPU utilization, Throughput, Turnaround Timg Waiting IImc, Response Tlme;

t'

tr
M
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BRAINWARE UNIVERIIITY

DEPARTMENT OF COMP.I'TEN SCTEilCT & E'{GII{EERINC

co urse stru ctu re: 8. Tech. Computas Sdanca & Entlnaadt[ 2018

Scheduling algorithms: Pre-emptive and Non pre€mptive, FCfS, SrF, iR; Multlprocessor

RealTime scheduling: RM and EDF.

Module3: I ..
tTrl -" ,h
lnter-process Communication: Critical Secti6n, nacc Codifor+ ptutual Excluslon, Hardwarc

Solution, Strict Alternation, Peterson's Solution, The Prcdrrcdr\Confumer Problem, s€maPhotes,

Event counters, Monitors, Message Passin& Classical IPC Probhms: Reade/s & Wrlter Probbrn,

Dinning Philosopher Problem etc.

Module 5:

[8r]
l/O Hardware: l/O devices, Device controllers, Dlrect m€mory access Pdrclphs of UO Software:

Goals of lnterrupt handlers, Device drivers, Device lndependent yO softxnE, Se@ndr,fstongc
Structure: Disk structure, Disk scheduling algorithms

file Management: Concept of File, Access methods, Flh types, Filc opcntbn, Dl]ectory structure,

File System structure, Allocation methods (contlguous, linted, lndexed), Frcc-rpace mnagement (btt

vector, linked list, grouping), directory implementatbn lllnear llst lt.sh table), effklencl erd
performance.

Dlsk Management: Disk structure. Disk schedullng - troFS, SSrF, SCAN, C-SCAI{, Dlst rcllablffty, Dlst

formatting, Boot-block, Bad blocks

YJ\..
Srqigested books:

1. Operating System Concepts Essentials, 9th Edition by Avl tiilb€.schaE, Pctcr G.Mn, Greg Gagnc,

Wiley Asia Student Edition.

2. Operating Systems: lnternals and Design Prlnclples, 5th Edltlon, WllLm Stalllnts, Prentkr Hall of
lndia.

v M

.\v

, J

ffi

Fjr
/

Module 4:

[erl
Deadlocks: Definition, Necessary and sufficient condttlons lor Deadlocl, Deadlock P,evention,

Deadlock Avoidance: Banke/s algorithm, Deadlock detectlon and Recovery.

Memory Management: Basic concep! Loglcal and Phyrlcd rddress mrp, Memory allocatlon:

Contiguous Memory allocation -Fixed and variable parutloF lnternal and Extemel fragmentatlon

.nd Compaction;

Paling: Principle of operation - Page allocation'- tladware support ror pagln& Protectlon and

sharin6, Dis:dvant:ges of paging.

Virtual Memory: Basics of virtual Memory - Hardwa.e ard control structurei - tocality ofrgference,

Page fault , Working Set , Dirty page/Dirty bit - Demand pagln& P.tc Replacement ifgorlthms:

Optimal, First in First out (FlFo), Second Chance (SCl, l{d recently used (NRUI and teast Recently

used (LRU).



BRAINWARE UNIVERSIIY
DEPARTMENT OF COMPIIIEA SGET{CE 1 EII6INEEfl'{6

course Structure: B. Tech. Comprltat Sclencr I Endnorrlltl zolt

Suggested ?qference booksr ,,., r

l.bperatlnB System: A Design-oriented Approach, lst Edltlm bV Chades Oowley, lmln Publlshlng

2. Operrting Systems: A Modern Perspectivg 2 nd Editlrn by Gary J. t{uti Mdlson-Wesley

3. Design of the Unix Operating Systems, 8 th Editbn by Maurkd BaqPrentlce,Hall ot lndla

4, UniL.r::-ni;ig tire Linux Kernel, 3rd Edition, Danid P. 8ovet, f,larcof,esad, O'Rellly and Assoclates

Course Name: Computer Organization and Archltettrn leb
Course Code: PCC-CS491

Contact:3P

Cred;ts:2

No. of Periods: 24

All hboratory asslgnments are b:sed on Hardware D6crlptlon tan&agc (VHDL or Verllogl
simL latirn.

Module 1

HDL introduction: Basic digital logic base prognmmlnt wfth HDL t+lt Addluoif Muluplkation,
Division

Module 2 ' {
Register & Memory: 8-bit Register design, Memory unit desl& and p€dorm m€mory opeftrtions.

Module 3

CPU & ALU: 8-bit simple ALU design, 8-bit simple CPU deslgn, lnterfaclng of CPU and Memory

dule 4

Asembly Language Programming-l: Study of Prewdtten pr,tritmr on 8085 tralner klt uslry th€

basic instruction set (data transfer, load/Store, Mthmetk, lotkall. Mdltlon, fubtracuon,

Multiplication, Division

Module 5

Assembly language Programming-ll: Shift, Rotate, BCD, ASCll, Converslon

Course Name: Design and Analysis of Algorlthm Lb
Course Code: PcC-cS492

Contacti 3P

Credits:2

No. ol Periods: 24 v

$?
Module 1

r



h

BRAINWARE UNNER$II
DEPARTMENT OF COMPUTERSOET{CT I:E'{E]ilEE8IT{C

co'Jrse structure: B. Tech. Computgf Sdrner t Bdnoorhf 20f8
Dlvlde and conquer : lmplement Binary Search {Elng DMdc-and Cooquer. epproadr, lmpler ent
Quick Sort using Divide and Conquer approach, flrd Maxlmum and Mlnlmum element from a arrry
of integer

Module 2 . t., :..
Greedy me',,lro,J: (inrplement any one of the followlng probhmlr futafU* froUtem,lob sequenclng

with deaJi:r,e, l,linirnum Cost spanning Tree by Prlm! AforlttXn, Mfr&num Cost Spannlng Trec by
Kruskal's A.;;r iLlrn r

Module 3
Branch anC Bound : lmplement 15 Puzzle Probhrn, 8ed<tncklng : lmphment E Que€n probhm,
(implement any one of the following problem): Graph Cobrlnt Probhm, Hamlttonhn Problem

Module 4

Dynamic P,.ogramrning : Find the minimum nurnber d rcalar multlplkatton ndd fior daln of
matrix, lmplement all pair of Shortest path for . Sraph ( Floye4, Warshafl Algorflhm ], lmplcmcnt

Traveling Sclesman Problem, lmplement SinSle Source shortert P.th for. traph (Dflkstra, Bellman

Ford Ali;r,thnr )

Module 5

Graph Traversal Algorithm : Breadth First Search (BFS), oepth Flrst Scerch IDFS) .t,
Course IiJrne: Operatint System [ab

Course CcCe: PCc-CS493

Contact:3P

Credlts:2
No. of Periods: 24

Module L

Shell prc3rcmming : creating a script, making a sslpt erccutable, shcllsyntex (varlables, condltions,

control siructurcs, functions, commands).

Module 2

Process : starting new process, replacing a process lmage, dupllcatlng a proGess lmaSg waltlng for r
process, zorrrbie process.

Modul,. 3

Slgnal: S.gnal hcndling, sending signals, signal lnterface, sltnals€ts.

v
V

Module .i

!

r



BRAI NWARE, UNIVER!'ITY

DEpARTMET-Ir oF coMpurERsoE GE d erctreerurc
C o i.i I se Struct u re; 8. Tech. Computar Sclanca & Engln€€rlnf 2O1t

Semaphorr: lrrogi,rrrnring with semaphores (usa functlons semctl, s€mgct-s€mop, s€t_semvalue,
del-semv; ire, sern:phore_p, semaphore_v). 

.-

Module 5
lnter-procesi com unication: pipes(use functlons plpc, popclr,

accessing F,io)

Course Nanrc: Lhux Admlnlstratlon tab
Course CoCe: PCC-c5494

Contact: zP

C.edits:1
No. of Per;c Js: 16

Module 1

lntroducrio,.: i tr. J \.rction to System Administratlon

Module ?

Tools: Essenrirl A.lnrinistrative Tools, Starting and shutdown

Module 3

Accounts: Ujer Accounts, Security

Module 5

Data Miir:;errrent: Linux Data Management POSIX ThreadS

SEMESTiI. - ;'

,rdote},..i

i
named pipes(FlFG,

.l

"*

e

Paper Co;e l,aper Name t.T. P Credlts Total Marks

HSMC(C5E j:.- 1 r!lrn3gement ll 3-0-0 3 1m

5 ignals and Systems 100

PCC-CS501 Database Management Systems 3 100

PCC-CS502 I c.lblect Oriented Programming ? -0-0 3 1m

PCC-Cir C: formal Language and Automata Theory 3-0-0 1m

PEC-5 i i
i:lective I

A. lmage Processing

B. Software Engineerin8

C. Artifi cial lntelligence

3 -0-0 3 100

PCC-CS591 Database Management System Lab 0-0-3 100

PCC-C55:,2 object Orie nted Programming lab 0-o-3 2 100

\,

Ae

r

Module .i

Network l,irn3gernent: TCP / lP Network Management

ESC(CS[)so1 3-0-0
3-0-0

2

3

t3



BRAINWARE UNIVERII]TY .

- .I.,.,RT:\1EIIT CF COMPUTER StrIEXGE & dNCIIIEESING

-; !, -! Structure: B, Tech. Computcr Sclqrca e frylncerlru 2O1t

MC-4

Tot:l

Course Naiir.: .;:t:!:se Management SystemS

Course Co-;;,- J--i::.1
Contact: 3-
Oedits: 3

J{o. of LecL-r.-: .J

module r
18L]

Database J;:1,i,li :r.h;tecture: Data Abstraction, Data lndepcndencc, Data Defln]tbn Lan&ete
(DDL), Dat:. i.,ri,;!rLl:licn Language (DML),

Data mo,J. i:: i:,,1i,., -r elationship model, netwo* model rclatlonel rnd object orhnted d.ta modeb,

integrity cr,.:r.r ;irrri, rj;ta manipulation operatlons.

Module 3

tTrl
Storage s;. -,-.,:.!: l,rdices, B-trees, hashinS.

Transac;,-., i.i!-J:r;irg: Concurrency control ACID propefi, Sedellablllty of schedulln& locklng
and tirnc5,-,,rp L::cd schedulers, t4ultFverslon and optimlsth Cmorency Control schemes,

Databasc ri;JvJr y.

Module .l

I6rl
Databas,-, : 

" 
iri,:r, : Authentication, Authorlzatton and access contro[ DAC MArC and R8A; nodels,

lntrusic.r 1..-.-.,-,,, SQL in.iection.

Module 5

lTrl
Advanc.i i-,-i::: Object oriented and object rehtbnrl d.tab.ses, Lotlcal databasg, Web
databas.:. );s',rl!,..rted databases, Data warehousitu and data mlnhg. 

ID
Y

.{

Ji

t:

f

1-0-0 0 0

800

Module 2

trzrt
Relationii ,,,.;. , i:,.;..rages: Relational algebra, Tuple and dornrln t€laUonal calculus, SQ[3, DDI- and

DML con:i, . .,:. .r,..n source and Commercial DBMS - MYSqL ORACU, DB2,Sqt seryer. Relatlonal

database ..,.j,r: ,,-,ri3in and d:ta dependency, Armstrong's arloms, t{ormal forms, DgXnndencl

[ilI'J. - -. -; ,:;..'. 
j"r'01[;,,r,,"r' 

Evaruation or retatronat argebn expressbm, euery equivalerce,

Join stral.,,"j, \L-.,, oItimizaticn algorithms.

Ci,i,:Litution of lndia

22



EsAINWARE UNIVEBSTTY-

.,EpARrMEr.rr oF coMPUrE_8 SGlCttCE a EilGlilEErul{G

- - -. ie Structure: B. Tech. Comput$,Sdm & Enala.ctllr3 l|oil
\.

1. "Dattb:.: - -, . ir.,. concepts", 6th Edition by Abrahem Sllberschatr, Henry F. forth, S. Sudarshan,

Mccraw-i. ..

Course N-.,.. .-;.,! ijriented Programming

Course C- *-.: r'--',::Lr2
Contact::-
Credits::
No, of Le..*. =-: -;.

tlSgesre-. -.. .,..-. --.lis: , 1,

1 "Princip,.: , , ,..., -:- - re and Knowledge - Ease Systems', Vol 1U J. Dhrlman, Compster Schnce

Press.

2 "Fund:r......-., - r ,, rrbase systems", sth Edition by R, Eh.srl.aDd S,.ilav"the, Pea,son Education'

3 'Founu - . , . - : i ! -. !, irases", Reprint by Serge Abiteboul, Rkhad Hull, Vktor Manu,

Addison-'.....-,

Module :
16rl
obrect L,:.....-
advanta::j) ,,,.1

polymor;,r,i-.;,

--,..epts: Difference between OOP and oth€r @ov?nt'ronal

-.,:dvantages. Class, objec! messaSa p.sCn& lnherltancc,

prol?grmlry -
enc5psulation,

Module I
[121]
Class & ; -.... ,..-,-.rties: Basic concepts of ja\6 proSremmlng - advantages of javr, bytecode &

JVM, d:.:- .,,.. -. ..-!!:ss specifiers, operators, control statements & loops, rrra% creatlon of clas,
object, i-, .., -.i-, ii,,:lize and garbage collection, us€ of method overloadln& thls keywor4 us€ of
objects:.- .....,,.-.., J. methods r,:turning objects, call by valua & callby reference, static varlables

& metlr- ,., ... .,:-- .i collection, nested & inner classes, basic stdng handllng conccpts- Strlng (dlscus

charAt$ . . , ., ,,-:: . r - 0, equalsfl, equalslgnoreGse$, hdex0f(!, lergth$ , rubstdng$, toCharArrayfl ,
tolowei.--.i, L -:.., 1,,i10, touppercase0 , trim(} , valueofll methods) & StrhSSuffer chsses (dlscuss

appenCi;, ,..1.:.:i.;,1, charAt{), dclcte0, deleteCharA(f, rnsurecap.cMl, 8etcha60, lndcxOf([
insert0, , -...-., , i,- - . rCharAt(), setlength(], substring0, tostrlngo methodsl, concept of mutabh and
immut:r-,, -...,._. .-rnmand l:ne arguments, basks of UO operatlons *eyboard lnput uslnt
Buffer.-,.. .. , - - - : , ; n e r c la: . - s.

Modull-.

[8rl
re

lp

F *t



DEPARTMENT OF & ENGINEERING

Course Structure: B. & Enslnocrlns 201E

Reusablllty properttet: Super class & ng multllev.el hlerarchn process of
constructor callinS ln lnheritance, use keywords wlth super(l method, dynamlc. '

method dispatch, use of abstract lnterfaces. Creation of packages, importlnS

packages, member access for packages.

Module 4 'l'
ITtl ,t i
Exception handllng & Multithreading: Exception handling basics, different types of exceptlon

classes, use of try & catch with throw, throws & finally, cfeatlon pf usei defined exception classes.

Basics of multithreading, main thread, thread life clcle, ereatlon of muhiple threads, thread
prioritles, thread synchronization, inter-thread communication, deadlocks for threads, suspending &
resumlng threads.

Module 5

ITtI
Applet Progremmlng: (using swing| Basics of applet programmlng applet llfe cych, difference

between applicatlon & applet programmin& parameter passlng ln applets; concept of delegation

eve;t model and listener, l/O ln applets, use of repalntfl, getDocumentBasefl, getCodeBase(l

methods, layout manager (basic conceptl, creation of buttons (JButton class only) & teK fields.

lUmPooks
1. Sarbara Liskov, ProEram Development in Javi, Addlson-Wesle% 2m1
2. R.X Das -'Core Java For Beginners' - VII(AS PUBIJSHING

Module 2

19Lt

.gt

dlttB|Eefercnca book3

1. oeitel and Deitel - 'Java How to Program' - 6th Ed. - Pgarson

2. lvor Horton's Beginnint rava 2 SDK - Wrox

Crurse Name: Formal Language and Automata T,teory

Course Code: PCC6503
Contact: 3L

Credits: 3

No, of l€ctures: 40

Module 1

l6rl
Introductlon: Alphabet, languages and grimmars, productions and derlvatlon, Chomsky hierarchy of
languages. p

h

:il

n/



, DEPARTMENT OF

Cou6e structure: 8.

UNIVERSIW

SGIENCE A ENGINEERINC

Sclence & Entlneerlnt 2018

#r.i
!
i

Regutar lantuages .nd tlnite automat :.Re8ular erpresslons and languaies, deterministic finite

automata (DFA) and equivalence with letular expressbns, nondetermlnistic flnite automata (NFA)

and equivalence with DFA, regular gnrnars and equivalence with finite automata, Properths of

regular languages, pumping lemma for regular languages, minifiization of finite automata,

Module 3 ' 'i'

Igtl 'i I

Context-free languages and pushdown tutomata: Context-free gramrlars (cFG! and languages

(CFt), Chomsky and Greibach normal forms, nondetermini$h pEhdown automata (PDA) and

equivalence with CFG, parse trees, ambltulty in CFG, pumping lemrna for comext-free languages,

deterministlc pushdown automata, closure p.opertles of CFLS.

Module t0

I 5rl
Context-sensitiye languages: Context-sensitlyr grammars (CSGI and languages, lin€ar bounded

automata and equivalence with CSG

flSi$j@&rerence books:

1. Harry R. Lewls and Christos H. Papadimitriou, Elements of the Theory of Computation, Pearson

Education Asle.

2. Dexter C Kozen, Automata and Computabllity, Undergraduate Texts ln @mputer Science.

Springer.

3. Michael Slpser, lntroductlon to the Theory of Computatlon, PWS Publishing.

4. John Martln, lnroduction to languaSes and The Theory of Computauon, Tata Mccraw Hill.

Courr€ l{amc! lmatc Proc6sln8
Gours. CodG: PEC-501A

P
V

tr EFFT FT @ **f-
F

r
F

Modulc 5

l10rl
Turlng machines: The bask model for Turlng machlnes (TMl, Tudng- recotnlzable (recunlvely

enumerable) and Turing{ecidable (recurslve} languages and their closure properties,6rhnB of
Turing machines, nondeterministic TMs and equlvalence wlth determlnlsth TMs, unrestricted

grammars and equivalence with Turiry machlnes, TMs as enumerators.

Undeddabllltf Church-Turing thesis, uniyersal Turlnt machlne, the unlversal and diagonalizati,on .

languages, reduction between languages and Rice's theorem, undecldable problems about

languages.

f4!
.lcnitrdbooks

1. John E. Hopcroft, Rajeev Motwanl and Jeffrey D. Ullman, lntroductlon to Automata Theory,

Languages, and Computation, Pearson Educatlon Asla.



BRAINIII'.ABE UNIVERSTTY

DEPARTMENT OF GOMPUIER SCIENGE & ENGINEERING

Courre Structure: B. Tcclr C.mput r Sclencc & EntlnG€rlng 2(}lt
Cont ce 3L

Crcdits: 3

No. of lrctures: aO

Module 2

l10rl
Dlgltal lmaSc Formatlon: A Simple lmate Model, Geomerk ModeF Baslc Transfo.mation

(Translation, scalin& Rotatlon), Perspective Projection, Sampling & quantlration - Uniform & Non

uniform.

Mathematlcal Prellmlnades: Neighbour of plxels, Connectlvlty, Relations, Equivalence & Transltive

Closure; Distance Measures, ArithmeUc/Logic Opeaatlons, Fourler Transformatlon, Prop€rtles of The

Two Dimenslonal Fourier Transform, Discrete Fourler Transform, Discrete Cosine & Slne Transform.

Module 3

I8tl , !*
lmage Enhancement3 Spatial Domaln Method, Frequency Domaln M€thod, Contrast Edhancement
-Unear & Nonlinear Stretching; Hlstogram Processlng; tnoothing - lmage Averagln& Mean Flher,

Low-pass FilterinS; lmage SharpeninS. HlSh-pass tlherln& HlSFboost Fllterin6 Derivatlve Fiherin&

Homomorphlc Filtering Enhancement ln the frequencl domaln - Low pass fiherlng High pass

filtering.

Module I
[7r!
lmaSG Restor.ttons D€gradation Model, Discrete Formulatlon, Altebraic Approach to Restoratlon -
Unconstrained & Constralned; Constralned Least Square Rertoration, Restor.tion by Homomorphh
Fllterin& Geomet.h Transformatlon - Spatlal Tnnsformagon, Gray l,€vel lnterpolation.

Module 5

lsLl
lm.tr S€tment dons Polnt Oetection, Une Detectloni Edte detectlon, Comblned detectlon, Edte
Unking & Eoundary Detection - Local Processln& Global Processlng vle The Hough Transform;
Thresholding - Foundatlon, Simple Global Thresholdtng, OpUmal ThresholdinE Region Oriented
SeSmentation - Baslc Formulation, Region Growing by PlxelAggre&tlon, Reglon Spllttlng & Merging. tef'r|
l.gSGrEid bools rJ

N

,

Module 1 ..'.:. ',.

l6tt . 'rr
I

lntroductlon: Background, DiEital lma8e Rep esentatlon, Fum$mental steps ln lmaSe Processing,

Elements of Digital lmage Processing - lmage Acqulsiuon, StoraSe, Processin& Communlcation,

Display.



DEPARTMENT OF

Course Structure: B.

& ENGINEERING

Sclencc & En3ineerlnS 2018

1. Digital lmage Processin& Gonzalves,PearP.f

2. Digital lmage Processin& Jahne, Springeglg{h

Cou6e N.ms: Software Englneerlnt

Course-Code: PEC-5018

Contact: 3L

Oedits: 3

No. of l3cturess 40

Module 1

l8rl
Softw.r. Entlncerln3: objectiveq Deflnltlons .Software Process modeb - Waterfall Model,

Prototype

model, RA4 Evolutlonary Models,lncremental, Splral Software Prolect Plannlnt- Feaslbllity

Analysls, Technhal Feasibllity, Cost- Benefit Analysb, CO@MO model,

Modutc 2 ' i*
18rl
St uctured Analysls: , Context diagram and DFD, Physkal end logkal DFDS ,Data Modelling, ER

dlagnms, Software Requirements speciflcatlon

Module 3

[1orl
D€sl$ ArpecB : Top-Down And Bottom-Up deslgn; Declslon tree, decislon table and structured

Engllsh, Strusture chart, Transform analysis Functionalvs, ObJect- Oriented approach.

Unlfied Modelllnt [en8uage3 Class dlagram, interaction diagram: collaboration diagram, sequence

diagram. state chart diagiam, activity dlagram, lmplementation diaSram.

Modulc I
tTrl
Codlng & Document tlon3 Structured Programmin& Modular Prognmmln& Module Relatlonshlp
Couplln& Cohesion, OO ProSrammin& lnformation Hiding Reus€. System Documentation.

Modde 5

tTLl

Jr

I

pl0

.rBo&.rr-*.,..*..'. . .....,-,, ! ...

r'

Suig$tdd reference books

1. DiSital lmage ProcesslnS & Analysis,ChandtE,Uajumder,PHl

2.Fundamentals of Digital lmage Processlng, Jaln, PHI

3. lmage Processin& Analysis & Machine Vision, Sonke, VIX,AS l

,

I
I

v



DEPARTMENT OF

Coursc Sttucture: B.

Ta3tln& Levels of Testin& lntetration

SCIENCE & ENGINEERING

Sdctr. e EnSlo€edna 20fl
Tesun& Software quality, Quallty Assurance,

Software Architecture.

Jr

Software Maintenance, Software
,-Jt
t'{EHtDolGJ

1, Software Engineering : A practitlone/sanproaclF Pressman(TMH)

2. software EnSineering- Rajib Mall (PHll ','
J

t <-

Courc Name: Artiticl.l lntellltenco

Cours. Code: PEC-501C

contacu 3L

Credits: 3

No. of lecture$ ro

Module 2

15rl

Problems, Problem Space & rearch: DefininS the problem as state spaae search, production rystem,

problem charaeteristics, issues ln the deslgn of search programs.

Modulc 3

I12tI
Seerch tadrnlques: Solving problems by searchlng :problem solying agens, searching for rclutlons;
uniform search strategles: breadth first search, depth flrst search, depth limited search, bldirectlonal

search, comparlng uniform search strategles. Heu stk search strateths, Greedy best-ff.st search, At
search, memory bounded heuristlc search: local search elgorlthms & opdmlza0on problems: Hill

cllmblng search, Cmulated annealing search, local beam search, &netk algorlthms; constralnt

saUsfa

ctlon problems, local search for constralnt satisfaction problems. Mversarlal search, Games, optimal
decisions & strateties in games, the minlmax search procedure, alpha+eta prunlng, addlUonal

refi nements, lte.ative deepening.

w

,

rqt 4

r

t4thtid referencd;boriks

1. Software Engineering- Pankaj Jalote (Wiley-lndial

2.software Engineering -Agarwal and Agarwal (PHl)
ry)

Module I
tsrI
lntroductlon: oyerview of Artificlal lntellltence- Problems of Al, Al technlque, Tic - Tac - To€

problem. lntelligent Agents, Agents & envlronment, natuie of envlronmen! strusture ofagfns, goal

based agents, Wllity based agents, leaming agents.

v



DEPARTMENT OF

Cout5c Stnrctute: I'
Modulc tl

llorl
rnowledgr & reasonln$ xnowledge

UNIVERSIW
& EI{GI EERING

scletre & Eryln€erl.ll 2018

repr.a*atauon lssues, reFesentation & mapplng approaches

to knowledge representation, issues ln kmwledge representation. Uslng predicate logic,

Representing simple fact in logic, represemiru hstant & ISA rbla0qnship, computabh functions &
predicates, resolutlon, natural deduction. Representing knowledge lplng rules, Procedural veBus

declarative knowledge, logic programmin& forward versus Ua&wari reasonin& matchin& control

knowledge. Probabilistic reasonin& Represen0ng knowhdge in an uncertain domain, the semantlcs

of Bayeslan networks, Dempster-Shafer theory Fuzzy sets & fuzry logics.

1.t$gd*t4dlissrcq$iE[a xntgtrffi rn
2. Artiflclal lntelligence A Modern App.oach, Shrart Russel Peter t{oryB PeaEon

Suttested reterencr books

1, lntroduction to Artiricial lntelligence & Eryert Systems, Patterson, PHI

2. Poolg Computatlonal lntelllgence, OUP

Coulla Nam€3 Databrsc Management SFtems lab
Coursc Codes PCGCS591

Contact 3P

Credits: 2

o. of Pe.lods: 2a

Modulc 1

Crcatlng Database

Cteating a Databas€

CreaUng a Table

Specifying Relational Data Types

Specifyin8 Const aints

t/ f,

A

F

I
Module 5

rrq
Plannln3: overview, components of a plannin8 system, Go3l stad plannlng Hierarchkal planning

other planning techniques.

N.tur.l l,.ngu.g. proc.sslnS: lntroductkrn, Syntactk procesing, s€mantic anatysis, discourse &
pragmatic processlng.

tcamlnt: Forms of learning, inductive leamlng learnlng declsion trees, explanatlon based leamln6

le5ming using relevance information, neural net leamlng & genetk harnlng,

Exp€rt Systems: Represendng and using domaln knowledge, .xp€rt rystem shells, knowhdge

acqulsltion.

'!,
Suggested books

^S/



BRAINWAEE UNIVERSIIT

DEPARTMENT OF GOMPIIIEN SGIENCE & ENGI EER]NG

Cou6e Structure: 8. Tach. Compuler Sclencc & Erulncerht 2OlS

Module 2

Tablc end Record Handllng

INSERT statement
Uslng SETECT and INSERT together
DETEIE, UPOATE, TRUNCATE statements

OROP, ALTER statements

Module 3

RctrleYins D.t trom . DatabasG

The SEtfCT statement

Uslng the WHERE clause

Using loglcal Operators ln the WHERE clause

Using lN, EETWEEN, UKE , ORDER BY, GROUP BY and HAVING Clause

Using Aggregate Functions

combining Tables Using JoINS Subqueries

Modulc 5

PUsQt
Cursorc in Oracle Pt / SQL

WrltinS Oracle Pt/ SQI Sto,ed Procedures

Cours. Itl.rnc: Obrect Orlented Prctr.trunlry t b
Coursc Codc: PCC{5592
Cont ct 3P

Cledits:2
No. of Perlo&: 2a

Module 1

OOP Baslcs:

Class

Constructor

Overloading

J

-*

V w

, ''%
F

FTE

7',

J

CreatinB lndlces

Module I
Drtabasc M.n gemcnt

Creating Vlews

Creatlng Column Aliases

Creatlng Database Users

Using GRANT and REVOKE

.lr

I

I



Inheritance

Oveniding
Wrapper class

Arrays

Module 2

Developlng lnterfaces:

Multiple lnheritance

Extending interfaces

Module 3

Peckates:

CreatinS packages

Acc€sslnt packaSes

Module tl
Multlthro.dld Prog.mmlnt

Module 5

Applet protrernrnlnt

TEEMESTER r Yl

.t;

I-t

,t

I

Paper Code Paper Name t.T.P credits Total Marks

PCC-CS5o1 Compiler Design 3 100

PCC{S602 Computer Networks 3-0-0 3 100

PEC{01

Elective ll
A" Advanced AlSorlthmt
B. Distrlbuted systems
C. Machine Learning

3 -0-0 3 100

Effi'
Elective lll
A. Cloud Computing
B. Embedded Systems

C. Data MininS

3-0-0 3 100

Open Elective I (Humanitlesl

A. EntrePreneurship
B. Project Management
C. Soft Skilb and lnterp€rsonal
Communication
D. Human Resource Development

3 -0-0 3 r00

PCC-CS591 Compiler Design Lab 0-0-3 2 1m

PCC{S592 Computer Networks Lab 0-0-3 2 1m
PROJ-CS681 Project I 4 100

wI "q

BRAINWARE UNIVERSITY

DEPARTMENT OF COMPUIEN SG|ENCE & ENGINEERING

Cou6e Structure: B. Tedr, Gomput r Sclence & Entlneedq 2018
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BRAINWARE UNIVERS]Tf,

DEPARTM ENT OF COMPUIER SCIENCE E LNGINEERING

Course Structu.e: B. TedL Computar Sclencc & Englneedng 20lt
cs682 seminar I o-0-2 1 1m

Total 24 900

Modulc 1

I2rl
lntroduction: Phases of compilation and oyeryiew.

Modute 2

18Ll

terlcal AnalyCs (scanncr): Regular languages, finltc automata, regular expressions, from reguhr

exp.$sions to finite automata, scanner generator (le1 flex).

Modulo t
[1011

Syntar Analysb lPaEerl: Context-free languages and &amma.s, pushdown autoilltta, [f(11

Srammars and topdown parsin& operator Brammars, 18(O), StS{l), lS(1}, lAtX(1) grammars and

bottom-up parslng, amblguity and LR parsin& LAl8(l) Frser tenerator (yacc, bison)

Module I
[1211

Scm.nuc Analysls: Attribute grammaR, syntax dlreced definltion, cvaluatiron and flow of atuibute
ln a syntax tree.

Symbol Tablcl Structure, symbol attributes and management

Run-timc .nvlronment3 Procedure activation, parameter passin& value retum, m€mory allocatlon,
and scope.

lntermedlatc Godr Gcnerrtlon: Translatlon of different hnguage features, different types of
lntermediate forms.

Godc lmprovement (optlmLaUon): Analysls: control-llow, data-f,ow dependence etc.; Code
lmprovement local optimization, global oitimEatlon, bop opumlz.tlon, peeFhole optimizatlon etc.

Modulc 5

l8rl
Archltecturc depandent codc lmproyements lnstruction schedullng (for plpellne), loop optlmlatlon
(for cache memory) ete. Reglster allocation and tartet code teneration

b

t r
i

Cou6e Name: Compller Deslgn

cours€ Cods: Pcc{s601
Contast3 3L

Credits: 3

No. of lecturo$ 40

l
.il
t

B
h-,

M



DEPARTMENT OF COMP9IES SCIET{CE E ENGINEERING

couEe St ucture: B. Teg! Ccmput r Scloncc & Eqln€erlq 201E

Adyanced toplcs: Type systems, data abstrtctlon, oompllatlon of Obiect Oriented features a

non-imperative programmin8 languaSelr.ir i , ;;.

,

Courla Namc: Computea Network
coursr Codei PCc{5502
ContacB 3L

Credlts: 3

No. of t ctur6: 40

{0

N.r1
t' I

Modulc

[8rl
O.t Gommunlcatlor Crmponents3 Representatlon of data and lts flow Netwo*s , Vadous

connectlon Topology, P.oto€ols and Standards, OSI model Transmlsslon Medla,

LAI: Wired lAN, Wireless LANs, Connecting LAI{ and Mrtual LAN

Teclrnlques for Bandwldth utlllzatlon: Multlplexlng - Frequency dMslon, Time dlvlslon and Wave

division. concepts on spread spectrum,

Medule 2

teu
Date tlnk layer rnd Medlum Access Sub leyen Error Detectlon and Error Co.rection -

tundamentalt Block codlng Hammint Disbnce, CRC; Flow Control and Enor contrd ptocob -

Stop and Wait, Go back - N ARQ, Selectiye Repeat ARO, Slidint Whdow, Pltgybackin& Random

Access, Multiple access protocols -Pure ALOHA Slotted AIOHA CSMay'CD,CDITA/CA

Modulc 3

trrl
Network layen Swltchlng, toglcal iddresslnt - pV4, IPVS; Address mapplng - ARP, RARP, BOOIP

and DHCHelivery, ForwardinS and Unlcast Rouung protocob.

ilr"'
Appllcetlon Leyen Domaln Name Space (DNSI, DDNS, TEtNEf, EMAIL Flh Transfer protocol (FTpl,

WWW, HTTP, SNMP, Bluetooth, Firewalh, Bask concepts of Cryptotnphy

1

p
TA
h,

Sr.ggi.rted boots

r

l

P.

Moduh I
lerl
Tr.nspo.l Lyen Proc6s to P,ocess Communlcatbo User Datafam Protocol (UDPI, Tnnsmission

Control Protocol [fCPl, SCTP Congestion f.ontro[ quauty of S€]Yke
qos Lnproulng tedtnlques: Leaky Bucket and Token Euclet algorfthm.
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BRAINWAREUN]VERSTTY

DEPARTMENT OF GOMPUIEN SSENCE & ENGINEERING

Course Structure: B. ,ccb. Compu!3t Scl€nc. e EnSlncctlnf 2018

1. Data Communlcation and Hetworking 4th Edltion, Behrou: A" torouran, McGraw-Hill.

2. Data and computer Communication,8th Edtlon, Wlllhm Stauings, Pearson Ptentice Hall lndia,
il .'

Suggested reference books

,- computer Networks, 8th Edition, Andrew S. Tanenbaum, Pearton Ufw lnternatlonal Edition.

2. lnternetworking wlth TcP/lP, volume L 6th Editk n DosShs (gmerfrenthc Hall of lndia.

3. TcPllP lllustrated, volume 1, w. Richard Stevens, Addbon-Wesley, Unlted States of America.

Courc€ l{amo: Advrnced Algorithms

Cou.ilo code: PEG501A

Cont cu 3L

Crcdits: 3

lio. of lectures: /O

5Ir,
IsLI
StrinS MatchlnS: lntroductlon to string-matching probho Natoe algorlthm, Rabin Karp, huth
Mo.ds Pratt, Boyer-Moore algorithms and complexity analysis.

3

Complexity: P, NP and NP{omplete complexlty classes; A few Np{ompleteness prooh; other
complexity classes. Theory of NP- Hard and NP{omplete Problems.

dlrlltr'
I8q
Approxlmation Algorlthms: lntroduction, Combinatorial OpumEatloo approximation factor, PTAS,

FPTAS, Approximation algorithms for vertex @ver, set cover, TSP, knapsack, bin packlng subset-sum
problem etc. Analysis of the expected time iomplexity of .the algorithms.

Module 5

rrq
Prnllel Al3orfthmr: lntrodustion, Models, speedup and effhlency, Some bask techniques, Examples
from &aph theory, sortlng Parallel sorting networks. Panlhl elgorhhms and th€lr parallel tlm! and V
paocessors complexlty.

rl

p

, J
I

Module 1

[1011

Dcslgn Prndlgms: Overvlew of Divide and Conquer, Greedy and D,ynamk ProtrammlnS strateSies.

Ba-slc aearch and traversal technlques for graphs, Backtncklng, Branch and Bound. Mar Flow

Problem

lTrl

2

N--



{uScested biioks'

The Algorithm Design Manual, 20111

2 Algorithms, 4th Edition, Robert s€dgewich Kevln Wayne Wldy, 2011

SuSgested referenca books

1. Algorithms Unlocked, Thomas H Cormen, lrlT Pre's, 201:l

Course l{amer Dlstrlbuted Systems

cou6r @de: PEc6OlB

cont cB 3L

Oodits: 3

t{o. of Lcturcs: rO

Module 1

I.TI
lnt oductlon to Dlstrlbuted System: lntroductbn, Eramphs of distrlbuted tystem, R6ource sharln&

Challenges

Module 2

lsrl - *
Operating Systsm Structures: Review of structutes: monollthlc kemel, layered systbms, virtual

machlnes. Process based models and client reryer architecturq Thc mlcrekemel based clhnt-server

approach.

Module 3

[10r1
(ommunlcatlon: lnter-process communication , Remote Procedure Call, Remote Object lnyocatbn,

Task and Threads, Examples from UNUX, Solarls 2 arid Wndows NT. lnherent Llmitations of
distributed Systems. Lamport's Logical cloclc Global stat Dlstrlbuted Mutual Excluslon, Classlficati6n :

of distributed mutual exclusion algorithm. l,lonToken based Algorlthm:Lamport's altorlthm,
Rlcart-Agrawala algorithm. Token based Algorlthm: Suzuki:bsami's broadcast algorlthm.

Modulc I
[ur]
Dbtrlbuted Deadlocl Detection: Deadlock handlini stretegles ln dlstributed systems. Cont ol

organlzatlons for distributed deadlock detection. Centrallzed and Dlst.lbuted deadlock detectlon

algorithms: Completely Gntralized algorithms, path pshln& cdgc-chaslnj tlobal state detectlon

alSorithm. ll t7

F i'iiFE
ilqrffi

F.

BRAINIA'ARE UNIVERSTTX

DEPARTMENT OF GoMPUTER SOENCI & ENGII{EERING

course Structure: B. Tcch. CemPut3r Sderrc. & ErulncGrlry 201E
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BRAI'{II'ARE UT{IVERS.IIY

DEPARTMEI{T OF @MP-grEi SC!E|{CE I El{GlNEERlt{6

Course Structure: B. T€ch. egqtpu.ttr sclslrc. & E Uloacrlnt 201E

F otection .nd securlty: Requirements fo, protectlon and s€curlty reglmes. The access matrlx model

of protection. System and user modes, dnSs of p.otectlon, aoces llsts, capabllities: User

authentication, passwords and signaturetirUse of single key an{ publk key cncryptlon.

Module 5

torr ' 'ii
Dlstdbuted file rystems: lssues ln the desfin of dlstributedlfih Jyrt"-r, n"rin6 transparency,

update semantics and fault resilience. Us€ of th€ Vlrtual File System hyer. EEmples of distrlbuted

systems including Sun NF$ the Andrew filestore, OODA file system afd OSF DCE.

Dlstiibuted Shared Memory: Architectu.e ard motivatlons. Algorlthms for lmplementinS DsM.

Memory coherence

suggested books

1. Andrew s. Tanenbaum and Maarten Van Steen, Olstributed Systems Prlnciples and Paradigms,

PHI

2. Singhal Mukesh & Shivaratri N. G., Advanced Concepts ln Operatlng Systems, TMH

iuttrted rererence books

1. Bacon, J., Concur.ent Systems, 2nd Edition, Addison Wesley 1998.

2. Galll, D.L, Distributed Operating Systems: Concepts and Pnctlce Prentice,Hall

C.ou]se l{amG: Machlne Learnlng

Course Code: PEG501C

Contact 3t
Ocdlts: 3

o. of Lrctures: {o

Module 2

18Ll

ctesslficatlon: ooss validatlon and re-sampllng methods- l(-fold cros valldatlon, Bootstnppln&
Measuring classifier performance- Precision, recall, Roc curves. Bayes Theorem, Bayeslan classifier,
Maximum [ikelihood estimation, Density funstlons, Reg]ession VI

p

".,t

Modulc 1

llorl
lntroductlon: lntroduction to Machine tearnlng, Examples of Machlnc l.amlnt applkatlons . Leamlng.
assoclations, Classlfication, Regresslon, Unsupervlsed Learnln& Relnforcement teamlng. Supervlsed

learning- lnput reprerentation, Hypothesis class, Vercion space, Vapnik-Chervonenkis (VC) Dlmenslon,

Probably Approxlmately l€arning (PACI, Nolse, tearnln3 Muhiple chsses, Model Selectlon and
Generalization, Dimensionality reductlon- Subset selectbn, Prlncipal Componcnt Analysis .



BRAr{W{8E Ur{rVERSltY

DEPARTMENT OF GO-MSU ET SqENGf E ENGT EERING

coursc structure3 B. Tsrh. fqmplrtlt ScLnc. & Etdno.rlna 2018

Modulc 3

lerl
Declslon Trees3 Entropy, Information Galn, Tree construstlon,.lD3, lssues ln Declsion Tree learning-

Avoiding Over-fittin& Reduced Enor Prunln& The probhm of Mlsslng Attrlbut6, Galn Ratlo,

Classification by Regression (CART), Neural N€tworte The PercEptro{t Actkauon Functlons, Training

Feed Forward Network by Back Propagation, ., f

Modulc 5

l6rl
tinsupervlscd learnln3: Clusterlng Methodr - X-means, ExpectatbFMaximlration Algorlthm,

Hlerarchical clusterlng Methods, Density based clusterlnt

Sqgested books ' (*
1. Mitchell, T, Machine learning, Mccraw Hill.

2. Ryszard 5. Michalski, Jaime G. Grbonell and Tom M. Mltchcll Machlnc Lcarnlng : An Artifrchl

lntelllgence Approach, Tioga Publishing Company.

Suggested reference books

1. Ethem Alpaydrn, lntroduction to Machine learning (Adaptiyc Computation and Machlne Learnlng),

MIT Press, 2004.

2. Christopher M. Bishop, Pattern Recognition and M.chine learnln& Sprlnger, 2005.

Cours. N.m.: Compller Deslgn lab
Cour36 Cod.: PCC{S691

Contack 3P

Creditss 2

llo. of Perlods: 2a

Modulc I
lexic.l Analy.er

Moduh 2
Grammer

t0lr.j')

r

,

Module a

ITrl
Xemel Mrchlnes: Support Vector Machine- Optlmal S€parating hyper plane, Soft-marSln

hyperplane. Kerneltrlclq Kernel functlons, Dlscrete Markov Processes, Hldden Markw models, Three

basic problems of HMMS- Evaluatlon problem, flndlng state sequence, Leamlng model parameteE.

Combining multiple learners, Ways to achlew dlverslty, Model comblnation schemes, Votin&

Battin& Sooting



ERAINWANE UNIVERSIW
DEPARTMENT QF CO!U,UIER SCIENCE & EI{GINEERING

Cou6e Structure: B. Te.ch. Computer Sclenc. & En8lneerht 2018

Module 3

Pars€r

Module I
Loop unrolllng

Course Name: computer l{etwotks
Coursc Coder PcC4i602
Contacti 3P

Credits: 2

No. of Perlod$ Z{

Module 1

illc lnstallauon & confl guration (Windowdllnur)

Module 2

FamlllarlzeUon

Ne$rorklng cables (CATS, IJIP)

Connector (RJ45, Ttonnector)
Hubs, Switches

IPC (Message queue)

'lt

Module 5

Eror Detcctlon and Gonestlon
Data Unk Layer Error Detection Mechanism (Cyclic Redundancy Checkt

Data link layer Error Cont.ol Mechanism (Selectiye Repea! Go Back t{}

'I

,ri

i

F.

M

TT'

fl
Module 5

YACC

Module 3

Socket PJotremmlnt
TCP/UDP Socket Programmlng

Muhlcast & B.oadcast Sockets

lmplementation of a Prototype Multlthreaded Serve.

Module I
Flow cont ol
lmplementation of Data l-ink Layer Flow Control MechSnlsn (Stop & Walt, Slidlnt Window)



BRAINWASE UNIVERSITY

DEPARTMENT OF GOMPUTER SCIENCE & ENGINEERINC

Cou6e Structure: B. Tectl Computs, Sclencc & Englnccrlnt 2018

SEMESTER - VII

Coune ]{am€: Bi8 Data Analysis

Coursc Code3 PEC701A

Contact 3L

Creditss 3

No. of lrctures: 40

Module 1

lr0Ll
lntroductlons Evolutlon of Big data - Eest Practlces for 8lt data Anahnlcs - Blg data characterlstlcs -
Validating - The Promotlon of the Value of 8ig Data - BE oata Us€ Cas€s- Characterlstlcs of Bit Data

Applications - Perception and Quantification of value -Understandlng Blg Data Storage - A Genenl -
Overvieru of High-Performance Architecture - HDFS - MapReduc. and YARN - Map Reduce

Programming Model

Modulc 2

18rt
dusterlry and ChsslflceUon: Overyiew of Clusterlng'- K-means - Usc Cases - Overvlew of thc
Method - Determining the Number of Clusten - Dlatnostks - R€ason3 to Choose .nd Cautions .-
Classification: Decision T.ees - Overview of a DeclCon Tree - ThG Goncral Algorithm - Declsbn Tree
Algorithms - Evaluating a Decision Tree - Decision Trees ln R - Naive Bayes - Bayes, Theorem -
Naive Bayes Classifier. E

TL. T. P credits Total MarksP.per code Paper Nama

1-1-0 z 1mBSC(CSE)701 Biology

Elective lV
A. Bit Data Analysis
8. Cloud Security

?-oJo
It'

3 100PEC-701

Elective V
MOOC CouBes .3 

-0-.0 3 1mPEC-702

3-0-0 100

Open Elective ll
A- Analog Communication
B, Dlgital Communicatlon
C, Cyber Law and Ethics

D. lndian Music System

0-0-E 4 100PROJ{S781 Project ll (lndustrial Trainin8)

Seminar ll 1 1mcs782

Total L7I

r

FW
w GGt

F

,a

3oEc-701

6m

o-o- 2



BRAINWARE UNUENSIIY

DEPARTMENT OF COMPUIER s(.lENCE & ETIG]NEERING

Course Structure: 8. TeclL Gomputst Sclcnc. & E Ulne€rlr[ 2Ot8
3

[8rl
Assoclatlon and Recommendatlon sFtimsr.AtFo€iatlon Rubs - Overvlew - Aprlorl Algorlthm -
Evaluation of Candidate Rules - Applications of Associatbn Bules - Flndlng Assoclatlon & finding

slmilarity - Recommendation System: 
'Colhborative 

necqpmendatlon- Content Based

Recommendation - Knowled8e Based Recommendatioft' Hybrid Rec?nmendatton Approaches.

Modul. I
tsrl
Striam Mcmory Streams Concepts - Strearn Data Model and &chttecture - Stream Computln&

Sampling Data in a Stream - Filtering St eams - Countht Dlsunct Elements ln a Stream - EstimatlnS

moments - Countlng oneness in a Window - Decaylry Wlndow - Real tlme Analytics Platform(RTAP)

applicationr - case Studies - Real Time Sentiment Anatysls, Stocl Market Predlctlons. Usint Gnph

Analytks for Big Data: Graph Analytlcs

Modulc 5

lsrl
oSQL Dat Man gement tor Bit Dat .nd Vlsu.llratbn: NoSQI Databases - Schema-less Modeb,

lncreasing tlexibility ,or Data Manipulation-Key Value Stores. Document Stores - Tabular Sto.es -
Object Data Stores - Graph Databases Hive - Sharding - Hbasc - Anatyzlne bE data with twitler -
Big data for E{ommerce Big data for blogs - Review of Eash Dat Analytk Methods ujlg}R.

Suge$ed books

1. Anand Rajaraman and Jeffrey David Ullman, 'Minlng of Masslve D.tas€tf, cambridge UnlveBity

Press, 2012.

2. David l-oshin, '8it Data Analyticsi From Strateglc Plannlru to Enterprls€ lntegratlon wlth Tools,

Techniques, NoSQL and Graph', Morgan f€ufmanry'El scuhr Publlsheo 201i1.

Suggested relercnce books

1. EMC Education Services, 'Data Sclence and BIS Data Anatytks: Discd€rln& Anatfrlng, Vlsuallrlng

and PresentlnB Data', Wiley publishers, 2015.

2. Bart Eaesens, 'Analytics in a Big Data World: The Essential Guide to Oata Sclencr .nd lts
Applicatlons', Wiley Publishers, 2015.

3. Dietmar Jannach and Markus Zanker, 'Recommendcr Syrta[rE: An lntroduction', Cambrklge

Unive6ity Press, 2010.

Course Name: Cloud Securlty

Cou6e Codc3 PEC701B

Contast 3t
Oedits: 3

No. of Lectures: to
p

F

r

d

F

v

$-



ITII
Vlrtuallzatlon: virtualization concepts, Objectlvei, Typ6 of VlrtualEatlon & hs benefits, lntroductlon

to Various Virtualization OS (Hypervlsorl, HVDR usiry Virtualization, Uve MiSration of VMs, SAN

backend concepts, SAA/ defined Networking (OpenFloVOpenVSwitch), Slf, Defined Datacenter,

S/w Defined Storages" Virtualization for Enterprise - Vmware, Xen, lI/M wlth oVlG Hyperv

Module 3

I9II
Bulldln3 doud Network: Designing and lmplemenunt a Data Cent r{ased Ctord, lndufi and

lnternational Standards Communication Requirements for Cloud lmphmentation Prlvata , Publk &
Hybrid Clouds, Private, Public & Hybrid Clouds - Advantages & Dlsadvantag6, On PreqlXp rnd Off
P.emlses Cloud servlces, lnstalling a Cloud iervk uCnt Eucahptrs, Opcn l{ebuh, 6pen Stach

Amazon Web Servlces, Microsoft Azurg Google App Englne, VMware elr, Setdry up your own Chud

Modulc I
tTrl
Prlyat. Ooud: Private cloud using open source toob, UrderstendlrE varlous cbr.d pludns, Settlng
up your own cloud environment, Autoprovisionin& Custom lmagca, lntetratlnE tools llka t{atlos
lntegration of Public and Private Cloud

Module 5

teu
Ooud Securlty Servlces: lnfrastructure Securfty, l{etwork level securlty, Host level security,
Application level security, Data security and storage, Data privacy and s€curity lssues, Jurisdldlonal
lssues ralsed by Data location, ldentity & Access Management, Access ConEol, frust, Re'putadon,
Rish Authentlcation in cloud computin& client access ln cloud, cloud conuactlng Model,
Commercial and business considerations

V
H

F
EG

H

r BRAINIIVAEE UNIVERSMT

DEPARTMENT OF GOMPTT,TEB SCIEITCE E EI{GIT{EERING

Course Structure: B. Tecll Comput r Sdcnc. a Ensilocerhs 2018

Module 1

IstI :

lntroduction: Cloud, Services provided by.cloud - Software Ar a S€rvic€(Saas), lnfrastructure As a

Service(laa5), Platform As a Service(PaaS), De*top A' a SeMco (DaaS) and VDI etc. Advantages &

Disadvanta8es, Applications for Businesses.{loud Seryke Protdderslbdef oveMew of malor Cloud

Seryice providers - Amazon AwS, Google App En8ine, Microsefq V&ware. Cloud Computlng Rbks

and lssues

Sugested books

1. Kal Hwang, ceoffrey C. Fox, Jack G, DonSarra, ,Distrlbutcd rnd C:loud Computlng, From parallel

Processing to the lnternet of Things', Morgan loufmann publish.r$ 2OUl.

&



BR.AINII|I|SE Ut{lVERltlIY
OEPARTMENT OF (BTUU ,IE8 SG|ENCE 3 EIIGI'{EENNG

r, Cou6e Structure: B. Tqgi. qeprpltr , Sdenc. e EnSln .dry z0tt
* 2. Rittinghouse, John w., and James F. Ransome, -{oud CompstlnS: lmplementatlon,

Management and Security. CRC Press, 2p17.

SugSested reference books

1. Rajkumar Buyya, christian Vecchlola, S. Tharnaral Selvl .-{t4ffterlng Cloud Computln& Tata

ITlli Xl,i:;1t'rl;hony verte, Robert Ersenpeter, 'cr*a c.iip,tiL - A pncrrcar Approach, rata

Mcgraw Hill, 2009.

3. george Reese,'Cloud Application Architectures: Bulldlng fuplkatbns and lnfrastructure ln the

Cloud: Transactional Systems for EC2 and Beyond ffheory ln P6ctker, CfRellly, 2qD.

SEMESTER - VIII

Tot l Credit 150

Course Nam!: Securlty and Prlvacy of Data

Coursc Gode: PEC801A

Contact: 3L

Credlts: 3

llo. o, Lectures: {0

Modulc I
lsrl
Sccurc lsolatlon of Physlcal & toglcal lnfrastructtro: Objectiyer, lsohtlon, Readints Compute,

Network and Storage, Common attack vectors and threati, Secu.e lsohtion Stmtegies
p

v

Paper Codg Paper Name T.T.P Oedltr Total Mark

PEC801

Elective Vl
A. Security and Privacy of Data

B. Modelling lnternet Attack
3 -0-0 1m

oEc-801
Open Elective lll
MOOC Courses

3-0-o 3 1m

oEc-802

Open Elective lV
A. Fiber optic Communication
8. Satellite Communication
C. History of Science

D. Organizational Behavlor

3 100

PROJ-CS881 Project lll 0-0-8 100

cs882 Grand Viva 1 100

Total 500

F FNI! M

3

3-0-0
lt

t3

1

0-0 -0

t3



BRAINWARE UN]VERSITY

DEPARTMENT OF COMPUTER SCTENCE & EIIGINEERIITG

Cours€ Structure: 8. Tech. Computsr Sdencr & Enftnccdnf 2O1t

Modulc 2

IsrI
Multltenancy, Vlrtuallzatlon strateglesi lnter-.tEnant netwo&k segnentatlon strategiet Storage

lsolation strategies
.+t

Modul.3
lerl

-7 l:

oat Protectlon for Cloud lnfrastructur. and Scrvlccs: Cbud bas€d lnformation Ute Cycle, Ddta

protestion tor Confidentiality and lntegrity, Crmmon attack ieCors and threats, Encryptlon, Data

Redaction, Tokenization, obfuscation, PKI and xey Mana8ement, Assurlng date deletlon, Data

retention, deletion and archiving procedures for tenant data, Data Protectlon Strategles

Suggested books

1. John R. Vacca, 'Cloud Computing Securff, CRC Press 2015.

2. Shahed Latif, Subra Kumaraswamy, fim Mather, 'Chud Securlty.nd Prlvaqf O'Rellly 2flD

Suttested reference books

1. PeaBon, Siani, Yee, George (Eds.) 'Privacy and Security for C|oud Computing, Sprlnter 20fit
2. lmad M. Abbadi, 'Cloud Management and Securff tMley

Goursc Name: Modellnt lnternet Attack

Course Code: PECSOIB

Contacu 3L

c,Gdlts3 3

lr
p

tmE
lgB*nsgs$

r

Modul. I
I11rl
hforclnt Acces Control for Cloud lntrastructuI! b$ad SarrlcGss Accets control requlrements for
Cloud infrastructure, Common attack vectors and th.eats, Enforcing Access Control Strategies

Compute, Network and Storage, Authentication and Authorhatlon, Rohs-based Access Control,

Multl-factor authentication, Host, storage and network aocess con$ol optlom, OS Hardening and

mlnlmlzatlon, securlnt remote access, Verified and measured boot Readings, Flrewalls, lD$ lPS.nd

honeypots , ,J,

Module 5

teu
Monltorin& Auditlng and Managemcnu Proactlva actlytty rnonltoaln& lncldent R$pons€,
Monitorlng for unauthorized access, malicious trafflg abusc of system pdvlhtes, lntruslon d€tectlon,

cvents and alerts, Auditint - Record generation, Reportlng and Management, Tamper-prcofing

audit logs, Quality of Services, Secure Manatemen! User manatemen! ldentity management,

Security lnformation and Event Management



Module I
[8rl
tntroductlon: Network security Model, Types of Attack, overvFw qftnaost crmmon s€curity lssues,

Unux Security Overview, Password Attacb Dlctlonary Attacf --Ihrya*iu dlctlonary.ttack, lP Tabl€s,

Using iptables to thwart dictionary attaclq Password Cr*kinS -

Module 3

17u
Malware: Virus lnfection Techniques, Anatomy of a Vlrus, Vi.us Prop.&tlon, Oasslflcation of Mruses

based on lnfeaion Techniques, Memory S&ategies etc., Oetense Agalnst Mruses, Worms, (case

Study Morrls Worm & Conficker worm), Malwa,e analysis, Statlc and Dynamk Mahrare analysb

Module tl

Ilorl '{
Applicauon Yulnerabllhlesr Smashing the Stack for Fun rnd Profft, tormat string attack, SqL

lnjection, )GS, Authentication- Overview of Authentkauon, Need ior xey Distrlbution Crnters,

Authentication & Key Distribution Protocols - Needham Schrceder, lGrberos, Random Number

Generation - Psuedo and True random number teneftitoE, Cryptosr.phk lV Sec1lre PRNGS - the
Blum BlumShub Generator, PRNG - Llnear ConSruentlal Generato6, Entropy - softwaae and

hardware, Message Authentication Codes

Module 5

[10r1
TCP/P Vulnerabllitles: TCP Overvlew - Connection Setup/teardown, P.ckrt Snlffln& Detcctlnt
Sniffers on your network, lP Spoofin& ARP Poisonln& UDP Hijackln& Fragmeiitatlon Attack- Plng of
Death, Evasion & Denial of Servicg UDP Hiiackin& TCP Spoofin&. TCP HiJacklq - Mitnkk.ttach
Joncheray attacb SYN Flood Attack, Denlal of Servk€ Attaclq Port Scannlng TechnhuesDNs - Dt{S

Zones, Zone Transfer, BIND, DNS Spoofln& DNS cachc.Polsonlry lPsec {ntroductlon, Tunnel &
Transfer Modeq lPsec Authentication Header, Encapsulatlry Seordty Heade and payload, lPSec l(ey
Erchange

Suggested book
1. charlie Kaufman, Radla Perlman and Mike speclner, l{etwo securlty: pRlvATE communk tbn ln
a PUBLIC World, Second Edition, Prentice Hall, 2002. 

V 
'
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BRAINWART UNTVERSTTY

DEPARTMENT OF COMPUXER SCIENCE & EXGIT{EEBIIiIG

course Structure: 8. Teclr. Comput , ScIGnc. e Eadn Gtlry mu
t{o. of Lectures: 40

Module 2

l5rl
Heshlnt; Overview, Lookup tables, lntroductlon to falnbow Trblc, Mod€rn Unux Passwo.d Hashlng

Scheme

p

,$-



BRATNWARE UNIVERIIIiY

DEPARTMENT OF COMPUIER SCTEI{CE A ilGlNEEsI]IG
Course Structure: 8. Tech. Computct ScfencG & ErSlnccrLt zoft

Eric Rescoria, 1SSL and TIS: Deslgnlng and BulldlnS. Secure Systeos', Addison-Wedey

onal, 2000.

Suggested reference books , . L
1. Stephen Kent, Charles Lynn, Joanne Mikkelson, and Xaren Sgt, SeqFl Bord€r Gateway Protocol

($BGP)-Real World Perlormance and Deployment lssues, NDSql2000i

2. Proctor Paul, The Practical lntrusion Detection Handbooh Thlrd Editlon, Prentke-Hall, En3lewood

Cllffs

ll. B. A student wlll be ellgible to get Under Gnrduatd dclrro nrlth ]lomuf3 or .ddldmel Mlnor
EnSlneerln& lf hehhe completes an additlonrl 20 crGdlts. ntlr. cosld br ecqulnd ttrough
MOOcs.

fhe sald course ls however optional and the student b rr ltled to acq&a rdr cndlts du.ltg th.
utlre perlod of study.
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Module 2: Systems Modeling, Clustering and Vlrtuatizadon Sr IGLI
Disributed System Models and Enabling Technologies. Compur{ Ctusprs br ScalaDle Parallel Computing.
MruJal Machines and Mnudization of Clusters and Data cenues.Ibpticrirlions o, such modular architecure.

Name: Cloud Computing

Code: PCC-CS602A

Contact 3L

res: 40

1 l: lntroduction , T4LI
on to Cloud gomputjng, Migrating into a Cloud, Enriching the 'lntegratlon as a SeMce'Paradlgm

he Cloud Era The Enterprise Cloud Complting Paradigm. 
.

Suggested reference books
1. Cloud Computing: Principles and Paradigms, Editors: Rajkum{ Buyy& James Broberg, tudrzei M.

coscinski, wiley,2011
2. Enterprise Cloud Computing - Technology, ffchitectlre, Applications, Gautam Shrof, Cambrijge

University Press, 2010
3. Cloud Computing Bible, Banie Sosinsky, Wileylndia, 2010
4. Cloud Security: A Comprehensive Guide to Secure Cloud Computing, Ronald L. Krutz, Russell Dean

Mnes, Wiley- lndia,2o10

Module 3: Cloud Platform Architecture ! [8L]
Cloud Cbmputing and service Models, Architectural oesign of Compute and Storage Clouds, Public Cloud
Plafforms, Inter Cloud Resource Management, Cloud Security and Trust Management. SeMce Orientad
Architecture (SOA

Module 4: Cloud Programming and Software Environments ISLI
Features of Cloud and Grid Platforms, Parallel & Distributed Programming Paradigans, Programming Support

of Google App Engine, Programms and MicrosoftAzure, Emerging Cloud Software Environrnents

Modfle 5: Cloud Resource Management and Scheduling t .4LI

Policies and Mechanisms for Resource Management Applications of Contlol Theary to Task Scheduling on a
Cloud, Stability of a Two Level Resource Allocalion &chitectrre, Feedbad( Confd Based on Dynamlc

Thresholds. Evolution of storage technology, storage models, file q/sterns and databal, distibuted flle

systems, general parallel file systems. Google file system, Apache tladoop, BigTable, Mogastore, Amazon

Simple Storage Service (S3).

p

{

Suggested books:
1. Cloud Computing bible,Sosinsky, Barie ,Wley
2. Cloud Computing, Theory and Practice, Dan C Madnesc , MK Elsevhr.
3. Cloud Computing, A Practical Approach, Anthony T Velte, Toby J Whe, Rob€rt Elsenpotsr, TMH

J
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rse Name: Embedded Systems

rse Code: PCC-CS602B

Contact: 3L

Credits: 3

No. of l,.ectures: 40

e 1 : Fundarnentals of Embedded system tsLI
of the embedded system, Memory, Senso6 (resistve,' oflical, position, thermal) and Acualors

(solenoid valves, relay/switch, opto-couplers), r.qommunicatioA lntarfiace, Embedded firmware (RTOS,

Drivea, Applicatioh programs
Safety and reliability, enviro

Battery technolqgy,
Characrerlstics dnd

Solar), rcB and Passir/e components,

*falittr aributes (Design Meth) ol
latency Embedded Producl

UML

), Power-supply (
nmental issues.

embedded system. Real time system's requirements, real drne

development life cycle, Program modeling concep6: DFG, FSM,

Module 2: Embedded Serial Communication : [6L]
S[dy of basic communication protocols like SPl, SCI (RS32, RS485), lzc, CAN, Field-bus (Pofibus), USB
(v2.0), Bluetooth, Zig-Bee, Wireless sensor network

Module 3: Embedded Software, Firmware ConcepB and D€lgn IOLI

Embedded C - programming concepts (from embedded system poim of view): Optimizing brspeedMemory
needs, lnterrupt seNice routines, macros, functons, modifiers, dala q/pes, device ddvers, Multithreading

programming.Real time operating system: POSIX Compliance, Need of RTOS ln Embedded system

software, Foreground/Background systems, multitasking, context svuitching, lPC, Scheduler policies,

Archhecture ol kernel, task scheduler, lSR, Semaphores, rnilbox, mssFage queu€s. pipes, events, tmers,
memory management, RTOS services in contrast wit| radifonal os.

Module 4: Embedded Hardware and Design . *
lntroduction to ARM - v7-M (Cortex-t\43), ARM -v7-R(CortexR4) and comparison in betvveerl them

Suggested books:
1. lnuoduction to Embedded Systems : Shibu K. V. CfMH)
2. Embedded System Design -A unified hardware and software lnroducdon: F. Vahld (John wiley)
3. Embedded Systems : Rajkamd CrMH)
4. Embedded Systems : L. B. Das (Pearson)

[8LI

Module 5: pcos [101I
lnroduction to pCOS-ll RTOS, study of kernel suucture of pcogll. Slmchronizafion ln UCO$ll, lnter-task

communication in pCOS-ll, Memory management in pCOSll, poning of RTOS on ARM -v7 (emulation)

board, Application developments using pCOS-ll.

Suggested reference books
1. Embedded System design : S. Heath (Elsevieo

2, Embedded microconroller and processor design: G, Osbom (Pearson)
3. Embedded Systems: Frank Vahid , Wley lndia 2002
4. Embedded Microcomputer Systems - Real Time lntertacing - Jonafun W. \rbfuano; Cengage Leamlng;
Thkd edition.

RO

l./'
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Name: Data Mining

rse Code: PCC-CS602C

Contact 3L

Credits: 3
No. of Lectures: lU)

Module 1 : lntroduction to Data Mining t8L]
Data mining - Related technologies - Machine learning, DBMS, OleP, Stalislics, Data.Mining Goals, Stages
ot the Data Mining Process, Data Mining.Techniques, Knowledge Representation Methods, Applications,
Example: weather data

Module 2: Oata Warehouse and OLAP I : '

Data Warehouse and DBMS, Multidimensional data model, OIAP

," d$

Module 3: Data preprocessing t8Ll
Data cleaning, Datja lransformation, Data reduction, Oiscretization and generating concept hierarchies.
lnstalling Weka 3 Data Mining System, Experiments with Weka - filters, discretization

Module 4: Data mining knowledge representation tSLl
Task relevant data, Background knowledge, lnterestingness measures, Represondng lnput dala and ouFut
knowledge, visualization techniques

Module 5: Clustering [10L1
Basic issues in clustering, First conceptual ctustering system: Clust€ra Partitionlng methods: k-means,

expectiation maximization (EM), Hierarchical methods: distance-based agglomeralive and divisible clustering,

Conceptual clustering: Cobweb, Experiments with Weka - k-means, EM, @buleb

Suggested books: ' A
1. lan H. Witten and Eibe Frank, Data Mining: Practical Machine learning Tools and Tihniques (S€cond

Edition), Morgan Kaufmann, 2005

p

t6LI
'oterurf,ns, Example: loan dara set

p

r

Suggested reference books:
1. Principles of Data Mining (D. Hand, H. Mannila, and P. Smyth, MIT Press, 2001)

2. T. Hastie, R. Tlbshirani, and J. Friedman (2001) The Elements of Stalistical Leaming: data mining,
inrerence and prediction. Springer Verlag



Name: Digital Communication

Code: OEC-7018

Contace 3L

Credits: 3
No. of Lectures: 40

Module 2: waveform Coding

Module 1: Sampling & Quantization t10Ll
Low pass sampling - Aliasing- Signal Reconstruction-Quandzarion - Uniform & non-uniform quantization -
qu:rntization noise - Logarithmic Companding ol speech signal- PCM - TDM.

Prediction filtering and DPCM - Delta Mod

Module 3: Baseband Transmission [10L]
Properties of Line codes- Power Spectral Density of Unipola, / Polar RZ & NRZ - Bipolar NFIZ - Manchester-
lsl - Nyquist criterion for distortionless ransmission - Pulse sh$ring - goneladve coding - Mary schsrnes -
Eye pattern - Equalization.

Module 4: Digital Modulation Scheme I6LI
Geometric Representation of signals - Generation, detection, PSD & BER o, Coherent BPSK, BFSK & QPSK
- QAM - Carrier Synchronization - structure oI Non{oherent Receive6 - Principle of DPSK.

Module 5: Error control coding tSLl
channel coding theorem - Linear Block codes - Hamrnlng codes - Clalic codes - Convolulional co&s -
Viterbi Decoder.

Suggested books:
1. S. Haykin, 'Digital Communications", John Wley, 2005 "t
Suggested rererence books:

1. B. Sklar, 'Digital Communication Fundamentals and Applicationf, Zd Ediuon, PeaEon Educaliofl, 2q)g
2. B.P.Lathi, 'Modern Digital and Analog Communicalion Sflslems'3rd Edhion, Oxfotd University Press
2007.
3. H P Hsu, Schaum outline Series - "Analog and Digital Cornmunlcations', TMH 2006 4, J.G Ploakis,
'Digital Communication", 4th Edition, Tata Mc Graw Hill Company,2mL

V

ulation - ADPCM & 
^Ota 

pr$rip,o-Unear Predictive coding
T6LI

ls
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Lectures:40

Module 1: lntoduction EoLl
Computers and its lmpact in Society, Overview of Computer and Web Technology, Need for Cy,ber LaW
Cyber Jurisprudence at lnternational and lndian Level

Module z: cyber Law - lnternational Perspectives -- .ir
UN & lnternational Telecommunication Union (lTU) lnitiatives. qimcil tf
Cybercrime, Asia-Pacific Economlc Cooperation (ePEC), Orgdhizatibn
Development (OECD), World Bank, Commonwealth of Nafons

[101]
Europe - Budapest convention on
to,r Economic Cloperadon and

t4l.l

Module 3: constitutional & Human Rights lssues in Cyberspico tGLl
Freedom of Speech and Expression in Cyberspace, Right to Access Cyb€rspaco - Access to lntemet, Right
to Privacy, Right to Data Protection

Module 4: Cyber Crimes & Legal Framework EoLI
Clber Crimes against lndividuals, lnstitution and State, HacXing, Dhital Forgory, Cyb€r Stalking/Hamssment,
Clber Pornography, ldentity Theft & Fraud, Cyber tenorign, Cyber Detanulion, Difierent ofiences under lT
Act,2000

Module 5: Cyber Torts
Cybel Defamation, Different Types of Civil Wrongs under fts lT Act 20m

Suggested books: . A
1. Chris Reed & John Angel, Computer Law, OUR New Yo*, (2007).

2. Justice Yatindra Singh, Cyber Laws, Universal Law Publishing Co. Na,v Delhl, (2012).
3. Verma S, K, Mittal Raman, Legal Dimensions of Cyber Space, lMian Law lnstiUJG, New Delhl, (2m4)
4. Jonthan Rosenoer, Cyber Law , Springer, New York, (1997).
5. Sudhir Naib, The lnformation Technology Act, 2005: A Handbook, OUB N€w York, (20U)

Suggested reterence books:

1.Hon C Graff, Cryptography and E-Commerce - A Wley Tech Bdef, Wley Co.nputer Publisher, 2001
2.Michael Cross, Norris L Johnson, Tony PilEecker, Security, Shrofi Publishers and Distdbutoc Ld.
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BRAINWARE UNIVERSITY
OEPARTMENT OF COMPUTER SCIENCE

B.Tech Computer Sdenc.
Semester4

SEI'ESTER - IV

Prprr Name: Deelgn end Analysie of Algorlthm
Prper Codc: BcsE4ol
Contach 3L+lT
Croditi: a

- No, of Lacturss: {0

Unlt h lntroductlon to Algorlthm tf Ll
RAM model of computauon; Definition of algorithm; Basic characlsdsuc., Vpes and deslgn bchnhu€8.

Unlt ll: Complexity Analyrlr
t3Ll
Trn€ and Spac€ Complexity, Different Asymptotic notatbns (BigO, O, e and !.nall o, ur ) - thelr
mahematl:l significancei Lower Bound Theory: O(nlgn) bound br Comperison lort

Unlt lll: Rocunence: ELt
Recursion and lterartion - comparison; Tail recursion; Recur€nca rehtions and finding lolutiom tfuluoh
telescoping,Tree recursion, Master Theorem; Rang€ and Dornain transformation wi6 o€mples: Flbonicrj
rgcun6nc6, Tofler of Hanoi.

Unlt lV: Sorting Algorlthms:
TlLI

f

Pepor Cod. Paper Namo L:r T. *' Crodit

BCSE401 Design and Analysis of Algorithm 3-1-0 1 100

BCSE4O2 Object Oriented Syst€m 3-1-0 1 100

Comput6r Graphics & 1-0 1 100

BCSE4o4 Formal Language and Automata 't00

HU492 Communicative English lV Lab 0-0-3 2 100

BCSE491 AlgorithmE with Python Lab 3 't00

BCSE492 Ob,i6ct Oriented System with Java Lsb 0-0-3 3 100

BCSE493 Computer Graphi6 Lab 0-0-3 3 . (ptlm

BCSE494 Modem Application Development Labl 0-0-3 3 100

Total 30 900

\

\
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B RAI NI/YARE, UNIVERSITY
DEPARTMENT'OFqOMPUTER SCIENCE

B.Tedr Computs. Sd.lE
Ssmester'l

M6rg€ sort Qui.r( sort with Divide and Conqu* fppmedr, hdr'compLr.lty rnay3i.; Hoap tort.nd if.
compl€xity. 

. ., ,

Unlt V: Gr3ph tr.y.rs.l .lgorlthm -i I tlLt
Brsadth First Search(BFS) and Depth First Seadr(DFS); Classification d odg€! - bs., lorward, back and

crosS odg$ - complexity and comparison,

UnltlV:llgerithnlrorlgrbycreedy,$tabgy g0 Vg
Basic concept of Grs€dy rtrategy; Fractional Knspced( Plobl€ln; Job roquendng wlh &adllna. Grsph
Algorithms: Minimum Epanning tree by Prim'a, Krusk l'3 Cgo.ium. SiingL .ourc. stlofl€st pah - Dijkstsa'3

algorlhm.

Unlt V: Algodthm Deslgn by Dynamlc Progr.mmlng

rLl
Bagic Ephod ot Dynamic programming; use; MaUix Chein Multplhebn, Al peir rhortast pahr - Fbyd
$farshal Algorithm, Single 6ou]c€ shortest pah - Bdlmn FoId Ago.ithm.

UnltVll: Algorlthm D..lgn by Backtt cklng

BLI
Basb concept ot Backfacking; NQueen Problem, Graph Colo.ing Problom, Hsrriltonlsn Pah Fotrl€.n.

Unlt Vllk String llatchlng Problom

BLI
Differ€nt t€chnhue! - Naivc Agorithm, Knulh Mori! Prat (lo,lP) Algo.ihm and hclr comploxity.

Unlt X: Notwork Flow

t2Ll
Ford Fulkerson algorithm, Max-Flow Min4ut Ul€o.em (StabrrEnt and llusuBtion).

Unlt X: AmoItk d
]2LI
Aggregab, Acoounting, 8nd Potential Mehod; Cornparlpn qih .lymptotc enaly$.

Anelyrlr

Unlt X: Nouon of NP{omploteness
rLt
P dass, NP class, NP had dass, NP compleb dass - hdr htonaLtm.tlip, S.tslLbllity probl€m, Coolds
$ool€m (Statement onty), Cliqus decision probl€m.

T3LI

fl

r\ tr-

ru ry

Unlt [[: Algodthm Delgn by Branch tnd Bound

BLI
(yl hapsack problem, lnt6ger pogramming.

Unlt X: Apprcrlmatlon Algorlthm



BRA]NWARE UNIVERSITY
DEPARTMENT OF COMPUTER SCIENCE

B.Tcch @mputsr ScLnca
Semester4

Neca$ity of apprcxirmtion sohern€, p€rlbmane' guarrtb.t polynofiitil ti.la .pproximetlon lchomos,

vortex @ver problem, trav€lling salesman problem. 
. .i,

{5ll8ll$Flurierilr3nrtpflry -r ! IlLl
Discrete Fouriar Transbrm(DFI) and Fast Fourior Tram{bm{FF[tconoept mlyl.

P.p.. rm.: ObJect Orlented System
P.por Code: 8cSE402
Contlct 3L+17
cr.dlt : a

o. of lrcfuraa: a0

Unlt k lnboduction
BLI
lnuodudbn- Obild oriont€d concept difierence b€h,gsl proc.duE orlcrbd and oqirct orlonH.pproad.
Advanbges of objed oriented approach, prcgramming languager hat alppo.b OOP.

Unlt ll: B.slcr ot OOP ISLI
Pmperties of Objed orientad programming. A[)T Cla$ and ObJect concepta llsmben and acc.tribility
lcopo of m€mb€rs of a class.shared and non+hared mernben of cla$ and h6lr usa6o, innor class,

Unlt lll: Polymorphbm
rrLl
Abs[adion, Encapsulatlrn and Data hiding. Concspt of objaat hilialazatirn- gcncral ld€a ot oonstrucbr.
Btatic ys run tirn€ polymophism. Advantage of polymorphism Dosfudion of obisd3, garbsgp colhdbn
co.rc€pl Cohesion and coupling.

Unft N: lnherltrncr
r,LI
lnhedtanc$. concept of inheritance, types ot inhBritane single, rultple, mullilcvcl and hybrid. ov€rbading
vs ovoniring. Consequenca of multiple inheritance. Gonoralization and sp€dalizslion.

"f'

Unlt V: E(caption Handllng .nd Multithroadlng (uslng J.v.)
16LI
Excaption handling & Multi threading - Excepton handling b*ics, difie.srt typos of €xcsptirm classes, use
of ry A catch wih hrow, throwg & finally, creation of us€r dsfin€d oxcsplion dassos.Bar$rx of
mutti+roading, main thread, hread lif€ clclo, creation of multiple hreadr

Y

lP;

E

/

Suggesr.d Doof,rl
1. Cormen, Thomas H.; Loisf,rson, Chades E; Riw4 Forul, L; Sah, Clifrolfit (2@9) t19001. lntrdt/r,kn to
Ngorithms (gd ed.). MIT Press and Mccnw+lill
2. A, V. Aho, J. E. Hopsoft, J. D. Ullrnan, The Doltign ,,xl ,,'nlr,Ek o,cotpulot
Argoritirns. Addison-vJ€Eley, I 974.
3. D.E.Knuth; The M ol @nputer Ptugramming, Volun os 14 8oxod Sot Thid Edition (Roading,

Massachusetb: Addison-Wesley, 201 1), 3168pp. The AIt of Cotnputrr Plograrming', Vol. 3
4. E.tlororitr and Shani; Fundamentals d @tnp.nar Nggti vns; Co.npubr Sclcnca Pra*, divisbn of W.H.
FEs.rEn, N€w York 19&tl.

\-



BRAINWARE UNIVERSITY
DEPARTMENT OF gOMPUTER SCIENCE

B.Tegh cgmputsr Sclsnc.
Semester-l

Unlt Vl: Handllng datr .tructures wlth Colloctloo lh.m.uott (lav.l
pLl
intrirduaion to Java collection Framework @mpononE of Coiloq[on trrtarc.k lnboducdon b AnayLbt,
Vgdor, List, Map, HashMap, Set, Hashset and th6ir epplicatin ad+s. t,.

Unlt Vll: D.teb.s. Conn.ctivlty with Jev.
t{Ll
lnfodudion to JDBC,JDBC Drivers & fuchitedur€, CURO opontbt Uring JDBC

Unh Vlll: UilL b.slc.
BLI
lnboduclion and usage of UML diagrams: Chss dlsgE r, Acuvity diaoram b pr.cfic.' Ce.. 8trdy.

SrrggoslDd Doott,'

1. Patick Naughton, Herb€rt Schildt -'The compleb rebreteJava2' - TMH
2. E.-Ealagurusamy -' Programming Vvith Java: A P.imef - 3d Ed. - TMH
3. Rambaugh, James Michael, Blaha -'Objed ori€nt d Modouing and Dolgn'- Prunt'rce Hall
lndia/ Pearson Education

Prpgr Nam.: compute, Graphlct
P.per Codei BCSE403
Conlact 3L+tT
Crodltr: a
No. ol Lacturst: {0

Unlt l: lntrod uctlon
t3Ll
Md6o Display Devic€s, CRT, LCD display devic$ Rastat€can and RandoGscan Syd6trls, C'raphbg
Monitors and Workstations, lnput deyices, keyboard, mousc, trackball, data glova, lcannsrs and Hard
Copy D€vices, Graphie Soft\rrare

Unlt M: Cupplng opor.tlon.
14LI
Line clipping (Cohen - Sutherland
algorithm.

algorihm), clip wlndom, polyCm dtptne wih Suthetund Hodgenran Y

Unlt ll: Output Prlmitiver
TsLI
Line Drayving algorihms (DDA and Bresenham'c linc drawhg algo.ithm), Ckda Generatng Agodhms
(Br6senham's and midpoint circle drawing algorilhm), Elips. G€n€rating Algodhmr (mklpint ollipse
drawing algorihm), Oher curves, Antialhsing and filtering bdrniquer, Filled araa prlmitivel.

Unlt lll: Two Dlrnontlonal goomstric t anrromEtlom
teLt
Basic tansbrmaton! (translation, rotation, scaling), tlatdx lrp(€s.ntatons ard llomogen€ou3
Coodinates, Composito transformatioN, oth6r trenslbflrauona, Affino fansbrmation, Transbrmtim
b€twe€n coordinate systems, Two Dimensional Vi€$ng, Wndow - b - viouport Coo.dinate
bansbrmatlon.

(\, V



BRAI UNIVERSITY
DEPARTMENT OF COMPUTER SCIENCE

B.Tech Cornputsr Scl€trca

Semester4

Unlt V: Three Dlmonslonat object ropreaantatlona
rLl
Polygon surhcos, cuNes lines
Bspline Curves, Beta Splines.

li
i

and surf;aoe3, Sdin r€FBsqnbti+ra, Bozior Curvos and Surfaceq

Unlt Vl: Threc Dlmenrlonel Vlewlng
t{LI
Mewing Pipelinc, Mewing Coordinates, Tramb.mdion ftom
Projedions: Parallel Projections, PerspedivePojedionr

l,\b.ld b Vr.wim Coodinat6,

Unlt Vll:Vslblc- Surfac. Dotection liothod. .nd Sh.dlng
t{Ll
Backfac. Detaction, Deph-Buffer Method, A€ufisr l,l€hod, Scan{inc Method, Depth€orting lil€tpd ,

Polygon Fndering methods, Gouraud and Phong Shading.

Sugg$ted booftr.'
,- D. Hoam and P. Baker, 'Computer Graphkr', Peanon.
2. Jam6s D. Foley, 'Computer Graphics: Principles and Pradic.', Additton-l/tbsl€y

Papor Namo: Formal Language and Automata
P.p.r Code: BCSE404
CoOt ct 3L+tT
Grcdlb:l
No. o, lactut€t: a0

,lx

Unlt l: Fundam.nt ls:
T3LI
Basic definition of s€t, op€rations on set tunction, relat|(rn, graph & fee. Conc.pt of Sfine, rubsHng, plrfx
and suff:<, palindrome and language. Operatons on Sting: Concatonatbn, TranspG€. Concept of transilion
tebl€ and transition diagram, dosign of sequonco d6t6ctor,

Unlt lk Flnt!. St !. m.chlno:
ITOLI
lnEodudion b finits stato model, finite stats machin€: doflnitont' cepablllty & rbb cquivalont, |dl-
€quivalent concepl Moore machine & Mealy machine, equivalenco o, tloo.B and lbaly macfiina. Moryor
graph, Morger table, compatibility graph, inforfllatlo,| lo6slo6! machinc, lo6slos$r€s! t6sting: teeting bble E
tEstng graph, design of inverse machine. Minimizaton of FSM, Equiv.bno. b€tw*n trrc FSM'3, timitatiom
of FSM.

Unlt lll: Flnltr Automaton3
T4LI
Detaministic finito automaton and non determinisuc finito aubmabn. Tran.itbn diagrama end Language
recognizers. Conversions and Equivalence: Equivalanca botw€on NFA wih and wihout null transition!. NFA
b DFA conversion, minimization of FA Myhill Nerode heolgm, applicatont of FA"

Unlt lV: RoguLr Lrnguagos:
rq
Reguhr s€ts. Regular 6xpr6ssions, identity rul€s. Ard€n's hoorsr dab and p(o\,!. Conrfircdng finlte
Automata br a given regular expressions, Regular sEing ac06pbd by NFA/DFA Pumping lemma ol reguhr Y

-C^\
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Semester{

sets. Closure properties of regular sets (stratornont onu). Gram,nar Fornalisrn: Reguhr grammars{ight limar
and lefi linear gramrnars. Equivalence betwe€n ,€gldaa llmar grarrnbr aniFA"

Unlt V: Regular Gramman :i I
FLI
Definition, Gramrnar Formalism: Regular gramrnan right linerr grd lell [noar g,amna,r. Equivalonc€
botween r€gular linear gramrnar and FA, ChomEky da$i6catiot, .qliv.lodc. Dotw.on grernmar eld
languag6, equivalonce between gramrnar and autonEh.

Unlt M: Context free gr.mm.r:
lsLl
Definition, ambiguity in context free grarnmaE, Minir{zatm of Cont6xt F]!a Graa mals. Cholruky noflnal
lbrm and Greibach normal brm, @nve6ion of CFG to GNF, BJmdng Lsmra br Contoxt Fr66 Languages.
CIosUI€ prop€ny of CFL, Ogden's lemma.

Unlt Vll: Purhdown Automat :

t3Ll _

Dofnition, acceptance ofCFL, Acceptance by final Sat , EqulvaLno. ofCFL.nd PDA introdudion b DCFL
and DPDA"

Unlt Vlll: Turlng Hachlno: , !*
13U,
D€finition, mod€l D€sign of TM, Computable funcfirna, Chuft$'. hypotEsi!, oounbr madrinc, Types of
Turlng mechines, Universal Turing Machine, Halting problem.

Suggoa,ted boote:
'1. KLP Mishra & Chandrasekaran - Theory of Computa Scienca', 3rd od. - PHI
2. ZVI Kohavi & Niraj K Jha -'Switching and Finite tutunatC, 3d .d. - CAIIBRIOGE
3. Lewb & Papadimitriou -'El€ments of the Theory of Computsuon', - PEARSON . PHI

Pepcr lleme: Communlc.Uv. Engllsh lV Lab
P.p.r Code: HU492
Contact 4P
Cr.dfb: 2

Unlt l: Phoneticr

i) Pronunciation and Enunciation(Air stream mechanis.n,ta*rr o€an of ap6odt)
ii) Vowels and oonsonanB

lii) lntonaton(Clarity and modulation)

Pradioe of Skills hrough Language Laboratory

Unlt ll: Advenced Rmdlng

l) Undorstanding business-r€lated conespondencei
ii) Comprehansion of hctual material
iii) lnt€rpretjng visual inbrmation: Tables, Graphs, Chartr

p"o
Y
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8.Tcch Ccmputsr Sdonc.
: . Semerler-l

iv) Sp€€d Reading Skills

Unlt lll: Llstonlng Skitl , 'rr

i. Llrtsning to a recording of th€ description of a placa, .wrt o, ,n*ik J *ooking, identifting details,
desc,iptions and overall idea.
ii. Listsning to a rscording of a lecture / tralk on for rpb tBking snd qpoufrhg fact3 end drewing condusions.
iii. Listsning to a recording of a television pan€l discussion on eny bg*: fur klentifing lbctt, analf.ing thosg
drarving inferences and explaining the conclusion of tho disanssion in a look al mannor.
lv. Listening to passages that are read out br pradking no[! t ldng rnd k entitrine gonoral 8nd d€Eil€d

oontent
v. Llstening to dialogues that ar6 read out for identifylng spedfic, g€n€ral and detrilod cont€nt

UNIT lV: Wrltlng Sklllr

i) Comnpn Grammatical Enors: Enors of Syntax, Concod eb.
ii) Reeume
iii) Cqr€r bttsr
lv) Presentation

Unlt Vl: Speaklng Skills ,lt
l) D,abato
ii) Gmup Disdrssion
lii) HR Questioni
lY) Dobatg

Unit Vll: Etiquetter and Grooming
D Vt/brkplace
li) Pmhssbnd
iii)Netiquet93,
iv)Telephonic

P.por N.m.: Algorithms wlth Python Lab
Pap.r Code: BGSE4gl
Conbct aP
Crodib: 3

Unlt I Dlvlde rnd Conqucr
V\bd< l: lmplement Merg6 sort lmplement Quicksot
VtJa€k 2: Find maximum and minimum elemEntfrom an anay of htrgon using dhrida and conquor sHsgy,

Unlt lli Greedy St ategy
\fu€ek 3: lmplement fractional knapsack, lmplement Job s6qu6nce wfi deadllna
\lVeek 4: lmplement Dijkstra's algorithm, lmplement Prim'6 elgorihm
V'Gek 5: lmplernent Kruskal's algorithm. v
Unlt lll: Dynamlc Programmlng
\l\bek 6: lmplement Matrix Chain Multiplicauon
VtGek 7: lmplement Floyd Warshall Algorithm, lmplernent tray6llim s,"**h V

I
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DEPARTMENT OF COMPUTER SCIENCE

IrTech €omput€t ScLnc.
.Semester.4

-t

.rl

t,

Unlt V: Graph b.Yersel .lgorlthm
Vt'/ed( t0: lmplomsnt Broadth Fi6t Sear$(BFS) and Dsp0r Flnt St rdt '

Unh Vl: Branch .nd Bound
ll\leek 11: lmplement l5.Puzzle problem

Unlt Vll: Strlng Matchlng Problem
\frleek '12: lmplement KMP algorithm

P.por Name: Object Odentod System with Jav. l.b
Prpcr Code: BCSE492

Cont ct 4P
Cr.dtb: 3

Unlt-l : htroductlon to J.Y.

\ll/eckl : basic Java progEms with diffErcnt datatypea , UanOrirU anA ner8tw tbtamonts. Compilation and

lnbrPl€tation of Java prcgrams.

Unlt 2 : Javr cl t .nd Objocts

l/\bele: Java plograms wih class€s and objec8. lmplementatiott of Aoc.s. Confol Modifio[ ln ola!|,

Fogft ng with oommand line arguments.

\Iv6ek3:Java programs with Anay and String

Unlt{ : Jrva class constructors and method ovorloadlng

VtJo6ld: Java pIograms implementing function ov€doadingroon6ffuor and comtucbr ovorloading. Java

Fograms wih static datarn€mbers and methods.

Unlt{ : lnheritanco

Vtdaek5: Java progrms implementing inheritance by elttendirp da$oaConcapt of rbr0ad dael.

tiJ€€16:Java progrmr impl€menting inheribnco wih lntsfaEa

Unlt{ : Thro.dr .nd ObJoct

tfilsokT: Java programs implementing Thread uslng Throad d.sr .ri, Runn bL lnbhc. tf.n
\\

t

'5t

Fr

Vuaek 8: lmplement Bellman Ford Algorihm
Unlt M: Backtracking
Wb€k 9: lmplement N-Queen problem

'lf
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EJech Computer Scl6ne.
Semestgr.a

l ro€k8: Thread contlnue3..., i,i :

Unlt{ : Collectlon fremswork ,. '"
r l''

\rJaekg: Java programs with furayList, VEctor, Li6t, Map,Hashtihi, Set, t{ash$t

Unlt T : J1Y. AWT .nd Applet

VYeekiO: Java programs with AwT

tijsekl 1 : Java prog rams with Applet

Unlt T : J.v. Databaso Connoctiyity

tltJa€k12: Record insertion , updation, selection, dalefm uCng Jara Btab.s. Coonedivity

Suggesred 8oots.'

1. E. Balagurusamy - " Programming Wth Java: A Plitnof - 3d Ed. - TUH

Prpcr Name: Comput.r Graphlca Lab

P.por Cods: BCSE493

Cont ct {P
Crdlt3:t

llnlt{ : lntroduction

Uyookl : lnt oduclion to python graphics library.

Unlt{l : Output Prlmltlves

l,\bolc: lmplem€ntation of DDA line drawing algo.lhm&

lrJo€l€: lmplemontation of Bresenham's line drawirB algodhma.

yrB€M: lmplementation of Bresenham's cirdo drawing algodhm.

ll\beks: lmplementation of midpoint circle drawing algo.ifun.

Vtbol6: lmplem€ntalion ot midpoint ellipso gen€rafng deodhm.

Wb€k7: lmplementatjon of area filling algorithm.

Unh{ll : Two Dlmenslonal goomstric tran3romruonr

liJoskS: lmplementation of basic transformations

lith€l€: lrplomentation ot basictransformations

Unlt lV: Cllpping operatlons

UJa€kl0: lmplornentation of Cohen - Suthedand algoritfun

"t
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BRA]NWARE UNIVERSITY
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B.,"Tqch Corhput . $lonc.
. Sqqleoter"l

Unltv: Throo Dlmenslonal obJect rspro$nt 0ona

Weok1l: lmplementration of cules lines and surf;ac6s g€o.r8thg ilt"6
W€€kl2: lmplementation of curves lings and surfaEa g€n r.thg rlgorium.

Pap€r Name: Modern Appllcation Development Lb{
Paper Code: BCSE49,l
Contact 4P
Grodlts: 3

Unlt l:Working wlth Java scrlpts:
llYeek 1:Working with Java scripts
VtJaek 2:Working with Java scripts
VtJiiung fundamontal of java scripts,executing wih wob.nd buiLring i.lvasdipta essentialr

Unlt 3:Worklng with databass:
litleek 5: Working with NoSQL
l/\bek 6: Working with NoSQL
tltJorking wih MongoDB.Connection with node js

Unlt l:Bulldlng Web app3:
tr,/eek 7:Building complete web app solution
Wbek 8:Building complet€ web app solution
Dovelopment of a complete web solutjon

Unlt s:lntroductlon to Android:
Wbd< 9:Working With Android
trrtreek 10:Working With Android

Undectanding basic mobile apps,lntroduction to &tdlold SDK,Building !.nall mobilo app3.
Unlt 5:Android dsvelopmenI
Wbek 1l:Complete Mobile Application develofment trrough Andrcil
Wbok 12:Complete Mobile Application development hmugh Android

, a.,

Y
Dsvelopment of complete mobile application project using Andrcld.

\
IF,

F*

Unlt 2:Worklng wlth Web apps:
Vt{aok 3:Building Web apps
\Ar$k 4:Building W6b apps
Building basic web spps using node js and d€ploymont b tho n€b ro ar.
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Paper Code Paper Name L-T-P Crrdits
Tbtal

Marls
MM4r010101 Applicable Mathematics ,4-F-0 4 100

MCSEOlO4Ol Advanced Data Structues 4-0-0 4 100

MCSEOlO4O2 Advanced DBMS 4-0-0 4 100

MCSEOlO9Ol Advanced Data Structures Lab 0-0-3 2 100

MCSEOlO9O2 Advanced DBMS Lab 0-0-3 ') 100

MCSEOlO9O3 C# / Dot Net Framework Lab ') 100

Total 18 700

Paper Code Paper Name L-T-P Credits
Tbtal

Marks
MCSEO2O2Ol Advanced Algorithms 4-0-0 4 100

MCSEO2O2O2 Computational Intelligence +0-0 4 100

MCSE020203 Adgrnic@perating System 4

MCSEO2O204 nlecffit-
A. Machine Leaming
B. Data Science
C. Wireless Sensor Network

4-0-0 4 100

MLABO2OgOl Advance AJgorithms 0-0-3 .,
100

MLABO2O9O2 g si6ffil 0-0-3 2 100

MPROJO2OBOl AndroidApps & Python Lab 0-0-3 2

Total 22 700

6f^'^/r

BRAINWARE UNTVERSTTY
DEPARTMENT OF COMPVTER SCIENCE AND ENGINEERING

Course Striicirire:M-Tbch (CSE) 2018

)

0-0-3

1004-0-0
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SEMESTER- III

SEMESTER-tV

F
Paper Code aper Narne L-T- P Crtdis

Tbtd
Marks

MCSEO3OSOl veII-
1., Mobile Computing
2. Software Project Management
3. Advanced Computer Architecnre

I
+'0-0 4

MCSEO3O5O2 ve III -
A. Bio.informadcs
B. Distributed System
C. Network Security

4 100

MCSEO3O5O3 ve IV-
Digital Signal Processing

B. Pattem recognition
C. Supply Chain Management

4-0-0 4 100

MPROJ030801 fDissertation-l 6 100

h", 18 400

-f
Paper Code Faper Name L.T-P Crtdits Total Marks

lGrand Viva 2 100

MPROJ040801 pissertation lt 10 100

h",, t2 200

ln

0!

'."n
Course Structure: M-Thch (CSE) 2018
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SELIESTER-I

Course Code: MMAII010101
Course Name Applicable Ma
Cr.Edits 4

thematics

Total Number of Lectures: 40

unit 1 '' 'l'

Probability mass, densigr, and cumulativq disributiorirtrnho*, Parametric f..ilrll':l
distributions, Expected value, variance, conditional er(pectatior1 Applications of the uniyariate
and mr:Itivariate Central Limit Theorem, Probabilistic inequalitids, Markov dtains

Unit 2 [10L1
Random samples, sampling disuibutions of estimators, Me6ods of Moments and Maximum
Likelihood

Unit 3 ISL|
Statistical inference, InEoduction to multivariate statistical models: rc$ession and classification
pmllems, principal components analysis, The problem of overfitting model assessment.

Unit 4 [lsl,l
Graph Theory: Isomorphism, Planar graphs, gaph colouring, Hamilton circuits and Euler cydes.
Permutations and Combinations with and without repetition. Specialized tegl4iques to solve
combinatorial enumeration problems

Unit 1 ITLI
Dictionaries: Definition, Dictionary Absnact Data lype, Implementation of Dictionaries.
Hashing: Review of Hashing, Hash Function, Collision Resolution Techniques in Hashing,

M\t

MF
IF.il

F BRAINWARE I'NTVERSITY
DEPAI{TMENT OF COIVCIITIFR SCIENCE AND ENGINEERING

Course S0:qshrre: M-Tech (CSE) 2018

Rdertnces:
1. John Mnce, Foundation Mathematics for Computer Sdence, Springer.
2. K. Tfivedi.Probability and Shtistics with Reliability, Queuing, and Computer Science

Applications. Wley.
3. M. Mitzenmacher and E. Upfal.Probability and Computing: Randomized Algorith-s and

Pmbabilistic Analysis.
4. Alan Tircker, Applied Combinatories, Wiley

Course Code: MCSE010401
Course Name Advanced Data Stnrctures
credits 4
Tbtal Number of Lectures: 40



Course Structure!,M-Tech (CSE) 2018

Separate Chaining, Open Addressing, ttnear Probing, Quadratic Probing Double Hashing,
Rehashing, Exendible Hashing. . :: ,

a .- ,:l

Unit 2 'rri ISLI
Skip Lists: Need for Randomizing Blte;Squcnues arid Algorithns, Search and Update
Operations on Skip Lists, Probabilistic Analysis of Skip Lists; Deterministic Skip Lists

unit3 f i ISLI
Tiees: Binary Search Tfees, AVL Ttees, Red Blad< Ttees, 2-3 Tteds, B-Tiees, Splay Ttees

Unit 4 + [8L]
Text Processingi"&$q.ratioB Brute-Force Panem Matching, The Boyer Moore Algorithm,
The Knuth-Moni.iPran Algorithm, Standard T[ies, Compressed ties, Suffix Tlies, The

Huffman Coding Algorithm, The Longest Common Subsequence Problem (LCS), Applytng
Dynamic Programming to the LCS Problem.

DEPARTMENT OF C CEAI{D ENGINEERING

Unir 5 ISLI
Computational Geometry: One Dimensional Range Searctring T\vo Dimensional Range

Searching, Constructing a Priority Search Tlee, Searching a Priority Seardt Tlee, Priodty Range

Tlees, Quadcees, k-D Tlees.

Rderences:
1, Mark Allen Weiss, Data Sfiuctul€s and Algorithm Analysis in C++, 2nd Edition, Pearson,

2004.
2. M T Goodrich, Roberto Tamassi4 Algorithm Design, John Wley, 2002.

Course Code: MCSE010402
Couse Name Advanced DBMS
Crcdits4
Ibtal Number of Lecturts: 40

Unit 1 [10LI

Overview of Distributed Database; Features of Disnibuted versus Centra[zed Database.
DDBMSs. Reference architecture for Disributed Database. Levels of Distribution Tlansparcncy:
for Read only applications and Update applications. Integity Constraints in Distributed
Database. Replication. Distributed Database design - Fragmentation and allocation of
fragmentation.

0

iF+!!il w;
I

unir 6 [4Ll
Recent Tiends in Hashing, Tlees, and various computationd geomery Eethods.etror effeciently
solving the new evolving problem

V?-



DEPARTMENTOFC
T'I\IIVERSITY
SCIENCE AND ENGINEERING

Course M-Ibch (csE) 2018

[10L]

Global Queries into Fragmented Query.' Global
access plan. A framework for Tiansaction

Management. Atomicity of D Concurrency Control for Disributed
Database- 2 phases locks. Distributed Concurency Conrol based on Timestamp.

Jr
[1oL]udt3

Utrit 2

Tlanslation of Global Queries.
Query Optimisation. Query

Course Code: MCSE010901
Course Name: Advanced Data Structure t ab
Credits 2
Total Number of Periods: 24

J f'
Basic concept of Reliability. Non-blocking commiment gotocols. Partitioned networls,
Checkpoins and cold Restart. Management of distributed transactions- 2 phase unit protocols.

Architecnud aspects. Node and link failure recoveries. !

Unit 4 t10l-l

Distributed Data Dictionary Management. Distributed Database Administration. Hetemgeneous
Distributed Database System. Reference architecturc, loosely and tightly coupled.

Refertnces:
1. Daabase System Concepts, Silberschae Kordr, Sudarshan, MH
2. Disributed Database, Tannenbaum, Peason
3. Distributed Database: Principles & System, Stefano Ceri and Guiseppe Pelagatti, TMG
3. Principles of Distributed Daabase Systems, M. Thmerozsu Patrick Valduriez, Pearson

:*

Unit 1: Linear Data Structu!

Week 2: Implementation of Singly linked lists: Inserting (Insert Begin, Insert End, Insert
Before of a particular node, Insert after of a particular node), Searching,
Deleting, Counting Tlaversing Reverse Tlaversing and Physically inverting a
linked list.

Week 3: Implementation of Doubly linked lists: insertin& deleting, and inverting a

linked list.

Week 4: Implementation of Circulu linked lists: insertlng, deleting and inverting a
lbked list.

{o-

Week 1: Implementation of array operations.



BRAIIYWARE UNTVERSITY
DEPARTMENT OF COMPUXER SCIENCE AND ENGINEERING

Course Stnrcture: M-Thch (CSE) 2018

Week 5: Implementation of Starlq;,466;ot & deleting elements.
Implementation of Quefts;Adding & deleting elements.

Week 6: Implementation of Qirqrlar Queue: Adding & deleting elements.
Evaluation of expressions operations on dultiple sucks & queues.

Week 7: Implementation of stacls & queues using linkedrlists.

Unit 2: Searching and Sorting 'r t'

. Week 8: Implementation of Linear and Binary Seart'tr

Week 9: Implementation of Bubble sort, Insertion sort, Selection sort and Quick Sort.

Week 10: Implementation of Marge sort and Heap sort.

Unit 3: Non Linear Data Structure

Week 11: Rectrsive and Non recursive traversal of T[ees.

Week 12: Application of Tiees.

Course Code: MCSE010902
Course Name:"Ady.ancelDBMs Lalil
Crrdits 2
Total Number of Periods: 24

.li

UNit-l : DDL& DML
Weekl : oeate , alter, drop, huncate, DML- select, update, insert, delete

Unit-2 : Constraints
Week2: primary key, check constraint, udqug foreign key

Unit-3 : Set operations-
Week3: union, intersect, minus

M"

,

FE

Unit-4: Joining
Week4: inner join, ooss join, outer join, self join

Unit-s : Aggregate functions
Week5: Aggegate functions- sum, count, avg, max, min, group by and having
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Course Structure: M-Tech (CSE) 2018

Unit-6 : Ordering
Week6: order by dause, ascending and

,,

Unit-7 : Views
WeekT: Working with Views.

unit-8: PL-SQL ,. Jr

WeekS: Introduction to PL,/SQL blocls, variable dedaratiolr, prifrting output. PL-SQL operators.

Weel€ : conditional statements and iterative statefrents

Week10: stor€d procedure, parameterized pmcdurE, IN-OUI-INOUT type pararDeter, Calling a
procetlure from another procedure.

Weekll: working with functions, difference between prccdue and function. Limitation of
functions.

Week12: working with cursors, triggers.

Rdercnces:
a. SQL, PUSQL the Programning Language of Oracle, Paperback, Ivan Bayross

descending

Course Code: MCSE010903
Course Name: C# / Dot Net Framework Lab
Crcdits 2
Tbtal Number of Periods: 24

Unit-2: .Net Framework [Advanced]
Week 3
AdvantageVDisadvantages. Features of .Net., Visual C#.Net Language.
Advantages/Disadvantages. Why C#/ Why Not C++. Where does C# Fit in C, C++ to Visud C#
Features of C#

Unit-3: .NET Namespaces
Week4 & 5
Architecture of .NET Framework applications and the featues, Use basic Visud C# data types,
operators, and expressions, Use standard Visual C# consur,rcts.

-[

v
a\

Unit-l: Overview of .Net
Week 1& 2
lntroduction to .Net. Platform for the .Net. Drawbacks of Curr€nt Ti€nd. Net Framework - BCL
& CLR. Key design goals, CLR, CTS, MSIL & other tools. Multiple Language Interaction &
suppon. Moving from Project to Assemblies. Security in .NET - CAS



UNTVERSTTY
DEPARTMENT OF C

Unit-4: Programming Using Visual C# Nct
Week 6
C# .Net Program Design. Variables
and arrays. The Console dass. S

Command-Iine arguments.

Unit-S: Introduction to Windows Forms
WeekT&8

SCIENCE AND ENGINEERING
Course Struehrin: M-Ihch (CSE) 2018

Value types and reference types (CTS), Strings
Statements and flows. Programmilg Structues.

J

Ir

{l
i

Wndows fomrs library - Forms and controls. Creating simple GUI. Event handling. Basic
controls. Windows forms - buttons, check boxes, radio buttons,..panels, group boxes, list boxes,
picture boxes. Menus: Built-in dialog boxes and prhting.lToolstrips, StatusSrips and progress

bars, A new MDI forms strategy. New Conuols - Web Browser, Froperty Grid etc.

Unit-6: Object Oriented Concepts @asic)
Week 9
Classes & objects. Absuact & override methods. Creating and using your own classes. Data
members and member methods. Instantiate an object. This keyword. Build process using
windows class library. Generate dasses for other clients How to use dasses as part of prcject

Unft-7: Object Oriented Concepts (Advanced)
Week 10
Accessibility levels, Specifies Constnctors. Method overloading. Class (satic) variables &
methods. Object destuction 'ref ' and 'out' parametes. Constant values .{tnumerations
Inheriance and Polymorphism. The root of dl classes. Creating ilerived classes

Method overriding and hiding. Polymorphism and virtr,ral functions, Casting objects. AbsEact
classes. Sealed classes. Static dasses.

Unit{: Ado.Net
Week 11 & 12
History and background From DAO to ADO.MT. ADO.MT LINQ ADO.MT design goals.

The ADO.NET architechue and its coEponents, ADO.NET in rclation to the other .NET tools
Dataset in RealTime Scenarious. ADO.Net Components. Connected and
disconnected environment ADO,NET object model. Data sources, providers and comectioris.
Commands and data rraders. Data sets and daa adaptors. Data tables, rows and columns.
Consraints and relations, Data-cenric applications - New ADO.Net Hierarchy. Data Sources
and .Net Data Providers. Connecting to a data source SQL Server .NET data provider. OLE-
DB .NET data provider. Connections and connection strings. SQL-Server integrbted security.
Connection pooling ADO.NET exceptions.
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DEPARTMENTOF
Course

Course Name: Advanced Algorithms
Crcdits 4
Total Number of Lectures: 40

UNTVERSTTY
SCIENCE AND ENGINEERING

M-lbch (csE) 2o1s

SEMESTER-U

i..

I
unir 1 : ISLI
Sorting: Review of vadous sorting algorithms, topological gorting Graph: Definitions and
Eleme-nury Algorithms: Shortest path by BFS, shortest pdth in edge-weighted case @ijkasra s),
depth-first search and computation of strongly connectd components, emphasis on cofi€curess
proof of the algorithm and time/space analysis, o<ample of amortized analysis.

unit 2 : I10LI
Matroitls: Introduction to greedy paradigm, algorithm to compute a maximum weight maximal
independent set. Application to MST. Graph Matching: Algorithm to compute maximun
matching. Characterization of maximum matching by augmenting paths, Edmond's Blossom
algorithm to compute augmenting path.

unit3: ISLI
Flow-Network: Maxllow-mincut theorem, Fond-Fulkerson Method to compute maxinum llow,
Edmond-Karp maximum-flow algorithm. Marix Computations: Strassen's dgorithn and
inroduction to divide and conquer paradigm, lnverse of a triangular marix, rrlatibn between the
time complexities of basic matrix operations, LUPdecomposition.

Unit4: [8Ll
Shortest Path in Graphs: Floyd-Warshall algorithm and introduction to dynamic pDogramming
paradigm. More examples of dynamic progamming. Modulo Representation of
integerVpolynomials: Chinese Remainder Theorem, Conversion between base-rrprrsentation
and modulo-representation. Extension to polynomials. Application: Interpolation problem.
Discrete Fourier Tlansform (DFf): In complex field, DFT in modulo ring. Fast Fourier
Tlansform algori6m. Schonhage'Strassen Integer Multiplication algorithm

unit 5 : I6Ll
Linear Programming: Geomery of the feasibility region and Simplex algorifin NP-
completeness: Examples, proof of M-hardness and M<ompleteness, One or'more of the
following topics based on time and interest Apprcximation algorithms, Randomized Algorithns,
Interior Point Medrod, Advanced Number Theoretic Algorlthrh 10 Unit 6 Recent Tiands in
problem solving paradigms using recent searching and sorting techniques by applyrng rtcently
proposed data structures.
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BRAINWARE I'NTVERf IITY
DEPARTMENT OF COMiIJTER SCIENCE AND ENGINEERING

Course Stnrctrre: M-Tech (CSE) 2018

References: -:r :':;:,
1. "Introduction to Algorithms" by Cormen, [reiserson, Rives! Stein.
2. "The Design and Analysis of Computer Algorithms" by Aho, Hopcroft" ullman.
3. "Algorithm Design" by Kleinberg and Tardos.

Course Code: MCSE020202 , -

Course Name: Computational Intelligence
Credits 4
Tbtal Number of Lecnrrcs : 40

J

Unit 1 lTLl
INTR'ODUCTION TO SOFI COMPLITING AND NEIIRAL NETWORKS: Evolution of
Computing: Soft Computing Constituents, From Conventional AI to Computational Intelligence:
Machine Learning Basics

Unit 2 IBLI
zuZZY LOGIC: Frzzy Sets, Operations on Fuzzy Sets, Fuzzy Relations, Membership
Functions: Fuzzy Rules and Fuzzy Reasoning, Fuzzy Inference Systems, Fuzzy Expert Systems,

Fuzzy Decision Making.

unit 3 [loLI
NEURAL NETWORKS: Machine Leaming Using Neural Nenr,ork, Adaptive Networks, Feed

fonrrard Nenvorks, Supervised Learning Neural Networls, Fadial Basis Funcd&r Network :

Reinforcement Learning, Unsupervised Leaming Neural Networks, Adaptive Resonance
architecures, Advances in Neural networks

Unit 4 [sLl
GEMTIC ALGORITHMS: Inroduction to Genetic Algorithms (GA), Applications of GA in
Madrine Leaming : Machine Learning Approadr to Knowledge Acquisition.

ffi tsLI
Matlab /Python Lib: Inuoduction to MatlaVPython, furays and array operatioru, Funcdons ald
Files, Stuiy of neural network toolbox and fuzzy lo$i toolbox,-Simple implemenadon 6f
futificial Neural Network and Fuzzy Logc

Unit 6 ISLI
Recent Ttends in deep leaming various classifiers, neural network and genetic algorithm.
Implementation of recently proposed soft computing techniques.

References:
1. Jyh:Shing Roger Jang, Chuen:Tbai Sun, EijMizutani, Neuro:Fuzz5r and Soft Computing,
Prentice:Hall of India, 2003.
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I'NTYERSTTY
DEPARTMENT OF COIISTJTER SCIENCE AI{D ENGINEERING

Course StnrGEIrf: M-Tbch (cSE) 2018

2. George J. KIir and Bo Yuan, Fuzzy S€ts and Fuzzy Logic:Theory and Applications, Prentice

Hdl, 1995.
3. MAILAB Toolkit Manual

Course Code: MCSE020203
Course Name Advanced Operating System
Credits 4
Total Number of Lecnues: 40

Unit 2: Deadlocks
lnnoduction, causes of deadlocks, Deadlock handling strategies, Models of deadlock

Untt 4: Distributed OS Implementation
Models, Naming Process migradon, Remote Procedure Calls.

Jr

tJ

Unit-l: Process Synchronization I6f.1
Concepts of processes, Concurrent processes, Threais, Civerview of different classical

synchionization problems, Moniton, Communicating Sequendal processes(CSP) Process

[6L]

Unit 3: Distributed operating system I10LI
Architectues, Issues in Distributed operating systeruii Limitations of Distributed Systems,

Lampon's lo$cal dock, Global states, Chandy-Lampert's global state recording algorithm,Basic
con€epts of Distributed Mutual Exdusion ,Lamport's Algorithm, Ricart -Agrawala
Algorithm;Basic concepts of Disributed deadlock detection, Disributed File system,

Architecture, Design issues, SUN Netrpork File sptem Basic concepts of Distributed shared

memory Basic concepts of Distrubuted Scheduling, Load balancing, Load sharingr*

I8L]

Unit 5: Multiprocessor System I6LI
Motivation, Classification, Multiprocessor Interconnections, Ilpes, Multiprocessor OS functions
& requirements; Design & Implementation Issue; Innoduction to parallel programming;
Multiprocessor Synchronization. Performance, Coprocessors, RISC & data flow Introduction,
Necessity, Measures, Techniques, Bottlenecks & Saturation, Feedback loops, Coprccessors,
RISC. Analytic Modeling Introductions, Queing Theory Markov

Unit 6: Process Security & Protection [4LI
Security-ttrcats & goals, Penetration attemps, Security Policies & mectunisms, Authentication,
Protections & access control Formal models of protection, Cryptograpby, worms & iiruses,

n

lFE

Rderences:
1. Operating Systems Concepts & design - Milan Milenkovlc, TMH
2. Operating System - H.M. Deitel, Pearsons ,

3. Advanced Concepts in operating Systems - Mukesh Singhal and Niranjan G. Shivaraui, TMH

p



BRAINWARE TJNIVERSITY
DEPARTMENT OF CO.MPUIER SCIENCE AND ENGINEERING

Course Struchuie: M-Tbch (CSE) 2018

Course Code: MCSE020204A
Course Name Machine learning
Credits 4
Total Number of Lecturrs: 40

Unir 1:

Supervised Leaming (Regression/Classi6cation) . Basif

Course Code: MCSE020204B
Course Name Data Science
Crrdits 4

mehoa.
IlOLI

Distance-based methods,

Nearest-Neighbours, Decision Tlees, Naive Bayes o Linear models: Linear Regression, togistic
Regrcssion, Generalized Linear Models . Support Vectc Matrhines, Nonlinearity and Kemel

Methods . Beyond Binary Classification: MultidasJStructurcd Outputs, Ranldng

Unit 3! aTLl
Evaluating Machine Leaming algorithms and Model Selection, Inuoduction to Statistical

Leaming Theory Ensemble Methods (Boosting, Bagging, Random Forests)

unit4: ':* VLI
Sparse Modeling and Estimation, Modeling Sequence/Ti:me.series Data, Deep Learning and
Featurc Representation Leaming

Unit 5: ISLI
Scalable Machine Leaming (Online and Disributed Learning) A selection from some o0ter

advanced topics, e.g., Semi-supervised Learning, Active Leaming, Reinfortement Leamin6
Inference in Graphical Models, Intoduction to Bayesian Leaming and Inference. Recent uends

in various leaming techniques of machine leaming and dassification methods for IOT
applications. Various models for IOT applications.

References:
1. Kevin Murphy, Machine Learning: AProbabilistic Perspective, MIT Press, 2012
2, Tlevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Legrning
Springer 2009 (freely available online)
3. Christopher Bishop, Pattem Recognition and Machine Leaming Springer, 2007.

/

-r*11
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Unit 2: ISL!
Unsupervised Leaming . Clustering: K-meanJKemel K-means o Dimensionality Reduction:

PCA and kemel PCA . Matrix Factorization and Marix Completion e Generative Models

(mixture models and latent factor models)



BRAINWARE UNTVERSMY
DEPARTMENT OF COIVPUIER SCIENCE AND ENGINEERING

Course Str-rrS !: M-Tbch (CSE) 2018

Unit 1: . ISLI
Introduction to core concepts and ter.h$ologres: Introduction, Terminolog5r, data science pKrcess,

data science toolkit, Types of data, Eiauple applications.

Tbtal Number of Lectures :40

Unit 2:
Data collection and management: Inuoduction, Sourc* of ld"o,
Exploring and fixing data, Data storage.and management, Using multiple data sourtes

UNit3: ! 
ISLI

Data analysis: Inroduction, Teminolog5l and concepts, Introduction to statistics, Central
tendencies and distributions, Variance, Distribution properties and arithmetic, SampledClf
Basic machine learning algorithms, Linear regression, SVM, Naive Bayes.

Unit4: tSLl
Data Visualisation: Inuoduction, Tlpes of data visualisation, Data for visualisation:Data types,
Data encodings, Retinal variables, Mapping variables to encodings, Vrsual encodings.

Unit 5: 17Ll
Applications of Data Science,Technolo$es for visualisation, Bokeh (Pyhon)

unit6: . * 17Ll
Recent trends in various data collection and anal)rsis techniques, various visualization
tedrniques, application development metrods of used in data science.

Refertnces:
1. Cathy O'Neil and Rachel Schun Doing Data Science, Straight Talk Frcm The Frpntline.
O'Reilly.
2. Jure Leskovek, AnandRajaraman and Jeffuy Ullman. Mining of Massive Datasets, v2.1,
Cambridge University Press

Course Code: MCSE020204C
Course Name \,Vireless Sensor Network
credits 4
Total Number of Lectures: 40

Unit 1: Characteristics of\{SN [10L1
Characteristic requLements for WSN - Challenges for WSNs - WSN vs Adhoc Nenuork -
Sensor node architectue - Commsrciall, available sensor nodes -Imote, IRIS, Mica Mote,
EYES nodes, BTnodes, TelosB, Sunspot -Physical layer and transceiver design considerations in

r-t$.

"'li

,el
IsLI

Data collection and APIs,
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BRAINWARE UNTVERSTTY
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Course Straicq5e: M-Thch (CSE) 2018

WSNs, Energy usage profile, Choice of modulation scheme,
Antenna considerations.

Unit 2: Medium Access Control Protocols tBLl
Fundamentals of MAC protocols ., . Low duty cycle protocols and wakeup concepts -
Contentionbased protocols - Schedule.based protocolsir SI{AC - BMAC - Tiaffic-adaptive
medium access protocol (IRAMA) - The IEEE 802.15.4 MAC [rotocol.

Unit 3: Routing And Data Gathering Protocols: t12LI
Routing Challenges and Design : Issues in Wireless Sensqp Network, Flooding and gossiping -
Data centric Routing - SPIN - Dirccted Diffusion - Energr aware routing - Gradient-based
routing - Rumor Routing - COUGAR - ACQUIRE - Hierardrical Routing - LEACH, PEGASIS

- Location Based Routing - GR GAF, GEA& CPSR - Real Time routhg Protocols - TEEN,
APTEEN, SPEED, RAP - Data aggregation - data aggregation operations - Ag$egate Queries in
Sensor Networks - Aggregation Techniques - TAG, Iiny DB,

Unit4: Embedded Operating Systems: t6LI
Operating Systems for Wireless Sensor Network - Inuoduction - Operating System Desiglt
Issues - Examples of Operating Systems - IinyOS - Mate - MagnetOs - MANTIS - OSPM -
EYES OS - SenOS - EMERALDS - PicOS - Inroduction to Tiny OS - NesC - Interfaces and
Modules- Configurations and Wiring - Generic Components -Programming in Ttny OS using
NesC, EmulatorTOSSIM. . *
Unit 5: Applications of WSN t4LI
WSN Applications - Home Control - Building Automation - Industrial Automation - Mdical
Applications - Reconfigurable Sensor Networks - Highway Monitoring - Military Applications -
Civil and Environmental Engineering Applications - Wildft€ Inshmentation - Habitat
Monitoring - Nanoscopic Sensor Applications - Case Study: IEEE 802.L5.4 LR-WPANS
Standard - Target detection and racking - Contour/edge detection - Field sampling.

References:
1. Kazem Sohraby, Daniel Minoli and Taieb Znati" " Wireless Sensor Networ}s Tedmolory,
Protocols, and Applications", John Wiley & Sorc, 2007.
2, Holger IGrl and Andreas Willi6 "Protocols and Architectures for Wireless Sensor Networls",
John Wiley & Sons, Ltd, 2005.
3. K. Akkaya and M. Younis, "A suwey of routing prctocols in wireless sensor network",
ElsevierAd Hoc Nenvork Journal, Vol. 3, no. 3, pp. 325-349
4. Philip Levis, " TinyOS Programming" 3-Anna Ha'g "Wireless Sensor Network Designs",
John Wiley & Sons Ltd,

Course Code: MLA8020901
Course Name: Advanced Algorithm Lab
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DEPARTMENTO
Course

Unit 3: Dynamic Programming
Week 6: lnplement Matrix Chain Multiplication
Week 7: lnplement Floyd Warshall Algorithm

T'NIVEBSITY
SCIENCE AND ENGINEERING

M-Ibch(csE) 2018

.t*

Credits 2
Total Number of Periods: 24

. ,.ii

Unit 1: Divide and Conquer
Week 1 : Implement Merge sort, ImplcltrEit QuiclsorL
Week 2 : Find maximum and minimuu element from atr airay af integes using divide and
conquerstrategy, , r

UDit 2: Gr€edy Strategy
Week 3 : Implement fractional knapsadg lmplement Job segusncs $rith dg6dling
Week4: Implement Dijksua's algoritbm, Implement Prim's algorifim
Week 5: Implement Kruskal's algorithm.

Week 8: Implement Bellman Ford Algorithm
Unit 4: Backtracking
Week 9: Implement NQueen problem
Week 10: Implement Graph Coloring Problem.

Unit 6: String Matchtng Problem
Week 12: Implement KMP algorithm

Course Code: MLllB020902
Course Name: Advanced Operating System Lab
Crcdits 2
Total Number of Periods: 24

Unit 1: File Managemert
Weekl: File management system calls: program to implement, Create a file, Copy one file to
another, linking a file, Delete a file.

Unit 2: Directory Management
Week2: Directory management system calls: program to drange directory and print its contents.

Unit 3: Process Management
Week3: Parent process - Child process Relationship.

.tl
p

r
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Unit 5: Branch and Bound
Week 11: Implement 15-Puzzle problem



DEPARTMENTOFC
Course

Unit 4: IPC Implementation
Week4: Implementing IPC using pipes.

Unit 5: Scheduling Ngorithm Implementation
Week5: Simulation of scheduling algoritbns:

1)First Come First Serve
2)Shortest Remaining Job First
3)Round Robin
4)Preemptive Priority Scheduling

TJNIVERSITY
SCIENGE AND ENGINEERING

M-Thch (CSE) 2018

.t

Ir
!

Unit 6: Semaphore Implementation
Week6: Implementation of semaphore: progam that demonstrates how two prccesses can stEre a

variable using semaphore.
WeekT: Producer - Consumer Prcblen Using'POSX semaphores
WeekS: Dinning Philosopher's problem.

Unit 7: Shdl Implementation
Week9: Implementation of shell

Unit 8: Deadlock Ngorithm Implemenation
WeeklO: To implement Banker's algorithm for a multiple resourres. 't*
Unit 9: Shell Prcgramming
Week11: Shell scripts.

Course Code: MPROJ020B01
Counse Name: AndroidApps & Python Lab
Crrdits 2

Total Number of Periods: 24

Project has to be developed based on Android and/or Python in consultation with guide.

1 e

Semester - III

b

ttlF! rt

Fr'

Unit 10: Implementation of Page Replacement Algorithms
Week12: To study page replacement policies like

1) OPTTMAL
2) LEAST RECENTLY USED (LRU)
3) FIRST-IN-FTRST-OUT



Unit-l: Introduction to Pe$onal Communications Services{PcS) 17Ll
PCS tuchitectue, Mobility managenen! Network sfgnanfrg. Global System for Mobile
Communication (GSM) system overview: GSM Arhitatture,! Mobility management, Network
signalling.

T'NrVERSTTY
DEPARTMENT OF COMPUIER SCIENCE AND ENGINEERING

Course SrugUEe: M-Tbch:(CSE) 2018

Couse Code: MCSE030501A . ..,

Course Name: Mobile Computing.. .

Crcdits 4
Total Number of Lecnrrrs: 40

Unit-2: General Packet Radio Sewices (GPRS) IBLI
GPRS fu&itectue, GPRS Network Nodes. Mobile Data Communication: WLANs (Wireless

LANs) IEEE 802.11 standard, Mobile IP.

Unit-3: Wireless Application Protocol (WAP) ISLI
The Mobile lntemet standard, WAP Gateway and Protocols, wireless markup Languages

(mvIL). Wircless Local Loop (WLL): Introduction to WLL Architecture, wircless Local Loop
Tedmologies.

Unit-s: Global Mobile Satellite Systems ISLI
Case studies of the IRIDIUM and GLOBALSTAR systems. Wircless Enterprise Network:
Inroduction to Virnral Networks, Blue tooth technology, Blue tooth Protocols.

Udt-4: Third Generation (3G) tgLI
Mobile Services: Introduction to Intemational Mobile Telecommunications 2000 (IlfT 2000)

vision, Wideband Code Division Multiple Acces (W-CDMA), and CDMA 20Q0, Quality of
services in 3G. ' lP

I/

,"( r{/

F

;FF

Unit-S: Introduction to J2ME ISL|
Server-side progamming in Java, Pervasive web application architecturc, Device independent
example application

Rderences:
1. ?ervasive Computing", Burkhardt, Pearson
2, "Mobile Communication", J. Schiller, Pearson
3. "Wireless and Mobile Nerwork Ardritectu€s", Yi-Bing Lin & Imridl Chlamtac, John Wley
& Sons,2001
4. "Mobile and Personal Communication systems and serviceso, Raj Pandya, Prentice Hall of
India,2001.
5. "Guide to Desigdng and Implementing wireless LANs", Mark Ciampa, Thomson leaming
Vikas Publishing House, 2001.
6. "\ilireless Web Development", Ray Risdrpater, Springer Publishin6



BRAINWARE T'NTVERSITY
DEPARTMENT OF COMPTIIER SCIENCE AND ENGINEERING

7. 'The Wireless Application Protocolt'rr6andeep Singhal, Pearson .

8. 'Third Generation Mobile Teleesmmudcation systems", by P.Stawonlakis, Springer

Course Strrrcuut: M-Thch (CSE) 2018

Publishers,

Course Code: MCSE030501B
Course Name: Softwarc Project Managemmt
Crtdis 4
Total Number of Lecnrrcs: 40

Unit-l: Project Matragement Corcepts
Concept and Characteristics of a Project, Importance of Project Management.

Unit-2: Project Planning: Project Evaluation
Financial Sources, Feasibility Studies.

Unit-7: Pruject Cost
Capital & Operating Costs, Project Life Cyde Costing, Project Cost Reduction Medpds.

Unit-8: Project Quality Management:
Concept of Project Qudiry, TQM in Prjjects, ProjectAudit.

lr
t"J

t3LI

Unit-3: ProjectScheduling: ImportanceofProiectScheduling t6LI
Work Breakdown Structurc and Organization Breakdown Srrrcture, Scheduling Techniques -
Gantt Chart and LOB, Network Analysis - CPIWPERT

Uniig: tlme CostTbade.offAnalysis l4LI
Mana$ng interactive processes - Basics of Softwarc estimation - Effort and Cost estimation
tedrniques - COSMIC Full function points - COCOMO tr A Paranenic Productiyi{ Model -
Saffing Pattem, Optimum Project Duration. ' 1* 

"

Unit-S: Resource Nlocation and Levding l3l.,l
The Oldham-Hackman job characteristic nodel - Ethical and Pmganmed concerrs - Working
in teams - Decision making - Team stnlctures - Vfutual teams - Communications genres -
Communication plans

Unit-6. Project Life Cyde t3LI
Project schedules - Activities - Sequencing and scheduling - Nenrork Planning, Risk
identification - Assessment - Monitoring - PBRT tectrnique - Monte Carlo simulation .-
Resource Allocation - Creation of critical patterns - Cost schedules

I3L]

I4LI

hr-

h"t

Unit-9: Sofnrare Project Characteristics and Managemurt
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BRAII\NAIARE TJNIVERSIT
DEPARTMENT OF CO.MPUIER SCIENCE AND ENGINEERING

Course S{ilsErrc: M-Tech:(CSE) 2018

Msualizing progress - Cost monita4+g -:'Eamed Value Analysis- Project tracking - Change
control- Software Configuration Malegeqent - Managing contracts - ConEact Management

Upit-lo: IT in Projects .. ISLI
Overview of types of Softwares for P.rojecis, Major Features of Projea Management Softwares
like MS Project, Criterion for Software.Selection. 

- Jr

Refercnces: ',t ! '

1. Gopalkrishnan P. and Rama Mmoor&y: Te)d Book of Project Management, Macmillan
2. Nicholas John M.: Projea Management for Business and Technology - Principles and
Practice, Prentice Hall India, 2nd Edn.
3. Levy Ferdinand K., Wiest Jerome D.: A Management Guide to PERT/CPM with
GERT/PDM/DCPM and other networks, Prentice Hall India,2nd Edn.
4. Mantel Jr., Meredith J. R., Shafer S. M,, Sunon M. M., Gopalan M. R: Pmject Management:
Corc Text Book, Wiley India, 1 st Indian Edn.
5. Maylor H,: Project Management, Pea$on, 3rd Edn.
6. Nagarajan K,: Project Management, NewAge lntemational Publishers, sth Edn,
7, Kelkar. S.A, Sotware Project Management: A concise Study, 2nd Ed., PHI

Course Code: MCSE030501C
Course Name: Advanced Computer Architecture
crcdits 4
Total Number of Lcctures: 40

Unit-l: ComputerArchitecturc and Oryanizatiou-Review
f'gndsmgntals of Computer Design, Tedmology Tlends Cost Performance Analpis

Unit-2: Pardlel Processing Architectures
Tbxonomy- SISD, MISD, SIMD, MIMD, PRAM models

Unit-3: Data ard Resource Dependmcies
Pmgram Partitioning and Scheduling Connol Flow vs. Data How

Unit-{: Network topologies
Static, Dynamic, Tlpes of Netr,vorks RISC vs. CISC, Memory Hierarchy, Vhural Memory

Unit-S: Concepts of Pipelining
Instruction Pipelining dynamic pipelining arithmetic.pipelines,

Unit-6: Multiprocessor
Multistage Networks, Cache Coherencg Syndrmnizatio[ Mesage, passing

14LI

14LI

t4LI

14LI

l4Ll

IBLI

a

M

r.uil w
,7

Fn'''



BRAETI^ABE UNTVEBSITY
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course Str.qrdl": M-lbch (csfl Zora

Unit-7: Vector Processing Principles '
Instuction types, Compound, Vector Loops,,Chaining

t4LI

Unit-8: Array Processors
Strucnfe, Algorithms

I2L]

Unit-g: Data Flow Architecturc Jf I6LI
Graphs. Petri Nets, Static and Dynamic DF& VLSI Compuatiofi

Refertnces:
l.Computer Architecure and Parallel

- 
Intemational Edition, McGraw Hill
2. Advanced Computer Architecture: D. Sima, T. fountain, P. Kacsuk, Pearson
3. Parallel Computer Architecnre: D.,Culler, J.P.Sing[ A.Gupta, Elsevier

Unit-l: CdI Biology I3Ll
System Biology, Cenual Dogma, Biolo$cal Database: Sequence data, Gene exprcssion data,
Mioo-array experiment, NCBI database, Challenges faced in ttre integration oftldlogical daa,
Data management and data integration in bio.informatics, Issues related to the designing of a
biologcal information system,

Unit-2: Sequence sLnilarity, homology, and alignment Pair wise aligrunmt: [8Ll
Scoring model, dynamic Programming algorithms, heuristic alignment, and pair wise alignment
using Hidden Markov models (HMM), Multiple alignment: scoring model, local alignment
gapped and ungapped global alignmenr Motif finding: motif models, finding occurrence of
known sites, discovering new sites, Amino Acid, Protein, Phylogenetic tree construction:
Neighbor Joining Algorithm.

Unit-3: Biologcal Pathways: [4L]
Gene regulatory network, Ttaruoiption faaors, Signal Tlansduction, Protein-Protein interaction,
Boolean Network, Stochastic gene networks, Network connectivity.

Unit-{: Clustering Classification & RuIe mining: [15LI
Clustering algoritms; k-means, k-medoid, Isodata, AGNES, DIANA, BIRCH, DBSCAN,
CHAMELON, Grid based methods, Model based methods Classifier: Bayes theorem, Nalve
Bayes classifier, Baysian belief network, Cluster validity indices: DB-Index, Dunn Index, Xie-
Beni Index etc. Association rule Mining: Apriori, FP4rowth.

Prccessihg- kri rt**g and A. Brigggs

M;F EEq

q

Course Code: MCSE030502A
Course Name Bio Informatics
crcdits4
Tbtal Number of Lectures: 40

lD



Unit-S: Statistical approach: . ,ii, :. ,: I10LI
Information theory @ntropy), PredidijF '.lng linear regressiotr, multiple rcgr€ssion, predicting
reading frames, maximal dependencd.,decomposition, . Expectation-maximization, Bayesian
model, Gaussian Mixtu€ Model(cMlvQ, P-value statistics(GO), p-score, t-test, F-test, Validation
par.rmeters: True positive, Sensitivity, Specificity, FD& Accuragl

References: I I
1. Molecular Biology of the CeIl, Bruce Albere, Alexander Johnson, Julian Lewis, Martin

Raff, Keith Roberts, Peter Walter, New York Garlagd Science; 2002
2. . Bioinformatics: Sequence and Genome Analysis, David W. Mount, Cold Spring Ha$or

Laboratory Press

3. Bioinformatics And Functional Genomics: A Short Couse, Jonathan Pevsner, Wiley-Liss
4. Data Mining Concepts and tecniques, Han & Kamber,Elsevier
5. lntroduction to Bioinformatics, Arthur M. Lesk, Oxford University Press
6. Developing Bioinformatics Computer Skills,Cynthia Gibas, Per Jambed<,O'Reilly
7. An Introduction to Bioinfonnatics Algorithms,Neil C. Jones, Pavel A. Pevzner,MlT Press

(MA)

Gornse Code: MCSE030502B
Course Name: Distributed System
Crrdits 4
Tbtal Number of Lectures: 40 ,!*

Unit-l: Introductlon t6LI
Examples of Distributed SystemrThnds in Disributed Systems - Focus on nesounce sharing -
Challenges. Case study: World Wide Web.

Unit-2: Communication in distributed system ISLI
System Model - Inter process Communication - the API for intemet protocols - Extemal data

representation and Multicast 6es1slrrnig6[ion. Network virtualization: Overlay network. Case

study: MPI Remote Method Invocation And Objects: Remote Invocation - Introduction ;
Request-reply protocols - Remote procedure call - Remote method invocation. Case study: Java

RMI - Group communication - Publish-subscribe systens - Message queues - Shared memory
approaches - Distributed objects - Case study: Enterprise Java Beans -from objects to
components.

Unit-3 :-Peer to peer services and lile system tgLl
Peer-to-peer Systems - Introduction - Napster and its legacy - Peer-to-peer - Middleware -
Routing overlays. Overlay case studies: Pastry, Tapestry- Disuibuted File Systems -Inroduction
- FiIe service architecnre - Andrew File system. File System: Features-File model -File

K

%
BRAINWARE I'NTVERSTTY

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
Course Structure: M-Ibch (CSE) 2O1S
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accessing models - File sharing semandcs Naming: Identifiers, Addresses, Name Resolution -
Name Space Implementation - Name Caches - LDAP.

Unit-4: Synchronization and replication tgLI
Introduction - Clocks, events and prccess states - Syndronizing physical docks- Lo$cal time
and logical clocks - Global states - Ceordination and Agreement -. Introduction - Disributed
mutual exclusion - Elections - ffansactions an<t Concuryenqf Control- Tfansactions -Nested
ransactions - Locks - Optimistic concurency control - Tiinestlmp ordering - Atomic Commit
protocols -Distributed deadlocks - Replication - Case study - Coda.

Unit-s: Pnrcess & resourrce managemmt : [8Ll
Process Management: Process Migration: Features, Medranism - Threads: Models, Issues,
Inrplementation. Resource Management: lntroduction- Featurcs of Scheduling Algorithms -Task
Assignment Approach - Load Balancing Approach - Load Sharing Approadr.

Course Code: MCSE030502C
Course Name: Network Security
Credits 4
Tbtal Number of Lectures: 40

,!*

Unit 1: Introduction I4LI
Attacl$, Services, Mechanisms, Secudty Attacks, Security SeMces, Model for Network Security

Unit 2: Conventional Encryption and Message Gonlidentiality [10L1
Conventional Encryption Principles, Conventional Encryption Algoritlms, Location of
Encryption Devices, key Distribution Public Xey Cryptogrlphy and Message Authenticatiori
Approaches to Message Authentication, SHA-I, MDs, Public-Key Cryptogaphy Principles,
RSA, Di$tal Signatures, Key Management

Unit 3: Network Security Applications
Kerberos Motivation, Kerberos Version 4, PGP Notatif'n, PGP Operational Description

t6LI

Unit 4: IP Security
IP Security Ovewiew, IP Security Ardftectu€, Authentication Header

[4LI

p)

BRAINW4RE UNIVERSITY
DEPARTMENT OF COMPUIER SCIENCE AND ENGIIYEERING

Course Stnrcuue: M-Tech (CSE) 2018

Rdertnce:
1. George Coulouris, Jean Dollimore, Tim lftdberg, "Distributed Systems Concepts and
Design", Third Edition, Pearson Education.
2. A.S. Tanenbaum, M. Vansteen, 'Disributed Systems", Pearson Education.
3. Mukesh Singhd, "Advanced Concepts in Operating Systems", McGraw-Hill Series in
Computer Science.

P'
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Unit 5: Web Security
Web Security Threats, Web Tfalfic

UNTYERSITY
SCIENCE AND ENGINEERING

: M-Ibch:(CSE) 2018

, overview of securc so.t., L"y..l6ul}

Unit 6: Intruders and Mruses tGLl
Intruders, Intrusion Techniques, Password Pmtection, Passwqpd Selection Strategies, Intrusion
Detection, Malicious Programs, Nature of 'Mruses, Ilped of Yruses, Macro Vrruses, Antivirus
Approaches -:t

I4L]

Tiansport Layer Se.curity, Elecronic Thansaction

[Jai1 /; f.ipyails
Firewall Characteristics, Ilpes of Firewalls, Eirewall Conhguration

Rderence:
1. "Network Security Essentials: Applications and Standards" by Wlliam Stallings, Pearson
2. "Network Security private communication in a public world", C. Kaufman, R Perlnan and M,
Speciner, Pearson

3. "Cryptography and Nenrork SecuritS/', William Stallings, 2nd Edition, Pearson Education
Asia
4. 'Designing Nenvork Security'', Merike Kaeo, 2nd EditioU Pearson Books
5. qBuilding lntemet Firewalls", Elizabeth D. Zwidry, Simon Cooper, D. Brent Chapman, 2nd
Edition, Oreilly
6. "Practical Unix & Intemet Securig/, Simson Garfinkel, Gene Spafford, Alanj&wartz, 3rd
Edition, oreilly

Course Code: MCSE030503A
Course Name Digital Signal Processing
Crrdits 4
Total Number of Lecnrres: 40

Unit 1: Introduction
OveMew of digtal signal processing

I2L1

Unit 2! Review of Discrete - Time lhear systen I4Ll
Sequences, arbitrary sequences, Iinear time invariant system, causality, stability. Difference
equation, relation between continuous and discrete system. Classifications of sequence,

Unit 3: Recursive and non-recursiye sy.stem I4Ll
Review of Mathematical operatious on seguences: Convolution, graphical and analytical
teduriques, overlap and add methods, marix method, some examples and soludons of LTI
systems, MAILAB examples.

Ft

Unit 4 : Z-transform

(
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Definition, relation between Z
transform, mapping between S-
transform, solution of difference

I,JNTVERSTTY

SCIENCE AND ENGINEERING
Course S1;ucture: M_Tech: (CSE) 2018

Fourier trarufomr of a sequence, properties of Z
. Unit cirde, convergence and ROC, Inverse Z-

the one sided Z-transform MAILAB examples.

Unit 53 Discrete Fourier transfo-rm , r., . ,. I10LI
Definition, inverse discrete Fourier tragsfqtn (IDF$ I\+,iddle factor, Iinear ransformation, basic
properties, circular convolution, multiplicition of DFI, lnedlfltering using DFI, filtering of
long data sequences, overlap add and save method. Comprati*i of DFI, Fast Fourier transform

GFD, FFf dgorithm, Radix 2 algorithm. Decimation-in-time and decimation-in- ftequency
algorithm, signal flow graph, butterflies, Chirp z-ransform algorithm, MAILAB examples.

Unit 6: Digital fiIter rcalization I12Ll
Principle of digital filter rralization, structures of AII-zero filters. Design of FIR (Finite impulse

rrsponse) filters, Iinear phase, windows-rectangular, Berlitt, Harudng, Hanming and Blackman.
Design of infinite impulse response filters (IIR) from analog filters. Bilinear transformation,
Buttenrvorth, Chebyshev, Elliptic filters, Optimisation mettrod of IIR filters. Some example of
practical filter design. Computer aided filter design, MAILAB examples .

References:
1. "Digital Signal Processing", Ifeachor, Pearson
2. 'Understanding Digital Signal Processing", R G. Lyons, Pearson
3. 'Theory and Application of Digital Signal Procesing", L.R Rabiner & B.Gold, PHI
4. "Digital Signal Processing, lrinciptes, Algorithms-and Applications", J.C. *f,aks & D.G.
Manolakis, PHI
5. "Digitd Signal Processing", S. Salivahanan et al, TMH

Course Code: MCSE030503B
Course Name: Pattern Recognition
Crtdits 4
Total Number of Lectures: 40

Unit-l: Introduction t4LI
Examples; The nature of statistical pattern recognition; Thre learning paradigms; The sub'
problems of pattern recognition; The basic suuchlle of a pattem recognition system; Comparing

dasifiers.

Unit 2: Bayes Decision Theory
General framework; Optimal decisions; Classilication; Simple performance bounds.

I6LI

IsLl

qro!4I M
TIF-

Unit 3: Learning - Parametric Approaches
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Basic statistical issues; Sources of
classification: density estimation,
Optimizalisn t.thods; Failure of

,.r,.\.

T,NIVERSITY
SCIENCE AND ENGINEERING

M-.Ibch (cSE) 2018

.error; Bias and variaqce; Three approaches to
and dissiminant analysis; Empirical error siteria;

t4Ll
Generalized linear

I2LI,!*

tlr.t

dassifiers; Perceptrons; Maximum Margin; Error

Unit 5: ErrorAssessment ICLI
Sample error and urre error; Enor rate estiroation; Confidgnce intervals; Resampl.ing methods;
Regularization; Model selection; Minimurn deseription length; Comparing dassifiers

Unit 6: Nonparametric Classilication IGLI
Histograms rules; Nearest neighbor Eethods; Kemel approaches; Local polynomial fitting;
Flexible metrics; Automatic kemels me0rods

Unit 7: Feature Extraction [6LI
Optimal features; Optimal linear transformations; Linear and nonlinear pdncipal components;
Featgre subset selection; Feature Exraction and dassification stages, Unsupervised leaming and
clustering, Syntactic pattem recognition, Fuzzy set Theorrtic approach to PR"

Unit 4: Parametric Discriminant Funcdonc
Linear and quafuatic discriminants; Shrinkage; Logistit

Utrit 8: MaryiE and Kernd BasedNgorithms
Advanced algorithms based on the notions of maryins and kemels

Unit 9: Applications of PR
Speech and speaker recognition, Character recognition, Scene analysis.

'u
VCourse Code: MCSE030503

Course Name: Supply Chain Management
Cr€dits 4
Total Number of Lectures: 40

Unit 3: Mathematical Foundations of Supply Chaln Solutions
Use of Stochastic Models and Combinatorial Optimization in:

v
Unit 1: Building Blocks, Performalce Measures, Decisions t4ri
Building Block of a Supply Chain Networlq Performance Measures, Decisions in the Supply

Chain World, Models for Supply Chain Decision-Making

Unit 2: Supply Chain Inventory Matragemcnt tSLl
Economic Order Quantity Models, Reorder Point Models, Multiedelon lnventory Systems

t12LI

tD
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Course Structurc: M-Thch (CSE) 201S

Supply Chain Planning
Supply Chain Facilities Layout
Capacity Planning

Inventory Optinization
Dynamic Peuting and Scheduling

Utrit 4: Case Studies
Di$tal Equipment Case Study
IBM Case Study

if tloLI

Unit 5: Internet Techolo$es and Electronic Commerce in SCM tgLI
Relation to ERP, E-procurement, E-Logistics, Intemet Auctions, E-markets, Electronic business
process optimization, Business objects in scM

EI Eqil

Rderences:
1. N. Viswanadham. Analysis of Manufacturing Enterprises. Kluwer Academic Publishen.
2. Y. Narahari and S. Biswas. Supply Chain Management: Models and Decision Making
3. F"qp Ganeshan and Terry P. Harrison. An Introduction to Supply Chain Management
4. D. Connors, D. An, S. Buckley, G. Feigin, R Jayaraman, A. Levas, N. Nayak, R. Perakian, R
Srinivasan. Dynamic modelling for business process reengineerbg. IBM Reseatth Report 1994,

1995

't*
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DEPARTMENT OF GOMPIIER SCIENCE & ENGINEERING

. Course Structurq M'Tbch (CSE) 2018

SEMESTER-I

SEMESTER - II

,lt

Paper Code Paper Name
.i I-
L-T- P Credits

Tbtd
Marks

MMATOlOIOl Applicable Mathematics 4-0-0 4 100

MCSEOlO4Ol Advanced Data Structw€s 4
MCSEOlO4O2 Advanced DBMS 4-0-0 4
MCSEo10901 Advanced Data Sbuctures Lab 0-0-3 2

MCSEOlO9O2 Advanced DBMS Lab 0-0-3 2 100

MCSEOlO9O3 C# / Dot Net Framework Lab 0-0-3 2

Total 18 700

Paper Code
F

aper Name L-T.P Crrdits
Tbtal

Marks
PCC-MCS2O1 lAdvancedAlgoridrms .l-0-0 4 ' r* roo
PCC-MCS2O2 pomputational Intelligence 4-0-0 4 100

PCC-MCS203 lAdvancedOperating System 4.0-0 4 100

PEC-MCS201 h,lective I -
h. U..trio. L.u.oing
b. Daa Science

b. wir"l"rr Sensor Network

4-0-0 4 100

PCC-MCS2gl lAdvanceAlgorithms 0-0-3 2 100

PCC-MCS292 lAdvancedOperatingSysten 0-0-3 2 100

PCC-MCS293 lAnaroia npps & Python Lab 0-0-3 2

fr",a 22

F:il
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4-0-0 100

100

100

100

100

700
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Course Smrctut: M-Tbch (CSE) 2018

SEMESTER- III

'!*

Paper Code ["n.tx"-" .L-T.lP
Crcdits

Ibtal
Marlg

PEC.MCS30l Elective II -
lA. Mobile computing
p. Software Project Mamgement
lC. Advanced Computer Architecture

"rf

:o-o
4 100

PEC-MCS3O2 ru-
A. Bio-infomratics
B. Distributed System
C. Network Security

4-0-0 4

PEC-MCS3O3 Elective rv -
h. oigiut signa Processing

lB. Pattem recognition
lC. Supplv Chain Manaqement

4-0-0 100

PRO-J-MCS38f pissertation-I 6 100

[r""r 18 400

PaperCode FaperName L-T.P Crcdits Tdtal Marks
PROJ-MCS481 pissertation tt 100

MCS482 lGrand Viva ') 100

h", L2 200

3. ,

f
,,s

SEMESTER-IV

100

4

10
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Course Code: MMAT010101
Course Name Applicable Mathernatics
Contact: 4L
Credits: 4
fbtal Number of Lectures: 40

SCIENCE & ENGINEERING
(csE) 2018

.SEME.STER-I

$
ti

Udt r [lol"l
Probability: Probability mass, density, and. srnulative disribution functions, Parametric
familic of distributions, Expected value, variance, conditional expectation, Applications of the
univariate and multivariate Central Limit Theorcm, Pmbabilistic inequalities, Markov chains

Unit 2 tl0LI
Sampling: Random samples, sampling disributions of estimaors, Metho& of Moments and
Maximum Likelihood

unlrS ISLI
Statistical lnference: Introduction to muldvadate statistical models: regrcssion and
classification problems, principat componenb analfis, The problem of overfitting model
iBseslimenl . ,t
Unir 4 llsl,l
Graph Theory: Isomorphism, Planar grapk, graph coloudng, Hamilton circuis and Euler
cydes. Permuations and Combinations with and without r€petition. Specialized techniques to
solve combinatorial enumeration problems

Thxt Books:
1. John Vince, Foundation Mathematics for Conputer Science, Springer.
2. K Tlivedi.Probability and Statistics widr Reliability, Queuin& and Computer Science
Applications. Mley.
3, M. Mie,enmacher and E. Upfal.Probability atrd Computing: Randomized Algoritlms and
Probabilistic fuialysis.
4. Alan T[cker, Applied Combinatories, rvfi]ey

,

t

I
d

F
'q

F

Cour* Code: MCS8010401
Course Name Advanced Data Structureg
Contact: 4L
Crcdits: 4
Tbtal Number of Lecturcs: 40



..'ll

Unit I r:r,:: LTLI
Dictionaries: Definition, Dictionary Absuac Data Type, .Implementation of Dictionaries.
Hashing: Review of Hashing Hash Funatiotr" Collision R4soluSon Techniques in Hashin&
Separate Chaining, Open Addressing, Linear Probing QuF$atiO Probturg, Double Hashing,
Rehashing, Extendible Hashing.

DEPARTMENTOFC SCIENCE &ENGINEERING
Course Structrrer M-Tbch (CsE) 2018

Unit 3
Ibees: Binary Search Tl€es, AVL Tlees, Red Blad< Ttres, 2-3 Tlees, B-Tiees, Splay Tlees

Unit 2 I ISL!
Skip Lists: Need for Randomizing Data Stuctres and Algoriftms, Seardr and Update
Operations on Skip Lists, Probabilistic Analysis of Skip Lists, Deterministic Skip Lists

IsLI

Unit 6 I4LI
Recent Tbends: Hashing, Ttees,. and various computational geomery methods for effeciently
solving the new evolving problem

Course Code: MCSE01002
Course Name Advanccd DBMS
Cohtacc 4L
Crtdits: 4
Total Number of Lecturts: 40

Unit 1 t1oLI

F.@lN

Unir4 IOLI
lbxt Processing: String Operations, Brute.Force Patem Matchin& The Boyer Moore
Algorithm, The Knuth-Morris-Pratt Algorithm, Standad Tlies, Compressed Tlies, Suffix Tlies,
The Huffman Coding Algorithm, The Longest Common Subsequence Problem (l-CS), Applying
Dynamic Programming to the LCS Problem.

H*i"ourr, Geometry: one Dimensional Range Searching rwo oir.*ioffi #g.LI
Searching, Constructing a Priority Seardr Tiee, Searding a Priority Search Tlee, Priority Range
Trees, Quadtrees, k-D Tiees.

Tbxt Books:
1. Mark Allen Weiss, Data Structu€s and Algorithn Analysis ;n q++, 2nd Edition, Pearson,
20M.
2. M T Goodrich, Roberto Tamassia, Algorithm Desigtr, John Wiley, 2$2.



DEPARTMENT OF COMP. -,[IIFR SCIENCE & ENGINEERING
Course StnrrtuEr M-Tbch (CSE) 2018

Overview of Distributed Database: Feap+es of Disributed versus Centrallzed Database.
DDBMSs. Reference arrhitecnre for Disdbuted Databas€. Lerrels of Distibution Tlansparency:
for Read only applications and Update applicadons. htegnty Constraints in Distributed
Database. Replication. Disuibuted Database desip - Fr.qgnq*atioD and allocation of
fragmenation. , f.

Unit 2 [10L1

Global_Queries: Thanslation of Global Queries. TlansformingrGlobal Queries into Fragmented

Query. Global Query Optimisation. Query execution and access plan. A framework for
Tlansaction ManagemenL Atomicity of Distrlbuted Tlansactionsr Concurrency Control for
Distributed Database- 2 phases locks Distibuted deadlocks. Conourency Conrol based on
Timesramp.

Unit3 [10L]

Rdiability: Basic concept of Reliability. Non-,blocking cornmiment prctocols. Partitioned
networks. Checkpoints and cold Restart Management of dlsributed traffactions- 2 phase unit
pmtocols. Architectual aspects. Node and link failu€ rccovedes.

Unit 4 I10LI

Advanced Topics: Distributed Daa Diaionary Malagemenl Disributed Database
Administration. Heterogeneous Disributed Database System. Reference archltecurl(floosely
and tightly coupled.

thxt Bools:
1. Database System Concepts, Silberschae Kon!, Sudarshan, MH
2. Distributed Database, Thnnenbaum, Pearson
3. Disributed Database: Principles & System, Stefam Ceri and Guiseppe Pdagatd, TMG
3. Principles of Disributed Database Systems, M. Tbmerozsu Parick Valduriez, Pearsotr

Course Code: MCSE010901
Course Name: Advarced Data Sfucture Lab
Contacc 3P
Credits: 2
Total Number of Periods: 24

Unit 1: Lhear Data Structur

Week 1: Implementation of aray bperations.

Week 2: Implementation of Singly linked lists: Insefting (Ins$ Begin, Lsert En4 Insert
Before of a panicular node, krert after of a particular node), Searding,

F ; |Fr
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Deleting, Counting Tla*ersing Reverse Tlaversing and Physically inverting a
linked lisL

Week 3: Implementation of Doubly llDl<ed lists: inseffn&$deting, and lnverting a
linkedlist ., t

Week 4: Implementation of Circular linked lists: iruerting ddeting, and inverting a
linked lisu

Week 5: Implementation of Stacls: Adding & deleting elemmts.
Implementation of Queues: Adding & deleting elements.

Week 6: lmplementation of Circllar Queue: Addiag & deleting elemens.
Evaluation of expressions operations on multiple sacls & queues.

Week 7: Implementation of stack & queues using linked lisa.

Unit 2: Searchlng and Sorting

Week 8: Implementation of Llnear and Binary Search

Week 9: tmplementation of Bubble sort, Insertion sorr, Selection sort and Quidsort

lVeek 10: Implementation of Marge sort and Heap sort

Unit 3: Non Linear Data Structure

Week 11: Recursive and Non recusive traversal of Ttees.

Week 12: Application of Ttees.

Unit-l :DDL&Dlr,tr
Weekl : create , alter, drop, truncate, DML- select, update, inse( delete

UDit-2 : Constrainti
Week2: primary key, check consraing unique, foreign key

Course Code: MCS8010902
Course Name: Advanced DBMS Lab
Contact: 3P
Crcdits: 2
Total Number of Periods: 24


