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Course Title: Software Engineering (3 Cr.)

Course Code: CACS253

year/Semester: v

Class Load: 4 Hrs. / Week (Theory: 3 Hrs, Tutorial: 1)

Coursc Descri ytion
This course includes the topics that provide fundamental concept an i gt

software engineering so that students will be able to develop software
handle software project using the global standard of software.

andard of
and/or

Course Ob jectives
This Course is designed to provide the students with the ba
required to identify requirements, documents the system design an

developed system. It presumes a general understanding of comput
ster of the degree.

sic competencies
d maintain a
ers and I

programming which are covered in the first and second seme

Course Contents
4 Hrs.

Unit 1 Introduction
Definition of Software, Type of Software, Characteristic of Software, Attributes

of Good Software, Definition of Software Engineering, Software Engineering
Costs, Key Challenges that Software Engincering Facing, System Engineering

and Software Engineering, Professional Practice.

Unit 2 Software Development Process Model 8 Hrs. _ |
Software Process, Software Process Model: The Waterfall Model, Evolutionary |

Development, Component-Based Qoftware Engineering (CBSE); Process
[teration: Incremental ~Delivery, Spiral  Development; Rapid Software Ir
Development: Agile Methods, Extreme Programming, Rapid Application '
Development, Software Prototyping; Rational Unified Process (RUP), Computer
Aided Softwarc Engineering (CASE): Overview of CASE  Approach.

Classification of CASE tools.

Unit 3 Software Requirement Analysis and Specification 10 Hrs.
System and Software Requirements, Type of Software Requirements: Functional

and Non-Functional Requirements, Domain Requirements, User Requirements:
Elicitation and Analysis of Requirements: Overview of Techniques, View Points,

Interviewing, Scenarios, Use-Case, Ethnography, Requirement Validation.

Requirement Specification, Feasibility.

) 10 hrs.
Abstracl:"f"bn';'-Architccture, Patterns, Modularity: Cohesion,
Functional Independence, Reftnement;
del; Client Server Model. Layered Model,
‘ Mel[]dﬁs, User

Unit 4 Software Design
Design Concept:
Coupling; Information ;Hiding,
Architectural Design: REpésitory Mo
Modular Decomposition: Pig‘qccdural‘

Design Using Structurec
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Interface  Design: Hnmnn-Compm:r Interaction, Information Presentation.

Interface Evaluation; Design Notation

2 Hrs.

Lr.'li-‘-‘i Coding
guages and

Programming Language and Development Tools, Selecting Lan
Tools. Good Programming Practices

Unit 6 Software Testing and Quality Assurance 6 Hrs.
Verification and Validation, Techniques of Testing: Black-box and White-box
Testing. Inspections; Level of Testing: Unit Testing, Integration Testing,
Interface Testing, System Testing, Alpha and Beta Testing, Regression Testing:
Design of Test Cases, Quality Management Activities, Product and Process
Quality. Standards:  1S09000, Capability Maturity Modcl (CMM);

Unit 7 Software Maintenance 3 Hrs.
Evolving Nature of Software, Different Types of Maintenance: Fault Repair.
Software Adaptation, Functionality Addition or Modification; Maintenance

Prediction, Re-Engincering, Configuration Management (CM): Importance of

CM, Configuration Items, Versioning;

Unit 8§ Managing Software Projects 2 Hrs.
Needs for the Proper Management of Software Projects, Management Activities: .

Project Planning, Estimating Costs, Project Scheduling, Risk Management,

Managing People;

Teaching Methods

The general teaching pedagogy includes class lectures, group discussions, case
studies, guest lectures, research work, project work, assignments (theoretical and
ations (written and verbal), depending upon the nature of

Ity will determine the choice of teaching pedagogy ]|
|

practical), and examin
the topics. The teaching facu
as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment Total

Theory Practical ‘|- Theety Practical

40 - - 100 F 3

vy
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Text Book |
pl ~ “ ’)
I I‘O_g_er S. Pressman, “Sofiware Engineering: A Practitioner’s approach’. 6"
Edition, McGraw Hill Iuternational edition, 2005

Reference Books
1. Ali Behforooz and Frederick J. Hudson. “ Fundamentals of Sofhware
Engineering”, OUP, 1996
2. lan Sommerville, “Software Engineering”, 9" Edition, Addison-Wesley, 2010.
ISBN: 978-0137035151
Pankaj Jalote, “An Integrated Approach to Software Engineering’. 2" Edition.
Springer, 1997 ' g

()
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Cours¢ Title: Seripting Language (3 Cr.)
Course Code: CACS254

year/Semester: v
Class Load: 6 Hrs./ Week (Theory: 3 Hrs, Practical: 3 Hrs.)

Cours¢ Description
This course includes both theoretical as well as practical knowledge of scripting

language (client side & server side) along with database connectivity. So that
students can develop more effective and efficient web based application packages.

Course Objectives
The general objectives of this course are to provide fund
server side script programming and client side script programming using
JavaScript and PHP respectively along with database connectivity.

amental concepts of

Course Contents
15 Hrs.

Unit 1 Client Side Scripting
JavaScript: Introduction, Need of Client Side Scripting Language, F

and Coding Conventions, JavaScript Files, Comments, Embedding JavaScript in
HTML, Using Script Tag, NoScript Tag, Operators, Control Structures, Array
and For Each Loop, Defining and Invoking Functions, Built in Objects, Date
Objects, Interacting With The Browser, Windows & Frames, Document Object
Model, Event Handling, Forms, Cookies, Handling Regular Expression, Client

Side Validations.

ormatting

Unit 2 Server Side Scripting with Database Connectivity 15 Hrs.

PHP(8 Hrs.): Introduction to Server Side Scripting Language, PHP introduction,
Basic PHP Syntax, Comments in PHP, Variables, PHP Operators, Control
Structures(If else, switch, all loops), Arrays, For Each Loop, Functions, Form
Handling, PHP $_GET, PHP $ POST, PHP $_REQUEST, PHP date () Function,
PHP include File, File Handling, File Uploading, PHP Sessions, Sending Emails,

PHP Cookies.

MySQL(7 Hrs.): Introduction to MySQL, PHP MySQL Connect to a Database,

Closing a Connection, MySQL Data Types, MySQL I[nsert, MySQL Select,
MySQL Where Clause, MySQL Delete, MySQL Update, MySQL Aggregate
Functions(sum, avg, count etc); MySQL Order by and Group by Clause, MySQL

Subqueries, MySQL Joins,

Unit3 Advanced Server Side Scriptihg ' _ 15 Hrs.
Object Oriented Prograny_uihg in PHP:- Classes and Objects, Defining and

Using properties and methods, Constriidtors and  Destructors, Method
Overriding, ~ Encapsulation, [nheritance, “Polymorphism, Static Members,

Exception Handling Bt s 1 /
;\"-I._‘I-:.'.b‘ ~‘. = ‘I.‘__b

\
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r\J;\.\'(Asym:ln‘onuus JavaScript and XML): Using PHP, Using PHP

MySQL.

jQuery: Playing With Elements, Hiding and Unhiding Images. Jquery Ul
JOOMLA: Introduction To CMS, Installation, Handling Joomla Back End.
Customization In Joomla, Introduction To Extensions, Installation and Uses Of
Extensions in Joomla, Template Development In Joomla, Artiseer(IDE); Module
Development In Joomla, Component Development In Joomla, Introduction To
MVC(Model, View and Controller)

WordPress Administrator Level: Theme Integration, Creating pages. Managing
Posts. Managing Widgets

Laboratory Works
Laboratory works should be done covering all the topics listed above and a small

project work should be carried out using the concept learnt in this course. Project
should be assigned on Individual Basis.

Teaching Methods
The general teaching pedagogy includes class lectures, group discussions, case
studies, guest lectures, research work, project work, assignments (theoretical and
practical), and examinations (written and verbal), depending upon the nature of
the topics. The teaching faculty will determine the choice of teaching pedagogy

as per the need of the topics.

Evaluation
Examination Scheme
Internal Assessment External Assessment
Theory | Practical Theory | Practical |- Total
20 20 60 - 100
(3 Hrs.) (3 hrs.)
Text Books

1. Harvey M. Deitel, Paul J. Deitel & Abbey Deitel, “Internet and World Wide Web:
How to Program”, 5" Edition, Pedrson Edtcation, 2012, ISBN: 9780273764021

2. Robin Nixon, “Learning PHP MySQL JavaScript and CSS”, 2™ Edition, O’ }
Reilly Media, 2012, ISBN 97851449319267" 2 ; i B
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Reference Books
1. David Flanagan. “JavaScripr: The Definitive Guide". O° Reilly Media, 2011, ISBN:
139780596805524
2. David Sawyer McFarland, “JavaScript & jQuery: The Missing Manual™. 3
Edition, Pogue Press, 2011, ISBN: 978-1449399023
3. Luke Welling & Laura Thomson, “PHP and MySQL Web Development”, &
Edition, Developer’s Library, 2014, ISBN: 978-0321833891

A"
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Course Title: Project I (2 Cr.)

Course Code: CACS256

year/Semester: H/IV

Class Load: 4 Hrs./ Week (Practical: 4 Hrs.)

Course Description
———— . -
This is fully practical course and expects the practical implementation of the
it

concept learnt by students during first two years of their study. However.
sh-ould not be limited to the boundary of syllabus. So, the students can g0 beyond
this and make their project work more realistic and technically sophisticated. '

Course Objcctives
The general objectives of this project work are to make student able in
y will be able to

. implementing concepts learnt by fourth semester so that the
develop application of their own choice.

Procedures
e Students will work individually or in pairs on a minor project of their choice,
al life situation.

mostly related to development of a computer application for a re
Students have to defend their project proposals at the beginning of fourth

semester (within 20 days from their {irst class day of fourth semester).
project work and defend it

Students must present midterm progress report of their

in 12" week of fourth semester.

At the end of the semester they must present well documented reports of their

L]
project works in the standard format, which will be assessed by their Project
Advisors and defend the tasks what they have done then they will have to appear
a viva voice conducted by a group of internal and external experts.
Evaluation

Examination Scheme

Internal Assessment [ External Assessment Total

Theory Practical Theory | Practical Total

20 : 20 100

o

Evaluation will be done in the following three stages:
"a'__.'l' 'F_' £0N R
fense Phase): Its »v;:igl}._ti;’ilgc 10% of the total mark.
Sllowings:. P )
the followings::
w S i ity

First Stage (Proposal De
Evaluation will be done based on

1,,_“'.’.., Page I"?O
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I. Project Proposal
2. Project Plan
3. Budgeting

Second Stage: 70% of total mark shall be based on the following:

Work Done (50 %)
1. System Design
Thoroughness
Understanding of methods used in the project
Amount of work performed
Level of achievement
Ability to work with others
Ability to identify problems
Project planning skills.

e o Bl ol

Documentation (20%)

1. Report organization
Writing style
Completeness of the report
Readability

Organization and analysis of data and results

il o LR

ird Stage (Viva-Voice: 20%)
i An ofal defense of the project work should be conducted on the last week

of the fourth semester. The defense will be evaluated by external

aminers (external to the department or from industries). The oral
ex

defense will carry 20% of total marks.
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Tribhuvan University
Faculty of Humanities and Social Sciences

Bachelor of Computer Application (BCA)

Course Title: Project | Course Code: CACS256
Credit Hours: 2 Year/Sem.: 11/1V
Class Load: 4 Hrs./Week (Practical: 4Hrs.) FM: 100/ PM: 40

Course Description: This is fully practical course and expects the practical implementation of
the concept learnt by students during first two years of their study. However, it should not be
limited to the boundary of syllabus. So, the students can go beyond this and make their project
work more realistic and technically sophisticated.

Course Obijectives: The general objectives of this project work are to make student able in
implementing concepts learnt by fourth semester so that they will be able to develop applications
of their own choice. The specific objectives are to make students able to

- lead a software project development

- work in team

- use CASE tools

- write programs and improve programming skill

- write test cases for software testing and improve QA skill

- improve problem solving skill

- improve report writing skill

- improve presentation skill

Thematic Details:

Phases of Project: The students should work individually or in pairs (two people) on minor
project of their choice, mostly related to the development of a computer application for a real life
situation. The following are the three phases which students have to go though;

1. Proposal Submission and Defense: Students must submit and present project proposal
with in 20 days from their first class day of the fourth semester.

2. Mid-Term Defense: Students must submit progress report and defend midterm progress
of their project work in the 12" week of the fourth semester.

3. Final Submission and Defense: Students must submit and orally defend the project
work during last week of the fourth semester, before final board examination. Students
must have to submit the project final report to their respective department before 10 days
of final defense date. The report should be submitted in standard format as prescribed.
The hard/soft copy of report should be made available to the external expert before a
week of presentation date. The final presentation will be followed by the demonstration
session, where students have to illustrate/simluate the project. A viva voice will be
conducted by evaluation committee.



Nature of Project: The nature of project can be an academic project focused on development of
computer application. Students should write programs to build some application/system.
Students should be encouraged to develop desktop based, web based, or mobile based
applications using the language technologies of their expertise and comfort. Students can
develop the applications containing CRUD operations or any other sophisticated algorithms, if
applicable. The students can rely on the appropriate language technologies that they have learnt
till 4™ semester; however it is not limited. Students should use appropriate CASE Tools. Students
may work on projects like Information Systems, E-Commerce Portals, Game Applications, etc.
While implementing the project, students should be encouraged to write their own modules
rather than relying on APIs or Plugins (except in some unavoidable circumstances).

Focus of the Study: Each student in a group should have equal participation in every phase of
the project. The students should focus on the following different software development phases
during the development of their project work;

1. Problem Identification
2. System Analysis

a. Feasibility Study

b. System Requirement Specification (SRS)
3. System Design

a. Architecture Design

b. Interface Design

c. Database/Procedure/Algorithm Design
4. Implementation and Testing

Provision of Supervision: There should be a regular faculty assigned as a supervisor. The role
of supervisor is to guide the students through out the project and provide constructive
suggestions. The supervisor should also evaluate the project as part of evaluation committee. A
supervisor can supervise at most 4 groups.

Evaluataion Scheme:
a. Term wise marks distribution:
- First Stage (Proposal Defense) of 10% of total marks based on project proposal and
presentation.

- Second Stage of 70% of total marks based on;
o Work Done 50%
= System Analysis and Design
= Implementation
= Understanding of methods used in project
= Ability to work with others
= Ability to identify problems
= Amount of work performed
o Documentation 20%
= Report Organization
= Writing Style
= Completeness of Report
2



= Readability
= Organization and analysis of data and results

- Third Stage (Viva-Voice) of 20% of total marks based on presentation and project
demonstration and viva-voice. Each group member should present about the project
followed by the demonstration of project developed. The project should be ready to run
for the demo session.

The 10 marks (first stage of evaluation) will be evaluated by the research committee formed
by HOD/Coordinator as a part of proposal defense. The 70 marks (second stage of
evaluation) will be evaluated by the supervisor and internal examiner as a part of midterm
defense and final defense. Out of the 70 marks, the supervisor will evaluate for 50 marks and
internal examiner will evaluate for 20 marks. The remaining 20 marks (third stage of
evaluation) will be evaluated by the external examiner from the university.

Out of 100 marks, the 80 marks (First stage evaluation + Second Stage Evaluation) will be
considered as internal assessment while the 20 marks (Third Stage Evaluation) will be
considered as external assessment. Individual student in the project should get passed in
each of the internal and external assessments separately. Any student failing to pass each of
the assessments will be counted as fail.

b. Evaluation committee
- Project Supervisor
- HOD/Coordinator
- Internal Examiner (Regular Faculty)
- External Examiner

c. Focus of the evaluation
- Presentation Skills
- Viva/Question Answer
- Project Demonstration
- Project Report
- Level of Work
- Teamwork and Contribution

Report Contents:

1. Prescribed content flow for the project proposal

1. Introduction
2. Problem Statement
3. Objectives
4. Methodology
a. Requirement Identification
i. Study of existing system
ii. Requirement Collection
b. Feasibility Study



i. Technical
ii. Operational
iii. Economic
c. High Level Design of System (system flow chart/ methodology of the
proposed system/ working mechanism of proposed system)
5. Gantt Chart (showing the project timeline)
6. Expected Outcome
7. References

2. Prescribed content flow for the project report

1. Cover & Title Page
2. Certificate Page
I.  Supervisor Recommendation
ii.  Internal and External Examiners’ Approval Letter
3. Abstract Page
4. Acknowledgement
5. Table of Contents
6. List of Abbreviations, List of Figures, List of Tables
7. Main Report
8. Appendices (Screen Shots/ Source Codes/ Supervisor Visit Log Sheets)
9. References
10. Bibliography (if any)

3. Prescribed Chapters in Main Report

1.

2.

3.

Chapter 1: Introduction
1.1. Introduction

1.2. Problem Statement
1.3. Objectives

1.4. Scope and Limitation
1.5. Report Organization

Chapter 2: Background Study and Literature Review

2.1. Background Study (Description of fundamental theories, general concepts and
terminologies related to the project)

2.2. Literature Review (Review of the similar projects, theories done by other
researchers)

Chapter 3: System Analysis and Design
3.1. System Analysis
3.1.1.  Requirement Analysis
I.  Functional Requirements (lllustrated using use case diagram/list)
ii. ~ Non Functional Requirements
3.1.2. Feasibility Analysis
i.  Technical
ii.  Operational



iii.  Economic
iv.  Schedule
3.1.3. Data Modeling (ER-Diagram)
3.1.4. Process Modeling (DFD)
3.2. System Design
3.2.1. Architectural Design
3.2.2. Database Schema Design
3.2.3. Interface Design (Ul Interface / Interface Structure Diagrams)
3.2.4. Physical DFD

4. Chapter 4: Implementation and Testing
4.1. Implementation
4.1.1. Tools Used (CASE tools, Programming languages, Database platforms)
4.1.2. Implementation Details of Modules (Description of procedures/functions)
4.2. Testing
4.2.1. Test Cases for Unit Testing
4.2.2. Test Cases for System Testing

5. Chapter 5: Conclusion and Future Recommendations
5.1. Lesson Learnt / Outcome
5.2. Conclusion
5.3. Future Recommendations

While writing above chapters students should avoid basic definitions. They should relate and
contextualize the above mentioned concepts with their project work.

Citation and Referencing

The listing of references should be listed in the references section. The references contain the list
of articles, books, urls that are cited in the document. The books, articles, and others that are
studied during the study but are not cited in the document can be listed in the bibliography
section.

The citation and referencing standard should be IEEE referencing standard. The text inside the
document should be cited accordingly. The IEEE referencing standard can be found in the web at

Www.ieee.org.

Report Format Standards

A. Page Number

The pages from certificate page to the list of tables/figures should be numbered in roman
starting from i. The pages from chapter 1 onwards should be numbered in numeric starting
from 1. The page number should be inserted at bottom, aligned center.

B. Page Size and Margin
. The paper size must be a page size corresponding to A4. The margins must be set as
5


http://www.ieee.org/

Top =1; Bottom = 1; Right = 1; Left 1.25

C. Paragraph Style
« All paragraphs must be justified and have spacing of 1.5.

D. Text Font of Document

« The contents in the document should be in Times New Roman font
« The font size in the paragraphs of document should be 12

E. Section Headings

. Font size for the headings should be 16 for chapter title, 14 for section headings, 12 for the
sub-section headings. All the headings should be bold faced.

F. Figures and Tables

. Position of figures and tables should be aligned center. The figure caption should be centred
below the figure and table captions should be centred above the table. All the captions
should be of bold face with 12 font size.

Final Report Binding and Submission:

No of Copies: 3 (College Library + Self + Dean Office)
Look and Feel: Golden Embracing with Black Binding

A final approved signed copy of the report should be submitted to the Dean Office, Exam
Section, FOHSS.
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SIGNATURE of Supervisor

Name and Academic designation

Department name and full address of the
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Course Title: Operating System (3 Cr.)

Course Code: CACS251

Year/Semester: 11/1V

Class Load: 6 Hrs. / Week (Theory: 3 Hrs, Tutorial: 1, Practical: 2 Hrs.)

Course Description
This course includes the topics that help students understand operating system

and it’s functionality along with its types.

Course Objectives
The general objectives of this subject are Lo provide the basic feature, function
and interface with thc hardwarc and application software to run the computer

smoothly.

Coursc Contents

Unit 1 Introduction to Operating System 2 Hrs.
History, Introduction and Generation of Operating System, Objectives (Resource
Manager and Extended Machine), Types of Operating system, Function of
Operating system.

Unit 2 Operating System Structure 2 Hrs.
Introduction, Layered System, Kernel, Types of Kernel (Monolithic/Macro
Kernel and Micro / Exo-Kernel), Client-Server Model, Virtual Machines, Shell.

Unit 3 Process Management 15 Hrs.
Process Concepts(3 Hrs.): Definitions of Process, The Process Model, Process
States, Process State Transition, The Process Control Block, Operations on
- Processes (Creation, Termination, Hierarchies, Implementation), Cooperating
Processes, System Calls (Process Management, File management. Directory
Management).

Threads (1 Hr): Definitions of Threads., Types of Thread Process (Single and
Multithreaded Process), Benefits of Multithread, Multithreading Models (Many-
to-One Model, One-to-One Model, Many-to Many Model).

Inter-Process Communication and Synchronization(6 Hrs.): Introduction.
Race Condition, Critical Regions, Avoiding Critical Region: Mutual Exclusion
And Serializability; Mutual Exclusion Conditions, Proposals for Achieving

Mutual Exclusion: Disabling Intemrupts, Lock Variable, Strict Alteration
(Peterson's Solution), The TSL Insttiction, Sleep and

Exclusion (Semaphore. Monitors. Mutexes, Message
Serializability: Locking Protocols and Time Stamp Protocols: Classical IPC
Problems (Dining Philosophers Problems; The Readers and Writers Problem. The

Sleeping Barber's Problem)” _ { T
ik %///
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Process Scheduling(5 Hrs): Basic Concept, T'ype of Scheduling (Preemptive
Scheduling, Nonpreemptive Scheduling, Batch, Interactive, Real Time
Scheduling), Scheduling Criteria or Performance Analysis, Scheduling Algorithm
(Round-Robin, First Come First Served, Shortest-Job- First, Shortest Process
Next, Shortest Remaining Time Next, Real Time, Priority Fair Share,
Guaranteed, Lottery Scheduling. HRN, Multiple Queue. Multilevel Feedback
Queue): Some Numerical Examples on Scheduling.

Unit 4 Deadlocks 4 Hrs.
System Model, System Resources: Preemptable and Non-Preemptable;
Conditions for Resource Deadlocks. Deadlock Modeling, The OSTRICH
Algorithm, Method of Handling Deadlocks, Deadlock Prevention, Deadlock
Avoidance: Banker's Algorithm, Deadlock Detection: Resource Allocation
Graph, Recovery from Deadlock.

Unit 5 Memory Management 7 Hrs.
Basic Memory Management (3 Hrs.): Introduction, Memory lierarchy, ogical
Versus Physical Address Space, Memory Management with Swapping: Memory
Management with Bitmaps and with Linked List; Memory Management without
Swapping, Contiguous-Memory Allocation: Memory Protection, Memory
Allocation, Fragmentation (Inter Fragmentation and External Fragmentation);
Non-Contiguous Memory Allocation, Fixed Partitioning Vs. Variable
Partitioning, Relocation and Protection, Coalescing and Compaction.

Virtual Memory (4 Hours): Background, Paging, Structure of Page Table:
Hicrarchical Page Table, Hashed Page Table, Inverted Page Table, Shared Page
Table; Block Mapping Vs. Direct Mapping, Demand Paging, Page Replacement

~and Page Faults, Page Replacement Algorithms: FIFO,0PR,LRU, SCP; Some
Numerical Examples on Page Replacement, Thrashing, Segmentation,
Segmentation With Paging.

Unit6 Input/ Output Device Management 4 Hrs.
Principle of /O Hardware: /O Devices. Device Controllers, Memory Mapped
/O, Dircet Memory Access; Principle of 1/0 Software: Goals of /O Software,
Program /O, Interrupt -Driven /O, /O Using DMA; 1/0 Software Layers:
Interrupts Handler. Device Drivers, Device Independent /O Software, User -
Space /O Software: Disk: Disk Hardware: Disk Scheduling: Seek Time, Rational
Delay. Transfer Time: Disk Scheduling Algorithms: FCFS  Scheduling, SSTF
Scheduling, SCAN Scheduling, C-SCAN Scheduling. Lock Scheduling
Unit 7 File System Interface f\lanagemeq’ti‘, 2 Hrs.
File Concept: File Naming, File Structure, File 1 ype. File Access. Eile Attributes
File Operation and File Descriptors: Diréctdries: Single-Level Directory Systems.

Hierarchical Directory Systems. Path Names, Directory Operation; Access
=T

- . £
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Methods: Sequential, Direct; Protection: Types of Access, Access Control List,
Access Control Matrix

Unit 8 Security Management 3 Hrs.
Introduction, Security Problems, User Authentication: Passwords, password
Vulnerabilities, Encrypted password, One Time Password and Biometrics
password; User Authorization, Program Threats: Trojan Horse, Trap Door, Stack
and Buffer Overflow; System Threats: Worms, Viruses. Denial of Services.

Unit 9 Distributed Operating System ' 4 Hrs.
Introduction, Advantages of Distributed System over Centralized System,
Advantages of Distributed System over Independent PCs, Disadvantages of
Distributed ~ System. Hardwarc and Software Concepts, Communication in
Distributed Systems, Message Passing, Remote Procedure Call, Process in
Distribution System, Clock Synchronization.

Unit 10 Case Study 2 Hrs.
DOS and Windows Operating System, Unix Operating System, Linux Operating
System

Laboratory Works
Lab works should be donc covering all the topics listed above and a small project
work should be carried out using the concept learnt in this course. Project should
be assigned on Individual Basis.

Teaching Methods
The general teaching pedagogy includes class lectures, group discussions, casc

~ studies, guest lectures, research work, project work, assignments (theoretical and
practical), and examinations (written and verbal), depending upon the nature of
the topics. The teaching faculty will determine the choice of teaching pedagogy
as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment
Theory Practical » | Theory Practical Total
20 20 60 - 1 100+
(3 Hrs.) (3 1rs.)
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Text Books
[. Andrew S. Tanenbaum, "Modern Operating System 6/e", PHI, 2011/12

2. Silberschatz, P.B. Galvin, G. Gagne, "Operating System Concepts 8/e ", Wiley
India, 2014 ISBN : 9788126520510

Reference Books
1. Andrew S. Tanenbaum, "Distributed Operating System", Pearson

2. DM Dhamdhere, "System Programming and Operating System", Tata McGraw-

Hill, 2009
P. Pal Choudhury, "Operating Systems Principles and Design", PHI, 2011

.
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Course Title; Numerical Methods (3 Cr.)

Course Code; CACS252

Year/Semester: II/IV

Class Load: 6 Hrs. / Week (Theory: 3 Hrs, Tutorial: 1, Practical: 2 Hrs.)

Course Description
This course covers solution of nonlinear equations, interpolation and

approximation, numerical differentiation and integration and solution of linear
algebraic equation, ordinary diflerential equations and partial differential
equations. It provides knowledge for numerical analysis.

Course Objectives
The general objectives of this subject are to make students familiar with the
theory of numerical analysis for solving algebraic and transcendental equations,

solution of ordinary and partial dillerential equations, numerical differentiation
and integration.

Course Contents

Unit 1 Solution of Nonlinear Equations 10 Hrs.
Introduction, Types of Equation, Errors in Computing. The Bisection Method:
The Method of False Position, Newton- Raphson Method, Solution of System of
Nonlinear Equation, Fixed Point Iteration and Convergence

Unit 2 Interpolation and Approximation 8 Hrs.
[ntroduction, Crrors in Polynomial Interpolation, Lagrange's Polynomials,
Newton's Interpolation using Difference and Divided Differences, Cubic Spline
Interpolation, Least Squares Method for Linear and Non-linear Data.

Unit 3 Numerical Differentiation and Integration S Hrs.
Introduction to Numerical Differentiation, Newton's Differentiation Formulas,
Numerical Integration (Trapezoidal Rule, Simpson's 1/3 rule. 3/8 rule); Romberg
Integration; Numerical Double Integration.

Unit 4 Solution of Linear Algebraic Equations 10 Hrs.

Review of the existence of solutions and properties of matrices, Consistency of a

Linear System of Equations, Gaussian Elimination Method, Gauss-Jordan

Mcthod, Inverse of matrix using Gauss Elimination Method, Method of

factorization, lterative Methods(Jacobi &  Gauss-Seidel Iteration),Power
Method. : =

Unit 5 Solution of Ordinary Differential Equations 7 Hrs.

Introduction to Differential Equations Initial Value Problem. Taylor Series

Method, Picard's Method, Euler's Mcthod and Its Accuracy, Heun's method,

M
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Runge-Kutta Methods, Solution of Higher Order Equations, Boundary Value
Problems, Shooting Method and [ts Algorithm.

Unit 6 Solution of Partial Differential Equations 5 Hrs.
Introduction to Partial Differential Equations, Deriving Difference Equations,
[Laplacian Equation and Poisson's Equation.

Laboratory Works
Laboratory works will consist of program development and testing of Non-linear

Equations, Interpolation, Numerical Diffcrentiation and Integration, Linear
Algebraic Equations, Ordinary and Partial Differential Equations using C or
C++Builder.

Teaching Methods
The general teaching pedagogy includes class lectures, group discussions, case
studies. guest lectures, research work, project work, assignments (theoretical and
practical), and examinations (written and verbal), depending upon the nature of
the topics. The teaching faculty will determine the choice of teaching pedagogy
as per the need of the topics.

Evaluation

Examination Scheme

Internal Assessment External Assessment
Theory | Practical Theory | Practical | Total
20 20 60 - 100
(3 IIrs.) (3 Hrs.)

Text Books -
I. CF. Gerald and P.O. Wheatley, “Applied Numerical Analysis”, 4™ Edition,
Addison Wesley Publishing Company, New York '
2. S.S Sastry, “Introduction to Methods of Numerical Analysis”,- Prentice- Hall
India

Reference Books ; B
I. W. Chency and D. Kinciad, “Numerical Mathematics. and Computing”, 2"
edition, Brooks/Cole Publishing Co., 1985 :
2. W.H. Press, B.P. Flanncry et. al., “ANumerical Recipes in ( 1** Edition,

Cambridge Press, 1998. | ' /@/// 'L/
' . /)
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3. S. Yakwitz and F. Szidarovszky, “An Iniroduction to Numerical Computations”,
2" Edition, Macmillan Publishing Co., New York.
4. S.8. Sastry. “Engineering Mathematics Volume two”, Prentice-Hall of India.
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Course Title: Database Management System (3 Cr.)

Cours¢ Code:
r/Semester: I/1v

Yea

C]HSS LO(ld:

CACS255

6 Hrs. / Week (Theory: 3 Hrs, Tutorial: 1 Hr., Practical: 2 Hrs.)

Course Description

This course offers both theoretical as well as practical knowledge of database
management system so that students can handle back end of software while
developing any types of application packages.

Course Objectives

The general objectives of this subject are to provide the basic concept, theory and
practices in design and implementation of DBMS. Students will also be good for
handling different type of data transaction by using SQL commands.

Course Contents
Unit 1 Introduction to DBMS 3 Hrs.

Introduction of Database Management System, Objective of Database
Management System, Importance of DBMS, Merit and Demerit of DBMS.
Application of DBMS.

Unit 2 Database Design, Architecture and Model 6 Hrs.

Unit 3

Unit 4

Unit 5

S

Overview of The Database Designing Process and View of Data, Structure of
Database Management System, Level Database Architecture and Data
Independence, Database Languages: DDL, DML, QBE; Data Models:
Hierarchical, Network, Relational, E-R Model, Object Base Data Model; E-R
Diagram: Concepts, Relationship, Entity Relationship Diagram, Weak Entity
Sets, Strong Entity Set, Aggregation, Generalization, Converting ER Diagrams
to Tables.

Relational Database Model 4 His
Structure of RDBMS and Terminology, Database Schema and Schema Diagram.

Keys: Super, Candidates, Primary, Foreign, Composite etc. and Relationship;
Introduction to Relational Algebra, Relational Algebra Operations: Select,
Project, Cartesian Product, Union, Set Difference, Natural Join, Outer Join.

Database Normalization 4 Hrs.
Definition and Importance of Normalization, Functional Dependencies.

Normalization: INF, 2NF, 3NF, BENF.and 4NF.

Creating and Altering Database and Tables(SQL) 6 Hrs.
Introduction to SQL, Creating Database with Different Type of*Arguments and
Alter Database, Creating Norrgp}:‘Tables and” Complexs;Tables with Different
E /,'_;;.r_}\_; -, t 2

Y i

& " T .o
oy . ‘1’ RS
4 e L
oy doema b,
ACTTSE TR
‘.“‘ I\L ”i s pﬂge I 67
Rt ST

F|

Scanned by CamScanner



Type of Constraints(Key, Check, Default); Alter Tables : Adding and Dropping
Attributes and Other Constraints: Drop Statement: Table, Database.

Unit 6 Manipulating and Querying Data 8 Hrs.
Adding Data with INSERT Statement, Retrieving Data with SELECT Statement
and FROM Clause and Filter Data with WHERE Clause; Order and Grouping
Data with ORDER and GROUP by Clause and Summarizing the Select
Statement; Retrieving Data from Different Tables using: INNER JOINS, OUTER
JOIN and CROSS JOIN: Building Nested Queries, Manipulate Data Using
UPDATE Statement and Removing Rows Using DELETE Statement; Creating
and Altering View.

Unit 7 Developing Stored Procedures, DML Triggers and indexing 5 Hrs.
Managing Stored Procedures, Create, Alter, Drop, Exccute Stored Procedure
,Encryption, Passing Data To Stored Procedures . Parameter Default. Returning
Data From Stored Procedure Qutput Parameter Usin g The Return Statement;
Transaction Flow, Creating Triggers, Triggers Limitation, Disabling Trigger.
Developing Multi Row Enabled Triggers; Basic Concept of Indexing,
Ordered Indices, Type of Indexing, Multiple Key Access, Creating And Dropping
Index.

Unit 8 Query Processing and Security 5 Hrs.
Overview of Query Processing, Mcasuring of Query Cost, Selection Operation.
Sorting, Joining Evaluation of Expression, Query Optimization: Database
Administrator: DBA  Roles and Responsibilities, Database Security Issues,
Types of Security, Access Protection, User Accounts and Database Audits.
Discretionary Access Control, Mandatory Access Control; Data Encryption And
Decryptions.

Unit 9 Transaction and Concurrency Control 4 Hrs.
Transaction Concept, Simple Transaction Model, Atomicity and Durability,
Transaction Isolation, Serializability, Transaction Isolation and Atomicity and
Transaction Isolation Levels; Introduction, Lock-Based Protocol, Dead-Lock
Handling, Multiple Granularity, Time-Based Protocol.

Laboratory Works
Lab works should be done covering all the topics listed above using Oracle and a
small project work should be carried out using the concept learnt in this course,
Project should be assigned on Individual Baﬂ.s.
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The general teaching pedagogy includes class le__'gfures, group discussions, ‘case
studies, guest lectures, research wogk: project work. assignments (theoretical and
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pmclica[). and examinations (written and verbal), dependin
the topics. The teaching faculty will determine the choice of teaching ped

as per the need of the topics.

Text Book

g upon the nature of

agogy

Examination Scheme

Internal Assessment External Assessment | Total
Theory Practical Theory Practical Totalﬁ
20 20 60 - 100

(3 Hrs.) (3 Hrs.)

Reference Books

1. Elmasri — Navathe, “Fundamental of Database Systent™, 5" Edition, Pearson.
2. James R. Groff and Paul N. Weinberg, “The complete Reference SQL”. 3

Edition.
3. Jason Price, “Oracle Database 11g SQL”, McGraw Hill, 2007
4. Robert Vieria, “Microsoft SOL Server 2008 Programming”, Wiley India .

1. Abraham Silberscatz, “Database System Concept”, 6™ Edition, McGraw Hill.
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