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S.Y.B.Sc. Pﬂper 1

piscrete Mathematics and Computer Graphics

Term I [Discrete Mathematics]

O Rclutions: (15 Lectures)
iti . " 1t y H . . .

1-|ti0“5: pefinition f‘"d ek{&mr,)]CS- Properties of relations , Partial Ordering sets, Linear
Rc;\rii , Hasse Daigrams , Maximum and Minimum elements, Lattices
Qrd=t

carrence l.lclntfon.”Dcﬁmn;)n. of recurrence relations, Formulating recurrence
Rets s, solving recurrence relations- Back tracking method, Linear homogeneous
eurrence relations with co?(s‘ta.nt coefficients. Solving linear homogeneous recurrence
'1,|.,[i0115 with constanlt coefficients of giegree two when characteristic equation has
l:i.;[inc roots af‘d 0“)’1 one root, Particular solutions of non linear homogeneous
:f'currcncc relation, So ;?mon :)f recurrence relation by the method of generation
ﬁmCliC“'o’ A l‘lclatlons- t_mmuf ?te ar}d solve recurrence relation for Fibonacci numbers,
Towel'm'cHanm’ ntersection of lines in a plane, Sorting Algotithms.
crcnccst

eft .

' () Chapfe” 10.2, 10.3, 10.4, 10.5, 10.7, 10.8 of Elements of Discrete Mathematics:
c.L.Liu, Tata McGraw- Hill Edition .

(b) ChoP™ 51 32 6.1, 6.6 of Discrete Mathematics and its applications: Kenneth
H. Rosen, Third Edition, McGraw- Hill Inc.

(c) Chapter 1.1, 1.2 of Concrete Mathematics (Foundation for Computer Science):

Graham, Krnuth, Patashnik Second Edition, Pearson Education.

UNIT IL: Graphs and Trees: (15 Lectures)

@) Graphs : DeﬁniFion and elementary results, Adjacency matrix, path . matrix,

Representing relations using diagraphs[R6.3] Warshall’s algorithm- shortest path ,

Linked representation of a graph, Operations on graph with algorithms - searching in
a graph; Insertion in a graph, Deleting from a graph, Traversing a graph- Breadth-
First search and Depth-First search.

(v) Trees: Definition and elementary results. Ordered rooted tree, Binary trees, Complete
and extended binary trees, representing binary trees in memory, traversing binary
trees, binary search tree, Algorithms for searching and inserting in binary search

irees, Algorithms for deleting in a binary search tree

Reference: .
Chapter 8.2, 8.3 8.4, 8.5, 8.6, 8.7 of Data Structures Seymour Lipschutz, Schaum’s

out lines, McGraw- Hill Inc.

S.Y.B.Sc. [Computer Science] Syllabus

(} Scanned with OKEN Scanner



. o Peinecinloe 1. . o . N e
L Counting Principles, Languages and Finite Sate Machine: (15 Lectures)
U

, ‘,-mll““i""“ :lll(‘l (_‘.m!\hin:lliuns: Partition
@ ('lh Jistinct and indistinet objects, Binomiy
‘:.'“‘nl Identity. '\’:u.ul?rmmuic“s

(.‘:;,,\lwil\:ltil‘ll with indistinet objects,

. Yottty 1 Q . .
(ing Principles: Sum and Producy Rules

and Distribution of objects, Permutation
I numbers, Combination with identitics:
ldentity. Pascal tiangle. Binomial  theorem,

- TR ) 'I e . " - ’- .()lll]lillu
Count T v Prines ; I'rec diagram for solving ¢ ing
b \;-\11\!::111.\'. |_|§,'-L.-(1I\h()]f | l_mUP'C(\\”l\ﬂll( |\1¢\()l",'_ Simpig cx;unplch. IHC]HSK)“
1?\c|u~inn Principle (Sieve formula) (Without proot).
g anURes .S'Y“"!nmrs and Machines: Languages | regular Expression and Regular
| langUages l'.”"‘t state Automata, grammars, Finite state machines, Gadel numbers,
uring machines.
erences:
Rolll » _ . 1 N l . . '
(@) Chaptct 4.1, 4.2, 4-_-*-_ 4.(3« .5;4. of Discrete Mathematics and its applications:
kenneth H. Rosen. Third Edition, McGraw- Hill Ine.
®) M M"}uknmlms: Scmymu- Lipschutz, Marc Lipson, Schaum’s out lines,
MeGraw- Hill Inc,
Additional References:

{. Norman L. Biggs:

[

Oxford 1989.

K.D. Joshi: Foundations in Discrete Mathematics, New Age Publication ,
Delht.

3. Edward R. Scheinerman, Mathematics, Thompson learning.

Discrete Mathematics, Revised Edition, Clarendon Press

9

New

suggested Topics for Assignments

Examples of partial ordering sets, Hasse diagram.

Examples on Lattices. . :

Formulate and solve recurrence relation.

Develop Warshall’s and Shortest Path algorithm and implement using C.
Implement operations on graph in C. ,

Develop Breadth and Depth First search algorithms and implement using C.
Create a link list, inserting items into a link list, deleting an item from a link list

Implement in C for searching and inserting in binary search trees and deleting in a
binary search tree.

9. Examples based on different counting principles.
10. Examples based on Finite state Automata, and Finite state machines.

S s

90 e

S.Y.B.Sc. [Computer Science] Syllabus 3
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S.Y.B.Sc¢. Paper |

piscrete Mathematics g Computer Graphics

Ferm I [Compugey Graphics|

poduction to Graphics 'y o
i Mives and transformations (15 lectures)

i“, IV
uvl'"“"i”" to ¢ 7"“1‘""‘" Graphics ang Display Primitives
) {‘.“‘\n 1o computwt 5"""]"‘“ s and |
A ]qﬂl‘\‘h u (15 ,\p{“h attons, Flements of ’,",‘ph“ .
iul\k‘

Pt L version of  lines: tolts

- (nll\l : = A -l)l{’.llnﬂ Difterential - Analyzer(DHDAY  algorithm,

S enhams” Lne drawing algorithm : ]

es ‘ R . N :

s aversion of a civele: Bresenhame:

qean onversi { cled Bresenhams method of Circle drawing, Midpoint

(\1 Lorithn. \Midpoint Ellipse Algorithm,

A1

D)

mtlﬂ‘d”“‘mn to Computer Graphics libraries in ¢

ap and 3D Transformation
l“nlmducti . on,
20 ‘l‘r:msfm'm:\l-m‘ns: 2[)'_5C111|l1g, Translation, Reflection and Shearing operations,
Rotaticn L l:”gm .Romtlon about arbitrary point Combined transformation
hm\\dudion i J.D Qjeot S,“.“C““'C- Homogeneous coordinate system

i ransformations: Scaling, Translation, Reflection, Rotation operation.

projection .Tl'ﬂnSfOl'nmtions: Orthograpnic Projections. Introduction to Perspective
sformations

on to Transformation, Transformation and Matrices

tral

Rcfc[‘C[lCCS:

2

3.

Chapter 1.1-1.5. 2.1-2.5 from Procedural elements of Computer Graphics, David F.
Rogers. Tata McGraw Hill.

Chapter 2'l_2112‘ 3.1-3.7, 3.9, 3.15 from Mathematical Elements of Computer
Graphics, David F. Rogers, Tata McGraw Hill.

Chapter 3.5-3.6, from Computer Graphics, Donald Hearn, M P. Baker, PHL.

UNIT V: Design and Visualization (15 lectures)

)

viewing and Clipping

(ntroduction to Viewing and Clipping, Window to Viewport mapping

2D Clipping system: Point clipping, Inside-Outside Test, Introduction to Line
Clipping- Mid-Point Subdivision Clipping Algorithm, Cohen-Sutherland Clipping

Algorithm.,
[ntroduction to Polygon Clipping: Sutherland-Hodgeman Algorithm

Character Clipping

5.Y.B.Sc. [Computer Science] Syllabus 4
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sand Ol’jcu:‘";‘?lg“ £ obi
£5ES ¢ cling of o . K . . T
cur getion to Mo & JECL primitives, Space Curve representation Cubic

. = e T - ) :
0 ll‘“"’  peziet curves, llO])‘ClllCh of Bezier curves, B-Spline curves, comparison of
qpli|1cb~ ves and B-Spline curves
SUBRR Y R — sidE s g .
];CZILCC Genet .m(.)ll AIC Ol):|th Design: Wire (tame model, Surface of Revolution
qurf? arface design, Quadric Curved surtuces
Loeeh s ' 8
g\\"t }
|h-fcrcl“ e
2 1.3 -\‘ . 3 4 - . | .
Chapte”” dnl =310 21 SEr s ‘““-/"_”” Procedural elements of Computer Graphics,
1. Javid P Rogers, Tata McGraw Hill,
pavid - 20e 0 . ‘ |
Chapte” 5.1-3.9, 61 6.4 from Mﬂlhcm;mca] Elements of Computer Graphics,
- David F- Rogers, Tata McGraw Hill,
< " . e i .
Chapte? 6.1-6.3, from Computer Graphics, Donald Hearn, M P. Baker, PHI.

3
VI Advanced Computer Graphics (15 lectu res)
UN

.ot Rendering
a) obje

yisible and Hidden Sl-lrfaces: Intl.'Oduction to hidden lines and surfaces, Image and
Object  SPace algorithm, Floating Horizon Algorithm, Painters algorithm, Z-

puffer algorithn.q _ |
Rendering Models: Introduction to object rendering, [llumination Model,

- object . : | .
shading Techmiques: Gouraund Shading, Phong Shading. Transparency effect,
Introduction to shadows, Texture mapping,

h) Animation and Virtual Reality
Apimation and Virtual reality: Introduction to Computer Animation and
Multimedia systems: Components of Animation system, Keyframing,

ginematics and Inverse  Kinematics, Introduction to Morphing
imtroduction to Virtual Reality and Special Effects

References:

1. Chapter 4.1-4.2, 4.9, 5.1-5.3, 5.5-5.12 from Procedural elements of Computer
Graphics, David F. Rogers, Tata McGraw Hill. ~

2. Chapter 16.1-16.5 from Computer Graphics, Donald Hearn, M P. Baker, PHI.

3. Computer Graphics: A programming Approach, Steven Harrington, McGraw-

Hill.

Additional References:

1. Computer Graphics: A programming Approach, Steven Harrington, McGraw-Hill.
2. Theory and Problems of Computer Graphics, Zhigang Xiang, Roy, plastock.
Schaum’s outline series, McGraw-Hill.

SYBS 5
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ll\d use of gl'il])h;cs ||\\(-;lr'\- for (\la\\\im'_ Prmitive imaces

“_‘“,““n AR lme usimg Tfollow jn?v_ i“}'“' ithms
1 =

2 " Divital Hifﬂ:rcmliui Analvzer (DDA
p.  Bresenhames Lane drawing methodd

o pn‘!l‘“m o draw cirele using the following algorithmes
e ) S ,
) 4. Bresenham's cirele drawing method
b T\“d]\ﬂim circle (\!‘1\\\“15_'_ algorithim

o a program 10 demonstrate the following primitive 2D transformations on a unit
write A

) pare ora n'mnglc

it

a4, scaling in X oor Y or Both directions
p. translation in Xoor Y or Both directions

shear transformation

(<]

d. reflection about an axis
¢. rotation transformation

‘it

< \rite a program to rotate a lin.e z}boul an arbitrary point (x.y). [Use shift of origin] o

- \Write @ program to draw an origin centered 3D cube on the screen. (Use shift of origin
and bring origin gf cloordmate.: at the center of the screen)

- implement line clipping algorithm using

a. Mid-Foint Subdivision Clipping Algorithm,
b. Cohen-Sutherland Clipping algorithm,

g. Write a program to generate a Bezier curve for the N input control points. (take n= 4,
5and 6).

g, Generate cylinder as surface of revolution by rotating a line around an axis. (use
delay for better visualization)

10. Write a program (a) to implement bouncing ball problem using two balls. (b) to
generate an animating clock.(c) to draw animated scenery using primitive structures

like points, lines, curves, circles, etc showing rising sun and a wind mill. Other
objects in the scene include trees, house, roads etc.

S.Y.B.Sc. [Computer Science] Syllabus
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S.Y.B.Se., Paper 11

R vy '
( and . Javy Programming

Ferm [y Programming|

. Coneept of QO Introduction (o ¢

; . SHoFunctions and Classes & Objects
N g3 Leetures)

nl’()()l’ {8 L3 w0 1L.0): Procedue Oriented Programming, Object CEnRE

“ » 2 ~ o
("m“ﬂ“minﬂ (OO, Basic Coneept of OOp. Benefits of OOP

I ’
‘\“‘._

pes (1:83: 3.5 10 37): Basic data (Apes. User defined data types, Derived data

n;\“‘ '

I 2 ) i ‘ ‘ | ial ! |
Y les (EB: 310 W 302): Declaration of variables, Dynamic Initialization ol
yark |

ables Reference variables. Comments,
yaratees

qoction to CH+ (TGT 2110 240214, 301,35, 4.1): Parts of C++ arogram, cout and
Jatrot .

o objectss #include Directive, Variables and Constants. Comments.
o %

yperators (TG: 21304004100 3.5 EB: 3140 3.16): Arithmetic, Relational & Logical
(\lnmtm-s. Tvpe cast Operator. Scope resolution operator, Memory Management
Qper? '

Qperators:

control Structures (EB: 3.24): Loops: for, do...while. while. Decision: If...else, switch

case.

Functions (EB: 4.3 t0 4.9): main function. Function Prototyping, Call by reference,
Return by reference, [nline functions. Default arguments, const Arguments, Function
Overloading.

Classes & Objects (EB: 5.3 10 5.15): Defining a class. Defining member Functions.
making an Outside function Inline, Nesting of Member Functions, Access Specifiers,
vemory Allocation for Objects, Static Data Members. Static Member Functions, Arrays
of Objects, Objects as Function Arguments, Friend functions.

Constructors and Destructors (EB: 6.2 to 6.11): Constructors, Parameterized
constructors, Multiple constructors in a class. Constructors with default arguments,
Dyvnamic initialization of Objects, Copy zonstructor, Dynamic Constructors, Constructing
Two-dimensional Arrays, const Objects, Destructors.

$.Y.B.Sc. [Computer Science] Syllabus o 7
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- M"nipulnmrs. Opceratoy Ove
QT ([5 Lectures)
l'}

rl":\(linu
14

Tnheps
’ reryf, vt .
tance, |'nl\'mm'|»h|sm

ors (L3 Chapter-10y: gy Stream

Hi “n N
i ematted Console 17 S Crd Siranie ,
\“‘mlt'n‘”';‘ ; mm] ling (I°B3 L U]‘H'IH“‘H» Ma Team Classes, Unformatted 170
qatts e o HEN : *ANAY T g :
‘;“l n]. ()‘(t 'P- , 7.‘ 10y / S §lon i () { “‘Hh ;'-IA”H“HL”‘” .
11t i Overloading Unary gy Bin; / Introd

reduction, PDefining Operator

i )
" 14!
N . ]l“hin (

y = . : Y Ofye
il S . y \ . ot : aihee ;
psing! Friend functiong, Rules for Oy m‘ " Verloading Unary and Binary

]f\ ’
.hhw (l'w[ oy,

et AR LS S8 hm‘nducliun

: : ; Detinine
ht‘”:ll pvbod Inheritance, Vipng) Bas e Derived cla

. s Sinele N ||\““‘\'k'|.
¢ classox « D - M ,

Abatract class, Constructors i

pism (FB .clmplm._«)): Itroductiey, Pointe
| Functions, Pure Vi Cr oo O

” N i 1egis 4 . y SELUe
al "““Cllnnf;‘ leets, Poimnters 1o Derived

e
z""-".< \
. Fite handling, 1 cmplates, |7

il 15 Lectures) XCeptiong, S
(1.3 he '

tandard Template Library

1B: Chapter-11): : -
H‘:‘«l(ll_?‘ Sl‘iltlhlg lll)_l.Inlmduclmn. Classes for File Stream Operations
‘. ‘.. L : a \. c a - ? .. . [4 \ (8 T s
e Updating a fil. o4 oF File. More about Open(). File pointers and
lons, Updatig a fife. Ercor Handling during File Operations, Command

" pandlt
!-l k‘x ‘ﬂ‘»: m)(
\\E\L \{‘;;:ii“;ld{
< roumentS:

s (EB: Chapter-12): Introduction, Class

‘cml‘hII « Function-T | R . Templates. Class Templates with
Juple parameters: lute T 1 lemplates, Function Templates with multiple parameters,

"l . il TS . <) ~ A o . . . i -
‘“v,,.logl\jlll‘__‘ of Template Frmctions, Member Function Templates, Non-Type Template

hetie ‘ 3

\,.‘,mncnb-

L-\.Ccptions (LB: Chaptu-l;):_ Introduction, Basics of Exception Handling. Exception
i}ndlint‘ Mechanism, Throwing Mechanism, Catching Mechanism. Re-throwing an

s o “\Pccjf\;'mg Exceptions.

!?\‘:ci L Las > -

fard Template Libravy (EB: Chaprer-14): Inwoduction. Components of STL,

Sranit . - . . . :
‘ Algorithms, Tterators, Applications ot Container classes.

Containets.
\Jain Referencc:

gB:  Object Oriented Programming with C++, 2¢, E. Balzuruswamy, TMH.
1G:  Starting out with C++. 3c. T. Gaddis, Dreamtech. ) '

’

Additional References:
[, Comp'cte Reference C+ FT Sehilds 7EaLL
2, Ctject Oriented Programming with C++, Y, Kanitkar, BPB.
3. Object-Oriented Programuning with C4+, P Sarang. PHI.
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|| figures in the bracket refer (g articles '

. A : rom i ~ :
ot ML he scope of the article, Mam Reference and are mentioned
| f=4

=il
) l'delln”
10

- prog”‘ms that illustrates the simple Ciye
rite

/ -
W c++ programs 1o illustrate (e cone

writé >

VCl‘Ioﬂdmg‘ 1
-ograms to illustr

write C++ progt strate the concepts: ¢l

. asses, frien ions
30 e O+ programs (o illustrate the coneepts: . 08 dinciigns.
Wr .

. constructors, constructor overloading
4 ~ctructors.
and dest!

C++ programs 1o illustr

. ate th . .
write € concepts: operator overloading (both Unary and

pinary)-

write C+t programs to
nheritance. .
Write CH++ programs to tllustrate the conce
virtual functions).

Write programs to illustrate the file handling in C++.
write programs to illustrate the templates ip C+,

6 Write programs to illustrate the exceptions in C++

'

illustrate. the concepts:

6. Simple, Multiple, Multilevel

Pts: Polymorphism (Virtual functions, Pure

8.
9
]

S.Y.B.Sc. Paper II

C++ and Java Programming

Term II [Java Programming]

Unit IV: Introduction to Java Programming (15 lectures)

Introduction: History of Java, Java features, different types of Java programs,
Differentiate Java with C and C++, JVM, JIT and JRE.

Java Basics: Variables and data types, declaring variables, literals: numeric, Boolean,
character and string literals, keywords, type conversion and casting. Standard default
values,

Java Operators: Arithmetic, relational, logical, assignment, increment and docrement,
conditional. bitwise, precedence and order of evaluation. statement and expressions,
string arithmetic.

——————

S.Y.B.Sc. [Computer Science] Syllabus 9
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wd Controls: Control statements oy
P nl o L..clse.. statement, i else
ying (while foop. do . while loo
Cand continue statements), labele

decision making: select statements O
= B0 . )
L statement, switeh statement). ol

p ﬂll\i ‘I“ l(lni))_ "cc“cd lnnp Se hl‘c;‘l\”]
| loaps.

e o out
it gl low] o
¢

- N ”“c‘ﬂ

aud Stringst once and o ~dimensional array. creating an array, strings.

jpetion 10 Classes: Defining acelass, creating instance and class members: creating
{

o a class accessmgoanstance variables of a class, ereating methods, naming
{ . - . = - P

TR
\ “4 class, accessing methods of

. & class, constructor, pnr;nuestun/wi constructor,
Levanords garbage collection. finalize() method, methods overloading. constructor

s

etk

ility control: public access. friendly aceess, protected access, private access, private
Vit .

I jected acees:
it

LV inheritance, Interface and Packages (15 lectures)
pmt e

peritanee: Various types of inheritance, super and subclasses, keywords- “extends’,
" s, constructor chaining. method overriding, final variables and methods, final
supet B 3 y

le«-c\’ abstract method and classes, dynamic method dispatch.
CHAssE= ©

[nterface: Defining interfaces, extending interfaces, implementing interfaces

packages: Sysl?m PAEkEGES, using system pack_age, naming conventions, creating
ckages. accessing a package, using a package, adding a class to a package

packag

Exception Hu'ndling: Exceptlon-hanqlmg fundamentals, Exception types, Uncaught
exceptions, Using try and catch. Multiple catch clauses, Nested try statements, use of
throw. throws and finally keywords. Java’s Built-in exceptions, User defined exception.
Chained Exception.

gtreams and File 1/0: Concept of streams, stream classes, byte stream classes:
[nputStream, and OutputStream, character stream classes: Reader and Writer, Difference
petween byte stream classes and character stream classes, other 1/O classes, File class,
Reading/writing bytes/characters, random access file, serialization.

Unit VI: Java Applets and Graphics Programming (15 lectures)

Applets: Difference of applet and application, creating applets, applet life cycle, passing
parameters to applets.

5.Y.B.Sc. [Computer Science] Syllabus ' 10
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wats and Color: The veanhie. .
hicS: Fon * 1:;&; Font c’t'\ﬂztbdgmphl% Class, painting, repainting and updating a7
o graphics. <93, Araw graphical fio. . . eircle an

I o ‘],ln& " K ca ll ures - : actan 71(./, cit
(;vl‘c Mh--uviﬂ‘é arcs, drawing polygon g lines and rectang
1 o Ul

3 . . eetting
¥ % Working with Colors: Color methods, setting
oy e.

Rt aint mod

the - .
. w [undamentals: ¢ —
o p“ckugt- \\\Q’]‘\l(‘lo C(1)1“1;(!;1\l.1-1t.111t‘1l5. Componen, Container, Panel, Window, Irame.
AW Canvas: A hoi ke \l abels,  butons, textfield, textarca, checkboXes,
‘hoice, @ S e
ant }\N_\-gmnl’- EHRIE @ Bst Layout Managers: FlowLayout, BorderLayout,
- ‘L‘
‘R-Lidl ayoul:
U
. o 1hes NI s . . .

”mullmg. l.hL l)Lk%:\lmI) Livent Model, Fvent classes (ActionEvent, FocusEvent,
only llc"‘l"\lL‘1l~ ‘\Lbl:\i":”h M(illscli\’L‘l\l, MouseWheelEvent, TextlEvent,
and  Various  listencer  inter e, B At
\.i”dm\’l:\ml) ; Istenerinterfaces  (ActionListener, Focuslistener,
\

AListencrs I\ﬁ.\'l"-“"‘-'_‘}‘- MouseListener, MouseMotionListener, Mouse WheelListener,
uu.n qener, W indowlocusListener, WindowListener)
Jent”

It el .
inl‘“ll.\

[ain References:
\l

() Chapters 6-8. 10, 17,19 - 22, ]

it aval: The Complete Reference — Tata McGraw
gill. Fifth edition
Chapters 2-7, 9’10‘rd1 1,16, 20, 21, 22 of Programming with Java A primer, by
E. Balagurusamy 3™ Edition

Other References:

0 programming in Java, Schaum Series,
7) Java2 Programming — Black Book, Dreamtech Press.

PrnctiCﬂl List

Write a Java program to create a Java class: (») without instance variables and methods,

(b) with instance variables and without methods, (¢) without instance variables and with
methods. (d) with instance variables and methods.

Write a Java program that illustrates the concepts of selection statement, looping,
nested loops, breaking out of loop.

Write a Java program that illustrates the concepts of one, two dimension arrays
and strings.

Write a Java program that illustrates the concepts of Java class that includes

(1) constructor with and without parameters. (b) Overloading methods. (c)
Overriding methods

Write a Java program to demonstrate inheritance by creating suitable classes.
. Create a Java package, interface and implement in Java program.

. Write a program that illustrates the error handling using exception handling.
. Write a program that illustrates the concepts of stream classes.

9. Write a Java applet to demonstrate graphics, Font and Color classes.
10. Write a Java program to illustrate AWT package, Event classes and listeners.

e 3 &
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S.Y.B.Sc. Paper 111

.~ Manaceme SV S & ~ g 2 . Ayl

rerm I [Data Base Management Systems -1}

Tk Rc[utiun:\l Model (15 Lectures)

(i

Jyerview: ()\'Cr\'im,v.ljl‘ flmu-bnsc management system limitations of data proccss:ing

(3 L\lm\'i"mlnmn' database approach, data independence, three level of abstraction,

DBMS structure . o | e

Entity Relation l\.‘lmlc‘.: Entity, attributes, keys, relations, cardinality, participatiot.

v \"call\ entities,  ER diagram, Generalization, Specialization and aggregation,
t‘nncclm“‘l design with ER model, entity versus attribute, entity versus relationship,
pinary VErsts ternaty l'ClH'LlOnShll),. aggregate versus ternary relationship. .

: Rclutiomll Structure: Introduction to relational model. integrity constraints over

L relations.

d) Schemsd refinement ““‘? Normal forms: Functional dependencies, first, _S?Cond,
third, and BCNF" normal rorms based on primary keys, lossless join decomposition.

UNITIL: Query Languages (15 Lectures)

2) Relational Algebra @ select and projection, Set operations like union, intel‘S'GC_‘fti‘Oll,

difference. Cross product, Joins — conditional, equi join and natural joins, division,
oxamples. Overview of relational Calculus.

) Creating and altering tables: Conversion of ER to relations with and without
constraints; CREATE statement with constraints like KEY, CHECK, DEFAULT,
ALTER and DROP statement.

(c) Handling datoa using SQL: selecting data using SELECT statement, FROM clause,
WHERE clause. iIAVING clause, ORDER BY. GRCUP BY . DISTINCT and ALL
predicates, Adding data with INSERT statement. changing data with UPDATE
statement, removing data with DELETE statement

(d) Functions: Aggregate functions-AVG, SUM. MIN. MAX and COUNT, Date
t'unclions-DATEADD().DATEDIFF().GETDA'I'E()DATENAME()YEAR,

MONTH. WEEK. DAY, String functions- LOWERQ), UPPER(), TRIM(), RTRIM(),
PATINDEX(). REPLICATE(), REVERSE(Q),RIGHT(), LEFT()

(¢) Joining tables: Inner. outer and cross joins, union.

(f) Sub queries: sub querics with IN, EXISTS, sub queries restrictions, Nested sub
queries, correlated sub queries, queries with modified comparison operations,
SELECT INTO operation, UNION operation. Sub queries in the HAVING clause.
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mplemen.ing Indexes,

Vi
» 1€Ws and proceduyes (15 Lectures)

it L
L pile or ture: hash and Tree based indexi, Primary and secondary indexing, Index

() ota S sorted

?;odel' Heap glei, files, clustered fijes; Creating, dropping and maintaining
. JeX€s using, 'f i :
inde” . Meaning O view, Data independenc
yiew o renaming and manipulating views
droplz procedures: Types and benefits
Sor™  res using SQL, executing stored pro
proce 1€, altering stored procedures, viewi

€ P
proc®” < Concept of triggers, Implementing trj : o
@ T"'ggedelete, and update triggers, nested rt’rfng triggers in SQL: creating triggers,
Iggers, viewing, deleting and modifying

glsgeg ors, and enforcing data integrity through triggers

¢ provided by views, creating, altering
using SQL.

of stored procedures, creating stored
cedures: Automatically executing stored
ng stored procedures.

()

Refefences:

Chapters 14:1.5.1.8.20-2.53.1,32,3.6,3.7, 42, 4.3, 5.8, 8.2-8.4, 19.1-19.6
Database I\}Iallzaie;l;m]?}ésgems- Ramakrishnam, Gehrk’e .Mcéra\;/-’Hill. g
Chapters 1, 2:3:49 of SQL, PLISQL The Programmi : -
(b) BayTOSS, B.P.B. Publications. : © Programming language of Orecle

Chapters 4-1 0 of Professional SQL server 2000 — "
& press Ltd, Shroff. Programming — Rob Vieira, Wrox

Additional References:
@ Elsmasri and Navathe, “Fundamentals of Database Systems”, Pearson

Education.
peter Rob and Coronel, “Database Systems, Design, Implementation an d
Management”, Thomson Learning

c.J.Date, Longman, “Introduction to database Systems”, Pearson Education.

© ductior

(d) Jeffrey D- Ullman, Jennifer Widom, “A First Course in Database Systems”,
Pearson Education.

(¢) SQL server 2000 black book- Patrick Dalton and Paul Whitehead, Dreamtech
Press.

M Martin Gruber, “Understanding SQL”,B.P.B. Publications.

Practical List:

Creating a single table without constraints and firing queries.

Queries containing aggregate, string and date functions fired on a single table.
Creating single table with constraints and executing queries.

Updating tables, altering table structure and deleting table Creating and altering a

single table and executing queries.

F ol o i
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Joining tables and processing queries, :

For given scenario draw 1-R diagram and convert entitics and relationships 10
table. Write rela-txonal algebra querjes and convert to SQL queries on these tab
Creating, dropping and llmintaining indexes. 5

Create and manage views ang process queries on views.

‘): Crcatfﬂg St(_J"Cd !’1'0_0‘3dlll‘63, CXecuting procedures, deleting procedures. _ i
{0. Creating with or without enforcing dagg integrity through triggers, nested triggers,

viewing, modifying and dclcting riggers. h

k=2 N

les.

S.Y.B.Sc. Paper 111

pata Base Management Systems - | and Software Engincering

Term I1 [Software Engineering)|

UNIT IV: Introduction to Software Engineering [15 lectures]

its objectives, The general systems approach to
s development - The Structured

Software Process: SDLC -Requirement Analysis. Softwar i
maintenance etc,

Software Development Life Cycle Models -
Model, Incremental Model, Spiral Model, Cor
strengths, weaknesses and differences betwee

Waterfall Model., Prototyping Model, RAD
nponent Based Model, Their features,
n them, Fourth Generation Techniques

Project Management Process, Role of metrics & models in project management

Project Feasibility Study - Operational, Technical, Economic, Org
Cultural feasibility. Defining project ¢
a project

anizational and
osts and project benefit;. Cost/Benetit Analysis for

Unit References: .
. Software Engineering — A Practitioner’s Approach - 6th I
McGraw Hill (Ch. 2, 3, 5, 7).
2. Integrated Approach to Software Engineering (3rd Edition) - Pankaj Jalote (Narosa)
(Ch. 1,2, 3)
J. System Analysis & Design in a Changing World, Satzinger, Jackson, Burd —
Thompson Learning (Ch. 2, 3).

dition,Roger Pressman.
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v System Analysis )
PNIT VYS! ) 115 lectures]
(givating System Requireme
estigatiis = .

o | of SRS, Characteristics

nts — Sofiw
A

& C are Requirement Specification Document.
N nents using various lcchnicf)gl-p-oncmS O SRS, Stakeholders, Identifying oA
poquiretnie e sk lows ete). bui| i_I s (such ag Questionnaires, reviewing reports/forms.
qerviews: W PN prototypes, Structured Walkthroughs.

~Coneeprygl mode
e odeling - Data entitjes, Altributes, Rel

Jine System Requirements :
Mlllth“‘n : 1 ling
ationships, Cardinality, ERD

ata Fow Diagrams, |
agments, Physie

eSS Modeling - Developing p
li-I, gam. Lop level DED, DED
RIREE

.evel of abstraction, Context
- nts. Event Table
[~\&m'-"'

al and Logical DFD. Data Dictionary.
o ling- Decision Tables Dectein. oo . SlER
].oglc Modcling 1 Tables, Decision Trees, Structured English & Pseudo-code

Elements of Object Model, Basic Principles
Generalizalion, Sy

pecialization, Aggregation
e BL}SICS ONSJML T}'pe§ of UML Diagrams, Use Case Diagram, Class Diagram.
Object Diagram, Sequence diagram & Collaboration diagram, State Transition & State
chart diagrams

object Oriented Modeling: Object Model,
00 Approach, Association,
ot C

{nit References:

(. Software Engineering — A Practitioner’s A

; pproach — 6th Edition, Roger Pressman.
McGraw Hill (Ch. 7, 8)
2. Integrated Approach to SoftwareAEngincering (3rd Edition) - Pankaj Jalote (Narosa)
(Ch.3.6.7)

3, Instant UML, Pierre-Alain Muller Wrox/SPD (Ch. 3).
4, System Analysis & Design in a Chan

: ging World, Satzinger, Jackson, Burd —
Thompson Learning

-(Ch.3,4,5,6,7,10)

UNIT VI: System Design & Coding (15 lectures)

System D sign - Problem partitioning, Abstraction, Top-down & Bottom-up Design,
Function-Oriented & Object-oriented Design, Problem Partitioning, Abstraction & its
wpe(Data & Function), Modularity, Coupling, Cohesion, Drawing Structure Charts &
Flow charts,

UML Activity Diagram, Component Diagram, Package & Deplovment Diagram

Designing Databases: Converting ERD to Databases, Introduction to OO Databases.
Object-Relational Databases,

User Interface Design - Designing System Input, output, User Interface. Characteristics
of good interfaces
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jing -~ Top down VS Boton up sty
{e “;nming. Information hidi.m. pro SStructured programming & object oriented

ot amming oy :
pres e styles, nternal documentation

degpe

Vo,

bt | I.\‘\L‘T\ l\" \.‘": \ :Il'“\'i“c:; f;uk‘h as illx;I]C(“il)l].

O 2 ran 3 .
Curements, o stem analvsis, system destgn

Pnit Referencess
I
cofinare ! nEineenny A Practitione
TN feGiran T CChapter vy "
corated Approach to Sofiy
(‘h‘ ;_ (. ... n\‘ ‘))
(L " _—
. s VSIS S A .
L Sastem Analys ‘\. ”L&HJ\ M Changing Wyl Satzinger I .
Phompson Learing (Ch. 940,173y < Satzinger, fackson, Burd
. ) HFC TN . * “e Jo
mstant UMEL Pierre-Alain Mulley Wrox/S|

l'\ y
Approach Oth dition aoeer Pressman,

¥
=
-~

de "I“\IHC T | ‘
! ¢l ' ‘ : A 1
‘ e Gird edition) - Pant ap Jalote (MNarosa)

.

e

"D (Chapter 3),
\dditional References:
. UML User's Guide = By Grady Booch, |-

. X . X ar Jacobson. James Rambaue
> 00 Modeling & Design with U], n. James Rambaugh

- lInd Edition, Blaha. Rambaugh, Pearson
practical List

nended Case Studies: (T colved .
Recomt Q es: (To be solved in group of ii.ax of 3 to 4 students)

Developing the system for the following with SSAD and OOAD approach
a. Library System,
b. Reservation System.
¢. Inventory System,
d. Hospital management System
e. Any other system

Note: - Multiple sessions may be required ror completing a practical

. Problem Definition - Identifying & Understanding the system, its functions, desired

mputs, outputs etc.

2. Conducting Feasibility Study — Deciding S/W, H/W requirements, Type of system
(single-User/Multi-user etc). Limitations of current system, Benefits of the proposed
system etc.

3. Requirement Analysis, Interviews. Questionnaire, Creating SRS

4. Drawing ERD & converting to tables

5. Drawing Context Diagram, DIFDs for understanding process flow

—_—
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.+ Use Case Diagram
{ [)l'i“v,f:::, Class, Object Diagrams,
; Dr,ﬂ::,ing Sequence & Collaboration Diagrams
: prflwini—’ S(alb" ].ransmon, State chart di ,
’ [[))rr‘tm'ing Activity, Component, Packag
0.

agrams,
¢ Diagramg

? Iz . 3 n
Evaluation Scheme and Paper Pattern

Theory ( Examination door:
’7r Title 1on ‘mr paper 2 hours ) ‘—F-_]
| Examination Maximum Maximum Marks
| tore Wt
‘/ Discrete Mathematics = Marks after conversion |
! 1 1rst Term 60 30
(M| ComputerGraphies | Segong ey 60 30
, o - m
/ C++ Programming Fi
| 8 irst Term 60 30
' paper 1 i
Ak Java Programming Second Term 60 30
| | 9CCOl 3
:‘/—// Database Management Systems First Term 60 30
| m | C
| paper . hoineer
1 Software Enginecring Second Term 60 30
Practical Examination (Duration per paper 3 hours )
L | Title Examination | Maximum | Maximum Marks
: i Marks after conversion
”W Discreie Mathematics and Annual . A
Computer Graphics Practical 30 30
paper 11 C++ and Java Programming Annual - 30
Practical 30 8
paper 111 Database Management Systems 1 Annual A
and_Software Engineering Practical 2 39
Certified 15
Journal | Paper [, 1T and 111 Annual ( 5 marks 15
per paper)
Viva-voce | Paper [, 11 and 111 15
Annual ( 5 marks 15
per paper)
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. pattern (For Paper L 11 and 111
pape’ "

jestions are compulsory,
ue
Alld . .

Questions Term | Term 11 . Maximun
\‘le"\"
(‘”'. - Based on Unig l, 2_ 5&.3 Based on Unit 4,5 & 6 ‘ 12
Q1 | BasedonUnit1 | Bused on Unit 4 | =
o3 M‘!}i:rlscd'Vnn»_l‘l’nil_‘z o o Based on Unit 5 { 2
o4 {’__l_!n._wh(lgllsl_[nil 3 B ‘_ o Based on Unit 6 i 12
 Totl . 5

sjn each question; maximum marks with options should be set for 22 or 23 marks with internal
o[“i"“s'

o

General Guidelines

« Each paper 1s divided into six equal units. First 3 units of each paper are expected
to be taught during first term and next 3 units are expected to be taught during
second term. The lectures allocated for the respected units are suggestive.

« Minimum 75 % practicals from each paper are required to be completed and written
in the journal.

P
o4
o
o

-

\
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