Draft Ordinances for Bachelor of Computer Applications
(To be made effective from 2007-08)

O.X1 GENERAL
1. Programme objective: 

1.1 To produce employable IT workforce that will have sound knowledge of IT and business fundamentals that can be applied to develop and customize solutions for Small and Medium Enterprises (SMEs).
2. Duration of the Programme & Semesters: 

2.1 Duration of the programme shall be of three academic years which is divided into Six Semesters with two semesters per academic year.
2.2 Semester I, III, and V shall be termed as Odd semesters while Semester II, IV, and VI shall be termed as Even Semesters.

2.3 Every semester shall be of approximate five months duration inclusive of breaks and vacations.

2.4 Academic Terms for Odd semesters and Even semesters shall be as notified by the university every year and shall follow the term that is applicable to BA/BSc/BCom programmes.

2.5 All the instructions as well as examinations shall be conducted within the above mentioned period of each semester.

2.6 An academic calendar showing the commencement of course, instructions, mid semester examinations, end-semester examinations, shall be displayed before the beginning of each semester. 
3. Degree to be awarded: 

3.1 Upon successful completion of the programme, every candidate shall be conferred upon the degree of Bachelor of Computer Applications (BCA)
4. Eligibility for admission and intake capacity:

4.1 Eligibility for Admission to Semester I and Semester II:

4.1.1  Any candidate who has passed the XII standard examination in any stream from Goa Board of Secondary & Higher Secondary Education or equivalent is eligible for admission to the first semester.
4.1.2 A candidate shall be selected based on the selection test as prescribed by Goa University from time to time.  The selection test shall test the general aptitude, logical reasoning and analytical abilities and basic arithmetical skills of  the candidate.
4.1.3 Any such test that is conducted by National/State level government or independent body or by the college shall be prescribed by the University.
4.1.4 A candidate admitted for Semester-I shall be deemed eligible for admission to Semester-II.


4.2 Eligibility for admission to Semester-III and Semester-IV

4.2.1 A candidate securing minimum passing grade of DD or above in each of the courses of Semester-I and Semester-II is eligible for admission to Semester-III.

4.2.2 In addition to above, those candidates who secure FF or II grade in maximum  four courses(theory as well as laboratory) out of all the courses that were offered in Semester-I and Semester-II shall be eligible for admission to Semester-III and Semester-IV.
4.2.3 A candidate admitted for Semester-III shall be deemed eligible for admission to Semester-IV.


4.3 Eligibility for admission to Semester-V and Semester-VI

4.3.1 A candidate securing minimum passing grade of DD or above in each of the courses of Semester-III and Semester-IV is eligible for admission to Semester-V.

4.3.2 In addition to above, those candidates who secure FF or II grade in maximum four courses(theory as well as laboratory) out of all the courses that were offered in Semester-III and Semester-IV and have obtained minimum DD grade in all the courses of Semester I and II shall be eligible for admission to Semester-V and Semester-VI.

4.3.3 A candidate admitted for Semester-V shall be deemed eligible for admission to Semester-VI.

4.4 Number of candidates to be admitted to BCA programme shall not be more than 40 per division per year.
O.X2 COURSE STRUCTURE
1. Number of courses/Papers:  

1.1 The instructional scheme for the BCA is based on a system of integrated units called courses.  Each course shall mean one paper.

1.2 Each Semester shall have four Theory courses and two laboratory courses except Semester VI which shall have four theory courses and a Project work.

1.3 There shall be one Elective course in each of the Semester V and Semester VI 

1.4 The Elective courses to be offered  shall be as per the list approved by BoS in Computer Science(UG)

1.5 Courses that shall be offered as electives shall be only from the Commerce and Management disciplines.

1.6 Semester I and II shall include a non-credit additional course on Environmental Studies. 

1.7 The syllabus for Environmental Studies shall be as prescribed by concerned Board of Studies and as applied to BA/ BSc /BCom programmes.

1.8 The actual programme structure along with nomenclature of courses and topics to be covered therein shall be as prescribed by BoS from time to time.
2. Total marks/credits assigned to each course/Paper: 

2.1 Every Semester shall carry a total of 30 credits points.

2.2 Each course (Theory and Project work) having a weightage of 100 marks shall be allotted 6 credit points while each course (Laboratory) having 50 marks shall be allotted 3 credit points.  

2.3 Courses on Environmental Studies shall not carry any credit but will carry 50 marks per Semester.
3. Total number of contact hours/lectures(with duration of lecture) per course/paper: 

3.1 Duration of each lecture period shall be of 45 minutes.

3.2 Every Theory course shall be allotted four lecture periods and one tutorial period per week.

3.3 Every theory course shall be taught in a total of 45-50 lecture periods while for laboratory course a minimum of 15 lecture sessions per class and 15 lab sessions per batch shall be conducted.

3.4 Every laboratory course shall have one lecture cum demonstration period for the entire class and one practical session of three periods per batch per week.

3.5 Batch size for laboratory course: each batch shall be of 20 students. A second batch can be formed only if more than 20 students have registered for the Semester.

3.6 Project Work batch size: Each Instructor shall guide not more than 10 students.

3.7 Project work guidance provided to more than five students shall be considered equivalent to a workload of four lectures per week while guidance provided to five or less number of students shall be considered equivalent to a workload of two lectures per week.
3.8 Maximum 5 students per group are entitled to undertake one project work.
3.9 In case of Environmental Studies course, two lectures shall be allotted per week per semester.
4.  Instructional Scheme

4.1 Instructor-in-Charge: Each course may have one or more instructors teaching the course.  One of them is to be appointed as Instructor-in-charge.

4.2 Course Coordinator: In case of courses taught by Visiting Faculty, one faculty member from the College shall be associated with the course as course coordinator

4.3 Course plan: Every Instructor has to submit a course plan at the beginning of the course. The course plan should include the topic distribution, evaluation components weightage distribution. 

4.4 Feedback: Individual course feedback as well as overall feedback has to be collected from every student at the end of every Semester. 

4.5 Course File : For each course taught, a file shall be maintained by the Instructor-in-charge/course-coordinator comprising of course plan, reading/teaching material used in class, assignments, question papers, answer papers, student feedback, student attendance record along with final evaluation and grading.

4.6 Academic Audit: 

4.6.1 The task of the academic audit is to ascertain that all in-semester and end-semester evaluation is done in transparent and fair manner. 

4.6.2 Academic Audit Committee: The committee shall comprise of members appointed by the Vice-Chancellor based on the recommendations of Board of Studies in Computer Science (UG). The constitution of the committee shall be as follows: 1 member from BoS in Computer Science (UG) who shall act as Chairperson, 1 faculty member from Dept of Mgmt Studies or Commerce, Goa University, 1 member from Industry/teacher from another college offering BCA programme, and 1 teacher from the concerned college undergoing the academic audit who also shall act as Member-secretary of the committee.  

4.6.3 The Academic audit shall be conducted by afore mentioned committee at the end of every academic year after the declaration of results of even semesters. It shall examine the course files and other academic records of all the semesters of that year.  

4.6.4 Academic Audit Report: The committee shall prepare the report after conducting an audit and the same shall be placed before the BoS within 4 weeks. A copy of the report shall also be given to the concerned college.

4.6.5 The BoS shall discuss all the audit reports and recommend improvements in the conduct of the programme to colleges.
O.X3 SCHEME OF EXAMINATION
1. General 
1.1 There shall be both an In-semester element and an End-semester element in the evaluation of the performance of candidates for every course, each carrying equal weightage of 50% .
1.2 In-semester evaluation is to be carried out during the course of instructions within the normal lecture periods preferably during the tutorial periods.
1.3 Marks secured and wherever applicable, answer scripts, of all the internal assessments of In-Semester evaluation shall be communicated to the candidates within seven days of conduct of such exams.
1.4 End-semester evaluation is to be conducted at the end of every semester

2. Eligibility for examinations:

2.1 End-semester examination: A candidate is eligible to appear for the end-semester theory, laboratory and Project examination provided he/she satisfies the minimum attendance rules framed by Goa University.
2.2 In addition to above, a candidate has to appear for the class test component for Theory course and Lab test component for Laboratory course of In-Semester evaluation.
3.  Evaluation of Theory courses: 

3.1 In-semester Evaluation

3.1.1 Internal evaluation shall be conducted in continuous manner in the form of regular assignments, quizzes, submissions and tests. 
3.1.2 Out of maximum 50 marks, at least 30 marks shall be evaluated by conducting one or more class test(s) during the normal lecture periods of the semester.
3.1.3 A faculty member may conduct extra class tests to allow those candidates who were unable to appear for the regular class tests in genuine cases.
3.2 End-semester Evaluation 
3.2.1 Evaluation consists of an examination for 50 marks of 2 hour duration.  

3.2.2 The question paper setting and conduct of examination shall be done by university by appointing a panel of examiners as per OB-4 of Goa University. 

3.2.3 Assessment shall be done at the college by the faculty who taught the concerned course.
3.2.4 The pattern of question paper(s) to be set for the End-Sem and the scheme of marking shall be decided by the BoS. 

4.  Evaluation of laboratory courses: 

4.1 In-semester Evaluation

4.1.1 Internal evaluation shall be conducted in continuous manner in the form of regular assignments, submissions and tests. 

4.1.2 Out of maximum 25 marks, at least 15 marks shall be evaluated by conducting one or more lab test(s) during the semester.
4.1.3 A faculty member may conduct extra class tests to allow those candidates who were unable to appear for the regular class tests in genuine cases.
4.1.4 A record of work done in the form of journal has to be maintained by every student.
4.2 End-semester Evaluation 
4.2.1 The evaluation consists of an examination of 25 marks of 2 hour 15 minutes duration conducted by the college.  

4.2.2 An online examination and a viva-voce shall be jointly conducted by an internal and external examiner.  

4.2.3 The course instructor shall act as the internal examiner

4.2.4 An external examiner is to be appointed from the panel of examiners according to the University ordinance OB-4.
5. Evaluation of Project work

5.1 In-semester Evaluation for 50 marks shall be done by the project guide based on the record of work done and quality of work done.

5.2 End-semester Evaluation and Re-Examination
5.2.1 The evaluation consists of an oral viva-voce and demonstration for 30 marks jointly conducted by project guide and external examiner.

5.2.2 External examiner shall allot maximum 20 marks for the Project Report 

5.2.3 An external examiner is to be appointed from the panel of examiners approved according to the University ordinance OB-4.
6. Evaluation of Environmental Studies for Semester I and Semester II

6.1 In-Semester evaluation for 25 marks and End-Semester evaluation for 25 marks shall be made. 
6.2 In-semester evaluation shall be done by the Instructor by conducting minimum 1 class test of minimum 15 marks and one or more assignments, quizzes, presentations during the semester.

6.3 End-Semester examination of 1 hour and 30 minutes duration shall be conducted. Paper-setting shall be done by the paper-setter appointed by Goa University as per OB-4 while assessment shall be done by the college Instructor

6.4 A candidate has to secure a minimum of 40% marks of the total marks for securing pass.

6.5 A grade will not be allotted for this course as well as they will not be included for the purpose of calculating SPI/CPI. 

6.6 Degree will not be allotted unless a candidate passes these courses.

6.7 Candidate who has not secured pass percentage shall re-appear for the end-sem examination until pass percentage is secured.

O.X4 SCHEME OF GRADING 

1.  Grading Scheme

1.1 Relative grading scheme shall be followed to compute grade for each candidate.

1.2 The final grades for the course would be awarded by the Instructor-in-charge/course co-coordinator taking into account the collective performance in the In-Semester and End-Semester. 
For each course taken by the student, a letter grade is assigned based on the performance in all assessments.  These grades are defined as :

      



AA, AB, BB,   BC, CC, CD, DD, II and FF
1.3 Each grade not only indicates a qualitative assessment of the student’s performance but also carries an equivalent number called the grade point.
The grade points corresponding to different letter grades are defined below:

	Letter Grade
	Grade point
	Letter Grade
	Grade point

	AA
	10
	CC
	6

	AB
	9
	CD
	5

	BB
	8
	DD
	4

	BC
	7
	II and FF
	0


1.4 A candidate passes the courses if he/she gets any grade in the range between AA and DD.

1.5 The letter grade II is given to a candidate on account of inability of a candidate to appear for the end-semester examination due to valid reason. Such candidate has to apply to the Principal of the concerned college within seven days from the end of the Examination communicating the reason for absence supported by documentary evidence. The Principal shall take appropriate decision based on the documentary evidence provided by the candidate.
1.6 If a candidate is awarded II grade during the end-semester examination, he/she has to reappear for the end-semester component only when that course is being offered next.

1.7 A candidate is awarded FF grade on account of overall poor performance or failure to appear for the end-semester examination without justification.
1.8 If a candidate is awarded FF grade during the end-semester examination, he/she has to reappear for the In-semester as well as end-semester components when that course is being offered next. 
1.9 A candidate getting a letter grade of II at the End-Sem examination for a course and subsequently re-appearing for End-Sem examination, shall be allotted a suitable grade from AA to DD or FF as per the latest grading scheme defined by the Course Instructor for that course. 
1.11 A candidate getting a letter grade of FF at the End-Sem examination and subsequently re-appearing for End-Sem examination shall be allotted a suitable grade from either DD or FF. If the letter grade corresponding to the range in which his/her total marks fall at the latest End-semester examination is DD or above then the candidate is allotted letter grade DD.  Otherwise, letter grade FF   shall be awarded to the candidate.
2. Performance Indices
2.1 Semester Performance Index (SPI): The performance of a student in a semester is indicated by a number called SPI. The SPI is the weighted average of the grade points obtained in all the courses during the semester. SPI to be calculated as 

        SPI = ∑Gradepoint X course credit/∑ credits of each paper in semester

SPI has to be rounded to two decimal digits

2.2 Cumulative Performance Index (CPI) :The overall performance of a student for the entire programme is obtained by calculating a number called CPI. The CPI is the weighted average of the grade points obtained in all the courses for the programme. The CPI is also calculated to two decimal places. 
3.
Award of class

3.1
Each semester grade report for the student shall carry his/her SPI. The final semester mark-sheet will indicate the CPI. The final class for the B.C.A. degree would be awarded as per the following scheme:


Distinction: CPI equal to or greater than 8.5

First class: CPI equal to or greater than 6.5 but less than 8.5

Second Class: CPI equal to or greater than 5.0 but less than 6.5

Pass Class: CPI equal to or greater than 4.0 but less than 5.0 

3.2 Due to the relative nature of grading, there is no provision for gracing in the individual course. However, entitlement marks awarded by Goa University for candidates due to NSS, NCC, Sports or cultural activities shall be added to the total before calculating CPI and Class.
4. Declaration of results:

4.1 Every Instructor shall display the grades obtained by the candidates within 10 days of the last examination held by the College for that Semester.

4.2 It shall be binding on every College to send the gradesheets of all the courses for which examinations were conducted by them within 20 days of the last examination held by the college for that semester to the Controller of Examinations, Goa University for declaration of results and issue of statement of marks.
4.3 Reevaluation: There shall be no revaluation of answer books of the candidates at the End-sem examination. Personal verification of marks shall be granted to the candidates in the presence of Principal/Vice-Principal and the concerned examiner, provided he had applied for the same along with the payment of prescribed fees within one week of the declaration of results. The following shall be the procedure for the verification of marks:

4.3.1 On a notified day and time, which should be not later than 10 days after the receipt of application from the candidate, the candidate shall be shown the answer book in the chamber of the Principal/Vice-Principal in the presence of the Examiner concerned.

4.3.2  If the Candidate is not satisfied with the results on personal verification of answer book, he may apply to the Principal for looking into the grievances. 

4.4 The candidate can make an appeal to the Principal of College in case of any grievances with respect to evaluation within seven days of notification of final grades of the concerned course by the course instructor/coordinator.  The Principal in consultation with the BCA programme coordinator/HoD shall decide about the matter. The records pertaining to the appeal as well as the decision taken thereof, shall be placed before the Academic Audit committee during the academic audit.
5. Attempts and Improvement of class

5.1 Attempts: A student shall be considered to have passed a course at first attempt, provided he/she passes with a letter grade of DD or higher, at the regular examination. 

5.2 In addition to the above, a candidate securing II grade and later passing the course at the next appearance shall be considered to have passed the course at first attempt. 

5.3 All other cases would be treated as second attempts.

5.4 A candidate is allowed to repeat an entire year(Even and Odd Semester) in order to improve his/her performance.  In such a situation the better of the two performances shall be considered. This facility shall be permitted only once in the BCA programme and the Statement of marks shall bear the sentence “ Under Improvement”. The candidate shall be required to surrender the original gradesheet  and other relevant documents at the time of receiving the fresh Gradesheet  in the event of improvement of performance for each concerned semester. The better of the two performances for each semester shall be considered.  
Annexure I

Sample grading for courses and computing SPI and CPI

A. Relative Grading steps

1. Each candidate has to be allotted a grade based on his/her relative performance in the In-Sem and End-Sem examinations combined together.

2. The marks scored in various components of evaluation has to be totaled and marks out of total marks allotted to the course has to be computed. While arriving at the total marks, the various In-sem evaluation component may be weighted.

3. Decide the grade that is to be allotted to the range of marks. A separate workshop was conducted on various techniques that can be used to arrive at the grades. Please refer to the material provided as part of this workshop. Various statistical parameters such as mean, mode, standard deviation etc can be used in arriving at the grades.
Example:

A candidate with roll number 0712 has scored the following marks in In-sem and End-sem for a theory course BCA11( Programming) for Semester-I.

	Roll Number


	In-Sem evaluation
	In sem total
	End-sem


	Total
	Grade

	
	Quiz1
	Quiz2
	Class test 1
	Class test 2
	
	
	
	

	
	10
	10
	15
	15
	50
	50
	100
	

	0712
	7
	5
	9
	8
	29
	30
	59
	BC


Similarly marks of all the other candidates are to computed.

Suppose the highest marks scored in this course is 80, lowest is 20 and average marks scored is 50. 

The Instructor arrives at the following Grading scheme for this course:

	Grade
	marks

	AA
	Above 75

	AB
	Between 75 and 71

	BB
	Between 70 and 64 

	BC
	Between 63 and 55

	CC
	Between 54 and 48

	CD
	Between 47 and 41

	DD
	Between 40 and 35

	FF
	Less than 30


Accordingly grade for Roll number 0712 is BC
B. Calculating SPI and CPI

Once grades for all the courses of the semester are available, SPI will be calculated as follows.

Each Grade has an associated grade point staring from 10 for AA to 00 for II/FF. The course credit associated with each course are also used.

Sample: Roll number 0712 has secured following grades in all the course of Semester-I

	courses
	Grade secured
	Corresponding Grade point
	Course Credit
	Grade point X course credit

	BCA11
	BC
	7
	6
	42

	BCA12
	AA
	10
	6
	60

	BCA13
	BB
	8
	6
	48

	BCA14
	AB
	9
	6
	54

	BCA15
	BB
	8
	3
	24

	BCA16
	AA
	10
	3
	30

	
	
	Total
	30
	258


SPI = 258/ 30 =  8.6

Similarly CPI can be computed by considering all the courses.
Appendix 1
Programme Structure for Bachelor of Computer Applications (wef 2007-08)

	SEMESTER  I

	Course Code
	Course Name
	Periods
	Marks
	Total
	Course

credit

	
	
	T
	P
	Insem
	Endsem
	
	

	BCA11
	Problem Solving and Programming in Java
	5
	
	50
	50
	100
	6

	BCA12
	Computer Organization and Operating System 
	5
	
	50
	50
	100
	6

	BCA13
	Basic Accounting
	5
	
	50
	50
	100
	6

	BCA14
	Mathematics 
	5
	
	50
	50
	100
	6

	BCA15
	Java Programming Lab 
	1
	3
	25
	25
	 50
	3

	BCA16
	OS Lab
	1
	3
	25
	25
	 50
	3

	BCA17
	Environmental Studies
	2
	
	25
	25
	50
	--

	SEMESTER  II
	

	Course  Code
	Course Name
	Periods
	Marks
	Total
	Credits

	
	
	T
	P
	Insem
	Endsem
	
	

	BCA21
	Data Structures using Java
	5
	
	50
	50
	100
	6

	BCA22
	Communication Skills-I
	5
	
	50
	50
	100
	6

	BCA23
	Advanced Accounting
	5
	
	50
	50
	100
	6

	BCA24
	Mathematical Foundations of Computer Science
	5
	
	50
	50
	100
	6

	BCA25
	Data Structures Lab
	1
	3
	25
	25
	 50
	3

	BCA26
	IT Tools Lab
	1
	3
	25
	25
	 50
	3

	BCA27
	Environmental Studies
	2
	
	25
	25
	50
	--

	SEMESTER  III
	

	Course Code
	Course Name
	Periods
	Marks
	Total
	Credits

	
	
	T
	P
	Insem
	Endsem
	
	

	BCA31
	DBMS 
	5
	
	50
	50
	100
	6

	BCA32
	Intro to Management Functions 
	5
	
	50
	50
	100
	6

	BCA33
	Communication Skills-II
	5
	
	50
	50
	100
	6

	BCA34
	Probability and Stats 
	5
	
	50
	50
	100
	6

	BCA35
	RDBMS Lab 
	1
	3
	25
	25
	 50
	3

	BCA36
	VB .Net Lab 
	1
	3
	25
	25
	 50
	3

	SEMESTER  IV
	

	Course Code
	Course Name
	Periods
	Marks
	Total
	Credits

	
	
	T
	P
	Insem
	Endsem
	
	

	BCA41
	Software Engineering-I
	5
	
	50
	50
	100
	6

	BCA42
	Computer Networks
	5
	
	50
	50
	100
	6

	BCA43
	Managerial Economics
	5
	
	50
	50
	100
	6

	BCA44
	Cost Accounting
	5
	
	50
	50
	100
	6

	BCA45
	UML Lab
	1
	3
	25
	25
	 50
	3

	BCA46
	Data Analysis and Accounting Lab
	1
	3
	25
	25
	 50
	3


Programme Structure for Bachelor of Computer Applications (wef 2007-08)

	SEMESTER V

	Course Code
	Course Name
	Periods
	Marks
	Total
	Credits

	
	
	T
	P
	Insem
	Endsem
	
	

	BCA51
	Software Engineering-II 
	5
	
	50
	50
	100
	6

	BCA52
	Web Technology
	5
	
	50
	50
	100
	6

	BCA53
	IT Project Management 
	5
	
	50
	50
	100
	6

	BCA54
	Elective-I
	5
	
	50
	50
	100
	6

	BCA55
	CASE Tools lab
	1
	3
	25
	25
	 50
	3

	BCA56
	Web Technology lab
	1
	3
	25
	25
	 50
	3

	SEMESTER  VI

	Course Code
	Course Name
	Periods
	Marks
	Total
	Credits

	
	
	T
	P
	Insem
	Endsem
	
	

	BCA61
	e-Commerce Applications
	5
	
	50
	50
	100
	6

	BCA62
	Information systems audit
	5
	
	50
	50
	100
	6

	BCA63
	ERP Systems 
	5
	
	50
	50
	100
	6

	BCA64
	Elective-II
	5
	
	50
	50
	100
	6

	BCA65
	Project work
	
	4
	50
	50
	100
	6


T- theory periods  P-Practical periods



Course Prerequisites:

· None

Course Objectives:

· To introduce concepts and principles of problem solving by computer, and to discuss the construction of appropriate algorithms for the solution of problems. 

· To demonstrate principles underlying the design of a high level programming language. 

· To give students experience and confidence in the use of a high level programming language to implement algorithms. 


Syllabus:

1.  Introduction to Computer Problem Solving:  
Introduction – The Problem Solving Aspect – Top-Down Design – Stepwise Refinement – Implementation of Algorithms – Flow chart - Program Verification – Debugging – Documentation - Efficiency of Algorithms – Analysis of Algorithms. 
2. Basic Algorithms:  Exchange of Values of Two Variables – Factorial Computation – Generation of the Fibonacci Sequence – Reversing of Digits of an integer – Generating Prime Numbers – Finding the Number in the Fibonacci Series. - Some Additional Algorithms.
3. Java syntax and style : Syntax and style in a programming language. Comments. Reserved words and programmer defined names. Statements, braces, blocks, indentation. Syntax errors, run-time errors, logic errors.
4. Data types, variables, and arithmetic : The concepts of a variable and a data type. Declarations of variables. The primitive data types: int, double and char. Literal and symbolic constants. Initialization of variables. Scope of variables. Arithmetic expressions. Data types in arithmetic expressions. 
5. The if-else statement: The if-else statement, Boolean expressions, the Boolean data type, true and false values. Relational and logical operators. Nested if-else and if-else-if. The switch statement.

6. Software development environment: The Java programming language, and the principles of Object Oriented Programming (OOP). Java SDK tools (javac, java, appletviewer, javadoc). Using a command-line environment and an IDE. Java classes and source files. 
7. Classes, constructors & methods : Defining methods. Overloaded methods. Constructors. Creating objects with the new operator. Library classes and packages. The import statement. Passing arguments to methods and constructors. The return statement. Public and private fields and methods. Encapsulation and information hiding.

8. Fault-Tolerance : Exceptions, throwing and catching exceptions, subclassing Exception.

Text Books:

1. R. G. Dromey, How to solve it by computer (Prentice Hall of India)

2. James Slack, Programming and Problem Solving with JAVA (Thomson Learning)

References       

1. Herbert Schildt, Patrick Naughton, The Complete Reference Java 2, (Tata McGraw Hill, 3rd Edition)
2. Hubbar, J. R. Theory and problems of Programming with Java (Schuam’s Outline Series, Mcgraw Hill)
3. Ken Arnold, James Gosling, and David Holmes, The Java Programming Language (Third Edition), Addison-Wesley.

5. Judith Bishop, Java Gently: Programming Principles Explained (Third Edition),

Addison-Wesley.

Web Sites

1. http://www.java.sun.com, Sun's Java site, the source for the J2SE and the primary reference ("standard") for Java.


Course Prerequisites:None

Objectives:The objective of this paper is t o provide a broad overview of architecture and functioning of computer systems.
This will involve :

•   Learning basic concepts behind the architecture and organization of computers

•   Understanding key ideas involved in the design and working of operating systems


Syllabus:

1. Introduction to Operating Systems: The computer as a tool for programmers and end-users, concepts of users, processes, file systems, window managers, command interpreters, concepts of process control, file system manipulation, memory management, input/output, programming tools.

2. Introduction to Computer Organization and Architecture: Hardware vs software – the virtual machine concept, concept of von Neumann architecture, hardware components and functions, trends in hardware development, system configurations and classifications

3. Processes: Processes, process states, processor modes, context switching CPU scheduling algorithm, Threads, Concurrent processes, critical section problem and solutions, Semaphores, monitors, Producers-consumer problem and solutions

4. Deadlocks: Characterization, detection and recovery, avoidance, prevention

5. The Input/Output and File Subsystem: I/O devices, controllers and channels. Bus structures, I/O techniques (programmed, interrupt driven and DMA), 1/0 subsystem layers, support for graphics and multimedia. Concepts of files and directories, storage issues, access issues, security issues, support for databases

6. The Memory Subsystem: Memory types and hierarchy, module level organization, cache memory, Memory partitioning, swapping, paging, segmentation, virtual memory 

7. The Central Processing Unit: CPU components, register sets, instruction cycles, addressing modes, instruction sets, concept of micro-programming
8. Introduction to Distributed Systems and Security: Basic concepts of networked, client-server and distributed systems, issues in distributed systems - message passing, process management, distributed file  systems and deadlock handling. Basic concepts in system security. Protection models and  mechanisms. Types of security threats. Security and authentication mechanisms for stand-alone and networked systems.

Textbooks:

1. William Stallings, Computer Organization and Architecture, Fourth Edition( 

Eastern Economy Edition) Prentice-Hall India

2. William Stallings, Operating Systems, Third Edition, (Eastern Economy


Textbooks Edition) Prentice-Hall India.
References:       

1. Operating System Concepts, Fifth Edition; A. Silberschatz and P. Galvin;

Addison-Wesley; 1997. 

2. Modern Operating Systems; Andrew S Tanenbaum; Prentice Hall; 1992.


Prerequisites: 

· Basic Mathematics

Objectives:

· Be able to apply Mathematics & Accounting concepts to business management


Syllabus:

1. Introduction to Accounting: Meaning, definition, scope of accounting. Accounting as financial information system, Accounting Principles, Accounting Standards (selected standards)

2.Accounting procedure: Transaction/event, Classification of accounts Voucher- different types of vouchers and preparation of vouchers, Journal/ subsidiary books - Types of subsidiary books Ledger accounts and trial balance
3. Depreciation accounting, Capital & Revenue : Expenditure & receipts,             

Methods of depreciations, Straight-line method, reducing method, annuity method, sinking fund method, Annuity  Method ,machine hour rate method and depletion method

4.Company Final Accounts: Preparation of trading, P& Loss a/c and Balance sheet
5. Bank transactions, bank reconciliation statement
Textbooks

1. L.N. Chopde: Accounting & Financial  Management  (Paper I ),Sheth Publishers 

2. Ganga Dhar Pandey, Modern Accountancy  

3. Pednecar Sirsat, Book keeping  & Accountancy 

References

1. S. P. Jain , K.L. Narang ; Advanced Accountancy ;Kalyani Publishing 

2. Shukla, Grewal; Advanced Accounts; Sultan Chand 

3. R.L. Gupta, M. Radha Swami ;Advanced Accounts; Sultan Chand

Prerequisites: Nil

Objectives: To develop basic Mathematical concepts and analytical skills necessary to understand fundamental concepts in Computer Science.


Syllabus:

1. Complex Numbers: complex number system, graphical representation, polar form vector form, De Moveor’s Theorem roots of complex number, complex conjugates

2. DETERMINANTS AND MATRICES: Meaning, order, fundamental concepts: minor, co-factors, expansion value, properties, cramer’s rule – Consistency of linear equations. Matrices : definition – Types of matrices, Algebra of matrices – negative, transpose, equality, addition and subtraction, scalar multiplication, Matrix multiplication, Adjoint and inverse of matrix, Solving non homogeneous equations by Matrix inverse method X=A-1B.

3. FUNCTION , LIMITS AND CONTINUITY: Ordered pairs – Cartesian product – relation – function, Binomial, trigonometric functions, real numbers, theorem Algebra of functions- limit of a function – Algebra of limits. Exponential function – Continuity Concept. 

4. DERIVATIVES AND ITS APPLICATIONS : Introduction – derivatives of a function – standard forms – Algrebra of derivatives – derivative of composite functions – Higher order derivatives Economic applications – Total cost function, The revenue function, elasticity, maxima & minima – partial derivatives – Higher order partial derivatives.

5. INTEGRATION AND ITS APPLICATION: Primitives – standard forms – Definite integration, plane area – economic applications – consumers and producers surplus.

6. Infinite series: limits of sequence and series, theorem for calculating limits, infinite series.

7. CO-ORDINATE GEOMETRY: Introduction –co-ordinates – Distance between two points –line –slope of line – different form of a line – circle – standard form – Mensuration- cone, sphere, cylinder, prism.
8. Vectors: vectors in plane cartesion coordinates and vectors in space, dot products and cross products.
Text Book: A. G. Jumde, M.E.Rebelo, M.Abranches,   S.G. Chitale, N.A. Joshi,  Mathematical Techniques.

Reference: 

1. H. Nielle & D. Quading, Pure Mathematics 1, Cambridge University Press 2002

2. H. Nielle & D. Quading, Pure Mathematics 2 and 3, Cambridge University Press 2002


Course Prerequisites:

· Problem Solving  and Programming in Java(BCA11)

Course Objectives:

· To give students experience and confidence in the use of a high level programming language and solve typical problems.
List of assignments 

1. Write a program to implement the formula(Area = Height * Width) to find the area of rectangle.

2. Program for generating fibonacci series and also for finding the Nth element of fibonacci series.

3. Program for determining GCD of two integers. 

4. Programs for determining the factorial of a given integer. 

5. Programs using all the operators (including bitwise operators)

6. Write a program to explain the use of break and continue statements.

7. Programs for summing the elements of an array.

8. Programs for Sorting an array, use quadratic and Logarithmic Sorting Methods. 

9. Programs for searching a number in any array. Linear and binary search should be done and performance measured and tested against theory.

10. Functions for matrix addition, transpose and multiplication and testing them.

11. Writing functions for string manipulation (like reversing, determining if the given string is a palindrome, string length etc.)

12. Defining a structure like an employee record and then reading and processing the salaries of a set of employees.

13. Program with Class Rectangle with the data fields width, length, area and color. The length, width and area are of double type and colour is of string type. The methods are set_length(), set_width(), set_colour() and find_area(). Create two objects of Rectangle and compare their area and colour. If area and colour both are the same for the objects then display “Matching Rectangles”, otherwise display “Non-Matching Rectangles”.

14. Program to create Player Class. Inherit the classes Cricket_Player, Football_Player and Hockey_Player from the Player Class.

15. Program to display the names and roll numbers of students. Initialize respective array variables for 10 students. Handle ArrayIndexOutOfBoundsException, so that any such problem doesn’t cause illegal termination of program.


Resources needed:

· The practical work requires the Java 2 Standard Edition Development Kit. This is freely available for all common platforms. It can be downloaded from www.java.sun.com. 

· FLOSS such as Java – Eclipse SDK 3.1 or higher.  It can be downloaded from http://www.eclipse.org
· Students must benecourages and taught to use advanced features in Java Developent tool of Eclipse IDE

Course Prerequisites:

· Computer organization and Operating System (BCA11)

Objectives:

•   Providing hands-on experience with existing operating systems and tools.

List of Assignments:

Windows 9X OS/Windows XP:


Start Windows OS - Working with My Computer, Windows Explorer- Folder Creation, Moving, Copying and deleting Folders, Control Panel-Add/Remove programs, Regional Settings, Display, Keyboard & Mouse Settings, Date/Time Options.

Linux/unix OS 

In this session you will get introduced to Linux/Unix and you can perform following  operations :

1. First try to execute the following commands on your operating system and write down the results and use of each command.

man ( find manual help) ,  cd, ls, ls-a (try to find out other options of ls using man) 

Execute following commands cd, pwd, ls -al | more, cat passwd,  chmod

2. 
Try to explore the file system, write what is there in /bin, /usr/bin, /sbin, /tmp and /boot. Find and list the devices that are available in your system.

3.     Make your own subdirectories called uni and linu in your home directory. Now 

delete the subdirectory called uni.

4.     Create a file called bca.txt that contains the words "hello I am student

of BCA". Now copy this file and paste to other director. Copied? Can you move

the file also from one directory to another?

5. 
In the previous question you have a file bca.txt  change its permission to rwxrwxr-x. You can try different possibilities to changes in its permissions. One

possibility may be rwxr-xr-x permissions. Find out what are the different commands available that can be used to change the permissions of a file/files.

6.
Display the names of all files in the home directory using find. Can you display the names of all files in the home directory that are bigger than 500KB.

7.
Display a sorted list of all files in the home directory that contain the word bca inside them. Hint: Use find and grep and sort. Can you use locate to find all filenames that contain the word bca?

8.
Use egrep to try to find out which lines in an bca.txt file are satisfied by the regular expression given: (^[0-9]{1,5}[a-zA-z]+$)|none and check the result with different combinations of lines.

9. 
Change your password and write down the restrictions for given password.

10.
Open bca.txt using vi editor, go to the end of the file and type in a text paragraph.
11.     Find the files (with full path) in your home directory those name are starting with

the character “s” and redirect the output into a file redirecting.txt and if you receive any error message on execution of the command redirect into errors.txt.

12.
Use ping to find the round-trip delay to www.unigoa.ac.in

12.
Send a message to all users which are online. Make provision so that you can send messages to other users but others cannot. Use talk to send messages.

13.
Print a file bca.txt, and then send multiple files to a printer. Write the command you will execute to remove any file from print queue.

14.
Send a mail to yourself, and include bca.txt inside the mail. Read the mail you have sent to yourself. Save the piece of message and file into some folder. Reply to yourself.

15.
Use telnet and ftp to get connected with other remote machines. Write the problems you encounter during connection with remote machine.

Resources needed:

The following are the infrastructure requirements for this module

•   Machines with  Unix/Linux Operating systems

•   A Windows-2000 server system 

•   MS-Windows 9X workstations

•   All connected over a local TCP/IP network

 References:    

1. Robert Williams, Robert A. Williams, Mark Walla; The ultimate windows 2000 system administrator's guide; Addison Wesley Publications.

2. Windows 2000 the complete reference by Ivens, Kathy, Tata McGraw Hill

Publications.

3. Sumitabha Das; Unix System V.4 Concepts and Applications; (Tata McGraw Hill)

4. Sobell ;A practical guide to Linux ; Pearson Education Publications.

Web References:

· http://www.microsoft.com/windows2000/techinfo/default.asp

· http://www.microsoft.com/windows2000/

Course Prerequisites: Problem Solving and Programming in Java (BCA11)

Objectives:

· Be able to analyze time and space complexity of algorithms.

· Be able to use and implement data structures including stacks, queues, lists, vectors, trees, heaps.

Syllabus:

1. Introduction to Data Structures: Notion of data structure, Abstract data types, built-in types such as arrays and  compound objects, linear structures, stacks, queues, implementation of all these Java using basics and using java.util library.
2. Introduction to Algorithms: Need for analysis of algorithms, abstract model of complexity computation, order notation, complexity classes including NP-complete, example of different algorithms with different complexity for same problem.
3. Vectors and Lists: Linked list, comparison to arrays, circular list, doubly linked lists, vectors as a built-in class, implementation of lists/queues/stacks from basics in Java, Representing sparse tables (appin).

4. Binary Trees: Non-linear structures, binary trees, binary search trees, expression trees, representation, in/pre/post order traversal for a binary tree, construction of binary search trees, infix/postfix representation of expressions and inter-conversion
5. Other trees: Balanced binary trees, AVL trees, rotation of a tree, construction of AVL,
Heaps, Multiway search trees, B-trees.

6. Sorting -1 : What is sorting? Issues, Simple algorithms: insertion/bubble/selection sorts,
Complexity analysis for these algorithms. 
7.  Sorting - II : Efficient sorting algorithms: quick/merge/heap/shell sorts. Complexity analysis for all of these.
8. Graphs : Graphs vs. trees, terminology such as edge, vertex, path, connectedness, directed/undirected, etc, representations (adjacency matrix and adjacency list) and relative comparison, traversals of graph, spanning trees (Kruskal and Prim's methods).
9. Hashing : What is hashing? Issues, Hash functions, collision resolution: open

Addressing and chaining.

Textbook

1. Mark Alien Weiss: Data Structures and Algorithm Analysis in Java; Addison Wesley.

2. Adam Drozdek; Data Structures and Algorithms in Java; Thomson Learning.


Prerequisites: 

Nil

Objective:

 The course is designed on a communicative or interactive approach to the learning of English. The approach is to encourage students to formulate and express their ideas, offer ample scope for creativity and enable them to develop the ability to use the language fluently, effectively, correctly and confidently in real life situations.


    Syllabus:

1. 
Fundamentals of communication: The concept of communication, Communication process, Role of sender and receiver, Encoding, decoding feedback, How to achieve effective communication, The importance of communication in business, Objectives of communication: Information-Motivation, Raising Morale, Order and Instruction, Education and training, Counselling- Advice, Persuation. Types of communication: Formal and informal communications, Horizontal, Vertical, Downward, Upward, Grapevine, Consensus & Consultation. Methods of communication: Verbal, Face to face, Non-verbal

2 Oral Communication:  Getting to know each other- Communication games. Making introductions.Making presentation: To familiarize students with all the latest gadgets used to enhance presentations e.g. Power Point presentation. Group Discussions, Public speaking -  Welcome speeches, Inaugural speeches at seminars, Chairman’s speech at General meeting, Speeches on other occasions such as send-off, Condolence meetings etc.Interviews, Mock interview. Pronunciation skills, active listening, asking and answering questions, expression of opinion, cross-cultural communication, group work
Books Recommended:

1. Principles and Practice of Business Communication Rhoda Doctor and Aspi Doctor

2. The Pleasure of Your Company By Ranjana Salgaocar


· Course Prerequisites:

Basic Accounting (BCA13)

· Objectives: Be able to apply Mathematics & Accounting concepts to business management

Syllabus:

1. Inventory valuation: Need and importance of inventory valuation, Methods of inventory valuation, Physical stocktaking

2.  Accounting for shares and debentures: Kinds of shares, Accounting for issue of shares, forfeiture of share and reissue of forfeited, shares, 

3. Debentures: Accounting for issue and redemption of debentures
4. Funds Statement  :Preparation of fund flow statement  & cash flow statements 
5. Financial Statement Analysis : Meaning of financial statement, types of analysis, tools of financial statement analysis, major user groups 

Textbooks

1. L.N. Chopde: Accounting & Financial  Management  (Paper I ),Sheth Publishers 

2. Ganga Dhar Pandey, Modern Accountancy  

3. Pednecar Sirsat, Book keeping  & Accountancy 

References

4. S. P. Jain , K.L. Narang ; Advanced Accountancy ;Kalyani Publishing 

5. Shukla, Grewal; Advanced Accounts; Sultan Chand 

6. R.L. Gupta, M. Radha Swami ;Advanced Accounts; Sultan Chand


Course Prerequisites: 

· Basic Mathematics

Objectives:
· This paper introduces mathematical concepts relevant to computer science. It is designed to focus not only on learning of mathematical facts, but also on applying them for the better understanding of computer science. Mathematical reasoning and algorithmic thinking are the primary goals of this module. 

Syllabus:

1. Matrices: types, matrix arithmetic, transpose and powers, determinants 

2. Binary number system 

3. Sequences: sequences, summations 

4. Logarithms: exponents, logarithms 

5. Boolean algebra: Boolean functions, truth table, DeMorgan's theorem, logic gates 

6. Number theory: divisibility, primality 

7. Sets, relations, and functions: Venn diagram, set operations, relations and properties, closures, equivalence relations, partial ordering, functions, function types, inverse of functions, composition of functions, recursive functions, recurrence relations, growth of functions 

8. Logic: prepositional logic, first order logic, mathematical induction, deduction, proof by contradiction, program correctness 

9. Grammars, Languages and Automation: Grammars and Languages, Finite Automaton or Finite State Acceptors, Finite Automaton and Regular Languages Regular Expressions

Text book: 
Kenneth H. Rosen,  Discrete Mathematics and its Applications, Tata McGraw Hill,  5th edition 


Course Prerequisites:

· Problem Solving and Programming in Java (BCA11)

· Java Programming Lab (BCA15)
· Data Structures using Java (BCA21)
Objectives:

· Be able to implement data structures such as stacks, queues, lists, vectors, trees, heaps using Java as a programming Language.Be able to understand and implement various Sorting & Searching algorithms using Java. 

List of Assignments: 

1. Implement Stack Operations using Arrays.

2. Convert a Prefix expression to a Postfix expression.

3. Implement Queue Operations using Arrays.

4. Reverse the elements of a queue.

5. Implement Linked Stack.

6. Implement Linked Queues.

7. Implement Polynomial addition using Linked List.

8. Create a Binary Tree. Also provide for insertion and deletion operations.

9. Create a Binary Search Tree. Also accept a key value and search for it in BST. Print the appropriate message as output.

10. Implement Tree Traversal using Recursion.

11. Implement Bubble sort

12. Implement Quick sort.

13. Implement Merge sort.

14. Implement Heap sort.

15. Implement the Linear & Binary search Algorithms.

Resources needed: JDK 2 or higher, Eclipse SDK 3.1 or higher


Prerequisites: 

Nil

Objective:

· This paper prepares the student for computer hardware assembling, fault finding, troubleshooting, OS & software installation and developing quick office applications. 
List of Assignments:

1. PC : PC Components Identification, PC Assembling, BIOS Setup, PC Fault Identification & Troubleshooting, OS Installation (Ms Windows 9x, Linux), Software Installation (Ms Office, Java Development Kit, Eclipse etc.), Device Driver Installation & Configuration (Printer, Modem, NIC, Display Adapter etc), Use of operating systems built in disk optimization tools such as Disk cleanup, Disk Defragmenter, Scandisk, Backup, etc.., Recovering bad sectors and scanning & removing Viruses., Tweaking settings to enhance system performance
2. Familiarity with keyboard operation using a typewriting tutor program

3. Word processing: creating new documents-opening existing documents – Designing a document – Editing – copying within a document and from one document to another-  moving – saving – quitting and restarting- formatting – Headers, footers and footnotes – tabs-tables and sorting – typing symbols and special characters – bulleted list- spelling checker – auto correct – fonts – macros – mail merge, Indian language settings, using keyboard for Indian language typing, creating documents with Indian languages such as Hindi, Konkani, Marathi.
4. spreadsheet : Creating a new worksheet-selecting cells – mouse and keyboard navigation-entering and editing text-text boxes and text notes-undoing and repeating actions-entering and formatting numbers-entering and editing formulas-referencing cells-order of evaluation in formulas –lookup tables-rearranging worksheets-formatting: changing column width and row heights –changing fonts and sizes-alignment – changing colors and shades – inserting and removing page breaks.

5. Presentation software: Color Schemes – Template – Autocontent wizard – using design templates to automate design-working with text-working with graphics and multimedia- arranging , previewing and rehearsing –transition and build effects –showing slides out of order and deleting slides-creating overhead transparencies.

6. Data management: Access concepts and terms – starting and quitting access-workspace and tools-views-Microsoft sample databases-creating a simple database with and without the wizard-adding and deleting fields in tables-renaming and rearranging – deleting fields – resizing fields-primary key fields-indexing fields-forms-form wizard-saving and modifying forms – form design- entering and editing data-finding, sorting and displaying data-printing reports, forms, letters and labels.

7. Internet: Connect a web browser to some of the popular URL addresses using http and ftp protocol- connecting to a popular search engine and submit a keyword search – Understand the purpose of E-mail, structure of email address. Identify different mail Component of mail client. Sending emails.

Resources needed:


PC Components, OS, Various Software’s, Web Browsers.

References

1. Ren Mansfied; Working with Microsoft office   (Tata McGraw-Hill)

2. Raymond Greenlaw and Ellen Hepp; Fundamentals of the Internet and the World Wide Web(Tata Mcgraw Hill)
 BCA (Semester – III)


Paper Title 

:   Database Management System (DBMS)

Paper Code

:   BCA 31


Paper 


: 
I

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites:

None

Objectives:

The major objective of this paper is to provide a strong formal foundation in database concepts, technology and practice to groom them into well informed database application developers. 

Syllabus:

UNIT I : Introduction to DBMS



(06 hrs.)


Basic Concepts, Data, information, database, database system, database management system; increasing use of data as a corporate resource, Data processing and data management.File oriented systems: Meeting the need for random access processing; Limitations of Traditional File Systems: Data redundancy, Inadequate data manipulation capabilities, program-data dependency; Data independence.Database Architecture: Components of a Database Management System (DBMS): Data Dictionary (importance, contents), meta data; Data security and integrity mechanism; Concurrent access for multiple users; User-oriented data query and reporting; Application development facilities. Database Systems; ANSI/SPARC Three-level Architecture: Conceptual model, Logical model, Physical model, External view, Conceptual view, Internal view of data.Data specification and access mechanisms: Data Definition Language (DDL), Sub-Schema DDL (SDDL), Data Manipulation Language (DML); Users: End users, Database Administrator (DBA); DBMS: Functions, Capabilities, Advantages and disadvantages. Database Administration and Control.

UNIT II:
Data Model 




(08 hrs.)

Introduction to Data models: Brief overview of Hierarchical, Network, Relational, Object-relational and Object-oriented data models,Outline of the Data definition and data manipulation constructs in each of the above data models, Comparison of the above data models, Introduction to Current Direction, Database Server, Client/Server Platforms, Distributed Databases, Data Warehousing and Data Mining, Open Systems, Interoperability, Database access over Internet, Open Database Connectivity (ODBC)

UNIT III:
Database Design Process   


(12 hrs.)

Database Design Approach, Where it fits into the application development process;

Conceptual modelling: Identify the principal data objects, Diagram the data objects using the entity-relationship (ER) approach, Resolve the conceptual data model, Determine attribute specifications and data types, Verify the conceptual data model through normalisation; Logical model; Physical model; Database Design tools.

ER Concepts and Terminology: Three classes of objects: Entities, Relationships and Attributes. Entities: Entity, Entity instance, Subtype and Supertype Entities, Strong and weak entities, Generalisation, specialisation and aggregation,Relationships: Connectivity (binary, n-ary), (1:1, 1:N, M:N), Determining the connectivity, Cardinality, Existence dependency (mandatory, optional).,Attributes: Identifying attributes, Attribute types (identifier, descriptor), Derived data, Domain, Composite attributes. ER Diagrams :The Role of ER Diagrams. Mapping Conceptual model into relational schema: Regular, weak, generalised and specialised entities, Relationship types, Multi-valued attributes.  Entity integrity, Unique Requirement., Concepts of keys: Candidate key, Primary key, Alternate key, Composite key, Surrogate key, Foreign key. Fundamental integrity rules: entity integrity, referential integrity.

UNIT IV:
Data Normalisation Process  

(08 hrs.)

Introduction to data normalisation and normal forms: What is normalisation, Benefits of normalisation, Normalisation Rules,1NF, 2NF, 3NF and Higher NF.First Normal Form:1NF, Why convert to 1NF, Conversion to 1NF;Second Normal Form: 2NF, Functional Dependence and Fully Functional Dependence, Why convert to 2NF, Conversion to 2NF.Third Normal Form: 3NF, Transitive Dependence, Why convert to 3NF, Conversion to 3NF. Normalisation considerations: Good and bad decompositions, Multi-valued dependencies, Join dependencies,Higher Normal Forms: Boyce-Codd NF, 4NF, 5NF, Domain-Key NF.

UNIT   V :
Transaction processing concepts:


(06 Hrs)

Transaction processing system, schedule and recoverability, Testing of serializability, Serializability of schedules, conflict & view serializable schedule ,Transaction  processing in distributed database  fragmentation, locking, Protocols for  distributed database, recovery from transaction failures, deadlock handling.

UNIT VI 
Emerging Trends in Database Technology
(05 Hrs)

Multimedia Databases, Gnome Databases, Knowledge Databases and Mobile Databases



TEXT BOOK 
· Database System Concepts by A. Silberschatz, H.F. Korth and S. Sudarshan, 3rd edition, McGraw-Hill, International Edition, 1997. 

SUPPLEMENTARY READING 

· Database Management Systems by A.K. Majumdar and P. Bhattacharyya, 5th edition, Tata McGraw-Hill Publishing, 1999. 

· Database Management and Design by G.W. Hansen and J.V. Hansen, 2nd edition, Prentice-Hall of India, Eastern Economy Edition, 1999. 

· An Introduction to Database Systems by C.J. Date, 7th edition, Addison-Wesley, Low Priced Edition, 2000. 

· Fundamentals of Database Systems by R. Elmasri and S.B. Navathe, 3rd edition, Addision-Wesley, Low Priced Edition, 2000. 
BCA (Semester – III)


Paper Title 

:   COMPUTER NETWORKS (CNWK)

Paper Code

:   BCA 32


Paper 


: 
II

Max. Marks

:   100


            Contact Hours
:
45

Prerequisites


BCA12

Objectives:

· To provide a strong background of network concepts.

· To create a good foundation covering the physical layer, data link layer, network layer and the transport layer.

UNIT I 

Basics of Computer Networks 

(10 Hrs)


Networking of Computer.- Advantages and disadvantages of computer networking.

Types of Networks - LAN, MAN, WAN, Wireless

Network Topology – Star, Ring, Bus, Tree, Complete, Irregular.

Reference Models - The OSI reference model, the TCP/IP reference model.

Telephone System: Structure of telephone system, the local loops, trunks and multiplexing (FDM and TDM)

Switching - Circuit switching, message switching, Packet Switching.

UNIT II 

Transmission Media



(08 Hrs)

Transmission media - Magnetic media, twisted pair, co-axial cable (baseband and broadband ) ,fiber optics principle, transmission of light through fiber, fiber cables, fiber optics network, comparison of fiber optic and copper wire. Wireless Transmission (The electromagnetic spectrum, Radio Transmission, Microwave Transmission, Infrared and Millimeter Waves, Light wave

Transmission)

UNIT III 
Data Communication Components

(10 Hrs)





Modem, Routers, Bridges, Hubs, Switches,Gateways.

Data Link Protocols: 

Asynchronous, Synchronous, Character Oriented and Bit Oriented Protocols. Error Control, LAN, MAN, WAN, internet,  

UNIT IV  IP Addressing





(10 Hrs) 

IP Address class, Network and Host Addressing, Subnet, Subnet Mask, Sub netting, Supernetting.

TCP/IP Protocol Suite: 

Network Layer: IP Protocol, Address resolution Protocol (ARP), Reverse Address Resolution

Protocol (RARP), Internet Control Message Protocol (ICMP), Internet Group Message Protocol (IGMP).

Transport Layer: User Datagram Protocol (UDP), Transmission Control Protocol (TCP). 

UNIT V 
Application Layer  



(07 Hrs)

 Bootstrap Protocol (BOOTP), Dynamic Host Configuration Protocol

(DHCP), Domain Name System (DNS), Telnet (TErminaL NETwork), File Transfer Protocol

(FTP), Trivial File Transfer Protocol (TFTP), Simple Mail Transfer Protocol (SMTP), Simple

Network Management Protocol (SNMP). 

BOOKS RECOMMENDED FOR READING AND REFERENCE 

MAIN READING 
· Data Communications and Networking - Behrous A. Forouzan, Tata Mcgraw Hill Publication

Supplementary Reading

· Andrew S. Tanenbaum, Computer Networks, 3rd Edition, Prentice Hall of India, 1996.

· Data Communications and Networking – Dr. M Jain & S. Jain. BPB

· William Stallings, Hand Book of Data Communication, Volumes I, II and III, JW, 1990 

· Ulyss Black, Computer Networks, Prentice Hall of India, 1987

· S.V. Raghavan and S.K. Tripathi, Networked Multimedia Systems: Concepts, Architecture and Design, Prentice Hall of India, 1998 

· Peterson, computer Networks, Kauffman and Moran press, 1997 

· Keshav, An Engineering Approach to Computer Networks, Addison & Wesley, 1998 13. 

· Bertsakes and Gallagher, Data Networks, Prentice Hall of India, 1987.

BCA (Semester – III)


Paper Title 

:   COMMUNICATION SKILLS II

 Paper Code

:   BCA 33


Paper 


: 
III

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites:

None

Objectives:

The major objective of this paper is to provide a strong formal foundation in Written Communication skills and Memory improvement and Concentration techniques

Syllabus:
UNIT-I  COMPREHENSIVE COMMUNICATION

What is Communication & its Process ? Types Of Communication, Barriers To Communication, Development Of Personalized Communication Plan, Types Of Communication Skills, Oral Communication Skills - The Art Of Speaking Affectively .Written communication skills, Principles of written skills , Grammar, usage and mechanics of writing, Nonverbal Communication Skills And How To Master Them, Written Presentation Skills-Preparation of resume, Biodata and CV &difference between all three .

Report writing, letter writing, memo writing and drafting .How to write an exam, Listening Skills, Reading Skills, How to cultivate the habit of functional reading

UNIT–II  MEMORY & RETENTION TECHNIQUES

 Mind mapping, Notes taking in the class, Listening Skills, Reading Skills, Revision Techniques

UNIT –III CONCENTRATION ENHANCEMENT TECHNIQUES

Sandwich Technique, Meditation, How to Write an Exam? Presentation Exam Secrets, Difference Between College & Competitive Exams

UNIT–IV

KNOWING YOUR SELF 

SWOT analysis –Where are you now ?

BCG matrix –Where do you want to be ?

 Personality -Internal & External dimensions

UNIT –V

CONVERSATION IN ENGLISH
Reference Books

3. Principles and Practice of Business Communication Rhoda Doctor and Aspi Doctor

4. The Pleasure of Your Company By Ranjana Salgaocar

BCA (Semester – III)


Paper Title 

:   Probability and Statistics 

 Paper Code

:   BCA 34


Paper 


: 
IV

Max. Marks

:   100


            Contact Hours
:
45

Pre-requisite : -

Combination and Permutation, Set theory, Logarithms and properties, knowledge of basic statistics like mean, median, mode for grouped data and ungrouped data, Binomial theorem.

UNIT I:  Probability and random variable


(12 hrs)

Basic concepts of probability, multiplication and addition theorem on probability (with proof), Joint & conditional probability, Baye’s theorem. Random variable – definition, distribution function, probability mass function and probability density function, expectation of a random variable.

UNIT II:   
Probability distribution



(9 hrs)

Discrete and continuous variables, binomial, Normal & Poisson distributions, Probability density function.

UNIT III:    
Introduction to statistics


(13 hrs)

Definition of statistics, scope and limitations, collection of data ( census and survey method), Arranging data, frequency distribution, presentation of data graphically, frequency polygon, frequency curves,  histograms. Measures of central tendency – definition and objective , types – mean, combined mean, median, mode for grouped and ungrouped data. Measures of dispersion – range, standard deviation and variance, coefficient of variance.

UNIT IV: 
Correlation and Regression

(15 hrs)

Definition of correlation, cause and effect of correlation, scatter diagram, correlation analysis, rank correlation for repetition of data, Regression coefficient, Lines of regression, curve fitting by principle of least square.

UNIT V
Sampling and testing of hypothesis  (11 hrs)

Sampling procedures simple random sampling and stratified random sampling Testing of hypothesis, type I  and type II errors, level of significance, decision criteria, confidence interval, general testing procedures – test concerning mean, test concerning population proportion, test concerning the difference between two population proportion, test concerning the difference between two population means.

References:

· Statistical Techniques  by R. J. Shah

· S. P. Gupta “ Statistics” Sultan Chand

· Gupta C.B.” Fundamentals of statistics” Himalaya Publishing House

· Spiegel, Murray R. “Schaum’sOutline of theory and problems of statistics in SI units” McGraw Hill Book Company, New York.

BCA (Semester – III)


Paper Title 

:   RDBMS LAB

 Paper Code

:   BCA 35


Paper 


: 
V

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

BCA31

LIST OF EXPERIMENTS
1. Table design (With foreign key links), Data normalization, Menu-driven Query processing, Input-screens with necessary validations and Reports should be used. 

2. Practice SQL Data Definition Language(DDL) Commands. 

· Table creation and alteration (include integrity constraints such as primary key, referential integrity constraints, check, unique and null constraints both column and table level) 

· Other database objects such as view, index, cluster, sequence, tablespace, snapshot  and synonym creation 
· Practice SQL Data Manipulation Language(DML) commands. 

· Row insertion, deletion and updating 
· Retrieval of data 
· Simple select query 
· Select with Where options (must include all relational and logical operators) 
· Functions : Numeric, Date,  Character , Conversion and Group functions with having clause 
· Set operators 
· Sorting data 
· Sub query ( returning single row, multiple rows, more than one column, correlated sub query) 
· Joining tables ( simple join, self join, outer join) 
· Practice Transaction Control Language(TCL) commands (grant, revoke, commit and save point  options). 

· Usage of triggers 

· Using any one of the front end and Back end as Ms SQL Server/ Oracle/mySql develop the following  :Student Information System, Payroll Information, Bank Transactions, Electricity Bill Processing, Computerized Quiz Using PL/SQL
(Control Statements, Looping Structure, Exception Handling, Cursor Options, Procedures, Functions & Package) , Library Information System, Telephone Directory 

Resources needed:

· Microsoft Visual Studio 2003 or higher and  RDBMS 
BCA (Semester – III)


Paper Title 

:   VB
.Net   LAB 

 Paper Code

:   BCA 36


Paper 


: 
VI

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

· Experience with a programming language is strongly recommended as a prerequisite. 

Objectives :

· Understand the basic, current, and known future elements of the .NET Framework 

· A solid grounding in developing Graphical User Interface with high usability.

· Design, implement, and deploy Visual Basic .NET applications

List of Assignments:

The assignments will be largely based on situations where a graphical user interface is  the need of the day and to generate awareness towards user orientedness. These could be wide ranging in the kind of functionality used, user group intended for, level of complexity etc.
In this paper assignments  covering following major areas can be assigned to students:

· Understand namespaces that contain Graphical User Interface Components.

· Create Windows Graphical User Interface.

· Create and manipulate Labels, TextBoxes, Buttons, Panels, Groupboxes,Radio Buttons, Checkboxes, List Box, Combo Box, Tab Control Image Control, Imagelist Control, Menu Control, Timer Control etc…

· Use Mouse, Keyboard & other useful events. 

· Learn database connectivity methods

TEXT & REFERENCE BOOKS :-

· Sams  Teach yourself  Microsoft Visual Basic .NET in 24 Hrs

James Foxall, Pearson Education 

· Database Access with Visual Basic .NET, Jeffery P. McManus, Jackie Goldstein, Pearson Education 

· Application Development Using Visual Basic and .NET by Robert J. Oberg, Peter Thorsteinson, Dana L.Wyatt

· The Complete Visual Basic .NET Training Course, Prentice Hall Publications

Resources needed:

· PCs with Microsoft Windows OS

· An Interface development environment (Visual Studio 2003 or higher)

· A state of the art RDBMS server (Oracle/ MS SQL Server/ MySQL)

BCA (Semester – IV)


Paper Title 

:   SOFTWARE ENGINEERING (SE)
 Paper Code

:   BCA 41


Paper 


: 
I

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The major objective of this paper is to acquaint the students with the current practices and trends in object oriented software engineering techniques.

Syllabus:

1. Introduction: What is Software Engineering? History and motivation and challenges. Software Quality. Software process. Characteristics of software process. 

2. Software development processes and methodologies: waterfall, prototyping, iterative, spiral, unified process, agile methodologies. Benefits of iterative and incremental approach with emphasis on Unified process.

3. OOAD: Assigning responsibilities. What is analysis and Design? What is OOAD? 

4. UML: Introduction. Brief review of OO concepts. Main UML diagrams- class diagram, sequence diagram, activity diagram, use case diagram.

5. Requirements : use case model- use case diagram, use case descriptions, use case realization using sequence and activity diagrams. Supplementary requirements. Advanced use case model features. Requirements: Functional and non-functional - user – system –requirement engineering process– requirements –: elicitation, analysis, specification, verification and management.(Techniques such as Interveiwing, Requirment workshop, brainstorming, prototyping). Vision document and SRS. Characteristics of SRS.

6. Domain(conceptual model) model- concepts, attributes, operations.

7. CRC technique and elementary GRASP patterns

8. Design Model: design class diagram, sequence diagram, activity diagram, state chart diagram, deployment diagram. Advanced GRASP patterns.

9. Brief introduction to other UML 2.0 diagrams
Text Book:

1. Craig Larman, Applying UML and patterns, 2nd Edition, Addison Wesley, 2003.

2. Martin Fowler, UML Distilled, 2nd Edition, Addison Wesley, 2003

References:

1. Grady Booch, James Rumbaugh, Ivar Jacobson, The Unified Modeling Language User Guide, Addison – Wesley Longman, 1999, ISBN 0-201-57 168 –4.

2. Rebecca Wirfs Brook, Designing Object Oriented Software, PHI

3. Managing Software Requirements, Dean Leffingwell, Pearson Education. 

BCA (Semester – IV)


Paper Title 

:   INTRODUCTION  TO MANAGEMENT FUNCTIONS

Paper Code

:   BCA 42


Paper 


: 
II

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :-

· To identify the various functions and roles performed by   managers in organizations.

· To understand management by objectives.

· To understand the concept of organization.

· To understand factors affecting organization structure.

· To understand the concept of leadership for influencing others to work enthusiastically.

·  To understand the areas in which motivation theory can be applied.

Syllabus

UNIT 1 :       Planning Function 

(10 Hrs)

Concept of Planning, Definitions of Planning,Importance of Planning, 

Types of Planning :- Corporate and Functional Planning, Strategic and Operational Planning, Long-term and Short-term Planning, Proactive and Reactive Planning, Formal and Informal Planning , Planning in Indian Organizations

Objectives :- Meaning and Definition 

Management by Objectives :-  Meaning and definitintions

Features of M.B.O.,Process of M.B.O ,Advantages of M.B.O.

UNIT 2 :   Organizing Function 

(11 Hrs)

·   Meaning and Definitions,  Concept of Organization,  Organization as a structure 

·   Factors affecting organization structure :- Environment, Strategy, Technology, Size, People  

·   Authority and Responsibility :- Concept of authority, Sources of Authority, Limits of Authority, Power, Sources of Power, Responsibility, Delegation of authority, Blocks to Effective Delegation, Measures for Effective Delegation, Centralization and Decentralization  
UNIT 3 :   Leadership



(08 Hrs)

Concept of Leadership ,  Difference between Leadership and  Management Leadership Theories  :-  Charismatic Leadership Theory, Trait Theory, Behavioral Theory, Situational Theory, Successful Leadership V/s Effective Leadership  

Leadership Development :-  Ingredients of Leadership Development, Leadership Development process.  

  Case Studies

UNIT 4 :   Motivation 



(08 Hrs)
· Concept of Motivation ,Motivation and Performance  

· Theories of Motivation:- Maslow’s Need Hierarchy, Herzberg’s Motivation – hygiene Theory, Mc Clelland’s Needs Theory, Alderfer’s ERG Theory,McGregon’s Theory X and Theory Y 

UNIT 5 : Decision Making


(08 Hrs)

Meaning, importance, steps, Types,

Controlling :- Meaning, Process, Essentials 

Communication :- Meaning, Importance, Types, Barriers, overcoming barriers, Guidelines 

References :-

1. Management Concepts and Practices by Manmohan Prasad

2. Management concepts and Practices by Pradeep Kumar

3. Management Concepts and Strategies by J.S. Chandan
4. S.K.Basandra, “Computers Today”, Galgotia Publications

5. Koontz H, “Essentials of Management”, TMH Publications
BCA (Semester – IV)


Paper Title 

:   Managerial Economics

 Paper Code

:   BCA 43


Paper 


: 
III

Max. Marks

:   100


            Contact Hours
:
45

Prerequisite:

None

Objective: 

The objective of the course is to familiarize students with the basic concepts and tools of Managerial Economics. It seeks to provide the student with an analytical framework and understanding of the economic behaviour of two vital economic entities, viz. the firm and the consumer. The course aims to equip the student with a preliminary understanding of the analytical techniques for decision-making by these entities and to highlight the role of the manager in the decision-making process.

Unit 1: Introduction





      (5 lectures)

The Nature and Significance of Managerial Economics - meaning, nature, features, scope and subject-matter of Managerial Economics; importance of Managerial Economics; role of a managerial economist in business decision-making

Unit 2: Demand Analysis




     (20 lectures)

Meaning of demand; demand function & determinants of demand (individual & market); law of demand – individual and market demand schedules and curves; relationship between demand and income; relationship between demand and prices of other goods; elasticity of demand – meaning, types – price, income & cross elasticity – determinants of elasticity, importance of the concept of elasticity; types of demand; demand forecasting – meaning, methods of forecasting demand for new and established products, characteristics of a good forecast

Unit 3: Supply, Production & Cost Analysis

    (15 lectures)

Meaning of supply; determinants of supply; law of supply; elasticity of supply – meaning, determinants of elasticity of supply

Production function – meaning and nature; Law of Variable Proportions; Law of Returns to Scale – internal and external economies and diseconomies of scale 

Cost concepts; Cost-Output relationship in the short run and long run
Unit 4: Market Structures & Price-Output Decisions (10 lectures)

Types of market structures; Revenue concepts; price output determination in the short and long run for the individual firm and the industry in the case of perfect competition, monopoly, monopolistic competition and oligopoly 

Recommended Readings:

1. Joel Dean: Managerial Economics, New Delhi, Prentice-Hall of India Ltd., 1992

2. Dominic Salvatore: Managerial Economics, New York, Tata McGraw Hill Pub. 1989

3. Christopher R. Thomas & S. Charles Maurice: Managerial Economics: Concepts and Applications, Tata McGraw-Hill, New Delhi, 8th edition, 2006

4. P. L. Mehta: Managerial Economics: Analysis, Problems & Cases, New Delhi, Sultan Chand, 6th ed. 1999

5.  Dean. J. “Management Economics” Prentice Hall of India, New Delhi, 1982.

6. Mote, V.L., et.al. “Management Economics” concepts and cases” Tata McGraw Hill, New Delhi 1980.

BCA (Semester – IV)


Paper Title 

: Cost Accounting

 Paper Code

:   BCA 44


Paper 


: 
IV

Max. Marks

:   100


            Contact Hours
:
45

Pre-requisite: 
Knowledge of basic accounting

Course Objective:

Syllabus:

Unit 1: Basic Concepts 





 (15 Lectures)

Introduction, Evolution and objectives of cost accounting, Importance of cost accounting,

Difference between cost accounting and financial accounting, Cost concepts, elements of cost & classification of cost, Preparation of cost sheet.

Unit 2:Materials  






(15 Lectures)

Introduction, Material procumbent   procedure, Material issue procedure, Stores Record, Inventory Control and inventory Levels (Maximum, Minimum, Reorder and Average level), Valuation of material receipts and issues, selection of pricing method.

Unit 3:Labour  






(10 Lectures)

Introduction, Incentive, Attendence and Pay roll Procedure, Idle time, overtime, System of wage payment and incentive (Time rate, piece rate, Halsey plan, Rowan plan, Taylor differential plan)

Unit 4:Methods and Techniques of Costing 


(20 Lectures)

Introduction, Job Costing, Batch Costing, Operating Costing, Practical problems on contract costing and process costing, techniques of costing.

References:

· Cost accounting by - R.S.N. PILLAI.,V.BAGAVATHI.

· Cost accounting by – JAIN & NARANG.

· Cost accounting by – ARORA 

· Cost accounting by – L.N.CHOPDE

· Cost accounting by – JAWAHAR LAL

· Practical costing by – P.C TULSIAN,(Vikas publishing private limited).

BCA (Semester – IV)


Paper Title 

: UML LAB

 Paper Code

:   BCA 45


Paper 


: 
V

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites : 

BCA 41

Course Objectives :-

List of Assignments

1) Draw the Use Cases and define all the classes for Employee Management System.

2) Draw the Use Cases and define all the classes for Library Management System

3) Draw the Sequence and Collaboration diagrams for Employee Management System.

4) Draw the Sequence and Collaboration diagrams for Library Management System.

5) Draw the state Transition Diagrams and Class Diagrams for Employee Management System.

6) Draw the state Transition Diagrams and Class Diagrams for Library Management System.

7) Draw the Component Deployment Model for Employee Management System.

8) Draw the Component Deployment Model for Library Management System.

Project Planning

· Suppose that you need to build software for a Railway Reservation System. Write a statement of scope that describes the software.

· Estimate the effort and cost required to build the software. Use any estimation technique.

Requirements Analysis

· Develop SRS (Software Requirements Specification) for the Railway Reservation System (RRS)

 (a)   Draw DFDs up to appropriate levels for the RRS.

 (b) Draw ERDs for the RRS. Describe the relationships between different entities.

(c)    Design Data Dictionary for RRS.

Design

· Develop a modular design for RRS.

· Develop user interface design for RRS.

Testing

· Develop a set of test cases that will completely test the program of your choice. The test case should be separately developed for Unit testing, Modules testing and Integration testing.

Resources needed : -

At least 1 good CASE tool that supports UML like Argouml and offers at least minimum data dictionary support, a project management tool like MS-Project, a configuration management like Microsoft Visual SourceSafe.

BCA (Semester – IV)


Paper Title 

: Data Analysis and Accounting Lab

 Paper Code

:   BCA 46


Paper 


: 
VI

Max. Marks

:   100


            Contact Hours
:
45

1) Create Group and Ledger entries for the following transactions and create the final statement. The transactions are made for the month of July, 1998.

2nd July    Mr. Rohit started business with


Rs. 40,000

3rd July    Purchased goods from Sudha Traders 

Rs. 6,000

4th July    Sold goods for cash



Rs. 7,000

6th July    Paid for stationery




Rs. 50

10th July  Paid cash to Sudha Traders


Rs. 4,000

12th July  Sold goods to Kumar



Rs. 3,000

15th July  Wages paid





Rs. 125

20th July  Received cash from Kumar


Rs. 3,000

25th July  Sold goods to Prashant



Rs. 1,000

30th July  Sold goods for cash



Rs. 3,500

2) Create Group and Ledger entries for the following transactions and create the final statement. The transactions are made for the month of August, 1997.


1st Aug
Mahesh invested in business


Rs. 20,000


4th Aug
Opened an account with Bank of India by
Rs. 10,000




depositing cash.


10th Aug
Purchased goods for cash



Rs. 500


12th Aug
Purchased machinery for cash


Rs. 800


15th Aug
Cash purchases of goods



Rs. 300


17th Aug
Cash Sales





Rs. 900


20th Aug
Withdrew cash for personal use


Rs. 200

22nd Aug Purchased goods from Virginkar & sons 
Rs. 600

on credit.



25th  Aug Paid rent





Rs. 125


27th Aug  Received Commission



Rs. 175

    30th Aug  Paid for coolie charges



Rs. 100

3) Create Group and Ledger entries for the following transactions and create the final statement. The transactions are made for the month of Oct, 2000.

3rd Oct   Mark commenced business with cash

Rs. 50,000

5th Oct
Purchased goods for cash


        
Rs. 5,000

6th Oct
Purchased furniture for cash


Rs. 1,500

7th Oct
Sold goods for cash



Rs. 2,000

10th Oct
Purchased goods from Sagar


Rs. 4,500

11th Oct
Returned goods to Sagar



Rs. 300

15th Oct
Paid Wages





Rs. 200

17th Oct
Paid Office Rent




Rs. 400

20th Oct
Received Commission



Rs. 50

26th Oct   Sold Machinery for cash



Rs. 9,000

4)  Create Group and Ledger entries for the following transactions and create the final statement. The transactions are made for the month of Feb, 1982.

1st Feb
Salim started business with cash


Rs. 15,000


3rd Feb
Purchased goods from Mr. Pawar

Rs. 5,000


5th Feb
Purchased goods for cash



Rs. 2,000


7th Feb
Sold goods to Amol




Rs. 1,000


10th Feb
Purchased stationery 



Rs. 50


12th Feb
Paid Wages




         Rs. 100


14th Feb 
Paid Elictricity Bill



          Rs. 150


16th Feb
Paid for Advertisement



Rs. 100


20th Feb
Received Commission



Rs. 175


25th Feb
Received cash from Amol


        Rs. 1,000

5)  Create Group and Ledger entries for the following transactions and create the final statement. The transactions are made for the month of April, 2005.

4th Apr
Apurva commenced business with cash
Rs. 40,000

6th Apr
Purchased goods for cash


Rs. 500

10th Apr
Sold goods for cash


Rs. 300

12th Apr
Sold machinery for cash


Rs. 9,000

15th Apr
Purchasesd a building on credit from Narendra
Rs. 20,000

19th Apr
Sold furniture on credit to Ryan

Rs. 9,500

21st Apr
Received Commission


Rs. 50

24th Apr
Cash Sales




Rs. 1,200

26th Apr
Cash Purchases



Rs. 600

29th Apr
Paid cash to Mark on account

Rs. 190

Resources needed : -


Microsoft Excel, Tally 5.4 or Higher

BCA (Semester – V)


Paper Title 

:   Software Engineering-II
 Paper Code

:   BCA 51


Paper 


: 
I

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The major objective of this paper is to understand the quality management concepts during software development
Syllabus:

1. Human Computer Interaction: User categories, what is user friendliness? Principles of interaction design, guidelines, different interaction styles. The role of Models in Human 

2. Coding styles, standards, peer reviews, checklist, Refactoring

3. SOFTWARE TESTING PRINCIPLES: Need for testing, Psychology of testing, Testing economics, SDLC and Testing, Verification & Validation, QA and QC 
4. TESTING STRATEGIES AND TYPES: White box testing techniques: Statement coverage – Branch Coverage – Condition coverage – Decision/Condition coverage – Multiple condition coverage – Dataflow coverage –Automated code coverage analysis – Inspections, Walkthroughs and Code Review. Black box testing techniques:  Boundary value analysis – Robustness testing – Equivalence partitioning – Syntax testing – Finite state testing – Levels of testing – Unit, Integration and System Testing – Compatibility Testing – Domain Testing – Adhoc Testing -- Use of Requirements Traceability Matrix. Integration Testing: Top-down – Bottom up – Big bang – Sandwich . System and Performance Testing: Types of system testing – Functional and non-functional testing – Acceptance Testing – Setting entry and exit criteria for phases and typical product release scenarios – Basic factors governing performance testing – methodology for performance testing – tools for performance testing.  Regression Testing: Purpose – Timing – Choice of tests – Smoke tests – best practices. Internationalization and Localization testing: preliminary concepts, Adhoc testing – pair testing, extreme testing, agile testing, exploratory testing, defect seeding. Usability Testing: Factors in usability testing – aesthetics testing – accessibility testing – tools for usability testing

5. TESTING OBJECT ORIENTED SOFTWARE: Definitions and Challenge differences from testing non-OO Software, Class testing strategies Class Modality,  State-based Testing, Message Sequence Specification. 

6. PEOPLE AND ORGANIZATIONAL ISSUES IN TESTING: Common people issues and myths in testing, Providing career paths in testing, Organizational structures for testing teams, Geographically distributed testing teams and success factors

7. TEST MANAGEMENT AND AUTOMATION: Test Planning, Test Management, Test Process, Test Reporting, Test Automation, Factors to consider in automation, Challenges in test automation. Test Metrics -Product Metrics, Process Metrics, Progress Metrics. Use of metrics in ascertaining product release

8. Importance of documentation -- Need for Software Documentation - – different types of documentation -- Understanding task orientation - Analyzing users - Writing user scenarios - User informational needs - Document goals - User work motivations - User analysis checklist - Constructing a task list - Categorization -Writing steps as actions - Task analysis
9. Maintenance: The Context of Maintenance – Definitions --  Economics of Maintenance – Evolution of Software Products -- Maintaining Systems Effectively --  Categorizing Software products Deployment Models – Types of maintenance 

10. Software configuration management: baseline, identification, accounting, control, audit, source and version control, change control procedure. Tools used in SCM

Text:

1. Srinivasan Desikan and Gopalaswamy Ramesh, Software Testing – Principles and Practices, Pearson Education, 2006

2. Integrated Approach to Software Engineering3rd Ed,  Pankaj Jalote, Narosa Edition, 2006. 

Reference Books

1. Glenford J.Myers, “ The Art of Software Testing “, John Wiley & Sons, 1979.

2. Boris Beizer, Black-Box Testing: “ Techniques for Functional Testing of Software and Systems “,John Wiley & Sons, 1995.

3. P.C.Jorgensen, “ Software Testing – A Craftman’s Approach “, CRC Press, 1995.

4. William E.Perry, “ Effective Methods for Software Testing (2nd Edition) “,

     
 John Wiley & Sons, 2000.

5. Robert V.Binder, “ Testing Object-Oriented Systems: Models Patterns and Tools”, Addison Wesley, 2000.

6. Boris Beizer, “ Software Testing Techniques (2nd Edition) “, Van Nostrand Reinhold, 1990.

7. Thomas T. Barker , "Writing s/w documentation - a task oriented approach", Allyn & Bacon Series of Technical Communication , 1998.

8. Edmond H.Weiss, How To Write Usable User Documentation : Second Edition ,  Oryx Press; 2nd edition 1991.

9. Huckin, et al, " Technical Writing and Professional Communication ", McGraw Hill, 1991.

10. IEEE Standards on Documentation

11. Designing the User Interfaces, Ben Shneidermann, Addison Wesley, 1998
BCA (Semester – V)


Paper Title 

:   WEB TECHNOLOGY

 Paper Code

:   BCA 52


Paper 


: 
I

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The major objective of this paper is to understand various technologies that are required to develop and host web applications.

Syllabus:

UNIT-I

HTML & DHTML

HTML: Markup languages, common tags, header, test styling, linking images Formatting text, Unordered lists, nested and ordered list, Tabs and formatting, Basic forms, Complex forms linking, Meta Tags.

Dynamic HTML: Cascading style sheets in line styles, style element External Style sheet, text flow and Box model, user style sheets.





UNIT-II

Object model and collections: Object referencing, collections all, children frames, navigator object.

Event model: ONCLICK, ONLOAD, Error Handling, ON ERRORS ONMOUSEMOVE, ONMOUSEOVER, ONMOUSEOUT, ONFOCUS, ONBLUR, ONSUBMIT.

Dynamic HTML: Filters and transitions, Data binding with Tabular data control binding to IMG, TABLE, Structured graphics







UNIT-III








 Introduction to scripting:  Java Script, Data types, Arithmetic Equality, relational, assignment increment, decrement operators, Java Script Control Structures- if, if-else, while,  For, Switch, Do/while, break.

Programming modules, recursion, recursion vs iteration global functions, arrays, using arrays, Reference and reference parameters, passing arrays to functions, multiple- subscripted arrays, objects-math, string Boolean and number.

UNIT-IV








Web Servers : Personal Web server, internet information server, Apache Web server, Installation of a Web server, Active Server Pages, Client side Scripting vs Server side Scripting, Server side Active X component, file system objects, Session tracking, CGI and PERL5, String Processing and Regular Expressions, Serve side includes, Cookies and PERL XML Document Type Definitions, XML Parsers, Using SML with HTML.

BOOKS RECOMMENDED FOR READING AND REFERENCE 

MAIN READING 
· Deitel, Deitel & NIETO, Internet & World Wide Web – How to Program, Pearson Education Asia, 2001.

· Steven Hoizner, HTML black Book – Comprehensive Problem Solver, Dream Tech Press,2000.

BCA (Semester – V)


Paper Title 

:   IT PROJECT MANAGEMENT

 Paper Code

:   BCA 53


Paper 


: 
I

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The major objective of this paper is to familiarize students with various tools and techniques applied to a managing a project during initiating, planning, executing, monitoring and controlling, and closing a project.

Syllabus:

UNIT-I






(05 Hrs)

Introduction to Project, Program, and Portfolio Management and selection :  What is project, project management, project and portfolio management, the project management profession, Project Management Certification, Ethics in Project Management, Project Management Software

UNIT-II






(05 Hrs)

Initiating Projects : Project Management Process Groups, Initiating Process for Global Construction’s Just-In-Time Training Project, Identifying and Understanding Project Stakeholders, Preparing a Business Case for the Project, Creating a Project Charter, Holding a Project Kick-Off Meeting, Developing a Preliminary Scope Statement

UNIT-III






(08 Hrs)

Project Integration, Scope, Time, and Cost Management : Project Integration Management Planning Tasks, Project Scope Management Planning Tasks, Project Time Management Planning Tasks, Project Cost Management Planning Tasks 

UNIT-IV






(08 Hrs )

Project Quality, Human Resource, Communications, Risk, and Procurement Management : Summary of Planning Tasks and Outputs, Project Quality Management Planning Tasks, Project Human Resource Management Planning Tasks, Project Communications Management Planning Tasks, Project Risk Management Planning Tasks,  Project Procurement Management Planning Tasks

UNIT –V






(07 Hrs)

Executing Projects : Executing Tasks for Project Integration Management, Project Quality Management,  Project Human Resource Management, Project Communications Management, Project Procurement Management. 

UNIT –VI






(07 Hrs)

Monitoring and Controlling Projects : Monitoring and Controlling Tasks for Project Integration Management, Project Scope Management, Project Time Management, Project Cost Management, Project Quality Management, Project Human Resource Management, Project Communications Management, Project Risk Management, Project Procurement Management.

UNIT –VII






(05 Hrs)

Closing Projects and Best Practices : Closing Tasks for Project Integration Management , Project Procurement Management, Best Practices.

BOOKS RECOMMENDED FOR READING AND REFERENCE 

MAIN READING 
· Introduction to Project Management, First Edition, Kathy Schwalbe,  Course Technology;2006

REFERENCE BOOK :

· Information Technology Project Management: Providing measurable Organizational Value, Second Edition, Jack T. Marchewka, John Willey & sons, 2006
BCA (Semester – V)


Paper Title 

:   CASE Tools Lab
 Paper Code

:   BCA 55


Paper 


: 
I

Max. Marks

:   50


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The major objective of this paper is to understand various technologies that are required to develop and host web applications.

Assignments on the use of following tools preferably using Eclipse.
1. Unit testing with Junit

2. Ant Build Tool

3. Refactoring

4. Source control and version control tools such as CVS/ clearcase/Sourcesafe

5. Project management software

6. Generating documentation using Javadoc

Assignments on designing with the help of design patterns

Development using MVC based frameworks such as Jakarta Struts

Assignments on VB .NET, C#, Windows Forms, web services in .NET

Assignments on implementing EJB

BCA (Semester – V)


Paper Title 

:   WEB TECHNOLOGY LAB

 Paper Code

:   BCA 56


Paper 


: 
I

Max. Marks

:   50


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The major objective of this paper is to understand various technologies that are required to develop and host web applications.

List of assignments:

1. Creating HTML pages to test different Tags.

a). Headers

b). Linking Images.

c). Images as anchor.

d). Text Formatting.

2. a). HTML Table Formatting.

    b). Ordered and Unordered lists.

3. Creating Frames.

4. Average class marks in Java Script.

5. Examination result in Java Script.

6. Programmer depressed functions to generate multiplication tables.

7. Creation of Quiz program.

8. Usage Data and the methods of Date and Time objects.

9. Floating alerts, aligning text and setting box dimension using CSS.

10. Using HTML Events.

11. Installing Web Server (PWS or IIS , Apache).

BCA (Semester – VI)


Paper Title 

:   E- COMMERCE APPLICATIONS

 Paper Code

:   BCA 61


Paper 


: 
I

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The objective of the course is to develop understanding of Web-based Commerce and equip them to assess e-commerce requirements of a business and develop e-business plans and e-commerce applications. 

Syllabus:

UNIT-I








Introduction to Electronic Commerce : Meaning, nature and scope; Business application of e-commerce; Global trading environment and  adoption of e-commerce. Evolution of World Wide Web. Future of Web.

UNIT-II

Web-site Design : Web sites as market place; Role of web site in B2C e-commerce; Web site strategies; Web site design principles; push and pull approaches; Alternative methods of customer communication such as e-mail, BBA; E-mail etiquette and e-mail security.

UNIT-III








Business Models of E-commerce: B2B, B2C, B2G and other models of e-commerce;   applications of e-commerce to supply chain management; Product and service digitisation; Remote servicing, procurement, and online marketing and advertising; Applications to Customer Relationship Management

UNIT-IV

Business to Consumer E-Commerce Applications : Cataloging; Order planning and order generation; Cost estimation ad pricing; Order receipt and accounting; Order selection and prioritisation; Order scheduling, fulfilling and delivery, Order billing , Post sales services.

UNIT –V

Business to Business E-Commerce : Need and alternative models of B2B e-commerce; Using public and private computer networks for B2B trading; EDI and paperless trading; Characteristic features of EDI service arrangement; Internet based EDI; EDI architecture and standards; Vans; Costs of EDI infrastructure; Reasons for slow acceptability of EDI for trading; -E-marketing- Traditional web promotion; Web counters; Web advertisements. XML, XML-EDI and its application.

UNIT –VI

Electronic Payment System : Types of payment systems - e- cash and currency servers, e- cheques, credit cads, smart cards, electronic purses and debit cards; Operational, credit and legal risk of e-payment, Risk management options for e-payment systems. Set standards.

UNIT –VII

Security Issues in E-Commerce : Risks of e-commerce – Types and sources of threats; Protecting electronic commerce assets and intellectual property; Firewalls; Client server network security; Data and message security; Security tools; Digital identity and electronic signature; Encryption and concept of public and private key infrastructure; Risk management approach to e-commerce security.

BOOKS RECOMMENDED FOR READING AND REFERENCE 

· Agarwala, Kales N., Amity All Deeksha Agarwala, Business on the Net: An Introduction to the Whats and Hows of E-Commerce, Macmillan India Ltd, 2000

· Diwan, Prag and Sunil Sharma, Electronic Commerce- A Manager's Guide to E-Business, V anity B ooks International, Delhi.

· Fitzerald, Business Data Communication Network, McGraw Hill, 1998.

· Kalakota , Ravi and Andrew B. Whinson Frontiers of Electronic Commerce, Addison Wesley, 1999.

· Tanenbaum, Computer Network, 41hed., Prentice hall of India Pvt. Ltd., New Delhi.

· Young, Margaret Levine, The Computer Reference to Internet, Tata McGraw Hill, New Delhi, 1999.

· Ferris David and Whippl, Building an intelligent E-Business, Prentice Hall of India, New Delhi.

· Kienan Brenda, Managing your E-Commerce Business, 2nd Ed., Prentice hall, N.J, New Delhi.

· Kueglar Thomas Jr., Web Advertising and Marketing, Prentice Hall N.J.

· Trepper Charles, E-Commerce Strategies, Prentice Hall N.J.

· Honeycutt, Jerry, Knowledge Management Strategies, Prentice Hall N.J.

· Obroi S.E., Security and you, Tata McGraw Hill, 2000.

· Turbon E. et.al., Electronic Commerce, Person Education, 2001.
BCA (Semester – VI)


Paper Title 

:   INFORMATION SYSTEM AUDIT

 Paper Code

:   BCA 62


Paper 


: 
I

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites :

None

Objectives :

The objective of the course is to provides students with the knowledge and skills they need to pursue successful careers in accounting. Reflects how information technology (IT) is altering the very nature of accounting, discussing how EDI, databases, and AI are fundamentally transforming the way organizations conduct their business activities. 

Syllabus:

UNIT-I

Overview of Information system Auditing: Need for control and audit of computers. Effect of computers on internal control, Effects of computers on Auditing conducting on Information systems Audit.








UNIT-II

Management Control Frame Work: Planning, organizing, leading and control functions. Normative models of the systems development process, Major phases in the system development process 

Programming management controls: Program development life cycle organizing the program team. Managing the system programming group.

UNIT-III

Data Resource Management control: Functions of DA and DBA. Some organization Issues. Data repository systems.

Security Management Controls: Conducting a security program, Major threats and remedial measures

Operations Management control: Computer operations, Networks operation, and production control. Quality Assurance management control. QA functions

UNIT-IV

Application Control Framework: Cryptographic control, Access controls. Personal Identification Hansen digital signatures, Plastic cards Audit trail control.

Input Controls: Data code controls, validation of data input, instruction input, Audit trail controls, communication controls.

UNIT –V

Audit Software: Generalized Audit software, utility software specialized Audit Software. Concurrent Auditing Techniques need for concurrent quality techniques. Types of Concurrent Auditing Techniques. Implementing concurrent auditing techniques. Information system audit management planning. Managing, Staffing, leading and controlling function
BOOKS RECOMMENDED FOR READING AND REFERENCE 

MAIN READING 

· Ron Weber, Information Systems Control and Audit, Prentice Hall, 1999

· Ron Weber, EDP Auditing Conceptual Foundation and Practice, 2nd Edition, Tata McGraw Hill, 1988
BCA (Semester – VI)


Paper Title 

:   ERP Systems
 Paper Code

:   BCA 63


Paper 


: 
III

Max. Marks

:   100


            Contact Hours
:
45

Course Prerequisites:

Objectives:

Syllabus:

UNIT-I  
ERP overview
Traditional information model, Introduction to an enterprise, what is an ERP?, reasons for growth of ERP market, advantages of ERP, benefits of ERP

UNIT–II  
ERP and Related technologies
Data Warehousing, Data mining, online analytical processing, Business process reengineering. 

UNIT–II  
ERP Implementation

Evolution of ERP , evolution of packaged software solutions, obstacles, cost and benefits. ERP implementation life cycle – pre-evaluation screening, package evaluation, project planning phase, gap analysis, reengineering, configuration, implementation team training, testing, going live, end user training, post implementation.

UNIT –III  
Business Modules in an ERP Package
Introduction to business modules, finance, manufacturing, Human resource, materials management, sales and distribution.

UNIT–IV
Present and Future

Limitations of ERP, enterprise integration applications (EIA), ERP and e-Commerce, ERP and the internet.

BOOKS RECOMMENDED FOR READING AND REFERENCE 

· S Sadagopan, “ERP a Management Prospective” Tata McGraw Hill Publishing Company Limited, New Delhi 1999

· Alexis Leon , “ERP Demystified”, Tata McGraw Hill Publishing Company Limited, New Delhi 2000
BCA (Semester – I)





Paper Title	:   Problem Solving and Programming in Java	





Paper Code        :   BCA11                      Paper 		:  	 I





Max. Marks	     :   100    			Contact Hours	: 	45











BCA (Semester – I)





Paper Title	:    Computer Organization and  Operating  System 





Paper Code     	:    BCA12		 Paper 		:   	II





Max. Marks		:   100    		Contact Hours	: 	45





BCA (Semester – I)





Paper Title	:  	Basic Accounting 





Paper Code     	:  	BCA13		Paper 		:   	III





Max. Marks		:   	100    			Contact Hours	: 	45











BCA (Semester – I)





Paper Title	:  	 MATHEMATICS





Paper Code      	:  	BCA14		Paper 		:   IV





Max. Marks		:   	100    			Contact Hours	:   45








BCA (Semester – I)





Paper Title	:   Programming in Java  Lab	





Paper Code      	:  BCA15			Paper 		:   	V





Max. Marks		:   50   			Contact Hours	: 	45











BCA (Semester – I)





Paper Title	:	Operating System Lab	





Paper Code     	: 	BCA16		 Paper 		:   	VI





Max. Marks		:   	50    			Contact Hours	: 	45











BCA (Semester – II)





Paper Title	:    Data Structures using Java	





Paper Code      	:    BCA21		Paper 		:   	I





Max. Marks		:   100    		Contact Hours	: 	45











BCA (Semester – II)





Paper Title	:   Communication Skills-I





Paper Code             :   BCA22		Paper 		:	II





Max. Marks		:   100 		Contact Hours	: 	45











BCA (Semester – II)





Paper Title	:    	Advanced Accounting 





Paper Code      	:  	BCA23		Paper 		:   	III





Max. Marks		:  	100    			Contact Hours	: 	45











BCA (Semester – II)





Paper Title	:   	Mathematical Foundations of Computer Sceince





Paper Code      	:  	BCA24		Paper 		:  	 IV





Max. Marks		:   	100    			Contact Hours	: 	45











BCA (Semester – II)





Paper Title	:    	Data Structures using Java Lab





Paper Code      	:  	BCA25		Paper 		:   	V





Max. Marks		: 	50    			Contact Hours	: 	45











BCA (Semester – II)





Paper Title	:    	PC & IT Tools Lab





Paper Code      	:  	BCA26		Paper 		:   	VI





Max. Marks		:   	50   			Contact Hours	: 	45














