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Chapter 1: Introduction to System
LONG Question from the Chapter “Introduction to System”:

EXERCISE LONG Questions with Answers

1. Define and describe the concept of a system. Explain the fundamental
components, objectives, environment, and methods of communication within a
system.

Ans. Definition:
A system is a group of interrelated parts that work together to achieve a common objective.
Every system has a purpose and its parts interact in an organized way.

Fundamental components:

e Input: Data, materials, or signals that enter the system.

e Process: Actions or operations that transform inputs into outputs.

e Output: The result or product produced by the system.

o Storage: Places where data or materials are kept for immediate or future use.

e Control (and feedback): Mechanisms that monitor performance and direct changes so
the system meets its goals.

Objectives:

The objective is the reason the system exists — what it must achieve. Objectives must be clear
because they guide system design and behavior (for example, a school’s objective is to educate
students).

Environment and boundary:

e The environment is everything outside the system that affects it (customers, weather,
other systems).

e The boundary separates the system from its environment and shows what is inside and
outside the system.

Methods of communication:

Systems communicate by signals, data, messages, or material flow between components and
with the environment. Communication can be physical (pipes, wires) or logical (software
messages, network protocols). Feedback is a special communication where output is measured
and returned to control for adjustment (example: thermostat).
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Example:
A water supply system: input = raw water, process = treatment, storage = reservoir, output =
clean water, control = valves and sensors, environment = city.

2. Differentiate between natural and artificial systems. Discuss their characteristics,
functions, and purposes with relevant examples.

Ans. Natural systems:

o Definition: Systems formed by nature without human design.

o Characteristics: Evolve over time, often complex, may show emergent behavior, not
designed for a specific human objective.

e Functions & purpose: Maintain natural processes (e.g., climate balance, life cycles).

o Examples: Solar system, ecosystem, human body.

Avrtificial systems (man-made):

« Definition: Systems created by humans to accomplish specific objectives.

o Characteristics: Designed, can be modified, usually have clear goals and predictable
behavior.

e Functions & purpose: Serve human needs like computation, transport, communication.

« Examples: Banking system, computer network, traffic control system.

Key differences (summary):

« Creation: natural = evolved; artificial = designed.

o Predictability: artificial systems are generally more predictable; natural systems may
show unexpected emergent results.

o Modifiability: artificial systems can be redesigned; natural systems cannot be redesigned
(only studied or managed).

Example to show difference:

A forest ecosystem (natural) self-regulates and hosts many species. A city’s water treatment
plant (artificial) is designed to deliver clean water to citizens.
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3. Examine the relationship between systems and different branches of science,
including natural science, design science, and computer science. How do these
branches utilize system theory to understand and improve their respective fields?
Provide specific examples.

Ans. Natural Science (biology, ecology, physics):

« Natural scientists use system ideas to model complex natural processes and understand
interactions (e.g., food chains, climate systems).

o Example: Ecologists model an ecosystem as a system of producers, consumers and
decomposers, studying energy flow and population balance.

Design Science (engineering, architecture):

« Design science treats problems as systems to be planned, built, and tested. Engineers
use system theory to design reliable, safe structures and machines.

« Example: In civil engineering, a bridge is modeled as a system of supports, loads, and
materials; feedback from sensors helps maintain safety.

Computer Science:

o Computer scientists use systems thinking to design software, hardware, networks and
to break complex problems into modules. They use abstraction, models, and simulation.

o Example: A distributed application is treated as a system of interacting services;
protocols define communication, and failure modes are analyzed using system models.

How system theory helps each branch:

o Abstraction: Ignore irrelevant details and focus on essential parts.

e Modeling & simulation: Predict behavior before building or intervening.

o Feedback & control: Design mechanisms to reach stable states.

« Interdisciplinary insights: Tools from one field (control theory in engineering) help
another (biological homeostasis).

Conclusion:

System theory forms a common language across sciences — it provides tools (models, diagrams,
feedback ideas) that help understand, design, and improve systems in every branch.

4. Explore the different types of computing systems such as computers, software
systems, computer networks, and the internet.

Ans. Computers (hardware):
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e Personal computers (PCs)/laptops: For individual use (word processing, studies).

o Servers/mainframes: Powerful machines providing resources to many users (banks,
universities).

o Embedded systems: Small computers inside devices (washing machines, microwaves).

e Supercomputers: Very fast machines for scientific calculations (weather, simulations).

Software systems:

o System software: Programs that manage hardware and provide services (Operating
System, device drivers).

o Application software: Programs for end users (word processors, browsers, games).

o Software systems may be single programs or collections (e.g., an office suite, enterprise
resource planning).

Computer networks:

LAN (Local Area Network): Connects computers in one building or campus.
WAN (Wide Area Network): Connects computers across cities or countries.
Network components: routers, switches, cables, wireless access points.
Purpose: Share data, resources (printers), and enable communication.

Internet:

e The Internet is a global network of networks connecting millions of devices. It uses
standard protocols (like TCP/IP) to enable web browsing, email, streaming and many
services. The internet provides global communication, information sharing, and
distributed services (cloud computing).

Summary:
Computing systems are layers: hardware (computers), system & application software, and

networks/internet that connect many systems together. Each layer depends on and interacts with
the others to provide useful services to users.

5. Describe the main characteristics of a computer as a system, including its
objectives, components, and interactions among these components.

Ans. Objectives of a computer system:

e Accept input, process data, store information, and provide useful output quickly and
accurately. Computers aim to automate tasks and manage information.

Main components:

e Input devices: keyboard, mouse, scanner.
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e Central Processing Unit (CPU): control unit and ALU (Arithmetic Logic Unit) —
performs calculations and controls operations.

« Memory: RAM (temporary) and secondary storage such as hard disk (permanent).

o Output devices: monitor, printer, speakers.

e System bus: A set of wires/signals that transfer data and control signals between CPU,
memory, and 1/O devices.

e Operating System (OS): control software that manages hardware and provides services.

Interactions among components:

e User gives input — input device sends data to memory or CPU.

e CPU fetches instructions from memory using the system bus, decodes and executes
them (ALU does arithmetic/logic).

o Data moves between memory and storage when needed.

e OS schedules tasks, handles input/output, and manages files.

o Example: When you open a document, OS locates the file in storage, loads it into RAM,
CPU executes program instructions, and the monitor displays the file.

Characteristic summary:
Computers are fast, accurate, programmable, and reliable systems composed of hardware and
software that work together through well-defined interfaces and protocols.

6. Explain the Von Neumann architecture of a computer. Include a discussion on the
main components, their functions, and the step-by-step process of how the
architecture operates.

Ans. Definition:

The Von Neumann architecture is a model of computer design where both program
instructions and data are stored in the same memory. This design is used in most modern
computers.

Main components and functions:

e Memory (single store): Stores both instructions (program) and data.
e Central Processing Unit (CPU): Contains:
o Control Unit (CU): Fetches instructions from memory, decodes them and
controls execution.
o Arithmetic Logic Unit (ALU): Performs arithmetic and logical operations.
e Input/Output devices: Allow data to enter and leave the computer.
e System Bus: Pathway that carries data and control signals between CPU, memory, and
1/0.

Step-by-step instruction cycle (how it operates):
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1. Fetch: CU reads the next instruction from memory into the CPU. The memory address of
the instruction is in the program counter (PC).

2. Decode: CU interprets the instruction to find what action is needed and which operands
are required.

3. Execute: ALU performs the operation (e.g., add two numbers) or CU performs a control
action (jump, read from 1/0).

4. Store / Write-back: Result of the operation is stored back into memory or register;
program counter is updated to next instruction.
(Then the cycle repeats.)

Example: To add two numbers stored in memory: fetch instruction (ADD), fetch operands from
memory, ALU adds them, store result back to memory.

Advantage: Simple design, easy to program and implement because both instructions and data
share memory.

Limitation (Von Neumann bottleneck): Sharing one bus and memory for instructions and data
can cause a traffic jam, limiting speed when CPU must wait for data/instructions to move.

7. Provide a detailed explanation of how a computer interacts with its environment.
Include examples of user input, network communication, and power supply.

Ans. Interaction with users (input/output):

o User input: Keyboard, mouse, touch screen, microphone send signals to the computer.
Drivers and the OS receive these signals and translate them into actions.
e User output: Monitor, printer, speakers display or produce results for the user.

Interaction with networks (external systems):

e The computer connects to other systems using network interfaces (Ethernet, Wi-Fi).
Communication uses standard protocols (e.g., TCP/IP) that define how data is packaged,
sent, and received.

o Example: When you open a webpage, the computer sends a request over the network to a
server; the server replies and your browser displays the content.

Interaction with power environment:
e Computers need electrical power (usually AC from mains). A power supply unit (PSU)
converts AC to the DC voltages required by electronic components.
e For reliability, many systems use UPS (Uninterruptible Power Supply) to guard against
power outages so data is not lost.

Interaction with physical environment and peripherals:
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« Computers interact with sensors (temperature sensors, cameras) and actuators (motors,
relays) through 1/O interfaces. For example, an embedded controller in a washing
machine reads water level sensors and controls the motor.

Role of OS and drivers:

e The Operating System and device drivers act as mediators between the computer’s
internal components and the external environment. Drivers translate hardware signals
into software events; the OS handles resource sharing and security.

Summary:

A computer is not isolated; it continuously exchanges data, signals, and energy with its
environment — with users, networks, power sources and physical devices — through well-
defined interfaces and protocols.

8. Describe the process of retrieving and displaying a file using a computer, based on
the interactions among different components. Provide a step-by-step explanation of
how input is processed, data is transferred, and results are displayed on the screen.

Ans. Step-by-step process (simple and clear):

1. User action (input):

o The user double-clicks a file icon or issues an “Open” command using

mouse/keyboard. This produces an input event sent to the OS.
2. OS receives request:

o The Operating System captures the input and identifies the requested file name

and its location (path).
3. File system lookup:

o The OS consults the file system (directory table) on the storage device (hard disk

or SSD) to find file metadata (location of the file’s blocks/sectors).
4. Request to storage controller:

o The OS asks the disk controller to read the file blocks from secondary storage.

The controller moves the read head (if HDD) or accesses memory cells (if SSD).
5. Data transfer to memory (RAM):

o The file data is transferred from storage into RAM (main memory). This transfer
may use DMA (Direct Memory Access) which moves data without heavy CPU
involvement.

6. Program (application) loads or receives data:

o The application associated with the file (e.g., a text editor) is either already in

memory or is loaded by the OS. The application reads the file data from RAM.
7. Processing and rendering:
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o The application interprets the file format and prepares display data (text layout,
images). If necessary, CPU and ALU perform decoding, formatting, or
decompression.

8. Write to video buffer / GPU:

o The final display data is written to a frame buffer or handed to the GPU (graphics

card). The GPU converts the data into signals suitable for the display.
9. Monitor displays content (output):

o The monitor reads the signals (pixel data) from the video output and lights the

correct pixels, showing the file’s contents to the user.
10. User sees the result and may give further input:

« If the user edits the file, changed data goes back through the process: the application
updates memory, and eventually the OS may save changes back to secondary storage.

Notes on performance and control:

The system bus carries data between CPU, memory, and I/O.

Cache memory may be used to speed repeated access.

OS scheduling and buffering hide delays so the user sees smooth performance.
Security checks (permissions) are done by OS before allowing file read.

Example in one line: Double-click — OS finds file on disk — read into RAM — application
processes it — GPU/monitor display it.

Additional LONG Questions Only

Topic 1: Concept of System

1. Define a system in detail. Explain the importance of input, process, output, storage, and
control in a system with examples.

2. Discuss how communication and feedback occur within a system. Use an example of a
traffic control system to explain.

3. Explain the relationship between objectives and environment of a system. Why is
defining objectives necessary before building a system?

Topic 2: Types of Systems
4. Compare natural systems and artificial systems with at least three examples of each.

5. Explain how the human body can be considered a natural system. Describe its input,
process, output, and feedback mechanism.
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6. Discuss how artificial systems such as transportation systems or banking systems are
designed to achieve specific goals.

Topic 3: Systems in Science

7. How does the study of systems help in natural sciences like biology and physics? Give

examples.
8. Describe how system theory is applied in design sciences such as engineering and

architecture.
9. Discuss the role of system theory in computer science. How does it help in building

hardware and software systems?

Topic 4: Computing Systems

10. Explain in detail the types of computing systems: personal computers, embedded

systems, servers, and supercomputers.
11. What are software systems? Differentiate between system software and application

software with examples.
12. Discuss the role and importance of computer networks in today’s world. How do
networks connect with the Internet to provide services?

Topic 5: Computer as a System

13. Explain the main components of a computer system (input, CPU, memory, storage,
output) and their interactions with examples.

14. Describe the role of the Operating System in a computer as a system. How does it act as a
bridge between hardware and software?

15. With the help of a diagram, explain how input is processed and output is produced in a

computer system.

Topic 6: Von Neumann Architecture

16. Discuss the key features of Von Neumann architecture in detail.
17. Explain the four main steps of the instruction cycle (fetch, decode, execute, store) with an

example.
18. What is the Von Neumann bottleneck? Why is it a problem, and how does it affect

system performance?
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Topic 7: Interaction with Environment

19. Describe how a computer system interacts with its environment through input devices,
output devices, and networks.

20. Explain with examples how a computer uses power supply and network communication
to function smoothly.

21. Discuss the importance of drivers and operating systems in enabling computers to
communicate with external devices.

Topic 8: Practical Process

22. Write in detail the step-by-step process of opening a software application on a computer.
How do different components work together?

23. Explain how data is saved to and retrieved from secondary storage in a computer system.

24. Describe the process of printing a document from a computer, from user input to final
paper output.

www.thesmartstudy.info



