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TebTg 4. Computer fundamentals and Operating system

TFE &

Fundamentals of Computer and Information Technology

Components and Architecture of Computers, Connecting the Components,

Computer Hardware (1/0, Storage, CPU, Memory, Peripherals), Software (introduction
and classifications)

File and Disk Management

Browser, E-mails, Internet, Intranet, Extranets

Computer Viruses, Antivirus

Definition of operating system, Developments in operating systems, The functions of
Operating systems

Basic components of the operating systems, Information storage and Management
systems.

Disk allocation and scheduling methods, Basic memory management strategies, Virtual
memory management techniques, Process and features of the process management
system.

Features of process scheduling, Features of Inter process communication and deadlocks
Concepts of parallel and distributed processing, Security threats to operating systems
Overview of the MS-DOS operating system

Introduction to windows family of products, Unix family of products, Linux family of
products

Windows architecture, Linux architecture

Monitoring and Troubleshooting windows

Users, Groups, and Permission Linux and windows

. IT in Nepal

History of IT in Nepal

ICT Policy of Nepal, 2072B.S.

Electronic Transaction Act and Regulation, 2063 B.S.
Copyright Act, 2059 B.S.

Uses of Computers and Software Development

Nepali Unicode, Nepali Fonts

Licensing Issues, Internet Governance and Digital Divide
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1. Data Structure and Algorithms

N

* Fundamental of Data Structures. Abstract Data types.

 Lists, Linked Lists, Stacks.

* Queues, Priority Queue.

» Trees: Traversal. Implementations, Binary Trees, Binary Search Trees, Balanced Search
Trees, AVI Trees.

» Indexing Methods, Hashing Trees, Suffix Trees

» Worst case and Expected time complexity

* Analysis of simple recursive and no recursive algorithms

« Searching, Merging, and Sorting

* Introductory Notions of algorithm design: Divide and conquer. Dynamic programming,
Greedy Methods, Backtracking

» Graph Algorithms: Depth first search and Breadth first search. Shortest path problems.
Minimum spanning trees. Directed Acyclic graphs.

. System Analysis and Design

Basic concepts of Systems Analysis and Design

Defining the System, System Stakeholders (System Owner, System User, System
Designers and System Builders and System Analysts), System Life Cycle

System Investigation: Finding the Problem/Need Assessment, Feasibility Analysis
(Technical Feasibility, Operational Feasibility, Economic Feasibility), Developing

and Evaluating System Proposal

System Analysis: Requirements Analysis, Fact Finding Techniques, System Requirement
Specifications

System Design: Modeling, Modeling Tools (E-R Diagram, DFD Diagram, Flow Charts)
Entity Relationship Diagram: Notations, Entities: Strong entities, weak entities, Attributes:
simple and composite, single valued and multiple valued, null and derive attribute
Relationship sets: Degree of Relationship and Cardinality Relationship, Specialization,
Generalization, Aggregation

Data flow Diagrams: Introductions, Data flow diagram, symbol, files or data store, external
entities, data flows

Describing system by data flow diagram: context diagram, top level DFD, Expansion level
DFD, Conversions of Data

Modeling: Use case Diagram, State Diagram, Event flow Diagram

System Implementation, System Maintenance and Support

Documentation: Automatic and manual system

3. Databases Management System and Design

Fundamental Concepts of Databases, Database Management Systems (DBMS) and
Relational Database Management Systems (RDBMS)

Three-Schema Architecture of Databases, Data Independence, Converting E-R
diagrams to Relations

Introduction to SQL, SQL Command Classifications (Query/SELECT Command, DDL,
DML, DCL)

Writing Basic SQL Statement



Restricting & Sorting Data

Single Row Functions

Displaying Data From Multiple Tables (JOINS, Inner JOINS, Outer JOINS, Equip-JOINS,
Non-equip JOINS)

Aggregating Data Using Group Functions

Sub-Queries

Advanced Sub Queries

Enhancements to the Group BY Clause

DDL, DML, DCL commands

Manipulating Data, Creating and Managing Tables

Including Constraints

Database design: Logical Design, Conceptual Design, Physical Design. Relational Algebra,
Relational calculus

Normalization: INF, 2NF, 3NF, BCNF, 4NF, 5NF, DKNF

Architecture of DBMS: Client — Server, Open Architectures, Transaction Processing, Multi
user and concurrency, and Backup and recovery database

Basic concept of major RDBMS products: Oracle, Sybase, DB2, SQL Server and other
Databases.

4. Programming Languages

(62}

Overview of Programming Language: History, Programming Paradigms, The role of
Language translates in the Programming Process.

Fundamental Issues in Language Design

Virtual Machines, Code Generation, Loop Optimization.

Concept of Procedural Programming, Structural Programming, Object-Oriented
Programming, concept of ¢ programming, C++ programming

Java programming for Declaration, Modularity and Storage Management software
Development

. Networking

* Network Definition, Network Models, Connectivity, Network Addressing

* Network connectivity: The data package, establishing a connection, Reliable delivery,
Network connectivity, Noise control, Building codes, Connection Devices

» Advanced network theory: OSI Model, Ethernet, Network Resources, Token Ring, FDDI,
Wireless Networking

» Common Network Protocols: Families of Protocols, NetBEUI, Bridge and Switches, The
TCP/IP Protocol

» TCP/IP Services: Dynamic host configuration protocol, DNS Name Resolution, NetBIOS
support, SNMP, TCP/IP utilities, FTP

* Network LAN infrastructure: LAN protocols on a network, IP routing, IP routing tables,
Router discovery protocols, Data movement in a routed network, Virtual LANS
(VLANS)

* Network WAN infrastructure: The WAN environment, WAN Transmission
Technologies, WAN Connectivity devices, Voice over data services

* Remote Networking: Remote Networking, Remote access protocols, VPN Technologies

» Computer Security: Computer virus, Worm, Trojan Horse

» Network Security: Introduction, Virus Protection, Local Security, Network Access,
Internet Security

» Disaster Recovery: The need for Disaster Recovery, Disaster Recovery Plan, Data
Backup, Fault Tolerance

» Advanced Data Storage Techniques: Enterprise Data storage, clustering, Network
attached storage, storage area networks



» Network Troubleshooting: Using systematic approach to troubleshooting

* Network Support Tools: Utilities, The Network Baseline
* Network Access Points (NAP), Common Network Component, Common Peripheral
ports.

6. E-Commerce Technology, MIS and Web Engineering

* Introduction to E-Commerce

» Electronic Commerce Strategies

» Electronic Commerce Security Issues

» Success Models of E-Governance

» E-Business: b2b, b2c, b2e,e2c, g2g,92c

« Principles of Electronic Payment, Strategies & Systems

» E-Marketing, Reverse Engineering

» E-Banking, EDI Methods, SWIFT

» Encryption and Decryption Methods, XML, Layout Managers, Event Model

» Information Systems, Client Server Computing

* Information Systems and Decision Making

+ Database Design Issues, Data Mining, Data Warehousing

« Knowledge Management, The strategic use of Information Technology

*  Work Process Redesign or Reengineering with Information Technology, Enterprise
Resources Planning Systems, Information Systems Security, Information Privacy, and
Global Information Technology Issues

» Software Supported Demonstrations including advanced Spreadsheet topics, Software
Component Based Systems (CBSE)

* Multimedia

* Object Oriented Programming with COMS & DECOMS

»  Group Decision Support Systems

» Basics of Website Design



