UNIT - 1 COMPUTER APPLICATIONS [

POINTS TO BE COVERED IN THIS TOPIC =

e » NUMBER SYSTEMS (1]
» BINARY NUMBER SYSTEM

» DECIMAL NUMBER SYSTEM
» OCTAL NUMBER SYSTEM

» HEXADECIMAL NUMBER SYSTEM

» NUMBER SYSTEM CONVERSIONS

» BINARY ARITHMETIC OPERATIONS

» CONCEPT OF INFORMATION SYSTEM
» SOFTWARE DEVELOPMENT

¢4 NUMBER SYSTEMS

INTRODUCTION |

Number systems are mathematical notations for representing numbers
using digits or symbols in a consistent manner. In computer
applications, different number systems are used to represent and
manipulate data efficiently. The choice of number system depends on

the application requirements and the underlying hardware architecture.

€ BINARY NUMBER SYSTEM



DEFINITION

The binary number system is a base-2 numeral system that uses only
two digits: 0 and 1. It is the fundamental number system used by digital

computers and electronic systems.

CHARACTERISTICS

e Base/Radix: 2

Digits Used: 0, 1

Position Values: Powers of 2 (2°, 2, 22, 23, ..)

Most Significant Bit (MSB): Leftmost bit

Least Significant Bit (LSB): Rightmost bit

REPRESENTATION

Binary numbers are represented with subscript 2 or prefix 'B'. Each
position in-a binary number represents a power of 2, starting from 2° on

the rightmost position.

APPLICATIONS
e Digital computer operations
e Electronic circuit design
e Data storage and transmission
e Logic gate implementations

e Microprocessor programming




@ DECIMAL NUMBER SYSTEM

DEFINITION

The decimal number system is a base-10 numeral system that uses ten
digits from 0 to 9. It is the most commonly used number system in

everyday calculations and human interactions.

CHARACTERISTICS
e Base/Radix: 10
e Digits Used: 0, 1,2,3,4,5,6,7,8,9
e Position Values: Powers of 10 (10°, 107, 102, 103, ..)
¢ Natural counting system for humans

e Standard mathematical operations

REPRESENTATION

Decimal numbers are represented with subscript 10 or without any
prefix as it is the default system. Each position represents a power of 10,

starting from 10° on the rightmost position.

" OCTAL NUMBER SYSTEM

DEFINITION

The octal number system is a base-8 numeral system that uses eight
digits from 0 to 7. It provides a more compact representation than

binary while maintaining easy conversion relationships.



CHARACTERISTICS
e Base/Radix: 8
e Digits Used: 0, 1,2,3,4,5,6,7
e Position Values: Powers of 8 (8° 8', 8% 83, ..)
e Compact representation of binary data

e Easy conversion to/from binary

REPRESENTATION

Octal numbers are represented with subscript 8 or prefix ‘O". Each octal
digit can be directly converted to 3 binary digits, making it useful for

computer programming and digital system design.

APPLICATIONS
e Unix/Linux file permissions
e Computer programming
e Digital system design

e Memory addressing in older systems

@ HEXADECIMAL NUMBER SYSTEM

DEFINITION

The hexadecimal number system is a base-16 numeral system that uses
sixteen symbols: digits 0-9 and letters A-F (representing values 10-15).

CHARACTERISTICS



e Base/Radix: 16

e Digits Used:0,1,2,3,4,56,7,89 A B, C,D,EF
e Position Values: Powers of 16 (16°, 16", 162, 163, ..)
e Very compact representation

e Direct relationship with binary (1 hex digit = 4 binary digits)

SYMBOL REPRESENTATION

Decimal Hexadecimal Binary
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111
APPLICATIONS

e Memory addresses in computers
e Color codes in web design

e Machine language programming
e Assembly language programming

e Debugging and system programming




! NUMBER SYSTEM CONVERSIONS

DECIMAL TO BINARY CONVERSION

Method: Successive Division by 2

e Divide the decimal number by 2 repeatedly
e Record the remainder at each step
e Continue until the quotient becomes 0

e The binary equivalent is the remainders read in reverse order

BINARY TO DECIMAL CONVERSION

Method: Position Value Method
e Multiply each binary digit by its corresponding power of 2

e Sum all the products to get the decimal equivalent

e Position values start from 2° for the rightmost bit

DECIMAL TO OCTAL CONVERSION
Method: Successive Division by 8
e Divide the decimal number by 8 repeatedly
e Record the remainder at each step

e Continue until the quotient becomes 0

e The octal equivalent is the remainders read in reverse order

OCTAL TO DECIMAL CONVERSION

Method: Position Value Method



e Multiply each octal digit by its corresponding power of 8

e Sum all the products to get the decimal equivalent

DECIMAL TO HEXADECIMAL CONVERSION

Method: Successive Division by 16

e Divide the decimal number by 16 repeatedly

e Record the remainder at each step (convert remainders 10-15 to A-
F)

e Continue until the quotient becomes 0

e The hexadecimal equivalent is the remainders read in reverse order

HEXADECIMAL TO DECIMAL CONVERSION
Method: Position Value Method
e Convert A-F to their decimal equivalents (10-15)

e Multiply each digit by its corresponding power of 16

e Sum all the products to get the decimal equivalent

BINARY TO OCTAL CONVERSION
Method: Grouping Method
e Group binary digits into sets of 3 from right to left

e Convert each group of 3 binary digits to its octal equivalent

e Combine the octal digits to form the complete number



OCTAL TO BINARY CONVERSION

Method: Individual Conversion

e Convert each octal digit to its 3-bit binary equivalent

e Combine all binary groups to form the complete binary number

< BINARY ARITHMETIC OPERATIONS

BINARY ADDITION

Binary addition follows simple rules:

e 0+0=0
e 0+1=1
e 1+0=1

e 1+ 1=10 (0 with carry 1)
Process:

e Add corresponding bits from right to left
e Handle carry propagation to the next higher bit

e Continue until all bits are processed
BINARY SUBTRACTION =

Binary subtraction can be performed using different methods:

DIRECT METHOD

¢« 0-0=0



e 1-0=1

e 1-1=0

e 0-1=1(with borrow from next higher bit)
ONE'S COMPLEMENT METHOD (]
Steps:

1. Find the 1's complement of the subtrahend (flip all bits)
2. Add the 1's complement to the minuend
3. If there is a carry, add it to the result (end-around carry)

4.1f no carry, take 1's complement of the result and add negative sign
One's Complement: Flip all bits (0—1, 1-0)
TWO'S COMPLEMENT METHOD £ [}
Steps:

1. Find the 2's complement of the subtrahend
2. Add the 2's complement to the minuend
3. Ignore any carry beyond the most significant bit

4. The result is in 2's complement form
Two's Complement: 1's complement + 1
BINARY MULTIPLICATION X
Binary multiplication follows these rules:

e 0x0=0



e 0x1=0

e 1x0=0
e 1x1=1
Process:

e Multiply the multiplicand by each bit of the multiplier
e Shift partial products appropriately

e Add all partial products to get the final result

BINARY DIVISION =

Binary division is performed using the long division method:

e Divide the dividend by the divisor

e Use subtraction (or 2's complement addition) in each step

e Bring down the next bit when the current dividend is smaller than
divisor

e Continue until all bits are processed

-] CONCEPT OF INFORMATION SYSTEM

DEFINITION

An Information System is a combination of hardware, software, data,
networks, and people that work together to collect, store, process, and
disseminate information within an organization. It serves as a bridge

between business objectives and technology solutions.



COMPONENTS OF INFORMATION SYSTEM

e Hardware: Physical components (computers, servers, networks)

Software: Programs and applications

Data: Raw facts and processed information

Procedures: Rules and guidelines for operation

People: Users, developers, and administrators

INFORMATION GATHERING [4f

Information gathering is the systematic process of collecting relevant
data and requirements from various sources to understand the problem

domain and user needs.
Methods of Information Gathering:

¢ Interviews: Direct communication with stakeholders

¢ Questionnaires: Structured data collection forms

e Observation: Studying existing processes and workflows

e Document Analysis: Reviewing existing documentation and reports

e Focus Groups: Collaborative discussion sessions
Importance:

e Ensures complete understanding of requirements
e |dentifies potential challenges early
e Establishes clear project scope

e Facilitates better system design decisions



REQUIREMENT AND FEASIBILITY ANALYSIS @
REQUIREMENT ANALYSIS

Requirement analysis is the process of determining and documenting

what the system should do and how it should perform.
Types of Requirements:

¢ Functional Requirements: What the system should do
¢ Non-functional Requirements: How the system should perform
e User Requirements: End-user expectations and needs

e System Requirements: Technical specifications and constraints

FEASIBILITY ANALYSIS

Feasibility analysis evaluates whether the proposed system is practical

and achievable within the given constraints.
Types of Feasibility:

¢ Technical Feasibility: Available technology and expertise
e Economic Feasibility: Cost-benefit analysis and budget constraints

e Operational Feasibility: Organizational acceptance and workflow

integration

e Schedule Feasibility: Time constraints and project timeline

DATA FLOW DIAGRAMS (DFD) -~

Data Flow Diagrams are graphical representations that show how data

flows through an information system. They illustrate the movement of



data between processes, data stores, and external entities.
Components of DFD:

e Processes: Activities that transform input data into output data
e Data Stores: Repositories where data is stored
e External Entities: Sources or destinations of data outside the system

e Data Flows: Movement of data between components
Levels of DFD:

e Context Diagram (Level 0): Highest level overview of the system
e Level 1 DFD: Major processes and their interactions

e Level 2 DFD: Detailed breakdown of Level 1 processes
Benefits:

o Clear visualization of system functionality
e |dentification of data requirements
e Communication tool between stakeholders

e Foundation for system design

i

PROCESS SPECIFICATIONS |

Process specifications provide detailed descriptions of what each
process in the DFD does. They define the logic, rules, and procedures for

transforming input data into output data.
Elements of Process Specifications:

e Process Name: Clear identifier for the process



¢ Input Data: Data elements required for processing
e Output Data: Data elements produced by the process
e Processing Logic: Step-by-step procedures and business rules

e Error Handling: Exception handling and validation rules

Methods for Writing Process Specifications:
e Structured English: Natural language with structured programming
constructs
e Decision Trees: Graphical representation of decision logic
e Decision Tables: Tabular representation of conditions and actions

e Mathematical Formulas: Algebraic expressions for calculations

INPUT/OUTPUT DESIGN

Input/Output design focuses on creating user interfaces and defining

how data enters and exits the system.

INPUT DESIGN

Input design involves creating forms, screens, and procedures for data

entry into the system.
Principles of Input Design:

e Simplicity: Easy to understand and use
e Consistency: Uniform layout and navigation
e Completeness: Capture all required information

e Accuracy: Minimize data entry errors



o Efficiency: Optimize data entry speed
Input Design Elements:

e Data Entry Forms: Screen layouts and field arrangements
e Validation Rules: Data quality checks and constraints
e Error Messages: Clear feedback for incorrect input

e Help Systems: User assistance and guidance

OUTPUT DESIGN

Output design involves creating reports, displays, and documents that

present information to users.
Types of Outputs:

e Reports: Detailed information presentations
e Displays: Screen-based information viewing
e Documents: Printed or electronic files

e Graphics: Charts, graphs, and visual representations
Output Design Considerations:

e Content: Relevant and accurate information
e Format: Appropriate layout and presentation
e Timing: When outputs are needed

e Medium: Paper, screen, or electronic format



PROCESS LIFE CYCLE [}

The Process Life Cycle, also known as Software Development Life Cycle

(SDLC), is a systematic approach to developing information systems.

PHASES OF PROCESS LIFE CYCLE

Phase

design

Activities Deliverables
) Project initiation, scope Project charter, feasibility
Planning
definition study
) Requirement gathering, Requirements document,
Analysis
system study DFD
) System architecture, interface | Design specifications,
Design

prototypes

Implementation

Coding, testing, integration

Working system, test results

Deployment

Installation, user training

Operational system, user

manuals

Maintenance

Support, updates,

enhancements

System updates,

maintenance logs

Benefits of Following Life Cycle:

e Systematic approach to development

Better project control and management
Improved quality and reliability
Reduced development risks

Clear milestone tracking




PLANNING AND MANAGING THE PROJECT [,f

Project planning and management involves organizing, scheduling, and
controlling project activities to achieve desired objectives within time,

budget, and quality constraints.

PROJECT PLANNING

Project planning involves defining project scope, objectives, and

creating detailed plans for execution.
Key Planning Activities:

e Scope Definition: What will and will not be included

Work Breakdown Structure: Hierarchical decomposition of tasks

Resource Planning: Human, hardware, and software resources

Schedule Development: Timeline and milestones

Risk Assessment: Potential problems and mitigation strategies

PROJECT MANAGEMENT

Project management involves coordinating and controlling project

activities to ensure successful completion.
Management Activities:

e Task Assignment: Allocating work to team members
e Progress Monitoring: Tracking completion status
e Quality Control: Ensuring deliverable standards

e Communication Management: Stakeholder coordination



e Change Management: Handling scope modifications
Project Management Tools:

e Gantt Charts: Visual project schedules
e PERT Charts: Project network diagrams
e Critical Path Method: Identifying critical activities

e Resource Allocation Charts: Resource utilization planning

Success Factors:

e Clear project objectives and scope

o Effective communication among stakeholders
e Proper resource allocation and management
e Regular monitoring and control

e Risk management and contingency planning



