

UNIT-4

INTRODUCTION

It is a process of collecting and interpreting facts, identifying the problems, and decomposition of a system into its components. System analysis is conducted for the purpose of studying a system or its parts in order to identify its objectives. It is a problem solving technique that improves the system and ensures that all the components of the system work efficiently to accomplish their purpose.

DEFINING A SYSTEM
            A collection of components that work together to realize some objectives forms a system. Basically there are three major components in every system, namely input, processing and output.
                    Input
Output
In a system the different components are connected with each other and they are interdependent. For example, human body represents a complete natural system. We are also bound by many national systems such as political system, economic system, educational sys- tem and so forth. The objective of the system demands that some output is produced as a result of processing the suitable inputs. A well-designed system also includes an additional element referred to as ‘control’ that provides a feedback to achieve desired objectives of the system.

Systems Design

It is a process of planning a new business system or replacing an existing system by defining its components or modules to satisfy the specific requirements. Before planning, you need to understand the old system thoroughly and determine how computers can best be used in order to operate efficiently.

System Analysis and Design (SAD) mainly focuses on −

1. Systems

2. Processes

3. Technology

System:

The word System is derived from Greek word Systema, which means an organized relationship between any set of components to achieve some common cause or objective.

A system is an orderly grouping of interdependent components linked together according to a plan to achieve a specific goal.

Constraints of a System

A system must have three basic constraints −

· A system must have some structure and behavior which is designed to achieve a predefined objective.

· Interconnectivity and interdependence must exist among the system components.

· The objectives of the organization have a higher priority than the objectives of its subsystems.

For example, traffic management system, payroll system, automatic library system, human resources information system.

Properties of a System

A system has the following properties −

Organization

Organization implies structure and order. It is the arrangement of components that helps to achieve predetermined objectives.

Interaction

It is defined by the manner in which the components operate with each other.

For example, in an organization, purchasing department must interact with production department and payroll with personnel department.

Interdependence

Interdependence means how the components of a system depend on one another. For proper functioning, the components are coordinated and linked together according to a specified plan. The output of one subsystem is the required by other subsystem as input.

Integration

Integration is concerned with how a system components are connected together. It means that the parts of the system work together within the system even if each part performs a unique function.

Elements of a System

The following diagram shows the elements of a system –


System Elements

1. Outputs and Inputs

The main aim of a system is to produce an output which is useful for its user. Inputs are the information that enters into the system for processing. Output is the outcome of processing.

2. Processor(s)

The processor is the element of a system that involves the actual transformation of input into output. It is the operational component of a system. Processors may modify the input either totally or partially, depending on the output specification. As the output specifications change, so does the processing. In some cases, input is also modified to enable the processor for handling the transformation.

3. Control

The control element guides the system. It is the decision making subsystem that controls the pattern of activities governing input, processing, and output. The behaviour of a computer System is controlled by the Operating System and software. In order to keep system in balance, what and how much input is needed is determined by Output Specifications.

4. Feedback

Feedback provides the control in a dynamic system. Positive feedback is routine in nature that encourages the performance of the system. Negative feedback is informational in nature that provides the controller with information for action.

5. Environment

The environment is the super system within which an organization operates.

It is the source of external elements that strike on the system. It determines how a system must function. For example, vendors and competitors of organizations environment may provide constraints that affect the actual performance of the business.

6. Boundaries and Interface

A system should be defined by its boundaries. Boundaries are the limits that identify its components, processes, and interrelationship when it interfaces with another system. Each system has boundaries that determine its sphere of influence and control. The knowledge of the boundaries of a given system is crucial in determining the nature of its interface with other systems for successful design.
SYSTEM DEVELOPMENT LIFE CYCLE

System life cycle is an organizational process of developing and maintaining systems. It helps in establishing a system project plan, be- cause it gives overall list of processes and sub-processes required for developing a system.

System development life cycle means combination of various activities. In other words we can say that various activities put together are referred as system development life cycle. In the System Analysis and Design terminology, the system development life cycle also means software development life cycle.
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Feasibility Study or Planning

· Define the problem and scope of existing system.

· Overview the new system and determine its objectives.

· Confirm project feasibility and produce the project Schedule.

· During this phase, threats, constraints, integration and security of system are also considered.

· A feasibility report for the entire project is created at the end of this phase.

Analysis and Specification

· Gather, analyze, and validate the information.

· Define the requirements and prototypes for new system.

· Evaluate the alternatives and prioritize the requirements.

· Examine the information needs of end-user and enhances the system goal.

· A Software Requirement Specification (SRS) document, which specifies the software, hardware, functional, and network requirements of the system is prepared at the end of this phase.

System Design

· Includes the design of application, network, databases, user interfaces, and system interfaces.

· Transform the SRS document into logical structure, which contains detailed and complete set of specifications that can be implemented in a programming language.

· Create a contingency, training, maintenance, and operation plan.

· Review the proposed design. Ensure that the final design must meet the requirements stated in SRS document.

· Finally, prepare a design document which will be used during next phases.

Implementation

· Implement the design into source code through coding.

· Combine all the modules together into training environment that detects errors and defects.

· A test report which contains errors is prepared through test plan that includes test related tasks such as test case generation, testing criteria, and resource allocation for testing.

· Integrate the information system into its environment and install the new system.

Maintenance/Support

· Include all the activities such as phone support or physical on-site support for users that is required once the system is installing.

· Implement the changes that software might undergo over a period of time, or implement any new requirements after the software is deployed at the customer location.

· It also includes handling the residual errors and resolve any issues that may exist in the system even after the testing phase.

· Maintenance and support may be needed for a longer time for large systems and for a short time for smaller systems.

Role of Systems analyst

A systems analyst is an information technology (IT) professional who specializes in analysing, designing and implementing information systems. Systems analysts assess the suitability of information systems in terms of their intended outcomes and liaise with end users, software vendors and programmers in order to achieve these outcomes.

           A systems analyst is a person who uses analysis and design techniques to solve business problems using information technology. Systems analysts may serve as change agents who identify the organizational improvements needed, design systems to implement those changes, and train and motivate others to use the systems.

          Although they may be familiar with a variety of programming languages, operating systems, and computer hardware platforms, they do not normally involve themselves in the actual hardware or software development. They may be responsible for developing cost analysis, design considerations, staff impact amelioration, and implementation timelines.

A systems analyst is typically confined to an assigned or given system and will often work in conjunction with a business analyst. These roles, although having some overlap, are not the same. A business analyst will evaluate the business need and identify the appropriate solution and, to some degree, design a solution without diving too deep into its technical components, relying instead on a systems analyst to do so. 

A systems analyst will often evaluate and modify code as well as review scripting. Some dedicated professionals possess practical knowledge in both areas (business and systems analysis) and manage to successfully combine both of these occupations, effectively blurring the line between business analyst and systems analyst.

Roles

1. Identify, understand and plan for organizational and human impacts of planned systems, and ensure that new technical requirements are properly integrated with existing processes and skill sets.

2. Plan a system flow from the ground up.

3. Interact with internal users and customers to learn and document requirements that are then used to produce business required documents.

4. Write technical requirements from a critical phase.

5. Interact with software architect to understand software limitations.

6. Help programmers during system development, e.g. provide use cases, flowcharts, UML and BPMN diagrams.

7. Document requirements or contribute to user manuals.

8. Whenever a development process is conducted, the system analyst is responsible for designing components and providing that information to the developer
Introduction to Functional Information Systems

A Functional Information System (FIS) is a specialized part of the Management Information System (MIS) that supports the activities of individual functional areas in an organization. Each department such as marketing, production, personnel (human resources), materials, and finance has its own unique information needs. A functional system is designed to provide accurate, timely, and relevant information to managers of that department so they can perform planning, organizing, and controlling effectively.

Functional information systems are department-specific, but they are also interconnected because decisions in one area affect others. For example, production decisions depend on materials availability, which in turn is linked to purchases and finance. Similarly, marketing forecasts affect production schedules. Therefore, while each FIS works independently, together they form the backbone of the overall MIS.

The main purpose of Functional Information Systems is to:

· Improve efficiency in day-to-day operations of the department.

· Provide support for managerial decision-making.

· Enhance coordination between different functional areas.

· Contribute to achieving the overall organizational objectives.

1. Personnel Information System (PIS)

The Personnel Information System deals with managing human resources, which are the most valuable assets of an organization. It provides information for recruitment, training, performance appraisal, compensation, and employee welfare. By maintaining accurate employee data and providing timely reports, PIS helps management in manpower planning and improving employee productivity.

Objectives

· To provide suitable manpower in the required number with necessary skills and qualifications.

· To control personnel costs by increasing employee productivity.

· To maintain comprehensive employee records for quick access and effective HR decisions.

· To support employee growth through training and career development.

· To strengthen industrial relations by handling grievances and negotiations systematically.

Functions

· Recruitment and selection by maintaining applicant and vacancy records.

· Employee data management including personal details, service history, and salary information.

· Attendance, leave, and absenteeism tracking.

· Performance appraisal and promotion management.

· Compensation management including wages, allowances, and retirement benefits.

· Training and skill development records.

· Grievance redressal and industrial relations management.

Nature

· A service-oriented system that supports all HR activities.

· Continuous and dynamic as employee data changes frequently.

· Integrates both administrative (payroll, attendance) and developmental (training, performance appraisal) functions.

Types

1. Operational PIS – Handles day-to-day HR activities like payroll and attendance.

2. Managerial PIS – Provides information for managerial decisions such as promotions and transfers.

3. Strategic PIS – Helps in long-term manpower planning and HR policy formulation.

Advantages

· Provides accurate employee data for quick decisions.

· Reduces duplication and paperwork in HR activities.

· Helps in fair appraisal and promotion decisions.

· Improves employee satisfaction by addressing grievances promptly.

· Supports compliance with labor laws and wage agreements.

Disadvantages

· High cost of implementation and maintenance.

· Data security and privacy issues may arise.

· Requires continuous updating of records.

· Resistance from employees who may feel over-monitored.

2. Production Information System (PRIS)

The Production Information System supports the manufacturing process of the organization. It provides information for planning, scheduling, quality control, and maintenance of production activities. Since production is directly linked to fulfilling customer orders, it ensures efficient utilization of resources like machines, materials, and labor to produce goods of required quality, within cost limits, and on time.

Objectives

· To ensure efficient production of goods in terms of cost, quality, and time.

· To support planning, scheduling, and control of production activities.

· To optimize utilization of machines, labor, and materials.

· To reduce wastage and improve quality control.

· To meet customer orders and delivery commitments on time.

Functions

· Preparation of production schedules and process plans.

· Tracking job cards, material requisitions, and finished goods.

· Monitoring machine utilization and maintenance schedules.

· Recording breakdowns and initiating repair or preventive maintenance.

· Quality assurance through inspection reports and rejection analysis.

· Aligning production with customer orders and inventory levels.

Nature

· Transaction-oriented due to large volume of production data.

· Highly integrated with other systems such as materials and marketing.

· Continuous, as production processes are ongoing.

Types

1. Job Shop PRIS – Designed for customized and small-batch production.

2. Continuous PRIS – Supports mass and continuous production systems.

3. Project-based PRIS – Used in industries like construction and shipbuilding.

Advantages

· Improves efficiency and productivity of production operations.

· Reduces machine downtime through preventive maintenance.

· Ensures better quality and reduces rejections.

· Provides timely information for meeting customer commitments.

Disadvantages

· Complex to design as it must cover diverse production processes.

· High cost of data collection and processing.

· Requires trained staff for operation.

· Errors in data entry can disrupt production schedules.

3. Material Information System (MIS – Materials)

The Material Information System focuses on the procurement, storage, and movement of raw materials and supplies. It ensures that the right materials are available in the right quantity, at the right place, and at the right cost. By supporting inventory control, vendor management, and stores management, this system helps avoid both shortages and excess stock, thereby reducing material costs.

Objectives

· To ensure timely availability of raw materials, spares, and supplies.

· To minimize inventory carrying costs through proper control.

· To maintain updated supplier and purchase records.

· To support production continuity without delays due to material shortages.

Functions

· Purchase management by recording supplier details, orders, and deliveries.

· Inventory management through stock level monitoring.

· Vendor evaluation based on price, quality, and delivery performance.

· Stores management to track movement of raw materials and finished goods.

· Material requirement planning (MRP) linked with production schedules.

Nature

· Highly operational as it deals with procurement and stock movement.

· Data-intensive due to the large number of items and transactions.

· Integrated with both production and financial systems.

Types

1. Purchase MIS – Focuses on procurement and supplier management.

2. Inventory MIS – Monitors stock levels and prevents shortages or overstocking.

3. Stores MIS – Tracks inward and outward movement of materials.

Advantages

· Prevents production delays due to non-availability of materials.

· Helps in cost reduction through better inventory control.

· Improves supplier relationships by tracking performance.

· Provides data for budgeting and cost analysis.

Disadvantages

· High initial investment in system design and software.

· Errors in stock data can lead to shortages or excess inventory.

· Requires integration with production and finance departments.

· Resistance from traditional storekeepers to computerized systems.

4. Marketing Information System (MkIS)
The Marketing Information System provides information to support marketing decisions such as product planning, pricing, promotion, and distribution. It collects data from internal records, marketing intelligence, and marketing research. By analyzing sales reports, customer behavior, and market trends, MkIS enables managers to respond quickly to changes in demand and competition, thereby ensuring customer satisfaction and market growth.

Objectives

· To provide timely and accurate marketing data for decision-making.

· To support planning, implementation, and control of marketing strategies.

· To monitor customer behavior, competitor actions, and market trends.

· To improve responsiveness to changes in the external environment.

Functions

· Collecting internal company records on sales, orders, and inventory.

· Gathering marketing intelligence about competitors and market trends.

· Conducting marketing research through surveys, interviews, and experiments.

· Using analytical models for forecasting demand and setting prices.

· Providing sales reports by region, product, or customer segment.

Nature

· Decision-oriented as it helps managers in planning and control.

· Dynamic and continuous, adapting to changing market environments.

· Integrates qualitative (research) and quantitative (sales, inventory) data.

Types

1. Internal Record System – Collects sales and order information from within the company.

2. Marketing Intelligence System – Collects external market information.

3. Marketing Research System – Conducts studies to understand consumer behavior.

4. Analytical Marketing System – Applies statistical and mathematical models.

Advantages

· Improves marketing decision-making.

· Provides early warning about competitor moves and market changes.

· Enhances customer satisfaction by understanding their needs.

· Helps achieve sales and growth targets effectively.

Disadvantages

· Can be expensive to implement and maintain.

· May generate excessive data, leading to information overload.

· Requires skilled analysts to interpret data.

· Risk of incorrect decisions if data collected is inaccurate or outdated.

Part A – 4 Marks Questions

1. Define System Analysis and explain its importance.

2. What are the main phases of the System Development Life Cycle (SDLC)?

3. Who is a System Analyst? Mention any two key roles performed by them.

4. What is a Functional Information System? Give two examples.

5. State two objectives of Personnel Information System.

6. What is the purpose of a Production Information System?

7. Define Material Information System and its significance.

8. What is meant by Marketing Information System?

9. Mention two advantages of a Personnel Information System.

10. What are the disadvantages of Marketing Information Systems?

Part B – 8 Marks Questions

1. Explain the steps involved in the System Development Life Cycle (SDLC) with a neat diagram.

2. Describe the role of a System Analyst as a problem solver and communicator.

3. Explain the objectives and functions of Personnel Information Systems.

4. Discuss the nature and applications of Production Information Systems.

5. Describe Material Information Systems. How do they support inventory control?

6. Explain the objectives and types of Marketing Information Systems.

7. Compare Personnel Information System and Marketing Information System.

8. Discuss the advantages and disadvantages of Production Information Systems.

9. What is the role of Functional Information Systems in organizational efficiency?

10. Explain the interrelationship between Marketing, Production, and Material Information Systems.

Part C – 25 Multiple Choice Questions (MCQs with Answers)

1. System Analysis is mainly concerned with:
A) Developing software only
B) Studying existing systems to improve them
C) Hardware installation
D) Preparing financial reports
Answer: B) Studying existing systems to improve them

2. The first phase of SDLC is:
A) Design
B) Testing
C) Feasibility Study
D) Implementation
Answer: C) Feasibility Study

3. Which phase of SDLC involves translating requirements into a logical system design?
A) Analysis
B) Design
C) Implementation
D) Maintenance
Answer: B) Design

4. A System Analyst is often called a:
A) Project Manager
B) Information Broker
C) Programmer
D) Tester
Answer: B) Information Broker

5. Which of the following is NOT a role of a System Analyst?
A) Problem solver
B) Communicator
C) Database administrator
D) Change agent
Answer: C) Database administrator

6. Functional Information Systems are developed for:
A) Individual departments
B) Government only
C) End users only
D) External customers only
Answer: A) Individual departments

7. Personnel Information System deals with:
A) Employee-related data
B) Inventory levels
C) Marketing campaigns
D) Production schedules
Answer: A) Employee-related data

8. Which of the following is an input document for Personnel Information System?
A) Material requisition form
B) Attendance record
C) Production job card
D) Sales invoice
Answer: B) Attendance record

9. Production Information System mainly supports:
A) Payroll preparation
B) Manufacturing activities
C) Supplier evaluation
D) Consumer surveys
Answer: B) Manufacturing activities

10. Which one of these is NOT a function of Production Information System?
A) Quality control
B) Job scheduling
C) Sales forecasting
D) Maintenance records
Answer: C) Sales forecasting

11. Material Information System helps in:
A) Customer relationship management
B) Vendor evaluation and inventory control
C) Employee appraisal
D) Loan processing
Answer: B) Vendor evaluation and inventory control

12. The main objective of Material Information System is:
A) Reduce manpower
B) Ensure timely availability of raw materials
C) Increase employee motivation
D) Enhance customer loyalty
Answer: B) Ensure timely availability of raw materials

13. Which system ensures proper procurement, storage, and issue of materials?
A) Personnel Information System
B) Material Information System
C) Production Information System
D) Marketing Information System
Answer: B) Material Information System

14. Marketing Information System is useful for:
A) Controlling employee absenteeism
B) Monitoring market trends and customer needs
C) Maintaining machine records
D) Inventory valuation
Answer: B) Monitoring market trends and customer needs

15. Which of the following is NOT a component of Marketing Information System?
A) Marketing Intelligence System
B) Internal Records System
C) Pension Records System
D) Marketing Research System
Answer: C) Pension Records System

16. The main disadvantage of Marketing Information System is:
A) It improves decision making
B) It can be costly and complex
C) It provides timely data
D) It monitors competitors
Answer: B) It can be costly and complex

17. SDLC phase where the actual coding is done is:
A) Implementation
B) Design
C) Testing
D) Analysis
Answer: A) Implementation

18. The role of a System Analyst as a change agent means:
A) Maintaining records
B) Bringing improvements in processes
C) Preparing invoices
D) Managing suppliers
Answer: B) Bringing improvements in processes

19. A key advantage of Personnel Information System is:
A) Eliminates raw material wastage
B) Provides accurate manpower data
C) Forecasts customer demand
D) Improves supplier contracts
Answer: B) Provides accurate manpower data

20. Which of the following systems directly supports customer satisfaction?
A) Production Information System
B) Marketing Information System
C) Personnel Information System
D) Material Information System
Answer: B) Marketing Information System

21. Which system handles pension and retirement records?
A) Production Information System
B) Personnel Information System
C) Marketing Information System
D) Material Information System
Answer: B) Personnel Information System

22. The long-term manpower planning is supported by:
A) Strategic Personnel Information System
B) Inventory MIS
C) Financial Accounting System
D) Quality Control System
Answer: A) Strategic Personnel Information System

23. A limitation of Production Information System is:
A) Improves machine uptime
B) Complex to design and maintain
C) Provides better quality control
D) Helps in meeting customer orders
Answer: B) Complex to design and maintain

24. Material Information System helps reduce:
A) Inventory carrying costs
B) Employee grievances
C) Pension contributions
D) Sales commission
Answer: A) Inventory carrying costs

25. A Marketing Research System is designed to:
A) Conduct surveys and experiments
B) Control employee absenteeism
C) Process supplier payments
D) Maintain production schedules
Answer: A) Conduct surveys and experiments
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