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‘ 1 | Introduction to Systems

Q.1 What are the main topics discussed in the chapter on the theory of systems?
Ans. 1. Definition of a-System
The chapter begins by defining a system and discussing its basic components, objectives,
environment, and'methods of communication.
2, Types of Systems
(1) Natural Systems: Systems that exist in nature and function without human mtervent:on
(i) Artificial Systems: Man-made systems designed for specific purposes.
3. Re!atlonshlp Between Systems and Branches of Science
The chapter explores the connection between systems and various scientific disciplines:
(1) Natural Science: Study of natural systems.
(i1) Desng,n Science: Development and optimization of artificial systems
(i)  Computer Science: Application of system principles in computing.
4. Computers as Systems
(i) Goals of Computers: Their purpose and objectives.
(i1) Parts of Computers: The components and thur interactions with the envlronment
S Von Neumann Computer Architecture
(1) Components: Explanation of its main parts.
- (i) Functionality: How it operates.
(1i1) Unique Features: Distinctive characteristics.
(iv) Strengths and Weaknesses Advantages and limitations of this architecture.
6. Types of Computing Systems
(1) Computers: Their role and functionality.
(i1) Software: Its purpose in computing.
-(iii) Networks and the Internet: How they connect systems and facilitate communication,
7. ~ Conclusion
The chapter concludes by summarizing the classification and relevance of systems in
. both natural and man-made contexts, aiming to enhance understanding for future
learning and practical application.
'Q.2. What is Systems Theory, and how does it explam the concept and functioning of
_systems in different contexts?
Ans. 1. Definition of a System :
A system is an organized set of components coordmated to perform a specific function.
(i) All components are interconnected and collectively enhance the system's operation.
(iiy Example: A car, consisting of an engine, wheels brakes, and other parts, works as¢
system to enable movement. -
2. Explanation of Systems Theory
Systems Theory is a branch of science focused on: :
(i) Understanding complex structures in living organisms. ——
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i) Exploring relationships between humans, society. and science.

N

iii) Interpreting the world from diverse perspectives.
Characteristics of Systems
(i) Integration: Systems and sub-systems are interconnected.
i) Growth and Change: Systems evolve over time.
(i) Levels of Existence: Systems range from natural to human-designed.
Types of Systems
(i) Physical Systems: Example - A car.
(i) Processes: Example - A university admission.process.
(i) Abstract Systems: Example - A mathematlcal formula
Relevance Across Dlsctplmes
Systems Theory aids in understanding and nurturmg Systems in fields like:
@) Computing: Development of interconnected’ software and hardware.
(ii) Biology: Study of organisms as systems. "
(iii) Engineering: Designing complex: mechanical and electronic systems.

(iv) Soclal Science: Understanding societal structures and ptocesses

Importance of Systems Thinking - -
(i) Helps in designing and maintaining efficient systems

(i) - Prowdes a fra.mework for analyzing and improving processes across various disciplines.

- Fig 1.1 System of a Car ‘.

Q‘.3.. What are -the basic concepts of systems, and how ad‘o the-., objectiyes define. the

. purpose of a system?

‘Ans. - 1. Basic Concepts of Systems

A system is defined by: - :
(i) Objectives: The purpose or goal of the system. -
(iiy Components: The individual parts that make up the. system
(iii) Communication: "How c0mponents interact with each other.
(iv) Environment: The surroundings in Wthh the system operates.
Types of Systems ;

(i) Slmple Systems: Example - A thermostat
(i) Complex Systems: Examplé - The human body or a computer network.

Objectives of a System
(i) Every system has a clear purpose or goal it aims to achneve
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Q4.

(i) Understanding the objective helps in analyzing and improving the system's operation.

Examples of Objectives

() Transport System: To secure
locations. '

(i) Computer System: To process data and

Importance of Objectives : .
(i) Objectives guide the design and functionality of the §y§lcm.
(ii) They ensure the system_operatcs,efﬁciently to meet its intended purpose. . :
- What are the different types of system.objectives, and how do systems achieve theg,

objectives? - ;

ly and efficiently move people and goods between

provfde meaningful information to users.

Ans. 1. Types of System Objectives - .

2.

‘Systems can have varied objectives depending on their nature and pun:pqsc.
Information Processing = ' '

Systems designed to collzct, store, process, and distribute information.
Examples: NS e T .
(i) Computer Systems: Process user data to generate meaningful outputs.

(i) Human Brain: .Processes sensory information to. perceive and. interact with
.environment.” - - : ‘ o, :
Supporting Other Systems

Systems that provide a platform or. infrastructure for the operation of other systems,

Examples: S 2 : ol .
(i) Cell Phones: Serve as a platform for running various applications.

(ii) The Sun:  Supplies energy 10 ‘sustain- life - on  Eyy

N’
S "‘?;ft‘lﬁf’% v

| - Eaal
,(\'(‘ \ e L;..AJ»..J

Brain: Inférmatioh processing Cell_PI:gne} Sst{pportihg . Thermostat; Achieving
4 ¥ other:sysiems - specific goals

\

, : Types of System Objectives .
Achieving Specific Goals A o : X
Systems focused on accomplishing specific tasks or processes.
Examples: B, : : g P

() Thermostat System: Maintains a deSired temperature in an environment.

(i) Car Engine System: Converts fuel into mechanical energy efficiently.
Importance of System Objectives i, : -'

(i) Objectives define the purpose of a system. :

(i) They guide the design, functionality, and evaluation of system performance.

1. What are some remarkable features of the human brain as a systen{'f '
Ans. 1. Conimunication Network

;_%"
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The brain functions as a highly advanced communication system, with |
neurons sending signals to enable thinking, movement, and emotions.
Electrical Energy Efficiency

The brain generates around 20 watts of clectricity, enough to power a low-
wattage LED bulb, showcasing its energy efficiency.

Speed of Information Transfer

Information travels through the brain at approximately 268 miles per hour,
faster than a Formula 1 race car.

Neuronal Complexity

With around 86 billion neurons, the brain's complexity rivals a network
equivalent to the population of ten Earths interacting simultancously.
Processing Power

The human brain can perform about 10 quadrillion opcratlons per second,
making it one of the most powerful biological systems.

Q.5. What are the components of a system, and why are they important?

Ans. L.

Components are the fundamental building
blocks of a system. Each component has " —t

Definition of Components

a specific role that contributes to the L i Ry
system's overall functionality. IR T B
2.  Importance of Understanding Components ‘ l s LRVR l
(i) Identifies how the system operates as a whole. 2 ! Processor |
(i) Helps in dlagnosmg problems w1thm the system. { ]I -AJT.;: .
(iii) Aids in improving performance’ and refining = | i ' i
the design. . . § & A Em—"t'l :

3. Role of Components in System Objectives - | " { 3 o plonr—p
The smooth and coordinated functioning of 1 _
components ensures - the system achieves its L\; i .
goals effectively. | ' ) SETE] Mooty

4, Key Benefits of Component Analysis b

(i) Enhances system reliability. l : l |
(i) Optimizes system. performance b
(iii) Supports continuous lmprovement in design and operatlon

1.

Tidbits | /

How does the human body and its DNA functlon as sophlstlcated systems?

Ans. 1. Human Body as a System

The human body is a complex system made up of subsystems \\'orkmg together:

© (i) Cardiovascular System Circulates blood.

(ii) Respiratory System: Suppltes oxygen. | | \
(iii)Neurologicai System Processes information,
Each subsystem has a distinct role but collaborates to ehsure survival and well-

|
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2, DNA as a System

Q.6.

Ans.

DNA serves as the blueprint for life: .
(iy Functions: Contains instructions for growth, development, and reproduction.

(ii) Size: DNA in a single cell measures about two meters when stretched.
(iii) Total Length: Combined DNA in the body can stretch to the Sun and back over

600 times.
%, 3 Importance of Collaboration
Both the body and its DNA exemp

components work together to maintain li
efficiently. : :

lify systems where subsystems and
fe and pass on genetic information

What is the environment of a system, and how does it affect system performance

and design?
1. Definition of System Environment
The environment of a system includes all external factors that 1

factors:

interact with it. These

(i) Provide inputs to the system.
(ii) Receive outputs from the system.

(1)

Importance of Understanding the Environment
Influences system performance and behavior.

(ii) Helps in designing syste ms that can adapt to envu'onmental changes.

Properties of a System's Envxronment
Static vs. Dynamic
Static Environment:

(i) Remains unchanged unle: ss affected by the system s output.
(ii) No external changes occur while the system operates

Dynamic Environment:

(1) Changes mdependently of the system s output
(ii) Requires systems to adapt to changing conditions over time.

)

Deterministic vs. Non-determmlstlc

Deterministic Envnronment
The effects of the systemn’s output on the envnronment are fully known and predictable

/ .
v \ {

Non-determlms/tlc Envnronment :
Involves uncertainty, randomness or probablllstxc outcomes in how the system’s out-

influences the environment.

Relevance to System Design
Systems in dvnamlc or non- deterrmmstlc envnronments must be desngned for flexib: -

and adaptability.

-

(ii) Static and dizterministic environments allow for S1mpler and more predlctable sys

designs.
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Q.7

How do systems communicate internally among components and externally with
their environment?

Ans. 1. Internal Communication Among Components
(i) Communication among system components ensures smooth and organized operation,
(ii) Components coordinate to achieve the system's objectives.

Examples:

(i) Computing System: The CPU communicates with memory to fetch and store data.
(i) Biological System: The brain sends signals to muscles to initiate movement,

(i)

Interaction with the Environment

Systems interact with their environment through inputs (receiving data) and outputs
(producing results).

Examples:

Weather Monitoring Sy stem

Inputs: Data from environmental sensors.

(n) Outputs: Weather status and forecasts for users.

Computing System:
Interaction with peripherals like printers and scanners.

Biological System: .

~ Animals interact with plants and other animals, forming a food chain.

(1)

Importance of Commumcatlon and Interaction
Ensures all'system components and external connections function harmoniously.

~ (i) Enables systems to . respond to envxronmental changes and fulfill their objectives

effectively.

13. Type of Activity

Activity: Classroom Discussion, Brainstorming, and System Mapping

) B What is the purpose and process of the classroom activity on systems, and
what is its expected output?

Ans. 1. Objective of the Activity

(i) _To .introduce the concept of systems.
(ii) To understand how components within a system interact.

2. - Materials Required.
‘Poster boards, markers sticky. notes chart paper, and drawing tools.

' Group-based activity.
4. Tasks in the Activity

Discussion: ;
(1) Teacher introduces systems W1th examples (e.g., cars and schools)

(ii) Students share their own examples and ideas.

2 Brainstorming:
- Groups identify and list systems they mteract with dally

3.  System Mapping:
Groups create system maps on poster boards l'abelmg components and

interactions. :
4, Gallery Walk and Feedback:
(i) Each group presents thelr system map.

.—-A
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Ans.

(ii) Teacher provides feedback and answers questions.

5. Expected Output
(i) A system map poster from each group illustrating their chosen system.

(ii) Enhanced student skills in presentation and explanation. N

Activity: Design a Simple System ,

What is the purpose and process of the "Design a Simple System'' activity
and what is the expected output?
Ans. 1. Objective of the Activity =~ -

(1) To apply principles of system design. :

(ii) To understand the process of creating a functional system.
2. Materials Required

(i) Computers or tablets with dtagrammmg software (e.g., Lucidchart).

(ii) Paper, pencils, and markers. ¢ .
3. Type of Activity

Pair-based activity. .

4. Tasks in the Activity
1. - Introduction: '
Teacher.presents an example of a srmple system

2

2. System Design: *

- (i) Pairs define the objective of therr chosen system
(i1) List components describe mteractlons and outhne the system S environmen;
3. System Prototyping: : :
' Pairs use diagramming software to create a: system prototype or diagram,
4. Presentation and Feedback: -
" (i) Each pair presents their design to the class.
(ii) Teacher and peers provide feedback for reﬁnement
3 ‘Expected Output
(i) A system prototype or diagram created by each pair.

(i) Feedback to help refine and improve their design ideas.

What are natural systems, and what are their different types"
_I. Definition of Natural Systems - |
Natural systems exist in nature ‘and operate mdependently of human mvolvemem T
follow natural laws and processes and can range in S1ze from tmy particles 1

ecosystems k7 : : _ : _ i

Galaxy a Natural System ’ Screw gauge an Artificial System
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2. Types of Natural Systems
1,  Physical Systems
(i) Composed of physical components governed by the laws of physics.
Examples: Atoms, planets, stars, galaxies,
(ii) Interaction of particles like electrons, protons, and neutrons creates physical matter (e.g.,
hydrogen gas).
2. © Chemical Systems
(1) Involve substances and their mteractlons transformations, and reactions.
(ii) Governed by the laws of chemistry.
Examples: Water (H,0) formed by the bonding of hydrogen and oxygen atoms.
3. Biological Systems
" (i) Composed of living organisms and their interactions.
(if) Governed by biological processes such as growth and metabolism.
Examples: Living cells, tissues, organs, and organisms that arise’ from chemical

systems._
4, Psychologlcal Systems : ,
(i) Involve the mind, emotions, and behavior.
" (ii) Governed by principles of psychology
_ Examples: Thoughts, emotions, and mental processes emerge from biological systems,
influenced by experiences and environment,
3. Importance of Understanding Natural Systems-
'Understanding these systems helps apply. system. theory across various fields, from
" biology to psychology, and enhances our knowledge of the natural world.
- Activity: lntcractnc Simulation
1. What is the purpose, process, and expected outcome of the "Interactive
Simulation'" activity? :

._“ Ans. 1. Purpose of the Activity. e
(i) To understand how variability affects a system of interest.

(i) To explore system dynamics and balance
-2, Materials Needed
(i) Computers or tablets with internet access.
" (ii) Online simulation tools (e.g., ecosystem snmulalor)
3. . Activity Tasks Detail =~ - = ;

~Introduction:
Teacher explains system dynamlcs and the use of the 51mulatlon tool.

Simulation Work:
Students manipulate. different- vanables in the srmulanon and observe the
system's reaction,
Review and Analysis:
(i) Students use an S-curve to analyze their. results

(i) Reflect on how changes impact the entire system

Discussion: ‘
(i) Teacher emphasizes the mtegratlon and balance of system parts.

(n) Students participate in a reflective dlscussron

®v ore: https:/ruff.pk



https://ruff.pk/

/

; | , ) 12
. New Pilot Computer -9 - — o

e

4.  Expected Outcome-
(i) Students produce detailed observation notes.
(ii) Gain better insights into system dynamics and balance.
Q.9. What are artificial systéms, and why are they important in contempor.\ry society?
Ans. 1. Definition of Artificial Systems
(i) Artificial systems are created by people to fulfill specific functlons or address issues,
(ii) They can range from simple objects like a wheel to complex entities like the Uniyg
Nations.
% Importance of Artificial Systems
~ (i) They are designed to perform tasks, i improve process efficiency, and provrde solutiong
(ii) Artificial systems play. a crucial role in modern: society by remforcmg produetwm
-solving complex problems, and i improving people's well- being.
Examples include. knowledge management ‘systems, engineering achievement systen,
and social systems, which are foundatronal to human cwrlrzatron S success.
3 Types of Artificial Systems = ,
Artificial systems can be categorized into varrous types based on therr purpose, such g
(i) Knowledge Management Systems
.(ii) Engineering Systems ;
- (iii)Social Systems 2
Q.10. What are knowledge systems, and what are some examples of such systems"
Ans. - 1. Definition of Knowledge Systems - .
. (i) Knowledge systems are designed to capture process store retrreve and map, "
information.
(ii) These systems help in utilizing knowledge resources effectwely for ‘decision-mak;
learning, and problem-solving! -
2, Examples of Knowledge Systems
L Mathematics . : :
A field.of knowledge that focuses on problems related to numbers quantities, fon
structures, and patterns : i
2: Logic :
(i) A theoretical model used to 1dent1fy and assess reasoning,
. (ii) Forms the basis of all logical thmkmg and critical analysrs
3.  Databases )
Software systems desrgned for managing data and enablrng easy retrreval managen
and updating.
Examples: '
(i) Relational databases (e.g., MySQL)
(if) NoSQL databases (e.g., MongoDB)
- 4, Information Management Systems / ;
Specific applications developed to capture, archive, organize, and disseminate dat:
Q.11. What are engineering systems, and what are some examples of such systems’
Ans. 1, Deﬁmtlon of Engineering Systems
: Engmeermg systems are complex frameworks or devices designed to perform 5
tasks or solve technical challenges using engineering principles. e
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1.

Examples of Engincering Systems

Civil Enginecering Systems

Focus on construction and maihtenance of infrastructure like houses, roads, and bridges.
Example: Bridges providing passage over water or roads.

Mechanical Engineering Systems

Design devices that utilize external forces to perform work.

Example: Robotic arm in assembly lines for packaging.

Chemical Engineering Systems

Convert raw materials into useful products through chemical processes.

Example: Water treatment plants using coagulation and filtration.

Electrical Engineering Systems

Apply electricity, electronics, and electromagnetism in systems.

Example: Home automation systems controlling appliances via a smart phone app.
Software Engineering Systems

Design, develop, and ‘maintain software to perform tasks and correct errors.
Example: Library management systems for tracking books and users.

: Artificial Engineering System
| What are some examples of artificial engineering systems, and how do they
function?
"Ans. 1. Metro Train System in Lahore. :
(i) A transportation system with tracks, trains, stations, and control mechanisms.
(ii) Purpose: Efficiently transport people between locations.
2 Traffic Light Systems . :
(1) Ongm First electric traffic lights were introduced in Cleveland, Ohio, in 1914.
(i) Modern Features.- Smart sensors and Al enhance safety and manage traffic flow.
3. Al Systems ]
: Examples: Siri and Alexa.
Function: Recogmze and respond to human speech using complex algorithms
and data processing. '
4. Virtual Reality (VR)
(i) Déscription: Creates immersive digital worlds for exploration and interaction.
(ii) Applications: Gaming, teachmg, and astronaut training.

.Q12 What are social systems, and can - you provide  examples of their types and

functlons"

Ans 1. Academic Institutions

Pescription: Provide educational services to students
Examples: Schools; co]leges and universities with administrative, teachmg, and support

staff,

Governments
Description: Institutions w1th authonty to govern communities or countries.

Examples:-

7/ R
: 20

(l) Democratic systems: Representatlves are elected.

(i) Authoritarian regimes: Power is centrahzed 3
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3 Organizationg ;
Description: Entities formed to achieve specific goals, often with hierarchicy|
structures. '
Examples:
(i) Corporations: Apple.

(ii) Non-profit organizations: The Edhi Foundation.

»e JMF ® c: .'
Ae LK
‘o.f'
M- . 23)
s by 2 pameeh
Mathemiatics a Knowledge Attock Bridge an Engineering Punlab University a Social
~ System System System

Activity: Simulation Game
1. -~ What is the purpose and process of the simulation game activity in syste.
management and what is its outcome" : ,
Ans. 1. Objectlve
To experience managmg a system and makmg strategic decisions to keep
functlonal

2, Requnred Material
" (i) Computers or tablets with internet access. /
(i) City simulation game (e.g., SlmClt}’)
3. “Activity Tasks Detail
' (1) Introduction: Teacher explams the game S objectlves and mechanics.

(i) Gameplay: Students play .the game in palrs managmg their city and mak
strategic decisions.
(iii) Debriefing: Discuss experiences, challenges ‘and strategles linking them
system management concepts.
14. ° Output \
- (i) Hands-on experience w1th system management.
(i) Reflection on challenges and strategies for maintaining system functionality
Q.13. What are the key differences between natural’ sclence and design science, and ',
 do they approach systems? :
Ans. 1. Key Differences :
Natural Science: ' ;
(i) Focuses on understandmg and descnbmg natural systems.
(i) Nature: Descriptive.

(iii) Method: Empirical cycle (observing and analyzing exnstmg systems).
- Example: Studying a forest ecosystem to understand speC\es interactions.
Design Science:, :

(i) Focuses on designing and creating amﬁcml systems (ar tlfacls)
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" (i) Nature: Prescriptive.
(iii) Method: Regulative cycl: (solving problems by creating new systems).

4.

Example: Developing software to manage forest data for conservation.
Approach to Systems

Natural Science:
Studies existing systems to uncover how they work

- Design Scierice: -
‘Creates new systems to address specific challenges or goals.

Process Overview
Natural Science: Empirical Cycle.

Design Science: Regulative Cycle:

Steps: : R :
(i)  Problem identification. = (i)  Investigation.

(iii) ~ Solution design. (iv)  Implementation.
(v)  Evaluation. s L
Outcome

(i) Natural science enhances our uniderstanding of the world.

(i) Design science provides practical solutions to real-world problems. i
Q.14. What are the natural and design science aspects of computer science, and how do

Ans.

Focus: Developmg and enhancmg tools and systems

they contribute to understanding and lmprovmg computer systems?

1. Natural Science of Computer Science
Focus: Understandmg the fundamental rules that govern computer systems

Activities:

‘Study of Algorlthms' :

Researchers analyze ex1st1ng'algor1thms llke Qurcksort or MergeSort, to understand
their speed, efficiency, and performance with dnfferent data types
Deésign Science of Computer Science |

to sqlve problems and imprqve functlonallty

Activities: i "f
Development. of New Software Tools: i
Example: Designing a new programmmg language .gl
to simplify secure software development. KpL) :
Improvement.of Computer Systems: ‘3-“ : &
Example: Enhancing database management systems RN \,@°b
to handle larger data volumes more efﬁcnently and - Ysdyg o
with fewer errors. -~ - B ) ; o g
. ~ Empirical Cycle of Natural Science

_Contribution to Computer Science
- Natural Science: Provides msnghts into how computer systems . function and the

efficiency of algonthms
Design Science: Drives innovation by creatmg tools and i improving systems to address

real-world challenges. .
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Q:15.* What are the ObjectheS and mam components of a computer system, and hoy

—
Solution Problem
Evaluation Investigation/Identification
“Regulative Cycle
Solution
Solution Design
Implementation ' b
Frgy. 1.7 Requlative Cy > Snen

- they function together"

Ans. 1. Objectlve :
" Primary Purpose: To perform computatlons ‘process data and execute tasks efficiey

A

Example: Runmng software apphcatlons like word. processors web browsers,

games.
Components™ ;
. Interface Components

[0 Input Devices: Keyboard and mouse allow users to mteract w1th the computer
_(ii) Output Devnces Momtors and prmters dlsplay or generate results from the compu-

operations. e G i
Processing Components - : :
(i) CPU: Executes commands and performs calculatlons
(i) RAM: Temporary storage for data-and instructions for the CPU.

(iii) Storage (HDD/SSD) Permanent storage for data and so ftware.
(iv) Operating System: Manages hardware and run appllcatlon software.
(v) -Application Software: Performs spe01ﬁc tasks as: duected by the user.

Communication Components- il
() Motherboard Connects all components via cucuxts and cables

(iiy System Bus: Transfers. data, addresses, and control sxgnals among components.

(iii) Data Bus: Transmits data.

(iv) Address Bus Sends the-location of data/mstructlons : :
(v) Control Bus: Manages control SIgnals between the CPU and components

Integration

All components work together to ensure efﬁuent data processmg, communici!”

task execution.
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Ans
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. System Unit [~ Output Devices—]
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Computer System and its Components

How do computer components mteract to perform tasks such as openmg a file?
Interactions among Components :

The components of a computer interact w1th each other to perform tasks. For example
when you open a file using your mouse or keyboard, several components of your

" - computer interact seamlessly to make this action happen ‘Here's . a step-by-step

 explanation of the process:

1. User Action or Input *

The user performs an action, such as double-cllckmg on a file icon & report docx" ) usmg

. amouse or pressing a key combmatlon to open a ﬁle

‘Input Device

~The mousg or keyboard sends a signal to the computer indicating the user's command.
For example: The mouse transmits sensory input to the operating system via a-USB
connectxon ' g

Actnlt\ The Journcy ol Data SR
1. How does the '"Journey of Data" activity help students undcrstand
computer data processmg" SR .
Ans. 1. Objective
* To explore how computer components collaborate to ptocess and dlsplay data
~effectively. :

2. Required Materials

‘Markers, index cards, and a ﬂowchart template

3.°Activity Tasks

Introduction: Start with a bnef explanatlon of data processmg, in computers.

Flowchart Creation: Students work in pairs to design a flowchart showing the.
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dataJounw) from mput 10 outpul
Presentation: Each pair presents their flowchart to the class, followed by a |

group discussion to cmphaellc key concepts,

|
; 4. Output

f skills Gained: Enhanced presentation and debating skills.
|

|

Deliverable: Detailed flowcharts representing the data processing path within a

compulcr. ;
Q.17. What are the external devices that interact with a computer system?

Ans. Environment
The environment of a computer system includes external devices that help it perform its

tasks. These devices are:

(i) Power Supply: Provides the electrical power necessary for the computer's operation.

(ii) Network: Connects the computer to other systems and the internet. '

(iii) Peripherals: Include external devices like printers, scanners, and external hard drives
that enhance the computer's capabilities.
Interaction with the Environment
A computer interacts with its environment in several ways:

- (i) User Input: A user types on the keyboard and the computer processes the input to
display text on the screen.

(ii) Network Communication: The computer sends and receives data over the internet to
browse websites or download files. :

(iii) Power Supply: The computer relies on a stable power supply to function properly and
avoid interruptions.

&

Activity: Exploring Computer Components
1. How do the components of a computer work together to perform tasks?

Ans. 1. CPU (Central Processing Unit) ;
Function: The CPU processes “instructions and performs calculations. lt

coordinates the operations of all other components.

2.  RAM (Random Access Memory) - }

Function: RAM temporarily stores data that the CPU needs quickly, speedmg up
-tasks by providing fast access to active programs and processes.

3. Motherboard ' .
Function: The motherboard connects all components (CPU, RAM, storage etc.),
allowing them to communicate and function together. : '

4. Storage (HDD/SSD)
Function: The storage device stores data and programs permanently. When the
CPU needs information not in RAM, it retrieves it from storage.

5. Power Supply "
Function: The power supply dehvcrs the reqmred electncny to all componems.i
ensuring proper functioning. !

6.  Graphics Card (GPU) 5,0 |

Function: The GPU processés visual data and renders images, video ‘@J
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Q.18
Ans.

Q.19.

Ans.

animations, sending them to the monitor.
T Input / Output Devices ,
Function: These devices (e.g., keyboard, mouse, monitor) allow users to interact

- with the computer and receive feedback from it.

' processing than using the hard disk. e , i

Arithmetic Logic  Unit’ (ALU) | Memoryun -

What is the Von Neumann architecture and what are its primary components?

Von Neumann Architecture

The Von Neumann architecture is a computer model where the computer's hardware is
structured around four main components.

Primary Components g

Memory: Stores data and instructions that the CPU can access. :

Central Processing Unit (CPU): Executes instructions and processes data.

Input Mechanisms: Devices that allow users to provide data to the computer (e. g

keyboard, mouse). : o *
Output Mechanisms: Devnces that display or output the processed data (e.g., momtor

printer).

- This model is named after John von Neumann who contnbuted to xts development in the

1940s.

What_are the key components of the Von Neumann architecture, and what are
their functions? ' 23

Key Components of Von Neumann Architecture °
Memory: Stores, both input data and [ e
instructions for processing..For example, RAM | Central Processing Unit- ' ,
stores programs, durmg execution for faster | - - AT Tl B I

Central Processing - Unit- (CPU): Performs. ||. gt ——»3 [ Arithmetie/Logic unitf | L,

|

computations ‘and executes commands The : |
CPU consists of: . 5 : ' |
; f !

3

Handles mathematical computattons - ==

and logi ical operatlons Von Neumann computer Archltecture

Control Unit (CU): Manages the operatlons of the ALU and memory. ensurmg proper

task execution.
Input Devices: Allow t users to provrde data and mstructtons to the computer

such as.a keyboard mouse, or microphone.

Output Devices: Dlsplay or communicate -the results of’ processed data, for e\ample.\
monitors and Jprinters. ‘

System Bus: Acommumcatlon G <

system that transfers data between components It mcludes

(i) Data Bus: Transports the data.
(i) Address Bus: Carries destination information for data. "
(iii)Control Bus; Transfers control signalsto regulate operations.

!
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Q.20.

Ans.
L.

(39

Explain the four essential stages of instruction processing in the Von Neumann
architecture using an example of two-digit addition.
Stages of Instruction Processing in Von Neumann Architecture:
Fetching:
Description: The CPU retrieves an instruction from mcmory specifying the operation to
be executed.
Componcnts Involved: Memory CPU (Program Countcr (PC); lnsln_lcuon Register
(IR)). .
Detail: The Program Counter (PC) stores the memory addrcss of the next instruction,
The instruction at that address is retrieved and stored in the Instruction Rq_.lslcr (IR)
Decoding: -
Description: The Control Unit (CU) decodes the mstruchon to determine the necessary
action.

. Component-Involved: Control Unit (CU).
Detail: The CU decodes the opcode of the instruction and identifies the  required

-

* procedures and data.

.Qa21.

Ans.

Execution:
Description: The CPU processes the instruction. Ior a computauon the Arithmetic
Logic Unit (ALU) performs the required calculation. \
Components Involved: ALU, CU. " '
Detail: The ALU executes mathematical and Ioglcal op«.ratlons while the CU manages
data transfer between components.

' Stormg s i,
Description: The result of the computauon is either stored in memory or sent to an
output device.
Components Involved: Memory, Output Device. o
Detail: The result is stored in memory for future use or sent to an output device (eg,a
display).
What are the key characteristics of the Von Ncumann computer architecture?
Provide examples for each.
1. Single Memory Store: :
Description: Both program instructions and data‘are slorcd in the same mcmory space.
Exaniple: In a computer game, both the game's code and the data (such as scores and
player positions) are stored in the same RAM. :
Sequential Execution: :

‘Description: Instructions are processed one after another in a sequence.
Example: When a computer runs a pro;,ram it processes the instructions step by step in
the order they are written.
Stored Program Concept: :
Description: Programs are stored in memory and can be changed by the. .computer.
Examplc When you update a soﬂwarc program. the new mstructlons replace the old
ones in memory.
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Q.22. What are the advantages and disadvantages of the Von Neumann computer

architecture?

Ans.  Advantages:

o

[

Simplified Design:

The Von Neumann architecture combines instructions and data into a single memory

arca, simplifying the design of the computer system.

Flexibility:

Programs can be easily modified by changing the contents of memory, allowing for
greater flexibility in updating software.

Disadvantages:

Von Neumann Bottleneck:

The architecture's use of a single memory area can limit the CPU’s ability to retrieve
instructions and data quickly, leading to performance bottlenecks.

Security Risks: : '

Storing both data and instructions in the same memory area can allow one program 10
alter another's instructions, creating potential security vulnerabilities.

Q.23. What are the key components of a computer system, and how are they described in

terms of their roles and-functions?

Ans. Computing Systems .

no

A computer system consists of three fundamental components: hardware, software, and
electricity. Each of these plays a crucial role in the operation of the system.

Hardware: :

Definition: Hardware refers to the tangible, physical components that make up a
computer system. These are the parts that you can physically touch and interact with.

Key Components: .

-

(i) Central Processing Unit (CPU): This is the brain of the computer, responsible for
executing instructions, performing calculations, and managing data.

(i) Random Access Memory (RAM): This is temporary storage that holds data and
instructions that the CPU is currently processing. RAM is volatile, meaning it loses data

once the power is off.
(iii)Storage Devices: These include hard drives (HDD), solid-state drives (SSD), or any

other device used to store data permanently or temporarily.
(iv)Input Devices: These allow users to input data into the computer, such as a keyboard,
. mouse, or microphone. :
(v) Output Devices: These display or present the results of processed data. Examples
include monitors, printers, and speakers.

Software: PR .
Definition; Software refers to'a collection of instructions, also khown as programs, that

tell the hardware what to do. It enables users to interact with the computer and carry out
‘various tasks. |

Types of Software: '

System Software: This includes the operating system (OS) and utility programs that
manage the computer’s hardware and provide a platform for running application
software, Examples of system software are: Windows, macOS, and Linux. System
software ensures the efficient operation of hardware and serves as a bridge between

hardware and application software, l :
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Q.24.

Ans.

(1)

\pplication Software: This is software designed to perform specific tasks for the user,
:\\ch 1s word processing, web browsing, gaming, and more. Examples include Microsoft
‘\\'md Google Chrome, and video games. Application software directly helps users

achieve their goals.

Slectricity: |

:;‘:(Sl:\ilioﬁ' Electricity is the power source that provides energy to the hardware
-omponents, allowing them to function.

;lot:?r \in&Computing: Without a power source, the hardware cannot operate, and the
computer system would not be able to function. Electricity powers the CPU, RAM
storage devices. input and output devices, and any other components of the system
Power is necessary for the system to process data, execute programs, and perform tasks

What is a computer network as a system, and how does it facilitate the exchange of

resources and information?

1. Definition of Computer Network as a System: .

A computer network is a system that connects multiple computers and devices
enabling them to communicate with each other and §hare resources efficiently. Thes,
networks facilitate the exchange of information, allowmg data to be transferred betweep,
different devices, whether they are within the same location or across large geographicy)
distances. : : A

How Computer Networks Facilitate the Exchange of Resources and Information:
Resource Sharing: Computer networks allow devices to share physical and digity
resources such as printers, files, and internet connections. This sharing is essential i,
various environments like offices; homes, and organizations.

(ii) Efficient Communication: Networks enable quick and reliable communication betweey

devices and users. For instance, emails, instant messaging, and video calls can occy
through computer networks, facilitating faster interaction. ~

-en \ : .
(iii)Data Exchange: A network ensures that data can be ‘sent from one device to another,

Q.25.

Ahs.

(1)

regardless of location, using a variety of protocols to ensure the data reaches its correq
destination efficiently.

What are the objectives, components, and environmental considerations of 2
computer network as a system? .- . ’ ;

1. Objectives of a Computer'Network: :

Resource Sharing: A network enables multiple users to share resources such as files,
printers, and internet access within various environments like offices or homes.
Communication: Efficient communication is achieved between devices and users-
allowing for real-time interaction such as emails, instant messaging, and video calls.

. Data Management: Networks facilitate easy data management and collaboration-

making it simpler for teams to work together an shared documents and projects.
Components of a Computer Network: ; - '
Networking Hardware: :

Routers: Devices that transmit data packets between different networks, ensuring th’
data reaches its correct destination. - '

(ii) Switches: - Devices that connect devices within a single network and facilita®

communication between them.

(iii)Network Cables: The physical medium that transfers data between devices, such *

Ethemet cables. . B S
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Network Software:

(i) Protocols: A set of rules and conventions for data exchange, such as TCP/IP, which

ensures that data is transmitted correctly across the network,

(ii) Network Operating Systems: Software responsible for managing and controlling

Q.26.

Ans.

Q.27.
Ans.

network resources, like Windows Server, which helps coordinate the devices and data
flow within the network.

Environment of a Computer Network:

Network Environment: Computer networks operate in various environments including
office buildings, data centers, or on a global scale via the Internet. The network's
design, security, and performance are influenced by the environment in which it is

deployed.

What are the types of computer networks and their characteristics?

1. Types of Computer Networks:

Local Area Network (LAN):

Description; A LAN connects computers and devnces within a small, localized area such

as a single building or office. .
Example: An office network that links employee PCs, printers, and other devices within
the same building or campus. : -

Wide Area Network (WAN):
Descnptnon A WAN connects compufers and devices across a large geographical area,

such as cities, countries, or even continents. 4
Example: The Internet is the most common example of a WAN, linking computers and
devices around the world.

What is the Internet as a system, and how do its components interact?

1. Internet as a System:
Description: The Internet is a vast and complex global, system that connects multiple

" networks, including private, public, academlc, business, and government networks. Its
~ primary goal is to enable commiunication and data exchange between computers and!

\

users worldwide.

Internet Protocols:
TCP/IP (Transmission Control Protocol/lnternet JProtocol): The core set of protocol:

responsible for governing data transmission over the Internet.

(i) User Datagram Protocol (UDP): A faster protocol than TCP/IP but less reliable.
(i) File Transfer Protocol (FTP): Usedvfor trénsferring files between compdter‘s.
(iii)Post Office Protocol (POP): Used for retrieving emails from a mail server.

Interaction Among Components:
When a user requests a webpage through a web browser, multiple components of tk

Internet work together to retrieve and display the webpage on the user's screen. Thes
components mclude servers, routers, protocols and the user’s device.
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Ans.

Ans.

Ans.

"Ans.

Ans.

Ans.

g

Ans.

. Ans.

10.
Ans.

1. .

Ans.

12,
Ans,

13, i
Ans,

Ans.

- What is a system?

A system is a collection of parts that work together to achicve a- common goal.

How is a system described?

A system is described by its objective, components, communication among components,
and the environment in which it works.

What are components in a system and what is their role?

Components are the building blocks of any system. Each component plays a specific role

* and contributes to the overall functionality of the system.

What is the environment of a system?

The environment of a system includes evérything external: to the system that interacts
with it. It consists of all external factors that affect the system's operation.

What are the two broad categories of systems? .

Systems can be broadly categonzed into two types: natural and artificial systems.

What are natural systems" _
Natural systems -are" those that exist .in nature and operate independently of human

involvement.

What are artificial systems"

Artificial systems are designed and constructed by humans.

What are social systems? : ~

Social systems are - organized structures created by humans to manage social
relatlonshlps governance, and commumty activities.

What is computer scierce? 2t T

Computer science is the study of how computers work. It looks at what computers can
do and what limitations they have. :

How is a computer described as a system? -
A computer is a complex system de81gned to process data and perform tasks accordmg

“to a set of instructions._

What is the Von Neumann architecture?
The Von Neumann architecture involves séveral key steps for a CPU to execute

mstructlons including fetchmg, decoding, executmg, and stormg

What is system software?”
System software is the basic software that helps a computer run‘and manage its hardware

and software resources. 5§

What is appllcatlon software?
Application software is-the software desngned to help users perform specific tasks or

activities.
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ANSWERS
1. (b) 2. | .(b) 3. (c) 4. (b) 9 (b)
6. (b) A (c) 8. () 0. (c) 10. (b)
‘ jons

What is the definition of a system?

(a) A set of unrelated components

(b) A collection of parts that work together for a common goal
(c) A random collection of parts

d) A single component performing tasks

What is the'purpose of analyzing a system’s objectnve"
(a) To measure its components
(b) To understand its goal and improve efﬁc1ency

‘(¢) To change the system’s components d)  To understand its hardware

What is an example of a natural system?

(a) ~ A car engine - (b) The solar system ~ .
(c) A computer network e (d). An operating system

“Which of the following is-an. artlficlal system" e

(a) - The Earth’s atmosphere e (b) A smartphone

{c)- - Alree: - : (d) The water cycle

Whlch of these is a primary- component of a system?

(@ Random factors

(b). Objectlves components envuonment

(c) Only ‘hardware _ ; '(d) Only mputs and outputs
What does communication wnthln a system ensure" ;

(a) It increases the system s cost - :

(b) - It helps components work together to. achieve objectnves

(c) It decreases the performance of the system

(d)- It isolates the components - .
Which of the following is an example of a determtmstlc system" '

(a) Weather forecasting system. . (b A sxmple calculator

(c) A system for predicting Jottery results (d) A social media platform

Which of the following describes the Von Neumann architecture's key feature?
(a) Two memory units, one for instructions'and another for data -

(b) One memory unit for both instructions and data’ it

(¢) _No memory required AL (d)  Uses multiple processors
Which system would be classified as dynamlc" S
(a) A factory assembly line : (b) - A thermostat regulating temperature

(c) A plant in 4 stable environment
(d) A system with changing weather patterns
Which of the following best defines system Software?

(@) Software designed for the user’s tasks
(b) Software that manages computer hardware and software resources

(c) Software used to aesign websites = (d) = Software for runnirig games
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1. What does the environment of a system include?
(@)  Only external factors within the system
(b) Everything extérnal to the system that interacts with it

(¢) Internal components only (d)  Only the system's output

12, Which of the following is NOT a component of the Von Neumann architecture?
(a) Control Unit (b)  Arithmetic Logic Unit (ALU)
(¢) System Bus , (d)  Input-Output Unit

13. What is the role of the CPU in a computer system?

(a) To store data permanently

(b) To execute instructions and process data
(¢) To manage system software only

(d) To run the operating system

14. What is an example of an abstract system?
(a) A carengine (b) A mathematical formula

(c) A human circulatory system (d) A computer network

15. What is the function of the system bus in a computer?
(a) It stores data - . (b) It manages power consumption

(¢) It transports data inside the computer (d) It controls the hardware components
16. Which of the following is a characteristic of a non-deterministic system?

(a) It produces the same output for the same input

(b) It has a predictable outcome F "

(c) -Itsoutputis influenced by randomness or probability.

(d)  Its environment remains static * )i
17.  What is one disadvantage of the Von Neumann architecture?

(a). Complex memory management
. (b) Bottleneck due to shared memory for both data and instructions

(c) High cost of muliiplc processors (d)  Poor flexibility for executing tasks
18. . What type of system is a weather monitoring system? -

(a) Artificia] system (b)  Dynamic system

(c) Deterministic system’ - (d) Static system
19.  Which of the following is'NOT a component of a computer system?

(a) CPU . : - (b)  Memory ;

(c) Operating system e : (d)  Solar panel

20.  -Which system is an example of supporting other systems?

(a) A cell phone providing a platform for apps '

(b) A car's engine converting fuel into energy

(c) The brain processing information from senscs

(d) A car's braking system controlling the vehicle speed

; "ANSWERS .

T o 2 [ ®] 3 [ 4 | b |5 | b
6. (b) 7. (b) 8. | (b) ; (d) | 10. | (b)
11. | (b) 12. | (d) 13 | (b) 14. |- (b) 15. | (&) |
6 1 @ | 17. | & [ 18] (o [ 19. | ) [ 20 | @

Visit More: https://ruff.pk



https://ruff.pk/

New Pilot Computer -9 29

1
Ans.

. Define a system. What are its basic components?

A system is a collection of parts that work together to achieve a common goal. Its basic
components include:

(1) Objective: The goal or purpose of the system.

(i) Components: The individual parts that make up the system.
(iii)Environment: External factors that affect the system,
(w)Communicntmn Interaction among the components.

2.
Ans.

3.
AnS.

4.
Ans.

Differentiate between natural and artificial systems.
Natural systems are those that exist in nature and opcrate mdcpcndcnlly of human

influence (e.g., the solar system, ecosystems). _

Artificial systems are created and designed by humans to achieve specific goals (e.g.,
computers,: tmnspmlanm\ systems).

Describe.the main components of a computer system. ~

A computer system consists of’
Hardware: Physical components like CPU, memory, and storage devices,

Software: Programs and applications that instruct the haxdwalc on tasks.

Users: People who interact with.the system.
Peripheral Devices: External devices like printers and monitors.

List and describe the types of computing systems. '

* Personal Computing Svstcms. Systems designed for individual use, such as desktops

- and laptops. L

5.
Ans.

6.
Ans.

T

Ans.
(i)

Network Systems. Syslems connected to othcx systems to share resources, like the
internet. '

Embedded S)stemS° Computmg systcms dwgmd to perform spc.uhc tasks within

larger systems (e. g., in applumccs)
Distributed Systéms: Systems whcxe components are loc,au.d on dn(luent machines

and communicate over a network. ;
What are the main components of the Vonr Neum.um architecture?

The main components of the Von Neumann axchllcctuxc are:

Memory: Stoies data and program instructions.,

Control Unit (CU); Directs the opcmtlon of the computm by interpreting instructions.
Arithmetic Log.,lc Unit (ALU): Performs arithmetic and logical opcmuons
lnput/Output (1/0) Devices: Allow data to be input and output from the system.
What is the Von Neumann computer architecture? List its key components.

The Von Neumann architecture is a design model for, wmputu systems where a single
memory space stores both instiuctions and data. Its key componénts are:

(i) Memory (ii))  Control Unit (iii) ' Arithmetic Logic Unit

(iv) - Input/Output devices (v). . Sysiem Bis §

What are the four main steps in the Von. Neumann mclu(cctmc $ instruction
cycle?

The four main steps are: ‘

Fetch: Retrieve the next instruction from memory.

(i) Decode:-Interpret the instruction. ,
(iii)Execute: Perform the operation indicated by, the instruction. : ,

—
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14.

Ans.

15.

Ans.

16.

Ans.

17.

Ans.

18.

Ans.

19.

Ans.

20.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans,

Ans.

What is a computer system composed of?

A computer system consists of hardware, software, and peripheral devices.

What is a Key advantage of the Von Neumann architecture?

A key advantage is its simplicity, as it uses a single memory for both instructions and data.
What is the purpose of system software?

System software helps manage and control the computer hardware, enabling it to run
properly.

What is the purpose ofapplicatlon software?

Application software is designed to help users perform specific tasks or activities.

What are embedded systems?

Embedded systems are computing systems designed to perform dedicated functions
within a larger system, such as in appliances or cars.

What are the different types of systems?

Systcms can be categorized into natural systems, a artificial systems, and social systems.
What is the role of input/output devices in a computer system?

Input/output devices allow users. to interact with the computer system by providing
inputs (e.g., keyboard, mouse) and receiving outputs (e.g., monitor, printer).

Define and describe the concept of a’system. Explain the fundamental components,

. objectives, environment, and methods of communication within a system.

See Q. No. 23

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

See Q. No. 8,9

Examine the relatlonshlp 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 i improve their rcspectne fields?
Provide specific examples to support your analysis.

" See Q. No. 1

Explore the different types of computing systems such as computers, software
systems, computer networks, and the mternet

See Q. No. 1. ~ -
Describe the main characteristics of a computer as a system, including its
objectives, components, and interactions among these components.

See Q. No. 25

Explain the Von Neumann architecture of a computer Include a discussion on the
main components, their functlons, and the step- by—step process of ho“ the
architecture operates.

See Q. No. 18,19,20,21

Provide a detailed explanation of how a computer interacts with its environment.

Include examples of user lnput network communication, and power supply.

See Q. No. 17 .

Describe the process of retnevmg 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, ’
See Q. No. 27




