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Short Intr of Umt

Systems constantly interact with their environment through inputs and outputs. For
example, a weather monitoring system receives data from environment sensors and provides the
current status of the weather and future forecasts to users. In a computing system, computers
interact and communicate with peripheral devices like printers and scanners, and in a biological
system animals interact with plants and other animals, forming a food chain.
Q.1 Define and describe the concept of a system. Explain the fundamental components,
objectives, environment, and methods of commumcatlon within a system. OR 09501001
Discuss basic concept of a system in details. ‘
Ans. A system is described by its objectives components, communication among components and
environment in which it works. The components of a system communicate with each other to
achieve the system’s objective in an environment. Systems can be simple, like a thermostat, or
complex, like the human body or a computer network.
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Objective 0 UU il

7 Every system has a pu %Ei \@Q! w1shes to fulfil. Analyzing a system’s operation
requires understa lgi s insight improves the efficiency and efficacy of the present

system. A tran tem aims to transfer people and products securely and effectively between

locations. A computer system’s principal goal is to process data and provide useful information to '

users.

Types of System Objectives

Systems can have different objectlves depending on their nature and purpose Common objectives

include: :

1. Information Processing: Collecting, storing, processing, and distributing information, for
example.

~ & A computer system processes user data to produce meaningful outputs.
e The human brain processes information received by the human senses to perceive the
environment.
2.. Supporting Other System: Providing a platform or infrastructure for T systems to

work, for example: ‘@ @@
e A cell phone provides a platfo o ran W

e The sun provides en hve

3. Achlevmg specific goa sks or processes, for example'

intains a set temperature in an enVIronment

o Acar né system aims to convert fuel into mechanical energy efficiently.
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Brain: Information processing . Call Phone: Supporting  Thermostat: Achieving
: other systems - specific goals

Environment _ |

The environment of a system includes everything external to the system that interacts with it. It

consists of all external factors that affect the system’s operation. Understanding the environment

of a system is important as it influences the system’s performance and behavior by providing

inputs and receiving outputs. Intelligent systems adjust to changes in their environment to

continue their functionality. There are several properties of a system’s environment that affect

system design and its functionality. Two of these properties are described as follows:

Static vs. Dynamic @

o Static: The environment remains unchangedunles s an output. There are
no changes occurring in the enviranmef ﬁﬁ@mworking internally.

® Dynamic: The environyti 2 : ‘ ently of the system’s output. The system
must account for chan _‘i‘ oVer time in the environment.

Deterministic vs, e i : |

e  Deter A" deterministic system is characterized by its fully known and certain
impact of its output on the environment, ' . ‘ :

*  Non-deterministic: The impact of the system’s output on the environment is characterized
by inherent uncertainty, randomness, or probability. '

Communication | ‘ : |

_Communication and interaction among system components is key to the functioning of a system. .

It ensures that components work together in an organized and smooth manner to achieve the

system’s objectives. For example, in a computing system the CPU communicates with memory to

fetch and store data, and in a biological system brain sends signals to muscles to initiate

movement.- : ‘ : :

Q.2 Define and Describe the concept of Natural System with its types. - 09501002

Ans. Systems can be broadly categorized into two types, namely natural and artificial systems.

Natural Systems ; : :

Natural systems are those that exist in nature and operate independently involvement.

They are governed by natural laws and process _Followi t s of some natural
systems that exist in nature. Q @m "
1. Physical Systems e % ‘

Physical systems are comp components and governed by the laws of physics.
They include thi gi m sub atomic particles, atoms, planets, stars, galaxies and
customs. Phy. ems, like any kind of matter, emerge from the interactions of electrons,
protons, neutrons and sub-atomic particles which are governed by electric and atomic forces.
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¢ & Chemicél Systems |

Chemical systems involve substances and their in 2y Bl tiofrs, and reactions. They
are governed by the laws of chemistry) F&7 example, \a \chénical system like water (H,O) is
formed when hydrogen ator@@ ' w_% At ollowing chemical rules and reactions.
3. Biological Systems , :
Biological systems 18t ng organisms and their interactions. They are governed by
biological p as growth, reproduction, and metabolism. Biological systems emerge
from chemical systems when molecules interact in ‘
complex ways to form living cells, which then organize " Did You Know? -
into tissues, organs, and organisms. - | The Metro Train System in Lahore

- 4. Psychological systems is an artificial system created for

Psychological systems involve the mind and behavior, | efficient transportation. The railway
system consists of tracks, trains,

They include thoughts, emotions, and mgntal processes, stations, and control systems that
governed ‘by the principles of Psychology. Psychological transport people  between
systems emerge from biological systems when the brain’s | [ocations. ‘
physical and chemical processes give rise to thoughts, '
emotions, and behaviors. '

Q 3: What is Artificial System and discuss knowledge system in details. 09501003

Ans. Artificial Systems are created and developed by people so that m@mlﬁll certain
functions or address certain issues. These systems.can b or as large as the
orary society because they

United Nations. Artificial. systems are_a vital ph

reinforce productivity, solv mplex. prgb ‘ 1 rove people’s well-being. There are
different types of artificial s %@ ofwich are described below: ;

Knowledge Systems
A knowledg is unique because it is developed to capture, process, facilitate, store,
retrieve and manage information. :

* Mathematics: Mathematics is field of knowledge which is studied to focus problems
connected to numbers, their amounts, forms, structures and patterns.. ‘

* Logic: Logic is a theoretical model consisting of concepts and strategies on identifying and
assessing rationale. That is why it is based on all logical thinking processes and practice of critical
analysis. :

» Databases: A database system can best be described as software for managing data,
particularly to enable easy retrieval, management, and updating of data. Some of the examples are
relational database management system like MySQL while others are NoSQL database
management system like MongoDB. . : ' : >

o Information Management Systems: These are specific applications developed with the
purpose of capturing archiving, organizing and disseminating data.
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Q.4 What do you know about Engineering & Soclal Syst ﬁ:u@ 09501004

Ans. 1. Engmeermg Systems
Products developed by engmeers are (GO --.-.- =‘ devices that apply engineering
allenges. These are some examples of how

concepts to perform certai e :

stemns accordmg to their own special knowledge and
perspective, give ugh their orlgmal visions and approaches.
e Civil E ystems: Concentration’ on developments such as constructing houses,
roads, bridges and even maintaining these structures. For instance, a structure used to provide a
passage over water, valleys or roads is termed a bridge.
e Mechanical Engmeerlng Systems: Engage in planning and creatlng devices that make a
utilization of forces from outside to accomplish work. For instance, a robotic arm applied in
assembly line for packaging of products in factories. '
* Chemical Engineering Systems: Focuses on converting raw materials into useful products
through chemical processes, considering internal molecular interactions. For example, a water
treatment plant that purifies water using chemical processes like coagulation and filtration.
* Electrical Engineering Systems: Involves the study and application of electricity, electronics
and electromagnetism to develop electrical systems. For example, a home automation system that
controls lighting, heating and security using a smartphone app.
* Software Engineering Systems: Is the process of designing, develo d maintaining
software to perform certain tasks eradicating errors. For mstan e ap-onli @ sting a library
in tracking books, users as well as stock in th&l
2. Social System
Social systems refer to strug
social interactions, orgam nance, and communal endeavors. The basic goal of these
systems is to ma ovide services and facilitate social connections.
e Academi mns These are the entities that provide educational services to students.
Schools, colleges and universities are examples of educational institutions that provide instruction
via the use of administrative, teaching, and support staff.

.® Governments: Organizational institutions that wield authority and control over a community
or country. Examples include democratic systems, where representatlves are elected and
authoritarian regimes, where power is centralized.
® Organizations: These are the entities formed to achieve specific goals and are often
structured hierarchically with well-defined roles and responsibilities. Examples include
corporations like Apple and non-profit organizations such as the Abdul Sattar Edhi Foundation.
Q.5 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 software systems, computer networks, and the

fechy

mternet" : 09501005
: ' OR
What do you know mean by System and Science? Brie %
Ans. Knowledge is our understanding S ; erse around and within us.

Science is a systematic Wayé

types: natural science and : :
ngs While in design science scientist create new systems to

systems to unde '
solve proble hieve spemﬁc goals.




1. Natural science is meant to uncover the
objectivity and functionality of natural systems in)
the natural world. Its nature is Ve
meaning that the scientis

and describe natural
2. Design used on designing and
creating artifacts (tools, systems, methods) to
- achieve specific goals. The nature of design
science is prescriptive, meaning that it aims to
prescribe and create artificial systems. To achieve
 this design science researchers, follow the
regulative cycle.

Examples i . _
 Natural Science: Studying the ecosystem of Empirical Cycle of Natural Science

a forest to understand how different species interact (descriptive). _
® Design Science: Developing a new software system to manage forest data and improve
conservation efforts. : :

Problem
Investigation/Identification

- Cycle

Solution
Solution ~ Design

Implementation

‘Regulative Cycle of Desigh Science

3. Computer Science |
Computer science is the study of how computers work, including at what they can do and their
limitations. To understand computer science, we use methods of both design science and natural
science.

e Natural science of computer science : : :
Natural science of computer science focuses on finding the basic rules that ¢ n@ﬁlow computer
systems work. This involve the study of various algorithms an V :

e Study of Algorithms o
Researchers analyze existing an algorithm theid ‘efficiency and limitations. For
example, studying different rale 8 eir characteristics which arrange given data

sorting alg
in an order. Q ‘

Design Science o ence

e Develop w software tools :
Researchers create new tools or applications to solve specific problems.
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For example: Designing a new programming language that makes it easier 1 VEIopers w

write secure computer programs. : @ @@

o Improvement of computer system Q @ 5 : 5
Researcher work on enhancing-xisti % ortn better -For example, creating a more
efficient database manageme%@ ni-handle larger amounts of data faster and with -

fewer errors. o) o : !

Q.6 Explain Co er System with its Objectives and Components in details. OR
Describe the main characteristics of a computer as a system, including its objectives,
components and interactions among these components. , 09501006 :

Ans. A computer is a complex system designed to process data and perform tasks according to a
set of instructions. : ;
Objectives L . _ :

The main objective of a computer is to perform computations, process data, and execute
different tasks efficiently. For example, a personal computer’s objective is to run software
applications such as word processors, web browsers and games through various computational
processes. : '

Components : _ Sreh
A computer is composed of many essential components that operate in conjunction. These

components include: it » _ : @©m
Interface Components: O l @Sﬂl@o 4

Interface components refer, to the puter system, including input
devices such as the keyboard%imn Sw users to interact with the computer. |
Computer output dey onitors and printers, are used to presents or generate
results from t e¥'$ operations. ‘ Jhe e
Processing Compdnents : . :
o The processing components of a computer consist of the CPU, which acts as the Central
Processing Unit responsible for computations and executing command.

o Random Access Memory (RAM) is a transient storage that stores data and instructions for
the CPU, whereas Storage (Hard Drive or SSD) is a permanent storage for data and software
needed for future processing. o ' : '

o The operating system is responsible for receiving information from interface components and

determining the appropriate actions to take.

» Application software refers to programs that are executed by the operating system when
required to perform one or more specified tasks.

Communication Components :
Communication components ‘in a computer refer to the physical eleme%s that provide

communication between different components of the computer @ @@ _
o In a computer, the motherboard serves(s @@gt ﬁr that interconnects all

components by using ca@ and et [ :
o A system bus is a colle y conductive cables that transmit data between the

CPU and cted components. There are three distinct types of buses: data
bus, add , and control bus. :

€01




~anos~

Output
devices

devices
Storage

Computer system and its components (H.Q Picture is available on Pgi# 236)

- )
Q.7 Provide a detailed explanation of how a computer interacts with its environment.
Include examples of user input, network communication, and power supply. 09501007
Ans. The components of a computer interact with each other to perform tasks. For example, when
you open a file using your mouse or keyboard, several components of mputer interact
seamlessly to make this action happen. Here’s a step-by-sep gRati focess. - o oo
1.  User Action or input: You do ble=glick \on, & S oyour mouse or press a key

combination to open_ a file. g le-click on a document named i

“report.docx” on yout \d :
yboard sends a signal to the computer indicating that you

2. Input Device: ‘t- m
want t file.
operating system through the USB (Universal Serial Bus) connection.

For example, the mouse sends sensory input to the computer’s
1. Environment

The computer system environment includes any external devices that interact with the computer.

For example. : '

e Power Supply: Provides electrical power to allow the computer to work.

* Network: Connects the computer to other systems and the internet.

* Peripherals: Include printers, scanners and external discs that expand the computer’s |
capabilities. : ‘ -4

2. Interaction with the environment .

User Input: A user types on the keyboard and the computer processes the input to display text -

on the screen. : : :

Network Communication: The computer sends and receives data over the internet to browse

websites or download files. ' :
Power Supply: The computer relies on a stable power supply to.f @@m <. o
Q.8 Explain the Von Neumann architecture of a conpute g a discussion on the main

components, their functions, and th ow the architecture operates.

09501008
uter paradigm that delineates a system in which the
hardware of the co T primary components: the memory, the Central Processing
- Unit (CPW‘%ﬂisms, and output mechanisms. This model is called the John Von
Neumann el, the Neumann model named in honor of the mathematician and physicist who
contributed to its development during the 1940s. '

=¢ 08
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Components - - @@ e
Now we will look at brief overview of the keag parts th @ @@J cture of the Von

Neumann computer.

1. Memory: Contain both inpag rogram) required for CPU processing.
For instance, consider the 1% ' er, when a program starts it is loaded into RAM to
enable faster executi aFy when it runs from the hard disk. :

2. Central ng Unit ‘

(CPU): Performs addition The following diagram represents:-

and subtraction and executes - :

commands provided by the F——+ICPU (Contral . . .{* ]

memory. The system has two : Eocessing Unit)

main components: The ’ :

Arithmetic Logic Unit (ALU) |

performs_ mathemat%cal . »("CU (Control Unit)

computations and - logical -

operations.

A Control Unit (CU)‘ is a " —l | I ={ Output |

peripheral that governs the

activities of the CPU by [ALU(Arithmetic & Logical Unit)]
instructing the ALU and memory : ' {
to execute tasks according to the M@O@©L
program instruction. It ensures the Q | W\\

proper and timely executiqn{df KKX(} LMY (Memory Unit)]<_.
duties by all the

components. 5% ' _
When doing t tion 2 + 2 on a calculator application, the Arithmetic Logic Unit (ALU)
handles the nunierical values while the Control Unit (CU) supervises the whole procedure.

3. Input devices: Enable users to input data and instructions into the computer system. Illustrative
examples include keyboard, mouse, and microphone. Entering text on the keyboard transmits data
to the CPU for subsequent processing, ' ; e
4. Output devices: Present or communicate the outcomes of the tasks executed by the computer.
Consider, for instance, a monitor and printer, upon completion of data processing, the CPU
transmits the outcomes to the monitor for visual display.

A system bus is a communication mechanism that facilitates the movement of data between
components inside a computational system. It comprises: ' :

Data Bus: Transports data.

Address Bus: Maintains data destination information.

Control Bus: Transports control electrical signals.

N

" VON NEUMANN

ARCHITECTURE _
+ Memory Q v - :
IWO Online Lecture |[E¥E%

' ‘publicatlons.linique.edu.pkOUGI.publications@uniquenotésofﬁclal@@Uniquepilblications@0324—6666661-2-3)‘
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Q.9 Explain the Working of Von Neumann Architect
es for a CPU to carry oul

Ans. The Von Neumann architecture encompasss: \a
- instructions, namely retrieval, inteip (@s tion, and storage to demonstrate thi

.procedure, we will use t ddition with basic calculator application.
1. Fetching : '

Description: ocessing unit retrieves an instruction from the computer’s memory,
This ins pecifies the operation to be executed by the CPU.

Hardware Components: Memory, CPU (Program Counter (PC), Instruction Register (IR)
Specification: The Program Counter (PC) stores the memory address of the subsequent
instruction.«Once the address is stored in memory, the instruction located at that location is
retrieved and placed into the Instruction Register (IR).

2. Decoding : : : | ‘ , :

In order to determine the necessary action, the Control Unit (CU) decodes the instruction.
Comprising components: Control Unit (CU). , : ;
Detail: The Control Unit (CU) decodes the opcode (operation code) of the instruction and
determines the required procedures and data. : ' A :

3. Execution ; : : |
Description: The CPU processes the instruction. When the instruction involves a computation, it
is executed by the Arithmetic Logic Unit (ALU). Any task that requires trarﬁ@’mg data between

several locations is managed by the CU. @ @@ ,
Involved Components: ALU, CU. ‘ m e |
Detail: The Arithmetic and Logic | hematical and logical calculations,

while he Control Unit (CO alssion activities.

4. Storing: K§%& _ ‘ — - ' 1
.Descﬂptiowwké of the computation is either returned to memory or sent to an output
device. : |

Involved Components: Memory and output Device. : ]
Specification: The outcome is either stored in a designated memory location or sent to an output|
~ device, such as a display. ' . 4
Q.10 Explore the Characteristics of Von-Neumann Architecture with its merits and
demerits. 09501010 ; ' i
Ans. Following are the key characteristics of the Von Neumann computer architecture:
1. Single Memory Store: Both program instructions and data are stored in the same memory
space. For example, in a computer game, both the game’s code and the data (like scores and
player position) are Stored in the same RAM. : :
- 2. Sequential Execution: Instructions are processed one after
another in a sequence. For example, when your computer runs Did You Know?
a program, it follows the steps one by one in the order they are John V mann (1903— |
written. ‘

‘ . W @%@ o Hungarian- E
3. Stored Program Concef. * Programs arg sto u merican  Mathematician, |
‘and can be changed by ,“5’ om \&‘@ e.when yo Physicist, Computer |
update a software progra@%ﬁg\‘@ hstrtction replaces the Scientist, and Polymath. |
old one in memo - | : .

Advantag sadvantages : :
The advantages and disadvantages of Von Neumann computer architecture are discussed here.

€10 3
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Advantages i

' o Simplified Design: By combining instructions and data int 'n@ area,
architecture is simplified. - | 3 B _
] @ @ ntents. e

o Flexibility: Programs can be easily chan
Disadvantages Q ‘ : : ;
« The Von Neumann bottle ‘ 0 na single memory area limits the CPU’s ability to

retrieve instruction :u\i\n'».\: . : |
» Security Ri aving data and instructions stored in the same area poses a problem where
one program can alter another’s instructions in a manner that is security risk. The Von Neumann
architecture is key important aspect of the design and structure of many computers, serving as a
central model on how they operate. However, this model has been essential in the evolution of
computing technology, despite its limitation. e ;
Q.11 Explain Hardware and Software with different type of Computing Systems. Also
explains Networking Systems. 09501011
Ans. A computer system is a structured set of hardware and software components specifically
designed for data processing and the performance of various operations. These systems can range
from simple technological tools, such as calculators used for performing mathematical
calculations to complex network of linked computers. i :
+ Hardware of a computer system refers to the tangible components of the system. These
include the Central Processing Unit (CPU), Random Access Memary (RAM}, storage devices,

and input and output devices. _ -
+ Software refers to a collection of instructions that dictate the : @M(ms that
hardware must do. There exist two primary calegoyif 5 Stware and application
~ software. System Software gnc ¢s\ 1he, Op ‘_i N ) and utility applications

responsible for managing ‘thg \c s such as Windows, macOS, and Linux
distributions. Applicati fyy: dfers to software applications that are specifically
developed Wﬁ&mﬁ nctions for the user, such as word processors web browsers,
and games. e S :
+ Electricity: Electricity is the power source that enables the hardware components to function.
Without electricity the hardware components cannot function and the computing system will
not operate. : ; : :
1. Types of computing Systems -
Computing systems come in various types some of these include the followings
*» Computer ‘
Software Systems
Computer Networks
Internet _
. Computer Network Systems -

A computer network system connects multiple computers and devices, enabling the efficient
xchange of resources and information. ;

o &

3. Objectives

« Resource Sharing: Allow multiple iusers to share resources like | €5 a{‘@a ternet
a 0 ;

access within an office or other settings. O
« Communication: Enable efficient co
* Data Management Facili@ : @ s

e 4 1P
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4. Components _
Routers: Routers are devices that transmit da;

Network Cables: A physica
Network Software
Protocols: Rule
Network

Server.

&

Q.12 What do you know about Internet? Explain with Protocols.

for data exchange such as TCP/IP.
ystems: Software that manages network resources, such as Windows

09501012

Ans. The internet is a vast and complex system designed to connect multiple networks worldwide,
include private public, academic, business, and government networks. Its primary objective is to
facilitate communication and data exchange between computers and users globally

Internet Protocols

e TCP/IP (Transmission Control Protocol/ Internet

govern data transmission over the internet.

Protocol): The core protocols that

e User Datagram Protocol (UDP): Faster but less reliable.
¢ File Transfer Protocol (FTP): Used for Transforming files between computers.
* Post Office Protocol (POP): Used for retrieving emails from server/network.

Interaction among Components:

The components of the internet interact with each other to perform differen
when a user requests a web page through a web browser, se 1€ e
‘together to display its contents on the user's goreen @

Environment

The internet operates in @ \djye ﬁ\£
networks across differen I Ons\ime
This environment |

N

Q.1 Define Natural System.
Ans. Natural systems are those that exist in
nature and operate independently of human
involvement. They are governed by natural
laws and process. ‘

Q.2 Mention some examples of Natural
System. : 09501014
Ans. Following are the examples of some
natural systems that exists in nature.
~ e Physical systems :
Chemical systems

Biological systems
Psychological systems

Q.3 Differentiate between Physical s
Chemical Systems. :
Ans. Physical systems at
physical compone

09501013

or example,
nternet work

AniC™ environment, connecting various types of

e design security, and performance of the internet.

laws of physics. They include things ranging
from sub atomic particles, atoms, planets,
stars, galaxies and customs. Chemical
systems involve substances and their
interactions, transformations, and reactions.
They are governed by the laws of chemistry.

Q.4 What are the Biological Systems?
~ 09501016

Ans. Biological systems consist of living
organisms and their interactions. They are
governed by biological processes such as

growth, reproduction, and metabolism.
Q.5 What @w about
P %{@ 09501017
ogrcal systems involve the
and behavior. They include thoughts,
emotions, and mental processes, governed by |

the principles of Psychology.

0
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Q.6 What are the Artificial Systems?
09501018

certain functions or address

These systems can be as s 1 a\whee
as large as the Uni o
Q.7 Mention e“important types of

Artificial Systems. 09501019

Ans. There are different types artificial
systems, some of which are described below:

Knowledge Systems

Engineering Systems

Social Systems

Q.8 How Artificial System works? 09501020

Ans. Artificial systems are a vital part of the
contemporary society because they reinforce
productivity, solve complex problems, and
improve people’s well-being.

Q.9 Define Knowledge System. 09501021
Ans. A knowledge system is unique because

it is developed to capture, process, facilitate,

store, retrieve and manage information.

Q.10 Describe the role of Mathematics

Knowledge System. Q T

structures and patterns.

Q.11 What is Information Management
Systems (IMS)? 09501023
Ans. These are specific applications
developed with the purpose of capturing
archiving, organizing and disseminating
data.

Q.12 How Engineering System works?
: ~ 09501024

Ans. Products developed by engineers are
complex frameworks or devices that apply
engineering concepts to perform certain tasks
or solve technical challenges. :

Q.13 Give some examples of Engineering
Systems. 09501025
Ans. These are some examples of
engineers of various types
according to their own s
and perspective:

Ans. Mathematics i1s a & khowledge
which is i problems
connected to n ers, their amounts, forms, -

. 5@@@%@@

£
X

Systems .
Mechanical Enginee s
En»‘ oinéering Systems
&, catEngineering Systems
Software Engineering Systems
Q.14 What do you know about Software
Engineering Systems? 09501026
Ans. It is the process of designing,
~ developing and maintaining software to
perform certain tasks eradicating errors. For
instance, an online tool assisting a library in
tracking books, users as well as stock in their
procession. : e :
Q.15 What are the Social Systems? 09501027
Ans. Social systems refer to structured
frameworks established . by individuals to
effectively handle social interactions,
organizational governance, and communal
endeavors.
Q.16 Write some examples of Social

Systems? 09501028
Here Few @@@f social
X ic institutions
e Governments -
e Organizations
Q.17 How would you relate System with
Science? 09501029

Ans. Knowledge is our understanding of
various systems in the universe around and
within us. Science is a systematic way 10
validate this understanding. Science can be
divided into two main types: natural science
and design science. :

Q.18 Draw the diagram of empirical cycle.
09501030

Ans.

Empirical Cycle of Natural Science

135




Q.19 What is Design Science? 09501031
Ans. Design Science is focused on designing

and creating artifacts (tools,

methods) to achieve ific
nature of design scie ﬁé‘s} :
meaning that it aj nd create

artificial " ,
Q.20 Dr the diagram of Regulative
Cycle. 09501032 '
Ans.
EOk:ﬁo? Problem
it Investigation/Identification
Regulative.
Cycle
Solution
Solution Design
Implementation ;
Regulate Cycle of Design Science

Q.21 What is the study of Algorithms?
\ 09501033

Ans. existing an

a!~orithm to understand their effici cy and

limnitations. For cxampl& dyi QO

sorting algorithms and W@ 1 .
nder:s

which arrange giy 3 _
Q.22 he main objective of
computer? 09501034
Ans. The main objective of a computer is to
perform computations,  process data, and
execute different tasks -efficiently. For
example, a personal computer’s objective is
to run software applications such as word
processors, web browsers and games.

Q.23 What are the three main external

devices that interact with computer?
09501035

Here are the following external

Researchers analyze

Ans.
devices:

e Power Supply: Provides electrical
power to allow the computer to work.
Network: Connects the computer

09501036

—>| CPU (Central - .
Processing Unit)

—»[ CU (Control Unit) ]—

|

[ALU(Arithmelic & Logical Unit)]

:{ Output '

———[MU (Memory Unit)}«—
Q.25 What are

the com nents of Von
Ann *, C@‘\ 09501037
m# irig_drethe key components of
o\t
[ ]

o Central Processing Unit (CPU)
Input devices e
Output devices :

Q.26 What are the main types of Buses?
~ : 09501038

Ans. There are three main types of buses
available: SEan

Data Bus: Transports data.

Address Bus: Maintains data destination
information.
Control Bus:
electrical signals. :
Q.27 Make list of working components of
‘'Von Neumann Architecture. 09501039

Ans. Following are the lisitgf%tﬁworking
s NEONS

Execution

Transports and control

Storing




Q.28 Differentiate between Hardware and
Software. 09501040

to the tangible components A
These include the Central P :

(CPU), Random Acc emor) A
storage devi Ut and output
devices. :

Software refers to a collection of
instructions that dictate the requirements and
actions that hardware must do. The two
primary categories are: System software
and application software.

Choose the correction option.
Natural and Artificial Science
1. Which of the following is an example of
a natural system? 09501042
(a) Banking system ,

(b) Human circulatory system

(c) Transportation
(d) Computer system
What is the key differenee

2,

natural and artificj s
(a) Natur feéated by ‘
- human ite artificial systems exist

naturally
(b) Natural systems exist naturally, while
artificial systems are man-made
(c) Natural systems are always simple,
while artificial systems are complex
(d) Natural systems require programming,
while artificial systems do not :
3. Which of the following is NOT an
example of an artificial system? 09501044
(a) Solar system
(b) Traffic control system
(¢) Automated billing system
(d) Railway reservation system
Which of the following best describes
an artificial system? 09501045

4.

Tojic Wise Multiple Choice

o

Q.29 What are th ter@@@ds? .
- 09501041

fnsmission  Control
ternet Protocol): The core
protocols that govern data transmission over .
the internet. :
- User Datagram Protocol (UDP): Faster but
less reliable.
File Transfer Protoeol (FTP): Used for
Transforming files between computers.
Post Office Protocol (POP): Used for
retrieving emails from server/network.

Qucstimis (Additional)

(c) A system that cannot be modified once
~created , :

(d) A system that always operates
‘automatically

. Which of th mpleof_
bination of

5
x@ wrtificial systems)? 09501046

(a) Human respiratory system

(b) A weather forecasting system

(c) A dam controlling river water flow
(d) A simple pendulum

6. Which of the following is the "brain" of
a computer system? : 09501047
(a) Hard Disk Drive (HDD)

(b) Central Processing Unit (CPU)
(c) Random Access Memory (RAM)
(d) Power Supply Unit (PSU)

7. Which component of the computer
system is responsible for temporarily
storing data and instructions while the

CPU processes them? m 09501048
S
(Read=Only Memory)
\ ard Disk Drive (HDD)
* (d) Graphics Processing Unit (GPU)

(a) A system that exists naturally wit Q
human intervention (O Q
(b) A system that is creatﬂ -

controlled $

415




8. Which of the following is an input
device? 095010

(a) Monitor |
(b) Printer “@
(d) Speaker Q
~ 9. Which ing is a storage device
‘ used to ermanently store data in a

(¢) Keyboard

- computer? 09501050

(a) Random Access Memory (RAM)

(b) Cache Memory

(c) Hard Disk Drive (HDD)

(d) Arithmetic Logic Unit (ALU)

What is the primary function of an -

operating system in a computer system?
09501051

(a) To provide hardware components

(b) To manage hardware and software

10.

11.

resources

(c) To act as an input device

(d) To manufacture computer parts

Which of the following is a key

characteristic of the Von Neum

architecture? m&

(a) Separate memory

~ data %

(b) a are stored in the
sa emory

(c) Data is stored in a separate storage unit
from instructions

(d) No need for a central processmg unit
(CPU) .

12. What is the main disadvantage of the
Von Neumann architecture? 09501053
(a) High cost of components
(b) Difficulty in executing machine

language instructions
(c) Limited data storage capacity
(d) Bottleneck due to shared memory
access for instructions and data
Which of the following components is
NOT a part of the Von Neumann

L

ol

14.In Von n re, which
aﬁ‘@nsmle for
trolling the flow of instructions and

data? 09501055
(a) Arithmetic Logic Unit (ALU)
(b) Control Unit (CU) -
(c) Cache Memory
(d) Input/Output devices
15. How does the Von Neumann
architecture differ from the Harvard

architecture? 09501056
(a) Von Neumann has separate’ memory
for data and instructions, while

Harvard shares the same memory .
(b) Von Neumann stores data and

instructions in the same memory,

while Harvard stores them separately

argé@@trol unit,

Internet Protocols

16. Which of the following protocol is used
to transfer web pages from a web server to
a web browser? 09501057
(a) FTP (File Transfer Protocol)
(b) HTTP (Hypertext Transfer Protocol)
(c) SMTP (Simple Mail Transfer
- Protocol)
(d) SNMP (Simple Network Management
Protocol) :
17. Which protocol is used to send emails
over the Internet? 09501058
(a) POP3 (Post Office Protocol 3)
i tocol)
il Transfer

(

d) IMAP (internet Message Access
Protocol) :

architecture? 095010,

(a) Central Processing Unit (CPU C
(b) Input/Output devick

(c) Control Unit (C )

(d) Graphij it (GPU)

6



'18. Which protocol is responsible for
assigning IP addresses to devices on a
network? ‘
(a) DNS (Domain Name 5§t
(b) DHCP (Dynamic Hos

\‘ I Oy )

Protocol) _ o ‘
(c) TCP ( ion Control Protocol)
(d) ARP (Address Resolution Protocol) .

What is the primary purpose of the

DNS (Domain Name System) protocol?
09501060

19.

fe!

(c) IP (Internet Protocol m
essage
tosol)

21. Which systems involve the mind and
behavior?
(a) Artificial - (b) Chemical
(c) Psychological ~ (d) Biological

22. Which systems involve Substances and

09501062

(a) To assign IP aFldresscs to devices their Interactions? 09501063
(b) To map domain names t0 IP (a) Artificial (b) Chemical
addresses Bt ion <+ Bidlosaal
(c) To ensure secure transmission of data s .syc S e . ( _). e
(d) To transfer files over the internet 23. Which system consist on living :
20. Which protocol ensures reliable data organism? ‘ . 09501064
' transmission between two devices over (a) Artificial (b) Chemical
the Internet? 09501061 - (¢) Psychological (d) Biological
(a) UDP (User Datagram Protocol) : , b : : ;
(b) TCP (Transmission Control Protocol) : : @ P
| BAnswer Key WO@
b |2 ] b o0 amd HNUNEe 6 7b | 7] a T
o e 10 eIl i3 id b |1 16| b |
17 | NN [ b |20 b | 21 22 1'b | 2314

Choose the correction option
1. What is the primary function of a
system?
(a) To work independently
(b) To achieve a common goal
(c) To create new systems
~ (d) To provide entertainment v
What is one of the fundamental
concepts of any system? 09501066
(a) Its size ' '
(b) Its objective
(c) Its age
* (d) Its prize
3. What is an example of a

09501065

system?
(a) A human body
(b) Com

olved Exercise

Tl

4 11

7

(c) A thermostat regulating temperature
(d) The Internet : ;
What type of environment remains -
unchanged unless the system provides
an output? 09501068
~ (a) Dynamic
(b) Static
(c) Deterministic
(d) Non-deterministic
5, What are the basic components of a
system?

a)-USBIp w@me
) Obrectives gom onents
Y b :
(5

nvitonment, communication

09501069

(¢) Input, outputs, processes
(d) Sensors, actuators, controllers




6. What concept does the theory of
systems aim to understand? 09501070

(a) Hardware design Q
it
NS

(b) System interactions

.....

1le] execution of instructions
Single memory store for both

0!

over time program instructions and data
(c) Software applicati S (d) Multiples CPUs for different tasks
(d) Ne i : 9. What is a disadvantage of the Von
7. What role does the Operating System Neumann architecture? 09501073
(OS) play in a computer? St (a) Complex design due to separate
(a) It performs calculations and executes memory spaces -
Instructions (b) Difficult to modify programs stored
(b) It temporarily stores data and in memory :
instructions for.the CPU X (c) Bottleneck due to single memory
{c). 1t receives input _from interface space for instructions and data
co_mp_onents and decides what to do (d) Lack of flexibility in executing
with it _ instructions '
(d) It provides long-term storage of data 10. Which of the following transports data
e.md software : inside a computer among different
8. Which of the following describes the components? SR04
Von Neumann architecture’s main (a) Control Unit System Bus
characteristic? 09501072 (c) Memo mrocessor
@§ 7@ €O
- { D . : -
1b2'b3c9\\i(\1@\;\1\1\/63b7c8c9c10b

Q.1 Define system. What are its basic
components? 09501075
Ans. An information system is simply an
organized set of components that are
coordinated to perform a designated
function. Systems can be broadly categorized
into two types, namely Artificial Systems
and Natural Systems.
Q.2 Differentiate between Natural and
Artificial systems. 09501076
Ans. Natural systems are those that exist in
nature and operate independently of human
involvement. They are governed by natural
laws and process. Artificial systems are
created and developed by people so that they

may fulfill certain functions or addressO

certain issues. “

Q.3 Describe the main ¢ ﬁ@
computer systemF [P\U 09501077

O

Short Questions

Ans. A . computer composed of many

essential components that operate < in
conjunction. These components include:
Interface components refer to the

fundamental parts of a computer system,
including input devices such as the keyboard
and mouse.
* Processing Components
CPU
Memory (RAM & ROM)
o Operating System (OS)
e Software and its types.
Q4 List and describe
computing systems. 09501078
An g& a structured set
and software components
ically designed for data processing and
the performance of various operations.

types of

418 »
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e Hardware of a computer system refers
to the tangible components of the system

e Software refers to a collection| \0
instructions that dictate thg : %@
and actions that hardwar -‘\ ‘f

o Electricity: \18 'i power

~ source bles the hardware
components to function.

Q.5 What are the main components of

the Von Neumann architecture? 09501079

Ans. See Short Question No. 25

Q.6 What is the Von Neumann computer

architecture? List its key components.
09501080

Ans. The Von Neumann architecture is a
computer paradigm that delineates a system.
This model is called the John Von Neumann
model. Following are the key characteristics
of the Von Neumann computer architecture:

- Single Memory Store: Both program
instructions and data are stored in the same
memory space.

Sequential Execution:

stored in memo y the
computer.
Q.7 What are the four main steps in the

Von Neumann archltecture s instruction
cycle? :
Ans. See Short Question No. 27

Q.8 What is the Von Neumann bottleneck?
09501082

Ans. The Von Neumann bottleneck occurs
when a single memory area limits the CPU’s

09501081

Instructlons
processed one after another KX
Stored Program Concep @

¢ @eneck is a
ob transfer between
U (Central Processing Unit)
memory (RAM).

Q.9 What is the key advantage of the Von
Neumann architecture? 09501083
Ans.

o Simplified Design: By combining
instructions and data into a single
‘memory area, architecture is s1mp11ﬁed

e Flexibility: Programs can be easily
changed by changing memory contents.

Q.10 What are the three main

requirements for a computing system to

function? ‘ 09501084

Ans. A computer system is a structured set

of hardware and software components

quickly. The Von

the performance of various operations.

e Hardw @@ @@
A computing system requlres the following
to function:
Hardware: The physical components that
carry out instructions.
Software: refers to programs and operatmg
systems that send instructions to hardware.
Human-ware (Users): The individuals who
interact with, use, and beneﬁt from the
system.
These components work together to provide
a fully working computing environment.

ability to retrieve instructions and data

Long Questions

Q.1 Define and describe the concept of a system. Explain the fundamental compbnents,

objectives, environment, and methods of communlcatnon wnthm a system

Ans. Long Question No. 1

09501085

Q.2 Differentiate between natural (3 thelr characterlstles,
functions, and purpose w. %@ 09501086

el
Ans. Long Question No. 5@\ \

€19 ¥

specifically designed for data processing and




Q.3 Examine the relationship between systems and different bras hemq@, including
natural science, design science, and computer science ¥) es utilize system

theory to understand and improve\t especfive fields? Pruvide specific
examples to support you

~ Ans. Long Question R 4
Q.4 Explor pes of computing systems such as computers, software system,

computer n s, and the internet. : : : ” 09501088
Ans. Long Question No. 11

Q.5 Describe the main characteristics of a computer as a system, including its objectives,
components and interactions among these components. - : 09501089
Ans. Long Question No. 6 ' ‘

09501087
S

.. Q.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 archltecture .
operates. : : ; 09501090
Ans. Long Questlon No. 8

0.7 Provide a detailed explanation of how a computer interacts with its envmmment

Include examples of user input, network communication, and power supply. 09501091
Ans. Long Question No. 7 ‘ e ,

Q.8 Describe the process of retrieving and dlslaymg a file psing ¢ mased on the
interactions among different components Frovidey ‘i b Explanation of how input is

processed, data is transferr,

th screen. ' 09501092
Ans. The process of retr

interactions betw d ard  software compohents. It begins with the user entering
i1formatio u le—clicking a file icon with a mouse or browsing a file manager with a
keyboard. ' : '

Input: /O (input/output), pronounced "eye-oh," describes any action, program or dev1ce that
sends data to or from a computer. Common I/O dev1ces include printers, hard disks, keyboards
and mouse.

Input/output devices are important in computer programming because they make it easier for
computmg equipment to connect across networks. . ;
Input Processmg Data processing is a sequence of processes conducted on data to transform,
analyze, -and  organize it into - a = suitable format for = future  use.
Raw data is transformed into meaningful or consumable formats through a variety of processes '
and procedures. Data collection, filtering, sorting, and analysis are common stages in this process.
The goal is to extract relevant data that can be used in decision-making processes or to
complement existing technologies. To accomplish this, data engineers and entists use a
variety of data processing tools and procedures to ensure \i % @md useful.
Output: Output devices are constantl vol PrOVES. Every day, new types of

display outputs, printers, .3 i\ n odiiced. hese devices are in charge of
conveying data in a forma derstand such as text, images and audios. -

€20 »




09501093

| ' 320@@))@

Activity 1 | e m
Objective: To introduce the GWW%&% er; how different components

interact.

Required Maw o
' Poster boards, markers, sticky notes, chart paper, drawing tools.

Activity type: Group ; St
Activity Task Detail: Start with a discussion where the teacher introduces the concept of systems
using examples like cars and schools. Students will contribute their examples and ideas. Next
perform, a brainstorming session, where students will work in groups to identify and list the
systems they interact with daily. They will then create a system map on poster boards, labeling the
components and their interactions. Finally, during a gallery walk, each group will present their
system map, followed by a feedback session where the teacher provides feedback and answer -
questions. - i
Output: Each group will produce a system map poster illustrating their chosen system, and
students will enhance their pr_eseritation and explanation skills. o ‘

Ans. Practical Work/Class Work/Lab Work

o@ 09501094

Activity 2 | | s
Objective: To apply the principles of sysfep g @@S@ﬂ he process of creating a

functional system. Q

Required Material: Cot t ables-with diagramming software (e. g.-, Lucid chért), papér,
pencils, man§mpw‘—\\r}§ro | E e ' :
Activity TypesPair .~ : : : v

Activity Tasks Detail: Begin with an introduction where the teacher presents an example ofa
simple system. Students will then work in pairs to define the objective of their chosen system, list
its components, describe their interactions, and outline the system’s environment. The pairs will

use diagramming software to create a'system prototype or diagram. Finally, they will present their
designs to the class in a review and feedback session. S e

Output: Each pair will produce a system prototype or diagram and receive feedback to refine
their design ideas.
Ans. Practical Work/Class Work/Lab Work

Activity 3: Interactive Simulation S LR 09501095
The purpose of this activity is with the aim of understanding how variability affects the

system of interest. ; m
c©

Materials Needed

_ ao '
Computers or tablets with inte aces @nwt on tools (like an ecosystem
simulator). , O%m . N

G A
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@b@e@l@g what system

withg simulation will be implemented.
anipulating different variables and analyzing

Activity Tasks Detail
Individual or Group Ass1gnments the teach
V]
&

dynam1cs entail as well as provrd

Students will then worky
how the system reacts ¢ to review their results, the students will be reflecting on
ire system during the discussion. The teacher will emphasize that all

~ how chan © i Iscussi i i
these parfs\are integrated and balanced, and the students will follow this aspect during their

5ol

. conversation.

~ Outcome: They produce detailed observation notes as well as better 1n31ghts into system
“dynamics and balance.
Ans. Practical Work/Class Work/Lab Work

Activity 4 ; _ / . 09501096
Objective: To experience managing a system and making decisions to keep it functional.
Required Material: Computers or tablets with internet access, city simulation game (e.g.,
SimCity). '

Activity Types: Pair (Group of two students)

Activity Tasks Detail: Begin with an introduction to the srmulatron game explaining its
objectives and mechanics. Students will then play the game in c decisions to
manage their city. After gameplay, a debri ents to discuss their
experiences, challenges, and strategie x

management concepts dis€ussed- r‘“
Output: Hands-on game “&- erience and reﬂectron on system management challenge and

strategies. o
Ans. Pra 1' Work/Class Work/Lab Work

Activity § o 09501097
Objective: Students will discover how computer components work together to process and
display data. :
Required Material: Markers, index cards and a ﬂowchart template are required.

Pair-based activity: Tasks Begin with an introduction to data processing in computer. Students
will work in pairs to create a flowchart illustrating the data stream from input to output. Each pair
will present their flowcharts and participate in a class discussion to highlight key points.

Output Improved presentation and debating skills, as well as through flowcharts depicting the data.
path.

Ans. Practical Work/Class Work/Lab Work

Activity 6 09501098

Objective: Students will discover learn about the differe @@puter and their

these experiences to system

functions.
Required Materlal | a
worksheets for labeling




Activity Tasks Detail: The teacher will start with an overview of key computer COMPORITES.
Students will then work in small groups identifying and labeling computer parts using worksheets.
Groups will present their ﬁndmgs 1n a session, followed by a Q&A w@ 1@ lariﬁes any

misunderstandings.

Output: Labeled worksheets, enhanced @@@ a deeper understanding of
computer components.

Ans. Practical Work/Class W '

Activity 7: Col ystem Around Us . 09501099

\L \NJ
Activity Tasks Detail: Start with an introduction on computing systems. Students will then
research and list various computing systems. Students will then research and list various
computing systems they use daily completing a worksheet. In a group sharing session students
will discuss their findings. The class will engage in a discussion to highlight key points, and
students will begin preparing a short presentation on a computing system for the next class.

Output: Completed worksheets, group insights and a short presentatxon on a chosen computing
system.

Ans. Practical Work/Class Work/Lab Work




