THE INSTITUTE

THE RECOGNITION

General
Information

. The Institute of Computer Engineers (India) “ICEI” established in the year

1984, felt the pulsation of various fields to be educated in state-of-the-Art
innovation-COMPUTER for successful exposure to challenging career
opportunities in the corporate world and educational spheres to meet
the challenge to Twenty first century.

- A. DOE ONBEHALF OF AICTE

Based on excellent tract record of the Institute since 1984, The Institute of
Computer Engineers (India), Head Office has been granted full accreditation for
DOEACC ‘O’ Level course vide no. Full. 010 ACCR No. 0046 with effect from
21.03.96. and full accreditation for DOEACC “A” LEVEL course vide no. AFULL-
002, ACCR NO. A004 with effect from 02.04.97, for “B” - Level course vide no. B
PROV-74, ACCR No.-B0087 with effect from 03.12.2001 for ‘C’ - Level course
vide no. CPROV No.-15, ACCR NO : C001with effect from 20.03.97 by the
Department of Electronics (DOE) on behalf of AICTE.

B. GOVT. OF WEST BENGAL : DIRECTORATE OF EMPLOYMENT

Directorate of employment, Govt. of West Bengal has Recognised Training
courses of University & College computer centres functioning in collaboration
with ICEI for employment purpose. Presently 3 Universities and verious College
Computer Centres of W.B. are functioning in collaboration with ICEI.

C.GOVT. OF TRIPURA: TRIPURA REGIONAL COMPUTER CENTRE (TRCC)

Gouvt. of Tripura has recognised ICEI by accepting its collaboration for functioning
TRCC, which is a joint project of Directorate of Higher Education, Govt. of Tripura
& ICEI.

D. IGNOU (Indira Gandhi National Open University)

Indira Gandhi National Open University has recognised ICEI by allowing them to
conduct their different computer courses.

E. B Level qualifiers (with Graduation) can sit for GATE examination for
pursuing M.Tech from any recognised University.

: A, Session

Every year we conduct minimum 4(four) sessions which commence of four
intervals, i) January ii) April iii) July iv) October.

B. Library

All the chapters of the Institute are well equipped with library containing good
collection of books both reading and lending facilities.

C. Examination

After completion of the course all the students are to appear in the examination
conducted & Result by the Institute, in conformity with ‘O’, ‘A’, ‘B’ & ‘C’ Level
syllabus mentioned in the prospectus. The performance of students will be
evaluated on the basis of examination results and other parameters set by the
Institute.

The Certificate awarded to students by ICE(I) will show actual marks acquired
by the students and the grade obtained by the successful candidates such as :
Distinction A, B, C based on aggregate marks respectively.

DIS : Above 70% A:60-69% B:45% - 59% C:35% - 44% Fail:Below 35%

Students will be given grades on the basis of their performance in the
Examinations. The final examination will be conducted by the DOEACC Society
& will issue DOEACC ‘O, ‘A, & ‘B, ‘C’ level certificates to the candidates.
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I.C.E.(I) PLACEMENT
DIVISION

FACULTY

: 1.C.E.(1) not only trains the students for different trades and professions, but it

also extends help in securing placement (more than 2,00,000 jobs being created
every year in the field of computer in different categories). For this purpose there
are computerized placement cell recruiting students during/after the completion
of their courses & obtaining diplomas.

Our excellent placement record has seen lot of our students secure their furure
at our organization, our sister organizations & different University / College Com-
puter Centres functioning with our technical collaboration.

During the years 1995-96 ICEI has arranged ON-JOB training for about 1500 of
its students at CEL, SARASWATI PRESS LTD., WEBEL COMMUNICATIONS
SYSTEMS LTD, ASIATIC OXYGEN etc. with attractive monthly stipend.

N.B.: Successful students of DOEACC from ICEI are all suitably placed

. AtICE(l) the faculty comprises of a team of highly qualified & experienced full-

time & part time staff from various related fields. Part time faculty comprises of
most reputed lectures / professors from different Universities & Engineering
Colleges.

INDUSTRIAL TRAINING : To make the curriculum more job oriented, ICEI is arranging 6 months

OBJECTIVE OF
THE COURSES

RECOGNITION

EXAMINATION

regular industrial training w.e.f May ‘97 for different Level students.

Department of Electronics (DOE) Govt. of India RECOGNISED
Courses on behalf of All India Council of Technical Education
(AICTE) (Ministry of Human Resources Development, Govt.
of India)

. Ithas been felt by Govt. of India that private institute imparting computer education

have a significant role to pay in meeting the demand of computer personnel;
shortage of which in all levels, from Programmer Assistant of Systems Manager
is acute and the shortfall cannot be met by the Govt. supported Institute only.

With a view to bridge the gap DOE has taken up the scheme of Accreditation,
popularly known as DOEACC, by which the effort of private institutes can be
turned to an advantage by linking them to a system of examination to qualify
their students for a certificate of proficiency, that could lead a quality product.

. Under this scheme exmination is to be conducted for four level courses, namely

O-Level (Diploma Level), A-Level (Advanced Diploma Level), B-Level (B.Tech/
MCA Level) and C-Level (M.Tech Level). This unique scheme will take a student
of 10+2 standard, if he so desire and bent on it, to what can be termed as M.Tech
level, in Computer Science.

: DOEACC Computer diploma is awarded by an independent body under the

Department of Electronics, Govt. in India. The exphasis here is on quality education
and career orientation. It is recogniled by the Ministry of HRD, AICTE, many
public sector undertaking, Bank, State Governments and of course premier
national & multinational companies.

Though the main Examination will be conducted by the DOEACC Society, all the
students will have to appear in the institutes exam at the end of the course to get
the institute’s certificate.




COURSE CALENDAR

Examination Level of Output Entry Level Duration Payable Fees (Rs)
Level standard of Study at a time payable in instalment of
Two Three Four Five Six
CCClOffice Appreciation Computer Open to all 2 months 2,000 — — — — —
Automation Literate (FT)
DOEACC "O" | Foundation Junior 10+2 1 year 6,500 6,700 6,800 6,900 7,000 7,100
Programmer /
FDP Assistant
DOEACC "A" Advanced Programmer / Level "0" / 1 year (FT) 16,000 16,400 | 16,600 | 16,800 | 17,0001 17,200
(PGDCA Eqiv.) | Diploma Asst. to Data- Graduation/
base Manager / | Polytechnic 1% years (P.T.)
Teaching Faculty | Diploma
DOEACC "B" MCA System Analyst/ | Graduate / Poly- | 3 years (F.T) 45,000 45800 | 46,100 | 46,400 | 46,700| 47,000
(B. Tech/MCA | (Eqiv) Software Engi- technic Diploma/
Eqiv.) neer /| EDP Level 'A'
Manager
DOEACC "C" Master Degree | ProjectManager/| "M.Sc. or 2 years 30,000 30,400 30,600 | 30,800 31,000( 31,200
(M.Tech Eqiv) in Computer System Specia- | B. Tech"/B.E./
Science listManager / (any stream)/
R & D Scientist/| M.C.A. |
Consultant 'B' Level
MODE OF PAYMENT
* First instalment *
LEVEL 0 Al B c payable by Draft & Rest
AYMENT instalment by post dated
h ble at th
At the time of 50% 30% 20% 25% cheques payabie df Tne
et time of admission.
Admission
REST in equal instalments at an in equal instalments at an [* The Draft/Cheque in favour of

interval of 2 months

interval of 3 months

* FEES ONCE PAID

CANNOT BE REFUNDED

The Institute of Computer

Engineers (India)
Payable at Kolkata
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COMPUTER COURSE FOR THE COMMON MAN(CCC)

OBJECTIVE OF THE COURSE : This course is designed to aim at imparting an basic level
appriciation programme for the common man. After completing the course the incumbent is able

to the use the computer for basic pruposes of Preparing his personnel / business letters, viewing
information on internet (the web), sending mails, preparing his business presentations, playing
games etc. This allows a common man or a house-wife to be also part of computer users list. This
would also aide the PC penetration programme. This helps the small business communities,
house wives to maintain their small accounts using the computers and enjoy in the world of
Information Technology. This course is more practical oriented.

Detailed Syllabus :

| Introduction to Computers : What is a
Computer?, Characteristics of a computers,
Basic Applications of Computer.

| Components of Computer System : Central
Processing Unit (CPU), VDU, Keyboard and
Mouse, Other Input / Output Devices,
Computer Memory, Concepts of Hardware and
Softwar.

| Classification of Computers, Representation of
data / Information and Concepts of data
processing : Definition of Information of Data,
Basic data types, Storage of data / Information
as files.

| Introduction to Windows :- What is an
operating system and Basics of Windows, The
User Interface: Using Mouse and Moving Incons
on the Screen The My Computer Icon, The
Recycle Bin, Status Bar, Start and Menus &
Menu-selection, Running an Application,
Windows Explorer Viewing of Files, Folders
and Directories, Creating and Renaming of Files
and Folders, Opening and Closing of different
Windows.

|  Windows Settings : Control Panels, Wall paper
and Screen Savers, setting the date and
sounds, concept of menus using help.

| Advanced Windows : Using right button of the
mouse, Creating short cuts, Basics of
Windows setup, Notepad, Windows
accessories.

| Basic DOS Commands : Comparison of DOS
and Windows, Switching Between DOS and
Windows, Basic DOS Commands : File /
Directory Manipulations Copying of Files and
Disks, Delete/Undelete, Formatting a floppy.

| Elements of Word Processing :- Word
Processing Basics : An Introduction to Word
Processing, Opening Word Processing
Package, The Menu Bar, Using the Help, Using
the Icons below the menu bar.

Opening Documents and Closing documents :
Opening a Document, Save and Save As, Page
Set up, Printing of Documents, Display / Hiding
of Paragraph marks and inter Word space.

Moving Around in a Document : Scrolling the
document, Scrolling by line / Paragraph, Fast
Scrolling and Moving Pages.

Using a Document/Help Wizard, Text Creation
and Manipulation : Paragraph and Tab Setting,
Text selection, cut, copy and paste, font and
size selection, bold, italic and underline,
Alignment of Texts : Center, Left, Right and
Justify.

Formatting the Text : Changing font, size and
color, Paragraph indenting, Bullets and
Numbering, Use of Tabs and Tab settings,
Changing Case.

Handling the Text : Opening and Closing of
multiple documents, Cut, Copy and Paste
across the documents, Saving of Clip boards.

Table manipulation : Concept of Table : Rows,
Columns and Cells, Draw Table, Changing Cell
Width and heights, Alignment of Text in cells,
Copying of Cells, Delete / insertion of rows and
columns, Borders for Table.

Printing : Printing, Print Preview, Print a selected
page.
Spread Sheet :

Elements of Electronics Spread Sheet :
Application / usage of Electronic Spread
Sheets, Opening of Spread sheets, The menu
bar, Creation of cells and addressing of cells,
Cell inputting.

Manipulation of cells : Enter texts, number and
dates, Creation of tables, Cell Heights and
Widths, Copying of cells.

Providing Formulas : Using basic functions /
formulae in a cell, Sum() function, Average,

Percentage, Other basic functions.

J




Spread Sheets for Small accountings :
Maintaining invoices / budgets, Totaling of
various transactions, Maintaining daily /
monthly sales reports.

Computer Communication and Internet ;- Basics
of Computer networks : LAN, WAN.

Internet : Concept of Internet, Applications of
Internet.

Services on Inter Net : WWW and Websites,
Electronics mails, Communication on Internet.

WWW and Web Browsers - Web Browsing
software : Internet Explorer, Netscape
Communicator.

Surfing the Internet : Giving the URL address,
search, Moving arround in a website, Printing
or saving portions of web pages, Down Loading.

Chatting on Internet

Emails :- Basics of electronic mail : What is an
electronic mail, Email addressing, Mailbox :
Inbox and Outbox.

Using Emails : Viewing an email, Sending an
email, Saving mails, Sending same mail to
various users.

Documents handling : Sending soft copy as
attachment, Enclosures to email, Sending a
portion of document as email.

Making Small Presentations :- Basics :
Difference between Presentation and document,
Using power point, Opening a power point
presentation, Using Wizard for creating a
presentation.

Creation of Presentation : Title, Text Creation,
Fonts and sizes, Bullets and Indenting, Moving
to Next Slides.

Preparation of Slides : Selection of type of slide,
Importing text from word documents, Moving to
next slide, The slide manager.

Providing aesthetics : Slide Designs, Background
and Text colors, Making your own slide format,
Footnotes and Slide numbering.

Slide Manipulation and Slide Show :

DOEACC "O" LEVEL COMPUTER COURSE

OBJECTIVE OF THE COURSE :

The Government of India has estimated a sharp growth in requirement of computer trained
personnel in India. But Govt. has been suffering from the shortage of computer personned! at
all levels & the shortfll cannot be met by the Govt. supported Institutions. With a view of fulfill
the need, Govt. has offered ACCEDITATION to some reputed private and public sector institutions
to conduct the "O-Level Course". After completion of the course participants will be confident
enough to take up full time Computer career in any responsible position as "Computer Programmer
Assistant". ICE(I) H.O. has been granted FULL ACCREDITATION by the DOE Govt. of India for

the "O-Level Course" Vide no. FULL NO. 010.

BLOCK SYLLABUS -

"O" LEVEL COURSE

Module Contents Marks Distribution
MOD 1 IT TOOLS AND APPLICATIONS 100
MOD 2 BUSINESS SYSTEMS 100
MOD 3 INTERNET AND WEB DESIGN 100
MOD 4 " C"LANGUAGE / VISUAL BASIC 100
PRACTICAL 100
PROJECT




MOD 1 :IT TOOLS AND APPLICATIONS
Detailed Syllabus

1.

2.2

2.3

24

25

2.6

3.2

Computer Appreciation 4 Hrs.

Characteristics of Computers, Input, Output,
storage units, CPU, computer system, Binary

number system, Binary to Decimal
Conversion, Decimal to Binary Conversion 3.3
Binary Coded Decimal (BCD) Code, ASCII
Code

Computer Organization 13 Hrs.
Central Processinng Unit 1 Hrs.
Control Unit, Arithmetic Unit, Instruction Set,
Register, Processor Speed.

Memory 3 Hrs. 4
Main memory : Storage Evaluation Criteria,
Memory Organization, capacity, RAM, Read
Only Memories. Secondary Storage Devices

- Magnetic Disks, Floppy and Hard Disks,
Optical Disks CD-Rom, Mass Storage
Devices.

Input Devices 2 Hrs.
Keyboard, Mouse, trackball, joystick,
Scanner, OMR, BAR-code reader, MICR
Digitizer, Card Reader, Voice Recognition, web
cam, video cameras. 5
Output Devices 2 Hrs.
Monitors, Printers - Dot matrix, inkjet, laser,
Plotters, Computer Output Micro-Film (COM),
Multimedia Projector, speech synthesizer,
dumb, smart and intelligent terminal.

Multimedia : 2 Hrs.
What is Multimedia, Text, Graphics,
Animation, Audio, images, Video, Multimedia
Application in Education, Entertainment,
Marketing.

Computer Software 3 Hrs.
Relationship between Hardware and Software;
System Software, Application Software,
compiler, names of some high level languages,

free domain software.

Operating Systems 13 Hrs. 6.
Disk Operating System

Simple DOS Commands, Simple File
Operations, Directory Related Commands.

Microsoft Windows

An overview of different versions of Windows,

Basic Windows elements, File management
through Windows.

Using essential accessories : Systems tools
- Disk cleanup, Disk Defragmenter,
Entertainment, Games, Calculator, Imaging -
Fax, Notepad, Paint, WordPad.

Linux

An overview of Linux, Basic Linux elements:
system Features, Software Features. File
Structure, File handling in Linux, Installation
of Linux : H/W, S/W requirements, Preliminary
steps before installation, specifics on Hard
drive repartitioning and booting a Linux
System.

Word Processing 10 Hrs.

Word processing concepts : Saving, Closing,
Opening and existing document, Selecting
text, Editing text, Finding and replacing text,
printing documents, Creating and Printing
Marged Documents, Character and Paragraph
Formatting, Page Design and Layout.

Editing and Proofing Tools : Checking and
correcting spellings. Handling Graphics.

Creating Tables and Charts. document
Templates and Wizards.
Spreadsheet Package 10 Hrs.

Spreadsheet Concepts. Creating, Saving and
Editing a Workbook, Inserting, Deleting Work
Sheets, Entering data in a cell / formula
Copying and Movingata from selected cells,
Handling operators in Formulae, functions;
Mathematical, Logical, Statistical, Text
Financial, Data And Time functions, Using
Function Wizard*.

Formatting a Worksheet : Formatting Cells -
changing data alignment, changing date,
number, character, or currency format,
changing font, adding borders and colors,
Printing worksheets, Charts and Graphs -
Creating, Previewing, Modifying Charts.

Integrating word processor, spread sheets,
web pages*.
Presentation Package 6 Hrs.

Creating, Opening and Saving Presentations,
Creating the Look of Your Presentation,
Working in Different Views, Working with
Slides, Adding and Formatting Text,
Formatting Paragraphs, Checking Spelling and
Correcting Typing Mistakes, Making Notes




Pages and Handouts, Drawing and Working
wth Objects, Adding Clip Art and Other
Pictures, Designing Slide Shows, Running and
Controlling a Slide Show, Printing
Presentations*.

Information Technology and Society 4 Hrs.

Application of Information Technology in
Railways, Airlines, Banking, Insurance,
Inventory control, Financial systems, Hotel
management, Education, Video games,
Telephone exchanges, Mobile phones,
Information kiosks, special effects in Movies.

*NOTE : The underlying concepts may be illustrated
using MS Office package.

MOD 2 : BUSINESS SYSTEMS
Detailed Syllabus

1.

Introduction to Business Data Processing
6 Hrs.

Overview of Business Systems : Management
functions, Levels of management, Information
requirements for planning, coordination and
control for various levels in Business, Industry
and Government.

Profile of data in Business systems : Large
volumes of data and data handling implicit
Identification of relevant data. Classification
of data elements by function and by source,
Primary and Secondary. Historical data for
reference and analysis. Need for ensuring
accurate, reliable and timely processing of
data. Basic tasks in Business data
processing, data origination, capture, sorting,
merging, calculating, summarizing, managing
output-results, storing and retrieving
transmission, both interim and final Examples
of business data processing and applications,
Payroll, Financial, Accounting, Inventory, etc.

Computer System as a potential tool to meet
business data processing needs, facilities
available in computerized systems for data
capture; online and offline; validation; storage;
storage; processing and output; Transmission.

Concept of Files 2 Hrs.

Master and transaction files, File organization
: sequential, relative and indexed, Modes of
processing; batch, online and real-time.

Principles and Techniques of
Programming 6 Hrs.

Introduction to programming : program

definition, life cycle, characteristics of a good
program, data handling (flowcharts, pseudo
codes)

Report production and file updation; simple
report generation, overview of control break
procedure for report production.

Operation on files : Input, output and I/O;
processing a file, multiple handing file updation;
sequential file updation, random file update.

Programming paradigms : Unstructured
programming, structured programming,
procedural programming, modular
programming

Program design : Top down and bottom up
design, program documentation

Visual FoxPro 38 Hrs.

Introduction to Visual FoxPro : The menu
system, File Types, The Toolbars, Visual
Design and Wizards, The Command Window
and the View Window, Other features of Visual
FoxPro Interface. 2 Hrs.

Tables in Visual FoxPro : Creating a New Table,
Table Wizard, Using Table Designer, Using
Tables, Opening a table, Working on a table,
Modifying a table.

Managing Data : Switching from Browse to Edit
display, Entering and Editing Data, Appending
data, Editing data, Moving through a Table, Go
To Record command, Find and Replace,
Deleting a Record, Altering the Display of the
Browse window. 2 Hrs.

Using Queries : Creating a Query, Query
Wizard, Query Designer, Running the Query,
Using the Query, the Cross Tab Wizard,
modifying the Query, the Query Designer.4 Hrs.

Using Forms : AutoForms, the Form Wizard,
choosing Fields, choosing a Style, choosing
Sort Order, Generating the Form, Using Forms,
running a Form, using the Form's Control
Panel. 2 Hrs.

Using the Report Wizard : Auto Reports, Using
the Report Wizard, using the Group / Total
Report Wizard, Printing Reports, filtering
records for the printed report. Mailing Labels
and Mail Merge, Working with Mail Labels, the
Label Wizard, Using Mail Merge, the Malil
Merge Wizard. 4 Hrs.

Working from the Command Window : Using
the Command Window, creating a new table,




modifying the structure of the table, displaying
and editing the data, deleting and Recalling
the records, using commands : RUN, SET,
DEFAULT, DISPLAY, LIST? using logical
expressions, logical functions, relational
operators, logical operators, IIF () funciton,
Sorting a table, creating Indexes, Setting the
index order, Re indexing, Filtering data, Use
of Macro (&) command, Data Functions, Use
of multiple tables. 4 Hrs.

Working with Relational Databased in Visual
FoxPro : Concept of relational databases,
Entering and Viewing data using the Form
Wizard, Query Wizard to work with Relational
databases, Using One-to-many Report Wizard,
Using the view Window, Using queries and
SQL, Queries versus Views, The Query
designer, working with multiple tables,
directing output, viewing SQL code,
maximizing the Table View, running the Query,
One-to-many and Many-to-one Queries,
filtered Joins, a grouped Query, The SQL
SELECT command, Other SQL commands,
Using Visual FoxPro databases 8 Hrs

Visual FoxPro Utilities : Importing and
Exporting data using Import Wizard, Editing
text, Edit menu, Formate menu, Spelling tool,
Object Linking and Embedding, Programming
and developing applications using Visual
FoxPro : An overview of programming, Creating
files, Running the program, input/outpur,
Variables, Simple output using? Command,
Getting Inputfrom the User, @......SAY......GET
command, Picture clauses, Control Flow,
Looping, Selection, EXIT and LOOP,
Procedures and Parameters, scope of
variables and Passing Parameters, User-
Defined Functions, Using the Menu-Designer,
using the Project Manager, Techniques of
writing efficient FoxPro Programming codes.
12 Hrs.
Business Applications 8 Hrs.
Design, analysis and development of :
Computerized Financial Accounting.

Computerized Inventory Control, Computerized
Payroll, Computerized Invoicing application.

MOD 3 : INTERNET AND WEB DESIGN
Detailed Syllabus

Introduction to Internet 2 Hrs.

Internet, Growth of Internet, Owners of the
Internet, Anatomy of Internet. APRANET and

Internet history of the World Wide Web, Basic
Internet Terminology, Net etiquette.

Internet Applications-Commerce on the
Internet, Governance on the Internet, Impact
of Internet on Society - Crime on / through the
Internet.

Internet Technology and Protocols 8  Hrs.

Internet Protocols, TCP/IP : IP Address and
its Format, TCP/IP Based packages, SLIP,
PPP.

Network and Network Devices : - Network
Architecture, Ethernet, FDDI and ATM.
Characteristics of Local Area Network & Wide
Area Network : Topology, Protocols and media,
Implementation, Transmission, access method
and Technologies, special consideration for the
Blinds.

Addressing in Internet : DNS, Domain Name
and their organization, understanding the
Internet Protocol Address.

Client Server Concepts, their Architecture and
applications.

Getting Connected - ITems needed to connect,
Levels of Connectivity

World Wide Web 6 Hrs.

Evolution of WWW, Basic features, WWW
Browsers, WWW Servers, HTTP, Universal
Resource Locator (URL), Search Engines and
their Categories, Searching Criterion, WWW
and Hypertext.

Browsers 6 Hrs.

Basic features, Bookmarks, history, Progress
indiscators, Customization of browsers, Saving
and Printing web pages, Netscape
Communicator, Internet Explorer.

Electronic Mail 8 Hrs.

Introduction to e-mail. Email Networks and
Servers, Email Protocols - SMTP, POP3,
IMAP4, MIMES.

Structure of an Email - Email Address, Email
Header, Body and Attachments.

Email Clients : Netscape Mail Clients, Outlook
Express, Web based E-mail. Email encryption
- Address Book, Signature File

File Transfer Protocol 3 Hrs.
Introduction to FTP and Terminology, FTP
Servers and Authentication, Line Mode FTP
and Common Commands, GUI Based FTP
Clients, Browser Based FTP Clients.




10.

11.

12.

13.

Telnet 2 Hrs.

Introduction to Telnet, Establishing Telnet
Connection, Using Telnet with Netscape,
Telnet Protocol, Terminal Emulation, User
Authentication

User and Internet Relay Chat 1 Hrs.

Usenet - its components, News Groups,
Searchingand subscribing New Groups, News
Servers

Concept of chatting and IRC, Client Software
for Chat, Chat Servers, Smiley.

Web Publishing 4 Hrs.

Overview, web hosting, Documents
Interchange Standards, Components of Web
Publishing, Document Management, Web
Page Design Consideration and Principles,
Search Engines, How to register a Web Site
on search Engines, Publishing Tools.

HTML 9 Hrs.

Document Layout, Header Elements, Section
Headings, Block-oriented elements, Lists,
Inline elements, Visual markup, Hypertext
links, Uniform Resource Locators (URLS),
Images, Forms, Tables, and Special
Characters.

Introduction to Interactivity Tools 4  Hrs.
ASP, VB Script, JAVA Script, JAVA and Front
Page.

Multimedia and Graphic 4 Hrs.
VRML and Authoring Tools for Graphic Web
Editors.

Internet Manatement Security Concepts,
Information Privacy and Copyright Issues

3 Hrs.

Overview of Internet Security; Firewalls.
Internet Security Management Concepts and
Information Privacy and Copyright Issues.

MOD 4.1 : PROGRAMMING AND PROBLEM
SOLVING THROUGH 'C' LANGUAGE

Detailed Syllabus

1.

Introduction to Programming 4  Hrs.
The Basic Model of Computation, Alogrithms,
Flow-charts, Programming Languages,
compilation, Linking and Loading, Testing and
Debugging, Documentation.

Algorithms for Problem Solving 12 Hrs.
Exchanging values of two variables,
summation of a set of numbers, Decimal Base

to Binary Base conversion, Reversing digits of
an integer, GCD (Greatest Common Division)
of two numbers, Test whether a number is
prime, Organize numbers in ascending order,
Find square root of a number, factorial
computation, Fibonaci sequence, Evaluate 'sin
X' as sum of a series, Reverse order of
elements of an array, Find largest number in
an array, Print elements of upper triangular
matrix, multiplication of two matrices, Evaluate
a Polynomial.

Introduction to 'C' Languate 4  Hrs.

Character set, Variables and Identifiers, Built-
in Data Types, Variable Definition, Arithmetic
operators and expressions, Constants and
Literals, Simnple assignment statement, Basic
input/output statement, Simple 'C' programs

Conditional Statements and Loops 8  Hrs.
Decision making within a program, Conditions,
Relational Operators, Logical Connectives, if
statement, if-else statement, Loops : while
loop, do while, forloop, Nested loops, Infinite
loops, Switch statement, structured
Programming

Arrays 6 Hrs.

One dimensional arrays : Array manipulation;
Searching, Insertion, Deletion of an element
from an array; Finding the largest/smallest
elementin an array; Two dimensional arrays,
Addition/Multiplication of two matrices,
Transpose of a square matrix; Null terminated
strings as array of characters, Representation
sparse matrices.

Functions 6 Hrs.

Top down approach of problem solving, Modular
programming and functions, Standard Library
of C functions, Prototype of a function : Formal
parameter list, Return Tyce, Function call,
Block structure, Passing arguments to a
Function : call by reference, call by value,
Recursive Functions, arrays as function
arguments

Structures and Unions 6 Hrs.

Structure variable, initialization, structure
assignment, nested structure, structures and
functions, structures and arrays : arrays of
structures, structures containing arrays,
unions

Pointers 6 Hrs.
Address operators, pointer type declaratio,




10.

pointer assignment, pointer initialization,
pointer artithmetic, functions and pointers,
Arrays and Pointers, pointer arrays.

Self Referential Structures and Linked
Lists 4 Hrs.
Creation of a singly connected linked list,
Traversing a linked list, Insertion into a linked
list, Deletion from a linked list

4 Hrs.
Concept of Files, File opening in various

modes and closing of a file, Reading from a
file, Writing onto a file.

File Processing

M4.2 : PROGRAMMING THROUGH VISUAL BASIC
Detailed Syllabus

1.

Integrated Development Environment
2 Hrs.

Elements of VB IDE : Menu bar, Toolbars,
Project explorer, Toolbox, Properties window,
Form designer, form layout, Immediate, Locals
and Watch window, Edit, View, Run, Debug,
Object Browser.

Managing Projects 4 Hrs.

Concepts of VB project, creating the Project,
Opening, Renaming and Saving the projects.
Elements of user interface, Designing the User
Interface, creating forms and code modules,
Aligning the controls.

Programming an application : Programming the
command buttons, Label, TextBox, Grouping
controls, and Running the application.

Visual development and event-driven
programming : Common properties methods
and common events.

Customizing the environment : Editor tabs,
general tab, docking tab, and environment tab

Visual Basic Programming Elements 4 Hrs.

Variables : Declaring variables, Data Types,
Converting variables types, User defined data
types, Forcing variables declarations, scope of
variables, Lifetime of a variable.

Constants; Collections objects, Arrays-
Declaring Arrays, Sorting Arrays, Control
Arrays, Dynamic Arrays.

Procedures : Sub procedures, and Function
procedure. Control flow Statements, Looping
Statements and iteration, Conditional
Statements.

The Input / Output : Input Box, Output Box,
Form Printing methods

Working with Forms 8 Hrs.

The appearance of forms, Form properties,
Events, and Methods, Controlling one form
within another.

Menus : Designing menus using Menu Editor,
Programming menu commands, Using Access
and shortcut keys, Popup Menus, Manipulating
menus at runtime, Adding ToolBar, Mouse
conflicts, Dragging list items, Connecting
Menus to Event Procedures.

Basic ActiveX Controls 8 Hrs.

The TextBox control, Basic properties,
Manipulating the control’s text, Text selection,
Search and replace operations, Capturing
keystrokes.

List Box and ComboBox controls; Basic
properties; Listbox control’'s Methods; Arrows,
Indexing with the ListBox control, Searching a
sorted list, ScrollBar and Slider controls,
ScrollBar control, ScrollBar control’'s events,
Timer Control.

Common Dialog Control : Color Common Dialog
Box; Font dialog box, Open Dialog, Save As
Common Dialog Boxes, Print Dialog Box, Help
Common Dialog box, File controls.

Advanced ActiveX Controls 6 Hrs.

The Rich TextBox control : The RTF language,
Text manipulation properties, The Rich TextBox
control’'s methods, Text formatting properties,
Text alignment properties.

The MS Hierarchical Flex Grid Control : Basic
Properties, Working with Multiple Cells, Cell
Appearance and Alignment, Sorting the grid,
Merging cells.

Graphics with Visual Basic 4 Hrs.

Form, PictureBox, ImageBox controls, Sizing
images : Loading and saving Images, Setting
picture and image properties, Exchanging
image through the clipboard.

Coordinate systems : Scale properties and
methods. The Drawing Methods : Drawing text,
Drawing lines, Drawing boxes, Circle Method,
Drawing Modes, Drawing Curves, Manipulating
pixels, Specifying colors, Specifying gradients,
Using the Paint-Picture method.

Processing images, Optimizing issues : refresh
Transparent Drawings.

Multiple Document Interface (MDI) 3 Hrs.

Feature of an MDI Forms, Loading MDI Forms
and Child Forms. Positioning Child Forms. The
ActiveForm Property. Tracking Child Windows.

J
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11.

Unloading MDI Forms with QueryUnLoad /
UnLoad

Error Handling 3 Hrs.

Types of error, Error detection. Runtime error
handling : Setting up error traps, writing an error
handler, exiting an error handler, Err Object.

Windows APIs & DLL 2 Hrs.

Accessing the Win32 API. API Text Viewer,
Dynamic-Link-Llbraries (DLL) : Declaring a DLL
Procedure, Calling a DLL Procedure, Special
Considerations when calling a DLL with special
data types.

Object Oriented Programming with Visual
Basic. 10 Hrs.

Preliminary concepts : Classes, Instances,
objects, Derived Classes and Base classes,
Class inheritance, Dynamic binding, creating
object variables, forms as classes, Creating &
manipulating runtime controls, using the object
browser, Object Linking and Embedding (OLE)

Building ActiveX Components : Modules and
Class Modules, raising errors with in a class,
Encapsulating Database Operations

12.

Developing Active X Controls : User drawn and
Existing Visual Basic Controls, The user control
object, Designing a simple control, Designing
and Using Property Pages, The lens-effect
control, Interrfet-enabled controls.

Database Programming with Visual Basic
6 Hrs.

Client-Server Programming : File server vs
Distributed client server, Advantages of Client/
Server.

Using ActiveX Data Objects : Understanding of
Universal Data Access, OLEDB, and ADO,
Browse, Create, Delete rocords of a database
using the ADO Data Control. ADO Recordset
Objects, Cursor TypesinADO. Retrieve, Alter,
Search Data using ActiveX Data Objects. Using
Properties, Methods, Events, Events and
Collections of the Recordset Objects. Using
SQL : Theformat of SQL statements, Querying
Data using SQL. Handle ActiveX Data Objects
errors.
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"A" LEVEL SYLLABUS IN DETAILS

A-01:1T TOOLS AND APPLICATIONS
Same as Module 1 of "O" Level Syllabus

A-02 : BUSINESS SYSTEMS
Same as Module 2 of "O" Level Syllabus

A-03: COMPUTER ORGANIZATION

Detailed Syllabus

1.

Digital Components 10 Hrs.

Overview of computer organization : Logic
gates, Adders, Flip-flops (as 1 bit memory
device), Encoders, Decoders, Multiplexers,
Registers, Shift Registers, Counters, RAM,
ROM

Data Representation 4 Hrs.

Number system, Hexadecimal numbers, ASCII
code, Two's complement, addition, subtraction,
overflow, Floating point representation.

Register Transfer & Micro Opoerations 4
Hrs.

Bus and memory transfers, Three state Bus
Buffers, Binary ADDER, Binary Incrementer,
Arithmetic circuit, Logic and Shift Micro-
operations, ALU

Basic Computer Organization 4  Hrs.

Instruction codes, Direct and indirect address,
Timing and Control Signal generation,
Instruction Cycle, Memory Reference
Instructions, Input Output instructions.

8 Hrs.

General Register Organization, Memory
Stack, One address and two address
Instructions, Data transfer, arithmetic, logical
and shift instructions, Software and hardware
interrupts (only brief introduction), Arithmetic
and Instruction Pipelines.

Computer Arithmetic 6 Hrs.
Addition and Subttraction with signed
magnitude data, Multiplication Algorithms -
Hardware Algorithm and Booth Algorithm,
division Algorithm.

Central Processing Unit

8 Hrs.

Asynchronous Data transfer - Handshaking,
Asynchronous Serial Transter, Interrupt
Initiated 1/0, DMA transfer, Interfacing

Input-Output Organization

Peripherals with CPU (Introduction), Keyboard,
Mouse, Printer, Scanner, Network card.
Memory Organization 8 Hrs.
ROM, RAM, Hard Disk, CD-ROM, Cache
Memory - Direct mapping scheme, Virtual
Memory concept.

Assembly Language Programming 8 Hrs.
Machine and Assembly Language, Turbo

Assembler, Simple examples in Turbo
Assembler.

A-04:"C"LANGUAGE /VISUAL BASIC
Same as Module 4 of "O" Level Syllabus

A-05 : STRUCTURED SYSTEM ANALYSIS AND

DESIGN

Detailed Syllabus

1.

3 Hrs.

System Definition and concepts: General
Theory systems, Manual and automaned
syhstems, Real-life Business Sub-Systems.
System Environments and Boundaries.
Realtime and distributed systems. Basic
principles of successful systems. Approach
to system development : Structured System
Analysis and Design, Prototype, Joint
Application Development.

Introcution

1 Hrs.

Role and Need of Systems Analyst.
Qualifications and responsibilities System
Analysis as a Profession.

Systems Analyst

3 Hrs.

Introduction to Systems Development Life
Cycle (SDLC). Various phases of SDLC :
Study, analysis, Design, Development,
Implementation, Maintenance Systems
documentation consideration : Principles of
Systems Decumentation, Types of
documentation and their importance, Enforcing
documentation discipline in an organization.

6 Hrs.

Dataandfactgatheringtechniques: Interviews,
Group Communication - Questionnaires,
Presentations & Site Visits. Assessing Project
Feasibility : Technical, Operational, Economic,
Cost Benefits Analysis, Schedule, Legal and
contractual, Political. Modern Methods for

System Development Cycle

System Planning




10.

11.

determining system requirements : Joint
Application, Development Program, Protot-
yping, Business Process Re-engineering.
System Selection Plan and Proposal.

Modular and Structured Design 3  Hrs.

Module specifications. Top-down and bottom-
up desing. Module coupling and cohesion.
structure Charts

System Design and Modeling 15Hrs

Process Modeling, Logical and physical de-
sign, Conceptual Data Modeling : Entity-Re-
lationship Analysis, Entity-Relationship Mod-
eling, ERDs and DFDs, Concepts of Normal-
ization. Process Description : Structured
English, Decision Tree, Decision Tablies.
Documentation : Data Dictionary, Recording
Data Descriptions.

Input and Output 8 Hrs.

Classification of forms, Input/output forms de-
sign. User-interface design, Graphical inter-
faces. Standards and guidelines for GUI de-
sign. Designing Physical Files and Data bases
: Designing Fields, Designing Physical
Records, Designing Physical Files, Design-
ing Databases. Introduction to CASE Tools,
Features, Advantages and Limitations of CASE
Tools, Awareness about some commercial
CASE Tools.

System Implementation and Maintenance
3 Hrs.

Planning considerations. Conversion methods,
procedures and controls, System acceptance
criteria. system Evaluation and Performance.
Testing and Validation. Preparing User
Manual. Maintenance Activities and Issues.

Computer System Audit and Security
2Hrs

Audit of Computer System Usage. Types of
Threats to Computer System and Control
Measures : Threat and Risk Analysis, Disaster
Recovery and Contingency Planning, Viruses.
OO Analysis/ Design 10Hrs
Introduction to UML OO Development Life
Cycle and Modeling. Static and dynamic
modeling. Comparison of OO and Module-
oriented Approach. Modelling using UML.
Introduction to Management Information
System (MIS) 6 Hrs.

Meaning and role of MIS. Systems approach
to MIS.

Types of information systems : Transaction
Processing System,

Management Information System, Decision
support System, Expert System

Case Studies (lllustrative) : MIS for Accounting
and Finance Function,

MIS for Marketing System.

A-06: DATA STRUCTURES THROUGH 'C'
LANGUAGE

Detailed Syllabus
1. Basic concepts of data representation
3Hrs

Abstract data types : Fundamental and derived
data types. Representation, primitive data

structures.
2. Introduction to Algorithm Design and Data
Structures. 6 Hrs

Design and analysis of algorithm : Algorithm
definition, comparison of algorithms. Topdown
and bottom up approaches to algorithm design.
Analysis of Algorithm; Frequency count,
Complexity measures in terms of time and
space. Structured approach to programming.

3. Arrays 5Hrs

Representation of arrays : single and
multidimensional arrays. Address calculation
using column and row major ordering. Various
operations on Arrays. Vectors. Application
of arrays : Matrix multiplication, Sparse
polynomial representation and addition.

4.  Stacks and Queues 8 Hrs.

Representation of stacks and queues using
arrays and linked-list. Circular queues, Priority
Queue and D-Queue. Applications of stacks
: Conversion from infix to postfix and prefix
expressions, Evaluation of postfix expression
using stacks.

5. Linked lists 8 Hrs
Singly linked list; operations on list. Linked
stacks and queues. Polynominal

representation and manipulation using linked
lists. Circular linked lists, Doubly linked lists.
Generalized list structure. Sparse Matrix
representation using generalized list structure.

6. Trees 10Hrs

Binary tree traversal methods : Preorder, In-
order, Postordered traversal. Recursive and
non-recursive Algorithms for above mentioned




A-07:INTRODUCTION TO

Traversal methods. Representation of trees
and its applications : Binary tree representation
of a tree. Conversion of forest into tree.
Threaded binary teers; Lexical binary trees.
Decision and game trees. Binary search tree
: Height balanced (AVL) tree, B-trees.

Searching, Sorting and complexity10 Hrs

Searching : Sequential and binary searches,
Indexed search, Hashing Schemes. Sorting :
Insertion, selection, bubble, Quick, merge,
radix, Shell, Heap sort. comparision of time
complexity.

10Hrs

Graph representation : Adjacency matrix,
Adjacency lists, Adjacency Multicasts,
Traversal schemes : Depth first search,
Breadth first search.

Spanning tree : Definition, Minimal spanning
tree algorithms.

Shortest Path algorithms (Prime's and
Kruskal's).

Graphs

DATABASE
MANAGEMENT SYSTEMS

Detailed Syllabus

1.

Introduction to Database Management
Systems (DBMS) 4 Hrs
Why Database, Characteristics of Data In
Database, DBMS, What is database
Advantage of DBMS.

Database Architecture and Modeling 3 Hrs
Conceptual, physical and logical database
models, Role of DBA, Database Design.
Entity Relationship Model 2Hrs
Components of ER Model, ER Modeling
Symbols. Super Class and Sub class types,
Attribute inheritance. specialization.
Generalization Categorization.

Relational DBMS Model 3Hrs
Introduction to Relational DBMs. RDBMS
Terminology.

Database Normalization 6 Hrs
Keys, Relationships, first Normal Form.,
Functional dependencies, Second Normal
form, Third Normal Form, Boyce-Codd Normal
form, Fourth Normal Form, Fifth Normal form,
Case study.

Relational Algebra and Relational
Calculus 6 Hrs

Relational Algebraic operations, Tuple

10.

Relational calculus, domain Relational
Calculus.

Introduction to SQL 14 Hrs

History of SQL. Characteristics of SQL.
Advantages of SQL. SQL in Action SQL data
types and Literals. Types of SQL commands.
SQL Operators and their precedence. Tables,
views and Indexes. Queries and Sub queries.
Aggregate functions. Insert, Update and
Delete operations. Joins, Unions, Intersection,
Minus. Cursors in SQL, Embedded SQL.

Back up and Recovery 6 Hrs

Database backups. Why plan backups?
Hardware protection and redundancy.
Transaction logs. Importance of backups.
Database recovery. Data storage. Causes of
failures. Recovery concepts and terminology.
Recovery facilities. Recovery techniques.
Detached transaction actions, Disaster
Database Management System.

Database Security and Integrity 4 Hrs

Types of Integrity constraints. Restrictions on
integrity constraints. Data security Risks.
Complex user management requirements.
Dimensions of security. Data security
requirements. Database users. Protecting
data with in the database. Granting and
revoking privileges and roles. System viability
Factors. Authenticating users to the database.

Design and Development of Database
Applications on Commercial RDBMS
Platforms : 12 Hrs

Student is expected to achieve a level of
competence in at least one of the standard
commercial RDBMS products under desktop
or multi-user environment to be able to develop
a small to medium application; the student
must also acquire skills for independently
designing on-line database applications. The
skills required for design and development are;
Database design. Applications design. SQL.
Embedded SQL. Trouble-shooting.
Performance tuning and documentation.

In application design, focus shoudl be on on-
line applications in database environments; the
students should get sufficient insight into
issues in menu design, screen design, data
validations in data entry screens, report
designs and an overview of GUI design. These
skills must be demonstrated through the
course project including the project report and

viva-voce.




A-08: BASICS OF OS, UNIX AND SHEEL

PROGRAMMING

Detailed Syllabus

1.

Operating System Concepts 8Hrs

Overview of OS. Services offered. System calls.
Process management. Scheduling and
Threads. Memory management. Swapping
File System. Directory Structure. UNIX
Architecture : Multi-user and multitasking.
Kernel and shell. The file system. Relation
between process and file. The building block
approch the command line. Command
Syntax. Internal & external commands The
two schools (AT & T and Berkeley). The
graphical user interface (GUI). seeking help
(man), open source software and Linux.

The File System 3Hrs

Types of files in Unix. Structure of the file
system. File System types. Parent-child
relationship. Directory handling and navigation
(mkdir, rmdir, pwd and cd). The PATH variable.
Absolute and relative pathnames. The
.and..directories. Creating, viewing (cat),
copying (cp), renaming (mv) and deleting (rm)
files. Listing files (Is), Viewing through pg, tail
and head command.

File Attributes 2Hrs

Structure of the inode. Brief discussion on
partitions and file systems. Analyzing the is -
| output. File type and permissions (chmod).
Significance of directory permissions. Hard
and soft Links (In and In - s). Concept of
ownership. The/etc./passwd and/ etc./ group
files. Changing ownership (chown and chgrp).
Modification and access times. Default file
and directory permissions (umask).

The vi Editor 3Hrs

The three modes. Basic navigation (h, j, k, I).
Moving to a specifc line number (G). The
repeat factor. The input mode commands
(i,a,r,s and 0). Saving and quitting (:w, :x and
:q). Text deletion (x and X). Using operators
in deleting and copying text (d, y and p).
Undoing and repeating commands (u and.).
Pattern search (/and n) and substitution (:s).
Moving text from one file to the other.
Customization features : abbreviation (:abb),
key mapping (:map) and setting vi parameters
(:set). The file exrc.

The Shell as Interpreter 3Hrs

The major shells : Bourse Shell, C shell, Korn
and Bash. The shell's interpretive cycle. Wild-

10.

cards. Escaping and quoting. Difference
between single and double quotes. The three

standard files and redirection (>, < and >>).
Connecting commands with pipes ().
Command substitution. Shell variables and
how they determine system behavior. Aliases
and Command history, Environment variables,
setting terminal (Sty.)

Process Management 4 Hrs

Process basics, Process States, Process
State Transition, Process Control Block (PCB).
Parent-child relationship. The different
segments of a process. Internal and external
commands. Process creation basics (fork(),
exec() and wait()). Role of init in process
creation and in spawning user shells.
Exporting variables (export) and
consequences. Exit status of a process ($7?).
Displaying process attributes (ps), Killing
processes (kill), Running commands in
background ( & and nohup). Job control (fg.
bg and [Ctrl-z]) scheduling processes (cron).

Networking Tools 6 Hrs

Features of TCP/IP : reliability, retransmission,
rerouting. The client-server mechanism.
Hostnames and IP addresses. Role of / etc/
hosts in host-address resolution. Advantages
of using domains. DNS and the Internet
domain structure. Testing network connectivity
(ping). Email basics; the mail command.
Remote login (telnet) and remote file transfer
(ftp). The HTTP protocol and the World Wide
Web. Hypertext, hyperlinks and markup.
HTML concepts (very brief). Analysis of the
URL.

The X-Window System 12 Hrs

The X Architecture : the reversed client-server
mechanism. Role of the window manager.
Common Desktop Environment. Running
programs remotely using xhost and telnet. The
DISPLAY variable and the display options of X
Clients. Common X client options. The .xinitrc
initialization file. Common x clients : xterm,
xclock and xclipboard.

Filters and Regular Expressions 3Hrs

Using wc, head, tail and cut commands.
Translating characters (tr.) Specifying file and
searching for a pattern (grep). Performing
substitution (sed). Enhancing power of grep
and sed with regular expressions.

The awk Filter 3Hrs

Selection criteria and action. Splitting a Line




11.

12.

13.

14.

15.

into fields and using printf. Using regular
expressions. Computation using decimal
numbers. The BEGIN and END sections.
Using arrays with both numeric and
nonnumeric subscript. String handling using
built-in functions. Programming constructs :
if, for while. Using awk in pipelines.

Shell Programming 6 Hrs

Shell scripts, and execution methods. User's
initialization file (profile and rc, etc.). The dot
command. Interactive execution and command
one arguments ($1, $2, etc). Meta Characters
- syntactic (&&, (), & Il, ;;, <, > etc.), pattern
matching, substitute shell variables. Quoting,
Test Command. Control flow : For, if, While,
Case. The Here document, String handling
and computation using expr. Setting positional
parameters (set command), and shift. Shell
functions, Interupt handling (trap), Korn and
Bash shell features, let command, arrays.

C Programming Tools 4 Hrs

Compiling a C program (cc). Multi module
programs. Header files. System Calls and
Library functions. The I/O functions. Static
and shared libraries. The make utility and
makefiles. Creating archives (ar).

UNIX Internals 6 Hrs

Kernel basics, processes and files, system
calls. User mode and kernel mode. The file
system, disk architecture, block 1/0. How
inode stores all blocks of a file. File system
layout. The Superblock. Process
Management. The magic number. Kernel
processes and user processes. Process
states. Process table.

Administering File Systems 4 Hrs.

Device files. Block and character devices.
Partitions and file systems (in detail). Types
of file systems. Mounting local and networked
file systems (mount, umount and ' etc/fstab).
File system checking (fsck). Compressing
files (compress, gzip and zip). Checking free
space and disk usage (df and du). Finding
files (find). Backing up files (tar, dump cpio,
dd), creation of user, deletion of user.
General System Administration 3Hrs

The role and powers of the system
administrator. Becoming super user (su).
User administration (useradd, usermod,
userdel and passwd). Understanding /etc/
passwd and /etc/shadow. Role of initin startup
and shutdown.

Understanding /etc/inittab. Enforcing security
with set-user-id and sticky bit.

A-09: DATA COMMUNICATION AND COMPUTER
NEWTORKS

Detailed Syllabus

1.

Fundamentals of Data Communications 3
Hrs.

Introduction, Communication Systems, Signal
and data, Channel Characteristics,
Transmission modes, Synchronous and
asynchronous transmission

Transmission Media 6 Hrs.

Guided Media (Twisted pair, Co-axial cable,
Optical fiber), Unguided Media (Radio, VHF,
microwave, satelite), Infrared Transmission,
Fibre Optics Communication : Components
(Source, Channel Detector)

Data Modems 4 Hrs.

Concept of Modulation, Pulse Code Modulation
(PCM), Shift Keying [ASK, FSK, PSK, QPSK,
DPSK], Encoding techniques and CODEC,
Classificaiton of Modems, Standards and
Protocots, Protocols used by Modem to
Transfer files, Establishing a Connection

Multichannel Data Communication 2  Hrs.

Circuits, channels and multichanneling,
Multiplexing [FDM, TDM, CDM, WDM] Access
Techniques (FDMA, TDMA, Spread Spectrum
Technigues and CDMA), Digital hierarchies
[SONET/SDH]

Networking Fundamentals
An overview of networking

Switching techniques : Circuit Switching,
Packet switching, Datagram, Virtual circuit
and Permanent Virtual Circuit, Connectionless
and connection oriented communication,
Message switching, Cell switching(ATM)

Network Topologies : Bus Topologies,
Examples of bus topology : Ethemet, Local
Talk, Ring Topology Examples of tokening
topology IBM Token Ring, FDDI (Fiber
Distributed Data Inerface), Star Topologies,
Example of Star Network : ATM (Asynchronous
Transmission Mode)

OSI Model and TCP/IP Suite 9 Hrs.
Network architectures, Layening the
communication process, The need for layered
solutions, Open Systems Interconnection
(OSl) model, TCP/IP protocol, Data

5 Hrs.




transmission by TCP and Ethernet, Data
encapsulation, Data routing. An Error
Reporting Mechanism - The Internet Control
Message Protocol, (ICMP), User Datagram
Protocol (UDP), TCP/IP services and
applicaion protocols (The Client/Server Model,
Telnet, File Transfer Protocol (FTP), Trivial File
Transfer Protocol (TFTP), Simple Mail Transfer
Protocol (SMTP), Network File System (NFS),
Simple Network Management Protocol
(SNMP), Domain Name System (DNS),
Internet Architecture

Data Link Protocol 4 Hrs.

Protocol, Transmission Control Procedure :
Synchronous Protocols, Asynchronous Data
Link Control (DLC) Protocols.

Character Orientated Protocols (COP)
Binary Synchronous Protocol (Bisync or BSC)

Bit Orientated Protocols (BOP) : X.25 CCITT
standard for packet data transmission,
Synchronous Data Link Control Protocol
(SDLC), High Level Data Control Protocol
(HDLC), Transmission Control Procedure
Types, Non-procedure, Basic Control
Procedure, HDLC Procedure

Local Area Network (LAN) 8 Hrs.

Baseband versus Broadband, Media access
control, LAN hardware, LAN operating
systems, Transmission media.

Implementing LAN : Implementation of LAN
using coaxial cables,

Implementation of LAN using twisted pair,
Implementation of LAN using fiber optic cables,
Implementation of LAN using wireless
technology, Fast LAN, Nonstandard LANs

Extending LAN : Fiber Optic Extension,
Repeaters, Bridges, Router, Gateways,
Switching Hubs, Virtual LANs

Wide Area Network (WAN) 6 Hrs.
Network using WAN and network services :
Host to Terminal Connection, LAN to LAN

Connection, Remote LAN connection, LAN to
LAN connection

Router concepts
Filtering Function

: Forwarding Function,

Routing Method (Static and dynamic routing)

Local Routing : ARP (Address Resolution
Protocol) Table, Distributed routing, Hierachical
Routing, Distance-Vector Protocol, Link - State
protocol, Communication protocols over WAN

10.

11.

12.

Data Transmission Networks 8 Hrs.

Telephone networks : Dial up Telephone
networks, Leased Line, X.25 The Integrated
Services Digital Network (ISDN) : narrow band
ISDN, Broadband ISDN Service Frame Relay,
Congestion Control, Cell Relay, ATM Structure

Wireless Communication 3 Hrs.
Cellular Radio, Telephony (GSM), VSAT
Security and Privacy 2 Hrs.
Network Security, firewall, VPN

A-10.1: INTRODUCTION TO OBJECT ORIENTED
PROGRAMMING AND C++

Detailed Syllabus

1.

3.

Principles  of Oriented
Programming (OOP) 3 Hrs.

Basic concepts of OOP, Comparison of
procedural programming and OOP,
Advantages of OOP, OOP Languages,
Definitions : Class Objects, Concepts of
inheritance and encapsulation, Operator
overloading, Dynamic binding, Over view of
OOP using C++, Basic program construction
: main and functions, Program statements,

Object

Class declaration, Comments, C++
compilatiion
Elements of C++ Language 6 Hrs.

Tokens and identifiers : Character set and
symbols, Keywords, C++ identifiers, Variables
and constants : Integers & characters,
Constants and symbolic constants, Dyanamic
initialization of variables, Reference variables,
Enumerated variables. Data Types : Basic data
types, Arrays and strings, User defined data
types. Operators : Arithmetic relational
operators and operator precedence, Logical
operators, Manipulators, Type conversions and
type cast operators, Console 1/0O : cin, cout
functions, Control statements : The if
statement, if-else;, else....if : switch
statements, Loops : for and while-do
statements, Break, continue, go to

Functions 6 Hrs.

Simple functions : Declaration of functions,
Calling functions, Function definition. Passing
arguments and returning values : Passing
constants and variables, Pass by value. Return
statement, types of functions, Passing and
returning structure variables : Reference
variables and arguments : Overloaded
functions, Inline functions, Default arguments,

Returning by reference.




Classes and Objects 6 Hrs.

Declaration of classes and objects in C++,
Class definition, Declaration of members :
objects as date time, Objects as functin
arguments, Array of objects, Returning objects
from function, Structures and classes.

Constructors and Destructors 4 Hrs.

Basic constructors, parameterized
constructors with default arguments Dynamic
initialization of objects, Use of copy
constructor, Shallok copying and deep
copying, Dynamic constructors, Destructors,
Constrains on constructors and destructors

Operator Overloading 6 Hrs.

Overloading unary operators : Operator
keyword, Arguments and return vaues
Laminations of increment operators.
Overloading binary operators : Arithmetic
operators Examples : Addition of polar
coordinates and concatenation of strings.
Multiple overloading, Comparison operators,
Arithmetic assignment operators.

Data and type conversions : Conversion
between basic types, Conversion between
objects and basic types, Conversion between
objects of different classes, Constraints on
type conversion.

Derived Classes and Inheritance 8 Hrs.

Derived classes and base class : Defining a
derived class, Accessing the base class
members. The protected access specifier.
Derived class constructors. Overriding the
member functions. Class hierarchies :
Abstract base class, Constructors and member
functions. Inheritance : Public and private
inheritance, Access combinations and usage
of access specifiers, Classes and structures.
Multiple inheritance : Member functions in
multiple inheritance, Constructors in multiple
inheritance, Ambiguity in multiple inheritance.

Pointers 4 Hrs.

Addresses and pointers : The address of
operator & pointers variables, Accessing the
variable pointed to pointer to void. Pointers and
Arrays. Pointers and functions : Passing
simple variables, Passing arrays, Pointers and
strings : Pointers to string constants. Strings
as function arguments, Arrays of pointers to
strings. Memory management using new and
delete operators. Pointers to objects. Pointers
to pointers.

9.

10.

11.

12.

13.

14.

Virtual Functions 4 Hrs.

Virtual functions and polymorphism, Friend
functions, Static functions, Comparison or
macros and inline function.

Streams 4 Hrs.

Stream classes : Streams class hierarchy,
Header files, los flags, Stream manipulators.
String streams, Character stream classes,
Object I/O, File streams, Disk I/0O with member
function

Exception Handling 3 Hrs.

Use of exception handling, Try block, Catch
handler, Throw statement, Exception
specification.

Class Libraries 4 Hrs.

Class Libraries : String class, Stack class,
Container class hierarchy, Array class, Date.
listand queue classes. User defined classes.
Microsoft Foundation Classes (MFC) (Overview

only)
Advanced Classes 2 Hrs.

Templates : Generic functions, Generic Class,
Template : class and Template functions. Over-
riding of generic functions. Containers and
Nested classes. Aggregation.

Testing and debugging simple programs

2 Hrs.

A-10.2: INTRODUCTION TO OBJECT-ORIENTED
PROGRAMMING THROUGH JAVA.

Detailed Syllabus

1.
11

12

13

The JAVA Language 30 Hrs.
Introduction to JAVA 02 Hrs.

An overview of JAVA. JAVA Applets and
Application.

Difference between Java Script and JAVA.
Object-oriented programming features.
Data types, Variable & Arrays 03 Hrs.

Java Token & Keywords. Integers types.
Floating point types

The JAVA class libraries, Declaring a variable.
Dynamic initialization.

the scope and lifetime of variable. Type
conversion and casting.

Arrays One-dimensional arrays,
Multidimensional arrays.

Alternative array declaration syntax.
Operators 2 Hrs.

Arithmetic operations. The Bitwise operators.




14

15

1.6

17

18

19

1.10

Relational operators. Boolem logical operators
The assignment operator. The? Operator
Operator precedence

Control statements 3 Hrs.
Selection statements. Iteration statements.
Jump statements.

Introduction classes and objects 4 Hrs.

Class fundamentals. Declaring objects.
Assigning object reference variables.
Introducing methods. Constructors. The this
keyboard.Garbage collection. The Finalize ()
method.

A stack class. Over loading constructors.
Using objects as parameters. Arguments
passing.

Returning objects. Recursion.

Inheritance 4 Hrs.

Inheritance basics. Member access and
inheritance.

Using super class. Creating a multilevel
hierarchy.

Method overriding. Dynamic method dispatch.

Using abstract classes. Using final with
inheritance.

The object class.
Packages and Interfaces 3 Hrs.

Packages : Defining a package, Understanding
classpath, Importing Packages.

Interfaces : Defining an interface, Implementing
interfaces, Applying Interfaces, Variable in
interfaces.

Exception handling
Exception handling fundamentals.

Exception types. Uncaught exceptions. Using
try and catch.

JAVA's build-in exceptions User defined
exception subclasses.

Multithreaded Programming 3 Hrs.
The JAVA thread model. The main thread.
Creating a thread. Alive () and joint ().
Suspend () and resume (). Thread priorities
Synchronization. Interthread communication
I/O, Applets and Other Topics 3 Hrs.

I/O Basics : Streams, The stream classes,
The predifined streams, Reading console input,
Writing console output, Reading and writing
files.

3 Hrs.

2.
21

2.2

2.3

24

25

Applet fundamentals. The transient and votatile
modifiers.

Using instance of native methods.

The JAVA Library 30 Hrs.
String handling 2 Hrs.
The string constructor. Special string operations

Character extraction. String Searching &
Comparison.

Data conversion using value of (). String buffer.
Exploring JAVA Lang 3 Hrs.

Simple type wrappers. Runtime Memory
management

Array copy. Object. Clone () and the cloneable
interface.

Class & Class loader

Math functions : Transcendental functions,
Exponential Rounding functions,

Miscellaneous math methods

Compiler, Thread, thread Group and runnable
Throwable. Security manager.

The utility classes 3 Hrs.
The enumeration interface. Vector & Stack
Dictionary. Hash-table. String tokenizer.

Bitset. Date : Date comparison, String and
time zones

Random, Observer interface

Input/Output — Exploring JAVAI/O 3  Hrs.
The JAVA /O classes and interface.

File Namefilter & Directtories.

I/O stream classes : File input stream, File
output stream, Byte array input stream, Byte
array output stream, Filtered streams

Buffered streams : Buffered input stream,
Buffered output stream, Push

back input stream, Sequence input steam
Print stream. Random Access File
Networking 4 Hrs.

Socket overview. Reserved sockets, Proxy
servers

Internet addressing : Domain naming services
(DNS)

JAVA and the net : The networking classes
and interfaces

Inet address : Factory methods, Introspection
TCP/IP server sockets.
Data Grams : Datagram packet. Datagram

server and client




2.6

2.7

2.8

2.9

The applet class 05 Hrs.
The applet class. Applet architecture.

An applet skeleton : Initialization and
termination, Overriding update ()

Status window

Handling events : The event class, Processing
mouse events.

Handling keyboard events.

HTML applet tag. passing parameters to
applets.

Applet context and show document (). The
audioclip & appletstub interface

Outputting to the console
Swing
Swing & its features.

Text Fields, Buttons, Toggle Buttons. Check
Boxes and Radio Buttons

Viewports, Scrolling, Sliders and Lists

Combo Boxes, Progress Bars, Tooltips,
Separators and Choosers

Layered Panes, Tabbed Panes, Split Panes,
and Layouts

Menus and Toolbars.

Windows, Desktop Panes, Inner Frames, and
Dialong Boxes

Tables and Trees. Text Components.
Image

File formats

Image fundamentals : creating, loading and
siaplaying

Image observer. Double buffering. Media
Tracker

JAVA Database Connective (JDBC)03 Hrs.

Introduction to JDBC. Type of JDBC
connectivity

Accessing relational database from java
programs

Establishing database connections

05 Hrs.

02 Hrs.

A10.3: COMPUTER GRAPHICS
Detailed Syllabus

1.

Introduction and Applications 3  Hrs.

History (From simple picture to photo realism),
What is CG, GUI

Applications : Presentation graphics, painting
an drawing, photo editing, scientific
visualization, image processing, digital art,
education and training, entertainment, CAD in

architecture, mechanical engineering,
aeronautical and automobile industry,
simulation, animation, video games.

Graphic Devices 3 Hrs.

Display devices : Random-scan and Raster
scan monitors, Color CRT, Plasma panel
displays, LCD Panels,

Plotters, Film recorders, Graphics
workstations, Display processors, Graphics
software, Input/Output Devices, touch panels,
light pens, graphics tablets.

2 D Drawing Geometry 10 Hrs.

Mathematics for computer graphics : A brief
concept of Trigonometry, Polar coordinates
Parametric Functions, Vectors (scalar product,
cross product), Matrices (scalar multiplication,
matrix addition and multiplication, matrix
inverse)

2D transformation : Use of homogeneous
coordinate systems, Translation, scaling,
rotation, mirror reflection, Rotation about an
arbitrary point, Zooming and panning, Rubber
band methods, dragging, Parametric
representation of a line segment.

Conics and Curves 6 Hrs.

Bresenham’s circle drawing algorithm,
Generation of ellipses through transformation
on circles, Curve drawing; Parametric
representation, need for cubic curves, Drawing
cubic Bezier and B-Spline curves (No
derivations needed), Condition for smoothly
joining curve segments

Graphic Operations 10 Hrs.

Windowport and viewport; Elimination of totally
visible and totally invisible lines with respect
to a rectangular window using line end point
codes, Explicit line clipping algorithm,
Sutherland cohen algorithm, Mid point sub-
division algorithm

Filling : Stack based and queue based seed
fill algorithms, Scan line seed fill algorithm,
Generation of bar charts, pie charts. Character
generation

3D Graphics 10 Hrs.

Transformations : Right handed coordinate
system with vertical y-axis, Tranformation
matrices for translation, scaling, and rotation
around axes

Parallel Projection : Multiviews — front, top and
side views, Oblique view — Projection or xy
plane with rays along a given direction

J




Perspective Projection : Transformation matrix
to yield one vanishing point perspective view
with viewpoint lying on z axis. Effect of
translating the object, Computing the vanishing
point, Numerical examples

Hidden surface removal : Back face removal,
Floating horizon technique

Animation 2 Hrs.
Basics of animation, Tweeking an Morphing
Graphic Standards 8 Hrs.

Introduction to Open GL. — Command Syntax,
rendering pipeline, related libaries setting
Windows to an arbitrary colour. Drawing point,
line and polygon drawing dashed lines, learn
use of vertex arrays specify desired colours.
smoothly shading.

Multimedia 8 Hrs.
Concepts of hypertext/hypermedia

Multimedia applications : Education, video
conferencing, training, entertainment, and
electronic encyclopedias

Music and Sound : Audio Basic Concepts,
Analog Vs digital Audio Basic Concepts
MIDI Hardware, MIDI Messages, MIDI File
Video : Basic Concepts, Analogue Video and
Digital Video

Images and Graphics : Basic Concepts, Image
Formats, Graphics Format, File Format,
Image Quality and Graphic Systems

Compression; Image Compression,
Compression Requirements, Standards
(JPEG, MPEG and H. 261)

Multimedia Hardware — CD ROM, Audio
speaker, Sound Card, Video Cameras,
Scanners, Multimedia plattorms

Currently available multimedia software

DOEACC "B" LEVEL COMPUTER COURSE
OBJECTIVE OF THE COURSE :
The course has been designed to take the participants through the full spectrum of computer
studies & will impart an absolute & in-depth knowledge for various field of computer applications

& management. After completion of this course participants will be confident enough to take
up a full time computer career in responsible position as System Analyst / Software Engineer.

BLOCK SYLLABUS - "B" LEVEL COURSE

Semester |

Papers Contents Marks
Bl.1 IT TOOLS AND APPLICATIONS 100
B1.2 BUSINESS SYSTEMS 100
B1.3 COMPUTER ORGANIZATION 100
B14 "C" LANGUAGE /VISUAL BASIC 100
B1.5 STRUCTURED SYSTEM ANALYSIS AND DESIGN 100
PRACTICAL 1 BASED ON PAPER B1.1 TO PAPER B1.4 100




Semester |l

BLOCK SYLLABUS - "B" LEVEL COURSE

Papers Contents Marks

B2.1 DATA STRUCTURES THROUGH "C" LANGUAGE |00

B2.2 INTRODUCTION TO DATABASE MANAGEMENT 100
SYSTEMS

B2.3 BASICS OF OS, UNIX AND SHELL PROGRAMMING 100

B2.4 DATA COMMUNICATION & COMPUTER NETWORKS  |100

B2.5 INTRODUCTION TO OBJECT ORIENTED PROGRAMM- (100
ING & C++/INTRODUCTION TO OBJECT ORIENTED
PROGRAMMING THROUGH JAVA/ COMPUTER
GRAPHICS

PRACTICAL 2 BASED ON PAPER B1.5 TO PAPER B2.5 100

PROJECT

Semester Il

B3.1 MANAGEMENT FUNDAMENTALS AND INFORMATION [100
SYSTEMS

B3.2 BASIC MATHEMATICS 100

B3.3 SOFTWARE ENGINEERING & CASE TOOLS 100

B34 OPERATING SYSTEMS 100

B3.5 NETWORKING & MOBILE COMMUNICATIONS 100

PRACTICAL 3 BASED ON PAPER B3.3 TO PAPER B3.5 100

Semester IV

B4.1 COMPUTER BASED STATISTICAL & NUMERICAL 100
TECHNIQUES

B4.2 DISCRETE STRUCTURE 100

B4.3 SOFTWARE TESTING AND QUALITY MANAGEMENT 100

B4.4 COMPUTER GRAPHICS & MULTIMEDIA 100

B4.5 INTERNET TECHNOLOGIES & TOOLS 100

PRACTICAL 4 BASED ON PAPER B4.3 TO PAPER B4.5 100




Semester V

BLOCK SYLLABUS - "B" LEVEL COURSE

Papers Contents Marks

B5.1 PROFESSIONAL AND BUSINESS COMMUNICATION 100

B5.2 OBJECT ORIENTED DATABASE MANAGEMENT 100
SYSTEM

B5.3 NETWORK MANAGEMENT & INFORMATION SECURITY 100

B5.4 ELECTIVE 100

B5.5 ELECTIVE 100

ELECTIVE PAPERS

BE1 EMBEDDED SYSTEM

BE2 Al & APPLICATIONS

BE3 E-BUSINESS

BE4 PRINCIPALS OF MODELING & SIMULATION

BES PARALLEL ARCHITECTURE & COMPUTING

BE6 SOFTWARE PROJECT MANAGEMENT

BE7 APPLIED BIO-INFORMATICS

BE8 DIGITAL IMAGE PROCESSING

BE9 ACCOUNTING & FINANCIAL MANAGEMENT

BE10 APPLIED OPERATION RESEARCH

Semester VI PROJECT




"B" LEVEL SYLLABUS IN DETAILS

Semester | & Il - Same as "A" Level

B3.1: MANAGEMENT FUNDAMENTALS &
INFORMATION SYSTEMS

Detailed Syllabus

1.

Introduction to Management 2 Hrs.

Understanding the meaning and definitions and
Management. Nature of Management and art
or science. Importance of Management in
today’s organization. An overview management
processes — Planning, Organizing, Staffing,
Directing, Coordinating and controlling,
Evolution of Management Though - the
classical school. The Behaviour Approach, the
Management Science Approach, the
Contingency Approach and the systems
Approach.

Planning 4 Hrs.

Strategy, plan, policy and programs : purpose
of planing, Mission, Vision and goal setting;
and SWOT Analysis. Forecasting — need of
forecasting in Planning; Types of Planning; and
tools of Forecasting — Moving Average,
Exponential Smoothing and Regression
Models.

Organizing 6 Hrs.
Principles and structure of organization,
Theories and types of organization, Concept
of Authority, Responsibility, Power Delegation
& Centralisation of Authority, Span of Control

Formal and informal organizations
Staffing 2 Hrs.

Meaning nature and principles of staffing, Job
Rotation, Job enrichment, Job enlargement

Directing (incl. Decision Making)

Communications in the Organization,
Motivational Theories, Leadership, Decision
Making.

Controlling 2 Hrs.

Concepts and Principle of Controlling, Basis
Control Processes, Open Loop, Closed Loop
and Feed forward Control Mechanisms,
Essentials of a good control system.

Production and Operations Management
10 Hrs.

Production planning, aggregate planning, MRP,
Selective inventory control EOQ and ordering
systems, Production methods — job, batch,
flow, continuous production; CAM and FMS,
Quality control — Quality Costs, Statistical

8.

10.

11.

12.

Quality Control; Control charts and their uses.
Marketing Management 10 Hrs.

Overview of Marketing function, Product, Price,
Promotion and Distribution strategies,
Marketing research and its role

Financial Management 10 Hrs.

Accounting Principles, balance sheet and
profits and loss statements. Working capital
Management, Cost concepts, break even
analysis, Investment decisions — Pay Back
Period, NPV, IRR.

Human Resources Management 10 Hrs.

Nature and Function of HRM, Human
Resource Planning — HR information system,
Performance appraisal System, Rewards and
Incentive schemes

Information Systems, Organization,
Management & Strategy 10 Hrs.

Emergence of Digital Firm in the existing era
of IT, information needs of management at
various level of an organization, flow of
information in the organization; top down,
bottom up and integrated.

Approaches to information Systems : Technical
Approach, Behavioural Approach and Socio
Technical Approach.

Types of information Systems in Organization
. Decision Support System, MIS, Expert
System, Knowledge Management System,
Transaction Processing System

Importance of information systems in
supporting various level of business strategy
formulations and decision makings. Software
and Hardware Requirements for developing
efficient information System. (It is expected
that such discussion should cover the latest
developments taking place in software and
hardware).

Information Systems and Managerial
Functional Areas 12 Hrs.

Understanding various processes/decisions
involved in Production and Operations
management, and determining their information
needs. Developing necessary information
systems for Production and Operations
management and their integration with the
overall enterprise information systems.

Processes and decisions required for effective
and efficient Sales and Marketing Management;




13.

need for necessary information systems for
them and their integration with other information
systems in an organization.

Appreciating the information requirement of a
finance manager for various financial decisions
in an organization and how suitable information
systems can be designed to meet their
requirements; integration fo financial information
system with that of the enterprise information
system.

Determining information requirements of a
personnel manager and his/her need for
necessary information systems for better
decisions. Integrating Personnel Management
related information systems with overall
information system in an organization.

Current Issues in Information Systems 8
Hrs.

Role of Intranet and internet in the development
of various information systems in an
organization, E-Commerce, Enterprise
Resource Planning (ERP), Role of information
Systems in Supply Chain Management,
Information Systems and Customer Relation
Management (CRM).

B3.2: BASIC MATHEMATICS
Detailed Syllabus

1.

Complex Numbers 4 Hrs.

Complex number system, graphical
representation, polar form, vector form, De
Movier’s Theorem, roots of a complex number,
complex conjugates. [1] Ch. 1.

Matrices and Determinants 9 Hrs.

Introduction to Matrices : Notion of matrix, sum
and product of matrices, triangular scalar,
diagonal matrices, identity matrix, transpose
of a matrix, symmetric, skew symmetric and
orthogonal matrices; Linear system of
Equations; System of non-homogeneous
equations, Gauss elimination method,
Cramer’s rule, systems of homogeneous
equations : Rank of a Matrix : Linear
independence and dependence of vectors,
rank of matrix; Inverse of a Square Matrix :
Adjoint, adjoint of a product minor of an adjoint,
Inverse of a matrix, Gauss Jordan elimination
method; determinants, Determinants;
Determinants of square matrices and their
properties, minors, cofactors, evaluation of
determinants : The characteristics, equation
of matrix Characteristic roots and

characteristics vectos [1] $6.1 - V6.7, [1] $
71-$73

Differential Calculus 15 Hrs.

Preliminaries : Binomial theorm, Trigonometric
functions and their graphs, trigonometric
formulae. Real numbers and real line,
coordinates, equation of a line and circle,
functions, shifting graphs, a*, log, x
trigonometric functions [2a] $9.1 -
9.2[2a]$10.1,$10.6,[2b] $5.1 - 5.6 [3] $P1 - 5.

Limits and Continuity : Rate of change and
limits, rules for finding limits, L'Hospital's rule.
continuity, tangent lines. [3] $1.1 - 1.6.

Derivatives : Derivative of a function,
differentiation rules, implicit differentiation,
mean value theorem, extreme values,
asymptotes. [3] $2.1,2,2.4,3.1- 3.3, 3.5

Integral Calculas 12 Hrs.

Integration : Indefinite integrals, Technique of
integration-basic formulas integration by parts,
partial fractions, trigonometric substitutions,
integration by substitution, definite integrals,
statement (only) of fundamental throrem,
properties of integrals, area, evaluating definite
integrals. [3] $4.1, 4.3, 4.6, 4.7, 4.8

Infinite Series 8 Hrs.

Infinite Series : Limits of sequences and
series, theorems for calculating limits, infinite
series, integral test ratio test, comparison test,
alternate series, Tayour and Maclaurin series.
[3]1%$8.1-8.7,8.9

Analytical Geometry 8 Hrs.

Conic Sections, Parameterized curves, Polar
coordinates : Conic sections and quadratic
equations, classifying conics,. [3] $9...1, 9.2

Vectors 4 Hrs.

Vectors in plane, Cartesian coordinates and
vectors in space, dot products and cross
products. [3] $10.1 - 10.4

Note : Use of a software package such as
Matlab/Maple/the software supplied with the
supplementary reaching [1] is strongly
encouraged.

B3.3: SOFTWARE ENGINEERING & CASE TOOLS
Detailed Syllabus

1.

Software Engineering Fundamentals 4 Hrs.

Definition of software product and process.
Software Crisis, Software development
paradigms, Software lifecycle models : Build
& Fix Model, Waterfall Model, Prototyping




10.

Model, lterative Enhancement Model,
Evolutionary Development Model and Spiral
Model.

Software Requirements Analysis &
Specification 8 Hrs.

System specification, Software requirements
specification (SRS) standards, Formal
specification methods, Specification tools,
Requirements validation and management.

Software Process 4 Hrs.

Software Process and Models, Tools and
Techniques of Process Modeling, Product and
Process.

Software Design 6 Hrs.

Software architecture, Modular design -
conesion and coupling, Process - oriented
design, Data-oriented design, User-interface
design, Real-time software design.

CASE Tools 4 Hrs.

Relevance of CASE tools, High-end low-end
CASE tools, Automated support for data
dictionaries, DFD, ER diagrams.

Coding and Testing 6 Hrs.

Choice of Programming languages, Coding
standards, Introduction to Testing Process,
Functional & Structural Testing Activities like
Unit, Integration & System Testing, Testing
tools and workbenches.

Configuration Management 5 Hrs.

Concepts in Configuration Management, The
Configuration Management Process : Planning
and setting up configuration Management,
Perform Configuration Control, Status
Monitoring and Audits.

The ACIC Configuration Management Plan.
Software Maintenance 6 Hrs.

What is software maintenance, Maintenance
Process & Models, Reverse Engineering,
Software Re-engineering, Configuration
Management issues and concept,
Configuration planning & technigues, Software
versions and change control process,
Documentation.

Software Quality and Metrics 5 Hrs.
Software quality assurance, Debugging and
reliability analysis, Program complexity
analysis, Software quality and metrics.

Object-oriented SW Engineering 6 Hrs.
OO Concepts and Approach, OO Analysis,
Domain Analysis, OOA Process and Object

11.

Models, OO Design, System Design process
and models, Design patterns. Quality
Assurance and Metrics, Testing and
Verification of OO programs.

Advance Software Engineering Topics 6
Hrs.

Cleanroom approach and strategy, Functional
specification and design, Component-based
software engineering process, Reusability and
Metrics, Reengineering Essentials, Software
Agents.

B3.4: OPERATING SYSTEMS
Detailed Syllabus

1.

Overview 8 Hrs.

Introduction : Operating Systems, Multi
programmed Batched system, Time storing
systems, Parallel and Distributed Systems,
Real Time Systems, Computer System
Structures : 1/0O structure, Structure, Storage
Hierachy, Hardware, Protection, General
System, Architecture.

Operating System Structures : System
components, Operating System Service
System Calls, System programs, System
Structure, System Design and Implementation,
System Generation, Virtual Machines.

Process Management 10 Hrs.

Processes : Process Concept, Process
Scheduling, Operation on Processes,
Cooperating Proceses, Interprocess
Communication.

CPU Scheduling : Scheduling Criteria,
Scheduling Algorithms, Multiple Processor
Scheduling, Real Time Scheduling, Algorithm
Evaluation.

Process Synchronization : The Critical Section
Problem, Synchorization Hardware,
Semaphores, Classical Problems of
Synchronization, Critical Regional, Monitors.

Deadlocks : Deadlock Characterization,
Methods for Handling Deadlocks, Deadlock
Prevention, Deadlock Avoidance, Deadlock
Detection, Recovery from Deadlock, Combined
Approach to Deadlock Handling.

Storage Management 10 Hrs.
Memory Management : Logical versus
Physical Address Space, Swapping,
Contiguous Allocation, paging, Segmentation,
Segmentation with paging.

Virtual Memory Demand Paging,
Performance of Demand Paging, Page




Replacement Algorithms, Thrashing, Demand
Segmentation.

File System Interface : Access Methods,
Directory Structure, Protection, Consistency
Semantics.

File System Implementation : File System
Structure, Allocation Methods, Free Space
Management, Directory Implementation,
Efficiency and Performance, Recovery.

4, I/O Systems 8 Hrs.

I/O Systems : /0O Hardware, Application I/O
Interface, Kernel /0O Subsystem, Transforming
/O Requests to Hardware Operations,
Performance

Secondary-Storage Structure : Disk-Structure,
Disk Scheduling, Disk Management, Swap-
Space Management, Disk Reliability, Stable
Storage Implementation.

Tertiary-Storage Structure : Tertiary-Storage
Devices, Operating-System Jobs, Performance
Issues

5. Distributed Systems 10 Hrs.

Network Structures : Topology, Network Types,
Communication, Design Strategies.

Distributed System Structures : Network
Operating Systems, Distributed Operating
Systems, Remote Service, Robustness,
Design Issues.

Distributed File Systems : Naming and
Transparency, Remote File Access, Stateful
versus Stateless Service, File Replication.

Distributed Coordination ;: Event Ordering,
Mutual Exclusion, Atomicity, Concurrency
Control, Deadlock Handling, Election
Algorithms, Reaching Agreement

6. Protection & Security 8 Hrs.

Protection : Goals of Protection, Domain of
Protection, Access Matrix, Implementation of
Access Matrix, Revocation of Access Rights.

Security : The Security Problem,
Authentication, One-Time Passwords,
Program Threats, System Threats Threat
Monitoring, Encryption, Computer-Security
Classifications.

7.  Case Studies 6 Hrs.
The Unix System, The Linux System, Window
NT.

B3.5:NETWORKING AND MOBILE
COMMUNICATIONS

Detailed Syllabus

22)

Overview of Computer Networks 6  Hrs.

Overview of OSI Model : Significance of Layered
Model, PDUs, SDUs, IDUs, Higher Layer
Protocols.

Network Classification, Switching and
Components

Multiple Access Technologies for Wireless
Communication 4 Hrs.

FDMA, TDMA : Fixed TDM, Pure ALOHA and
Slotted ALOHA

CDMA: Spread Spectrum Techniques
Mobile Data Communication 10 Hrs.

Cellular Telephony, Radiopropagation : Small
Scale Fading and Multipath Fading, Speech
Coding, Error Coding and Error Correction.

Mobility Management, Hand off Management
: Soft Hand off and Hard Hand off. Switching
and autheritication, MTSO Interconnections.

Circuit Switched Data Services on Cellular
Networks, Packet Switched Data Services on
Cellular Networks.

Personal Wireless Communication
Systems 5 Hrs.

Personal Communication Systems (PCS)
Architecture, Cordless Telephony (CT?2), Digital
Enhanced Cordless Telecommunications
(DECT), Personal Access Communication
System (PACS), Personal Handy Phone
System (PHS).

Digital Cellular Systems and Standards
(26) 10 Hrs.

Global System for Mobile Communication
(GMS) System Overview : GSM Architecture.
European TDM, Digital Cellular Standard, GSM
Protocol model, GSM mobilitty management,
Short Message Service (SMS) security
aspects.

Analog Mobile Phone Service (AMPS) : IS -
136 North American TDMA Standard.

Code Division Multiple Access (CDMA) : 1IS95
Digital Cellular Standard.

General Packet Radio Service (GPRS) : GPRS
Architecture, GPRS Network, Inter faces and
Procedures (2.5G).
Third Generation Mobile Services (3G)

6 Hrs.
UMTS and International Mobile

Telecommunications (IMT-2000), W-C DMA
and CDMA 2000, Quality of Service in 3G.

J




10.

Wireless Local Area Networks (WLAN) :
IEEE 802.11 8 Hrs.

Components and working of WLAN,
Transmission Media for WLAN : Radio Waves,
Narrow Band Technology, Direct Sequence
Spread Spectrum Technology (DSSS),
Frequency Hopping Spread Spectrum
technology (FHSS), Infraced technology.

IEEE 802.11 standards and WLAN types : Ad-
hoc WLAN, Infrastructure WLAN.

Protocols for WLAN : MACA Protocol,
MACAW Protocol.

Wireless Application Protocol (WAP) 4
Hrs.

WAP Model and Architecture, WAP Gateway,
WAP Protocols and WML, Introduction to
Bluetooth technology.

Wireless in Local Loop (WLL) 2 Hrs.

WLL Architecture, WLL Technologies, WLL
Products,

VSAT systems and Networks Security 5
Hrs.

Satellite as a switch, Components of VSAT
system, VSAT topologies and Access
schemes, Network Security : Cryptography,
Symmetric key, public-private key Algorithms,
Security inWireless Communication.

B4.1: COMPUTER BASED STATISTICAL &
NUMERICAL TECHNIQUES

Detailed Syllabus

l.
1.

ba.

Numerical Techniques 15 Hrs.
Data Representation 2 Hrs.

Fixed point numbers, Floating point numbers,
Finite Data representation.

Systems of Linear Algebraic Equations 7
Hrs.

Matrix equation, Methods of triangular
matrices, Cramer’s rule, Gauss elimination
with row pivoting, Jacobi and Gauss-Seidel
iterations.

Interpolation 3 Hrs.

Lagrange interpolation, Newton’s general
interpolating formula.

Numerical Integration 3 Hrs.
Trapezoidal rule, Simpson’s rule

Statistical Techniques 45 Hrs.
Probability Theory | 5 Hrs.

Sample spaces, Events, Rules of probability,
Conditional probability, Independent events,

5b.

10.

Baye’'s Theorem, Probability distributions,
Continuous random variables, Probability
density functions, Expected value of a random
variable, Moment, Moment generating
functions, Product Moments, Covanance.

Probability Theory I 5 Hrs.

Multivariate distributions, Marginal
distributions, Conditional distributions

Special Probability Distributions 10  Hrs.

Bernoulli distribution, Binomial distribution,
Poisson distribution, Geometric distribution,
Uniform distribution, Exponential distribution,
Gamma distribution, Chi-square distribution,
Sampling Distribution, Normal distribution,
Bivariate Normal distribution

Distribution of the mean, Distribution of the
mean : finite population, Chi-scuare
distribution, t-distribution, F-distribution, Order
statistics, Central Limit Theory, Algoritt mic
computation of statistical parameters.

Estimation 5Hrs.

Unbiased estimators, Method of moments,
Method of maximum likelihood.

Hypothesis Testing 6 Hrs.
Testing statistical hypothesis, Losses and
risks, Tests concerning proportions, Test
Concerning, Tests concerning differences
between means, Tests concerning variances.
Goodness of fit.

Correlation & Regression 4 Hrs.

Correlation & Linear regression, Method of
least squares

Note : In practical the candidates should be exposed
to the use of Statistical Software like Excel, SPSS,
SAS, Mattab Mathematics etc.

B4.2: DISCRETE STRUCTURES
Detailed Syllabus

1.

Sets, Relations & Functions 8 Hrs.

Sets, subsets & operations to sets, finite and
infinite sets. Relations & properities of relations,
equivalence, compatibility, partial order relation,
Poset, lub, glb, maximal & minimal elements
of a poset. Functions, inverse functions,
composition of functions, recursive functions.

Mathematical Logic 8 Hrs.

Logic operators, Truth tables, Normal Forms,
Propositional Calculus, Theory of Inference and
deduction, Predicate Calculus.

Boolean Algebra 6 Hrs.
Boolean functions, min & max terms,




simplification of Boolean function with Kamaugh
Map & Quine McClusky method, Lattices.

Number Theory 5 Hrs.

Greatest Common Divisors, Euclidean
Algorithms, Fibonacci Numbers, Complexity of
Euclidean Algorithms, Congruences and
Equivaence Relation, Public Key Encryption
Schemes, Dividends.

Groups & Subgroups 7 Hrs.

Group axioms, permutation groups, subgroups,
cosets, normal subgroups, semi-groups, free
semi-groups, monoids, sequential machines,
error correcting codes, modular arithmetic
grammars.

Combinatorics & Recuurence Ralations
9 Hrs.

Basic Theorems on permutation and
combinations. Pigeon hole principle, principle
of inclusion and exclusion, Ordinary &
exponential generating functions, recurrence
relation, solving recurrence relation by
substitution, solving recurrence relation by
conversion to linear recurrence relation.

Graph theory 10 Hrs.

Basic definitions trees and graphs, connectivity
of a graph, cut poins, cycles, Hamiltoni an
grapsh, Trees, different characterization of
trees, bipartite grapsh, planar and Dual graphs.
Euler theorem. Algorithms on graphs and trees
like Breadth first search & Depth first search,
Dijkastras’s algorithm for shortest path, Floyd's
algorithm for all pair shortest paths, Kruskal's
and Prim’s algorithm for Minimum cost
spanning tree.

Finite State Machines and Languages
7 Hrs.

Languages, Representation of Special
languages and Grammars, Finite State
Machines, Semigroups, machines and
Languages. Machines and Regular Languages,
Simplification of Machines.

B4.3 : SOFTWARE TESTING AND QUALITY
MANAGEMENT

Detailed Syllabus

1.

Testing Software 2 Hrs.

Software Testing and its importance, A Brief
History of Testing, Module Testing, Integration
Testing, Top-down versus bottom up testing,
Mixed testing, Comparison of Various methods.
Software Faults and Failures 4 Hrs.

Types of faults, Origins of Software Defects.

The Cost of Repairing Defects, Minimizing the
Costs of Repairing Defects, Classifying Defects
and Defect Metrics, The Defect Tracking
System.

6 Hrs.

Verification Testing, Coding standards, Walk-
Through, Formal Inspection, Verifying
Requirements, Verifying Functional Design,
Validation Test Criteria, Design metrics,
Correctness Proofs.

Testing Techniques and Strategies 10 Hrs.

White-Box Testing : Flow graph notation,
Cyclomatic Complexity, Graph matrices,
Control Structure and Loop Testing, Dataflow

Testing.Black-Box Testing : Graph-based
testing methods, Equivalence partitioning,
Boundary Value Analysis, Orthogonal Array
testing.

Unit Testing, Integration Testing, System
Testing, Exhaustive Testing, The Debugging
Process, Metrics and Quality Assurance of
Tests.

Verification and Validation

8 Hrs.

Designing and Creating Tests, Maintaining
Checklists, White-box Test Cases and Test
Procedures, Test Data Selection and Outputs,
Black-box test cases and test procedures,
Input and Output Events, Error Guessing,
Planning and Creating Test Plans.

Testing Specialized Systems and
Applications 10 Hrs.

Graphical User Interface (GUI) Testing, Usability
Testing, Client/Server Architectures and Web
Testing, Testing OO Systems, Data Warehouse
Testing, Volume and Stress Testing, Testing
for Real Time and Embedded Systems.

8 Hrs.
Why We Measure, Test Standards, Software
Size and Complexity, Function Point Analysis,

Complexity Measures, Test Coverage metrics,
Product Defects, Process Measures.

Building Tests and Test Plans

Testing Measurements and Tools

Test Tools : Test Planning and Management
Tools, Static Analyzers, Test Data Generators,
Coverage Analyzers.

Quality Assurance and Standards 12  Hrs.

Quality and Quality Assurance (QA),
Techniques of quality Assurance, Software
Testing and QA, Software Development Models,
Configuration Management, Quality
management models (ISO, SPICE, IEEE, and




CMM), Quality Models for Websites, Software
and Quality Metrics, Software Reliability.

B4.4: COMPUTER GRAHICS AND MULTIMEDIA
SYSTEMS

Detailed Syllabus

1.

Graphics Hardware 3 Hrs.
Colour Monitor, Graphics Acceterator cards.
Transformation and Projections 12  Hrs.

Matrix Representation and Homogeneous
Coorinates, Two-Dimension Transformation.

Composite Transformations, Tranformations
Relative to a Fixed point, Reflections.

Line Drawing — Bresenhams'’s Algorithm.
Three-Dimensional Transformations

Projections : Parallet, Perspective and
Isometric.Viewpoints.
Clipping 4 Hrs.

Sutherland-Cohen Algorithm, Cyrus-Beck
Algorithm.

Hidden Line and Surface Removal 6 Hrs.
Z-Buffer-Algorithms, Depth Sort (Painter’s
Algorithm), Area Subdivision Method.

Curves and Surfaces 10 Hrs.
Curves : Circle Drawing, Parametric Curves,
Bezier Curves and B-Spline Curves.

Light and Shading Models 6 Hrs.
[llumination Modeling, Shading Models for
Polygons, Shading Algorithms : Flat Gouraud
and Phong.Ray Tracing.

Graphics Standards Open GL 6 Hrs.
Introduction to Open GL : Command Syntax,
Rendering, Pipeline, Drawing Point, Lines,
Polygon, Curve Drawing, Smooth Shading.
Multimedia 13 Hrs.
Introduction to Multimedia : Hardware
Networking,Software-Applications,
Environment, CD-Rom, WROM Optical Drives,
Flat Panel Displays.

Non Temporal Media : Text, Hypertext, Images,
Images Operations, CCD Cameras, Scanner,
Frames, Grabbers, Formats.

Audio : Digital Audio, Wave Files, Music MIDI.
Graphics Animation : Tweeking, Morphing
Simulation Acceleration, Motion Specification.
Video : Analog Video-Operations, Digital Video,
compression, MPEG, JPEG, Operations.
Multimedia Authoring Systems.

B4.5: INTERNET TECHNOLOGIES AND TOOLS
Detailed Syllabus

1.

Introduction to Internet and its Applications
4 Hrs.

History of Internet, Internet Architecture : How
Domain Name System Works, How Routers
Work, Internet’s Client/Server Architecture.
Internet Service Providers, Accessing the
Internet, Applications and Services, ISDN,
Internet/Television Connection, Network
Computers (NCs), Digital Subscriber Line
(DSL), Satelite and Palmtop Connections

Internet Infrastructure 4  Hrs.

Communication media, Backbone, Network
Access Points, Points of Presence Internet
Servers, Remote Access Servers, RADIUS,
Domain Name Service.

Internet Protocols 8 Hrs.
Layered Protocol Architecture, TCP/IP, SMTP,
FTP,HTTP

Internetworking with TCP/IP 6 Hrs.
Internet Addressing, DHCP and Static IP, IP
Address Classes, IP Subnets, Routing

Protocols-BGP, IGRP, OSPF, Address
Resolution Protocol (ARP)

IP Networks QOS and Multimedia

Applicationns 6 Hrs.
RSVP, MPLS, VOIP, MGCP
Internet Protocol Version 6 (IPv6) 4  Hrs.

Addressing Format, Routing, ICMP, DHCP, Plug
& Play Support in IPv6, Real-Time Supportin
IPV6.

IP Multicasting 4 Hrs.

Reverse Path Forwarding (RPF), Multicast
Addressing, Internet Group Membership
Protocol, Multicast Discovery Protocol.

Internet Security 4 Hrs.

SNMP, Proxy Servers, Firewalls, VPN, Smurf
Attacks, on ISP : How Virus works on Internet,
How Cookies, Passports and Web Tracking
Work, Cryptography, Privacy and Digital
Certificates, Parental Controls on the Internet.
World Wide Web 10 Hrs.

Uniform Resource Locator, Web Pages, Web
Servers, Web Browser, URLS, Imagemaps and
Interactive Forms, Working of Web Sites with
Databases, Search engines and Search
techniques, How Hypertext Works, SGML,




10.

11.

HTML, VRML. Scripting Languages : Client side
scripts, Serverside scripts.

Web Graphics : GIF Format, JPEG Format

Dynamic HTML, SGML, Active Server Pages,
Extensible Markup Language (XML), Telnet,
FTP and Downloading files, Push Technology,
Agents, How Programming Languages work,
CGil, Java Applets, ActiveX, Java Script, Visual
Basic Script, Pert Script

communicating on the Internet 4  Hrs.

How Email works, Email Spam and Blocking,
Usenet Newsgroups Work,

Internet Chat and Instant Messaging, Phone
Calls on the Internet

Internet Multimedia Technologies 6 Hrs.

Multimedia : Definitions, Requirements,
Inherited Constraints of In