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Short Intr of Unit

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 communication within a system. OR 19501001

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.
A

o SRy

Power Electronics
Electric Motor

Engine
System of a Car_ 1\ (010"
N U
& \Fach component plays a specific role and
»'the system. Understanding the role of each component

d how the entire system works. This helps in identifying
ormance, and refining system design.

Components
Components are the buildifg, k
contributes to the overall
of the system is i
problems, 1
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Every system haq ap %Ef mshe'-‘. to fulfil. Analyzing a system’s operation
requires und:.m “‘ﬁ s insight improves the efficiency and efficacy of the present
system. A tran tf:rn aims to transfer people and products securely and effectively between
locations. A Lmnputer system's principal goal is to process data and provide useful information to
USETS, |
Types of System Objectives
Systems can have different objectives depending on their nature and purpoee Common objectives
include:
1. Information Processing: Collecting, storing, processing, and distributing information, for

example. :

e A computer system processes user data to produce meaningful outputs,

e The human brain processes information received by the human senses to perceive the

@ﬂ@

environment.
2. Supporting Other System: Providing a platform or infrastructure for ,pt{:ir systems o
work, for example: Q (’ @ 1".
e A cell phone provides a platfo EVJ
e The sun provides en %ﬁ we
3.  Achieving specific s or processes, for example:
e A the § mtams_. a set temperature in an environment.

o Acar ug‘ ne system aims to convert fuel into mechanical energy efficiently.




— ors
ey anane

Brain: Information processing Call Phone: Supporting Thermnsté-t.:.ﬁchieving
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 ﬁi

*  Static: The environment remains unchange @m@é@ an output. There are
no changes occurring in the enviranment ‘ﬁ} tgm j§ working internally.

*  Dynamic: The envirgnifignt ¢ : ‘ ently of the system’s output. The system
must account for changes that 'pte 1 time in the environment.

eterministic 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 indcpen%y ﬂinvu[v-ement.
|

They are governed by natural laws and process_Followi ’“r,d-. s of some natural
systems that exist in nature. ' ﬁﬁ}
e

1. Physical Systems ® E:

L] Detern .

Physical systems are com omponents and governed by the laws of physics.
They include thi sub atomic particles, atoms, planets, stars, galaxies and
customs, PhyS 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.

—_— i ——— - »




2. Chemical Systems

Chemical systems involve substances and their i
are governed by the laws of chemis
formed when hydrogen atoms wia
3. Biological Systems "‘%ﬁl
Biological systems rﬁ}a} ing organisms and their interactions. They are governed by

biological pn‘g@g as growth, reproduction, and metabolism. Biological systems emerge
from chemical systems when molecules interact in

."‘_'I.II Mayoens

== @Eﬁ% A
I cnﬁ@m@{s tion's, and reactions. They
l&, ax pical system like water (H;0) is

s: Tollowing chemical rules and reactions.

j\; W

complex ways to form living cells, which then organize ? Did You Know?
nto 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, | ¢fficient ms_p“’"ﬂ‘;‘m' T-E: railway
They include 1houg‘.htsr. emotions, and mental processes, EES, ﬂ;ﬁiﬁﬂgﬂ] t:::;t E;ﬂ:iras;
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 @@\jﬁﬂﬁll certain

functions or address certain issues. These systems.can A : or as large as the
United Nations. Artificial. systems a vital rary society because they
ik

reinforce productivity, solve _ rove people’s well-being. There are
different types of artificial s T are described below:

Knowledge Systems ‘ 3
A knowledg : ique because it is developed to capture, process, facilitate, store,
retrieve and e 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.

e 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.

e 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 & Social Syste ﬁ(ﬂ&h 09501004
Ans, 1. Engineering Systems 0 _,S =

Products developed by engmea:s are [COmp

devlces that apply engineering

concepts to perform certai it enges These are some examples of how
engineers of various types ' s accurdmg to their own special knowledge and
perspective, giv heir ongmal visions and approaches.

¢ Civil E y*stems 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.

* Mechanical Engineering Systems: Engage in planning and creating devices that make a
utilization of forces from outside to accomplish work. For instance, a robotic arm apphed in
assembly line for packaging of products in factories.

* Chemical Engineering Systems: Focuses on converting raw materials into useful products
through chemical processes, constdenng mternal 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 ﬂﬂﬁlgmng, dew:l d maintaining
software to perform certain tasks eradicating errors. For in -s oY ting a library
in tracking books, users as well as stock in ﬂBu- p

2. Social System

Social systems refer to strap ed by mdividuals to effectively handle
social interactions, organi ce, and cﬂmmunaI endeavors. The basic goal of these
systems is to majntai : provide services and facilitate social connections.

e Academ ions: 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 representatives are elected and
authoritarian regimes, where power is centralized.

e 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
internet? 09501005
OR TN

What do you know mean by System and Science? Brieflyd Qc}u

Ans. Knowledge is our understanding : s i

Science is a systematic way, ahdate Ai : S::lence can be divided into two main
types: natural science and i natural science, scientist study existing natural
systems to unde gs. Wmla in design seience scientist create new systems to
solve problem eve speclﬁc goals.

erse around and within us.
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1. Natural science is meant to uncover the '
objectivity and functionality of natural Systems bﬂ\&'—\
the natural world. Tts nature is -
meaning that the scientists) s

and describe natural %@ :
2. Design \foctsed 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

* Natural Science: Studying the ecosystem of Empirical Cycle of Natural Science

a forest to understand how different species interact (descriptive).

e Design Science: Developing a new software system to manage fdreﬂt data and improve

conservation efforts,
Y e
Solutian, N\ Problem
Evaluatio | = T
\ nvestigation/ldentification
NN
Solution

Solution Design
Implementation

Regulative Cycle of Design 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.

* Natural science of computer science

Natural science of computer science focuses on finding the basic rules that Wuw computer

systems work. This involve the study of various algorithms an i :
e Study of Algorithms | ‘-’m 2.J0
Researchers analyze existing an algorithm 0 grstand Jtheir Jefficiency and limitations. For

example, studving different v alaorith
in an order. ‘

J

——_|



For example: Designing a new programming language that makes 1t easier OWEIUP@I; w
write secure computer programs. a

« Improvement of computer system ) w 2

Researcher work on enhancing-gRisting & “ eri-For example, creating a more
efficient databa % sai handle larger amounts of data faster and with

se managem :
fewer errors. | 0
Q.6 Explain Co r 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. 09201006
Ans. A computer is a complex system designed to process data and perform tasks according to a
set of instructions.
Objectives

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
A computer is composed of many essential components that operate in conjunction. These
components include: - @,@
Interface Components: ®) . g0
Interface components refer, 1o the fundame : puter system, including input
devices such as the keyboard ahd\fG 1 &‘i jow users to interact with the computer.
Compulter outpl ey \d+ronitors and printers, are used to presents of generate
results from -&%eratiﬁns. ;
Processing Components

« The processing components of a computer consist of the CPU, which acts as the Central
Processing Unit responsible for computations and executing command.

« 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. -

» The operating system 1s 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 @ compuler refer to the physical elem that provide

communication between different components of the compute @B(g@)\j\g\
VS i@@% that interconnects all
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Computer system and its components (H.Q Picture is available on Pg# 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 cump-nn S O mputer interact
seamlessly to make this action happen. Here’s a step-by-sep-expfa rocess.
1.  User Action or input: You do bqug:h;k p \file\ i

c:ﬁmhmatlun to open_a ﬁle

“report.docx” on v |
2. Input DE‘F]C ir'imard sends a signal to the computer indicating that you

want For examp]e the mouse sends sensory input to the computer’s
upera SYS em thmugh the USB (Universal Serial Bus) connection.
1. Environment
The computer system environment includes any external devices that interact with the computer,
For example.
¢ 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.
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 t
Q.8 Explain the Von Neumann archltecture ac
compenents, their functions, and th ,% J ow the architecture operates.
. 09501008

Ans. The Von Neumann %tuﬂﬁ uter paradlgm that delineates a system in which the
hardware of the co primary components: the memory, the Central Processing
Unit (CPU),i amsms, 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.

— —( e )—— - 2

nsmnn on the main




Components @

Now we will look at brief overview of the ke& \td @e m re of the Von
Neumann computer. B

1. Memory: Contain both inputdata-= i '(. rugranﬁ reqmred for CPU processing.
For instance, consider the R/ | uter. when a program starts it is loaded into RAM to
enable faster executic ipage hen it runs from the hard disk.

2. Central DCes

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

and subtraction and executes

commands provided by the —*| CPU (Central

memory. The system has two . Processing Unit)

main components: The

Arithmetic Logic Unit (ALU)

performs mathematical

computations and logical _*[_nu ol

operations. ——
A Control Unit (CU) is a l I > Output
peripheral that governs the -E—+

activities of the CPU by ALU(Arithmetic & Logical Unit) hl

instructing the ALU and memory {1

to execute tasks according to the 1 Y/-\ ©@ SJ\N

program instruction. It ensures the i

proper and timely executign %(j Hj[mhruﬁ' Unit)j«—

duties by all the

components. \j]

When doing ﬂ% n 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. [llustrative
examples include keyboard, mouse, and microphone. Entering text on the keyboard transmits data
to the CPU for subsequent processing.

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.

" VON NEUMANN

ARCHITECE%%,
+« Memory
. CPL}
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Q.9 Explain the Working of Von Neumann Architect,
! ; ges for a CPU to carry ouw

Ans. The Von Neumann architecture enconmpagses t

. instructions, namely retrieval, infe P ony- and storage to demonstrate this
procedure, we will use t ample two-digitaddition with basic calculator application,
1. Fetching \i'
Description; R% cessing 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 subsequeni
instruction.«Once the address is stored in memory, the instruction located at that location 1§
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. : '
3. Execution -
Description: The CPU processes the instruction. When the instruction involves a cnmputatian,j
is executed by the Arithmetic Logic Unit (ALU), Any task that requires n‘@mng data between

several locations is managed by the CU, @ @ ]
Involved Components: ALU, CU. : m] 2

Detail: The Arithmetic and Logic @@E hematical and logical calculation
while he Control Unit ( ; ' sion activities.

4. Storing: 1
Descriptiop;

device.
Involved Components: Memory and output Device.
Specification: The outcome is either stored in a designated memory location or sent to an outpt
device, such as a display,
Q.10 Explore the Characteristics of Von-Neumann Architecture with its merits and
demerits. 09501010

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 mem
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

of the computation is either returned to memory or sent to an outpu

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 ar¢ | john Wmnm (1903-
written. a Hungarian-

@@@

3. Stored Program Concef : Programs ar merican Mathematician,

and can be changed by _”Eg Qomp \ n ) Physicist, Computer
update a software pro \m instrtiction replaces the | Seientist. and Polymath.

old one in mem & : ;
Advantag advantages

The advantages and disadvantages of Vion Neumann computer architecture are discussed here.




Advantages
« Simplified Design: By combining instructions and data %@@m’ ared,
o

architecture is simplified. o m
+ Flexibility: Programs can be y chzm% m @

ntents.

Disadvantages
+ The Von Neumann en a single memory area limits the CPU’s ability to
e Security Ris} xving 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, '
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 systoms can range
from simple technological tools, such as calculators used for performing mathematical
caleulations to complex network of linked computers.
+ Hardware of a computer system refers to the langible compenents of the system. These
include the Central Processing Unit (CPU), Random Access Memory (RAM), storage devices,

and input and output devices. :
+ Software refers to a collection of instructions that dictate :@mm that
ary categoric and application
ssbs, 18 Opehating S) and utility applications

distributions. Applica Mtware refers to software applications that are specifically
developed tg sarty putferte ctions for the user, such as word processors web browsers,

+ Electricity: Electricity is the power source that enables the hardware components 1o function.
Without electricity the hardware components cannot fanction and the computing system will
not operate.

I. Types of computing Systems

Computing systems come in various types some of these include the followings

+ Computer

+ Software Systems
+ Computer Networks
« Internet :

1. Computer Network Systems _

A computer network system connects multiple computers and devices, enabling the efficient
sxchange of resources and information. : '

3. Objectives

+ Resource Sharing: Allow multiple users to share resources like files,pri ternet
access within an office or other settings. “ a o
« Communication: Enable eﬂicient u- ‘ ipes and users.

+ Data Management Facili and collaboration.




Vo Nalgry
4. Components O \N

Ruuters' Routers are de:vices that transmit datz

Network Software

Protocols: Rules and donventiens for data exchange such as TCP/IP.

Network Of .-\ ystems: Software that manages network resources, such as Windows
Server. X

Q.12 What do you know about Internet? Explain with Protocols. 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/AP (Transmission Control Protocol/ lnternet Protocol): The core protocols that
govern data transmission over the internet.

* 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 or example,
when a user requests a web page through a web bmws&r se miernet work
together to display its contents on the user's Qy @

Enmﬂnment

: enwmnment connecting various types of
networks across different. | ¢ mg hnmea offices, data CﬂﬂtEl’S and mobile networks.

Topic Wise Short Questions (Additional)

Natural & Artificial Svstems

laws of physics. They include things ranging

]

Q.1 Define Natural System. 09501013 from sub atomic particles, atoms, planets,
Ans. Natural systems are those that exist in stars, galaxies and customs, Chemical
nature and operate independently of human systems involve substances and their
involvement. They are governed by natural interactions; transformations, and reactions.
laws and process. They are governed by the laws of chemistry.
Q.2 Mention some examples of Natural Q.4 What are the Biological Systems?
System. 09501014 ey
Ans. Following are the examples of some Ams. Biological systems consist of living
natural systems that exists in nature. organisms and their interactions, They are .'
e Physical systems governed by biological processes such as
e Chemical systems growth, reproduction, and met nhsm .
g Q.5 What about
* Biological systems ‘
: P;y,_r 09501017
* Psychological systems 5 : .
z = : . systams involve the |
Q.3 Differentiate between Physical (
Chemical Systems. ik nd behavior. The:,r mclude thoughts,

emotions, and mental pro¢esses, governed by
the principles of Psychology.

Ans. Physical systums

physical comp \W

|
|
|



Q.6 What are the Artificial Systems?
09501018

Ans. Artificial systems are created and
developed by people so that th ay fulfill
certain functions or address ceftalmissnes

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

(.8 How Artificial System works? 09501020

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

.9 Define Knowledge System. 09501021
Ans. A knowledge system is unique because
it is developed to capture, process, facilitate,
store, retrieve and manage information.

(.10 Describe the role of

Knowledge System.

Ans. Mathematics is @

which is  studif -

connected to N ofs, their amounts, forms,
structures and patterns.

Q.11 What is Information Management

Systems (IMS)? 09501023

Ans. These are specific applications

developed with the purpose of capturing

L]

archiving, organizing and disseminating

data.

Q.12 How Engineering System works?
019501024

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 w%

according to their own s

!

oftware 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.

Q.15 What are the Social Systems? 09501027
Ans. Social systems refer to structured
frameworks established by individuals to
effectively handle social interactions,
arganizational governance, and communal
endeavors.

Q.16 Write some examples of Social

Systems? 09501028
. € G@Eﬂf social
¢ institutions

« 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 1o
validate this understanding, Science can be
divided into two main types: natural science
and design science.
Q.18 Draw the diagram of empirical cycle.
(9501030
Ans.

engineers of various types @%
O

and perspective:




Q.19 What is Design Science? 019501031

Ans. Design Science is focused on designing
and creating artifacts (tools, ters,

methods) to achieve speaific
nature of design scie 8 -
meaning that it aj i nd create

artificial

Q.20 D the diagram of Regulative
Cycle. 09501032
Ans,
Solufion
Problem
B invastigation/ldentiication
Regulative
Cycle
Solution
Solution Diesig
Implemarikation
Regulate Cycle of Design Science
Q.21 What is the study of Algorithms?
09501033
Ans. Researchers analyze existing an

a!rorithm to understand their efficicncy

limitations. For exampl
sorting algorithms and% 1"
which arrange giy an :
Q.22 s/ “the main objective of
computer? 19501034
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

Ans. Here are the following external
devices: _ /
e Power Supply: Provides electrical

power to allow the computer to work.

Von Neumann Archiiecture & Interne

o
eumann Architecture.
9501036

—*| CU (Control Unll)  }—
[T oo

| ALuArihmetic & Logical Uniy |

—{MU (Memory Unit)|+—

mponnents of Von
@“ u 09501037
g_ite—the key components of
Architecture:

¢ Central Processing Unit (CPU)
+ Input devices
e Qutput devices
Q.26 What are the main types of Buses?

: 09501038
Ans, There are three main types of buses
available:

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. 19501039
Ans. Following are the list of working

components;
i UCEY

Transports and control

e Network: Connects the computer énd
other systems and the internet. 0 X@ o
e Peripherals: Includ i % o Esecution
and external discs h%&%e

comput

e Storing

*

W pm——



().28 Differentiate between Hardware and
Software. 09501040
Ans. Hardware of a computer systam refe
to the tangible components Qi
These include the Central g

(CPU), Random Acc eliory R 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?
(a) Banking system
(b) Human circulatory system

(¢) Transportation w
}Eed by

(d) Computer system
ite artificial systems exist

19501042

What is the key differe

natural and artific

(a) Natur
human
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? o9s01044

(a) Solar system

(b) Traffic control system

(¢) Automated billing system

(d) Railway reservation system

Which of the following best describes

an artificial system? 09501045

yic Wise Multiple Choice Questions (Additional)

te Is?

Q.29 What are th
. < 09501041

1§smission  Control
té:{:net Protocol): The core
tocols that govern data transmission over
the internet.

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.

(c) A system that cannot be modified once

created
(d) A system that always operates
automatically
%mple of

—
&

(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?
(a) Hard Disk Drive (HDD)
(b) Central Processing Unit (CPU)
(¢) 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 processe /mem; 09501048
ory)
y Memory)
an:l D:s an: (HDD)
(d) Graphics Processing Unit (GPU)

09501047

() A system that exists naturally wi
human intervention () HE§Q
(b) A system that is creat \é&%@e?
cunmllfgl]{

€15 p




gt A

TE mre, Wh.ifh
nsible for

device? 09501 ; : .
(a) M{mitor s %@h trolling the flow of instructions and
F‘g Eﬂ;;)egnrd O“@ data? 19501055

8. Which of the following is an input

(d) Speaker _ (a) Arithmetic Logic Unit (ALU)
9, Whichwmw";n% is a storage device (b) Control Unit (CU)
used to-permanently store data in a (¢) Cache Memory
computer? (9501050 (d) Input/Output devices
(a) Random Access Memory (RAM) 15. How does the Von Neumann
EE; Eﬁg%ﬂg&?ﬂ (HDD) architecture differ from the Harvard
(d) Arithmetic Logic Unit (ALU) architecture? 09501056
10. What is the primary funection of an (a) Von Neumann has separate memory
operating system in a computer system? for data and instructions, while
ol Harvard shares the same memory

(a) To provide hardware components

(b) To manage hardware and software (b) Von Neumann stores data and

i instructions in the same memory,
(¢) To act as an input device while Harvard stores them separately
(d) To manufacture computer parts (c) Von Neumann trol unit,
11. Which of the following is a key :
characteristic of the Von Neumann O ann is used in modern
architecture? Processors, whllf: Harvard 1s outdated
(a) Sepa:ate memnry
Internct Protocols
(b) h?} am stored in the :
16. Which of the foltlowing protocol is used
(¢) Data is stm'cd in a separate storage unit to transfer web pages from a web server to
from instructions a web browser? 19501057
(d) ?;Pﬁ;d for a central processing unit (a) FTP (File Transfer Protocol)

(b) HTTP (Hypertext Transfer Protocol)

12. W :
hat is the main disadvantage of the (c) SMTP (Simple Mail Transfer

Von Neumann architecture?  o9oso10s3

(a) High cost of components ' Expiouon
(b) Difficulty in executing machine (d) SNMP (Simple Network Management
language instructions Protocol) |
(c) Limited data storage capacity 17. Which protocol is used to send emails
(d) Bott[en?ck_due to shared 31;::;::-1? over the Internet? 09501058
. access tor mstructions and data
13. Which of the following components is [;:; 2.?]1:3 (?“ c Fc::!f !

NOT a part of the Von Neumann

architecture? 0901054 mmpieMail Transfer
(a) Central Processing Unit {CPU @ ol)
(d) IMAP (Internet Message Access -

(b) Input/Output dﬂ@
(¢) Control Linit (C ‘,I Protocol)
(d) GW (GP

§ 16 Y ——




18. Which protocol is responsible for
assigning IP addresses to devices on &
network? D950 S

Protocol) o
(e) TCP i ontrol Protocol)
(d) ARP (Address Resolution Protocol)
19. What is the primary purpose of the

DNS (Domain Name System) protocol?
(S0 1060

(a) To assign IP addresses (o devices

(b) To map domain names {0 P
addresses

(¢) To ensure secure transmission of data

(d) To transfer files over the internet

21. Which systems involve the mind and

behavior? 09501062
(a) Artificial (b) Chemical
(c) Psychological (d) Biological
22. Which systems involve Substances and
their Interactions? 09501063
(a) Artificial (b) Chemical
(c) Psychological (d) Biological

23, Which system consist on living

20. Which protocel ensures reliable data organism? 09501064
transmission between two devices over (a) Artificial (b) Chemical
the Internet? 19501061 (¢) Psychological (d) Biological
(a) UDP (User Datagram Protocol) '

(b) TCP (Transmission C ontrol Protocol) m
L. N
ROk 19 =1y r
T 121 b |oNcadnt A\ DNe {6 1b | 7 | a8 L¢
o | e 10 b VB {13} d [14]b |15 b |-00] b
77 | NP0 | b 200 b j2lj e |2 ] b 23| d

g

Choose the correction option
1. What is the primary function of a
system?
(a) To work independently
(b) To achieve a common vpal
(¢) To create new systems
(d) To provide enterlainment
2. What is one of the fundamental
concepts of any system? (19501066
(a) Its size
(b) Its objective
(c) lts age X ;
(d) Its prize

N9 1065

(b) CDWW}Q

What is an example of a & ;
system? ) @
(a) A human body % @

|

ek

(¢) A thermostat regulating temperaturc

(d) The Internet

What type of environment remains

unchanged unless the system provides

an output? 09501064
~ (a) Dynamic

(b) Static

(¢) Deterministic

(d) Non-deterministic

What are the basic components of a

system? 09501069

.il o
. envitonment, communication
(¢) Input, outputs, processes

(d) Sensors, actualors, controllers




6. What concept does the theory of
systems aim to understand?  09s01070
(a) Hardware design

O
(b) System interactions d %(
over time yﬁ&{& 0
e

(c) Software appl;
(d) Network|
7. What role does the Operating System

(OS) play in a computer? 09501071
(a) It performs calculations and executes
instructions

(b) It temporarily stores data and
instructions for the CPU

(¢) It receives input from interface
components and decides what to do
with it

(d) It provides long-term storage of data
and software

8. Which of the following describes the
Von Neumann architecture’s main
characteristic? 09501072

execution of instructions

(a)
by
8! ’\‘\' Single memory store for both

program instructions and data
(d) Multiples CPUs for different tasks
9. What is a disadvantage of the Von
Neumann architecture? 09501073
(a) Complex design due to separate
memaory spaces
(b) Difficult to modify programs stored
in memory '
(c) Bottleneck due to single memory
space for instructions and data
(d) Lack of flexibility in executing
instructions :
10. Which of the following transports da
inside a computer among different
components? 09501074
(a) Control Unit Systern Bus

i~

ElEIAL

(cm 0 > O@@ &)-Processor
mwm
Tl

e T

8| e |9 10D

A7 S

Q.1 Define system. What are its basic
components? 19501075
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, nemely 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
mvolvement. They are govermned by natural
laws and process. Artificial systems are
created and developed by people so that they
may fulfill certain functions or a

1077

certain issues. = {B(
Q.3 Describe the main éﬁ\\
ol

computer syste N
G

—{ 18 ¥

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

e CPU

e Memory (RAM & ROM)

s Operating System (OS)

s Software and its types

Q.4 List and describe types of

computing systems, &@h@\g\ﬁ 09501078

a structured set

oL . designed for data processing and
the performance of various operations.




s U v ey

e Hardware of a computer system refers
to the tangible components of the 5ystem

e Software refers to a mlle-ctm O
mStmctmns that dictate (NE¢ T&: I- {—

. Elecm:it}'
bles the
cumpunents 1o function.
Q.5 What are the main components of
the Von Neumann architecture?  osso1079
Ans. See Short Question No. 25
Q.6 What is the Von Neumann computer

architecture? List its key components.
09501080

Ams. 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:

hardware

- Single Memory Store: Both program

instructions and data are stored in the same

memory space,
Sequential Execution:

Tnstrictions -\ aré)
processed one after another ina seque %H;E%

Stored Program Concef

stored in memo I% nged by the
computer.
Q.7 What are the four main steps in the

Von Neumann ar:hlteclure s instruction
cycle? 09501081
Ans. See Short Question No. 27

(0.8 What is the Von Neumann bottleneck?
09501082

Ans, The Von Neumann bottleneck occurs
when a single memory area limits the CPU’s
ability to retrieve instructions and data

memory (RAM}
Q.9 What is the key advantage of the Yon

Neumann architecture? 09501083
Ans,
o Simplified Design: By combining

instructions and data into a single

memory area, architecture is simplified.
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
specifically designed for data processing and
the performance of various operafions.

. Hardﬁﬁa @@

A computing system reqmres the following
to function: |

Hardware: The physical components that
carry out instructions.

Software: refers to programs and operating
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.

Long Questions

Q.1 Define and describe the concept of a system. Explain the fundamental components,
objectives, environment, and methods of communication within a mtem G@ 19501055
D}

Ans. Long Question No. 1

(._.-—
Q.2 Differentiate between natural _and Wm their characteristics,
functions, and purpose % 09501086

Ans. Long Question N %@




theory to understand and imprm e !ield!" Provide specific
examples to support \mu DOSO1087

Ans. Long Question
Q.4 Explo es of cnmputing systems such as computers, software system,
computer n and the internet. 19501088

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. 0951089
Ans. Long Question No. 6

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 architecture
operates. 09501090
Ans. Long Question No. 8

0.7 Provide a detailed explanation of how a computer interacts with its environment.
Include examples of user input, network communication, and power supply. 019501091

Ans. Long Question No. 7 :
Q.8 Describe the process of retrieving and disp a ased on the

: - ?anahnn of how input is
19501092

Q.3 Examine the relationship between systems and different Dm@ including
natural science, design science, and cnmpnter es utilize system

Ans. The process of retr ! :
;ntcractim;{lggmg are \ard  software components. It begins with the user entering
nformatio uible-clicking a file icon with a mouse or browsing a file manager with a
keyvboard. '
Input: VO (input/output), pronounced "eye-oh," describes any action, program or device that
sends data to or from a computer. Common 1/O devices inelude printers, hard disks, keyboards
and mouse.
Input/output devices are important in computer programming because they make it easier for
computing equipment 0 connect across NErWorks. . '
Input Processing: Data processing is a sequence of processes conducted on data to transform,
analvze, -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 daga-Fpientists use a
variety of data processing tools and prncﬂdures to ensure th C ‘ fade s
gy

Output: Output devices are constantl SO Ewry day, new types of
display outputs, printess, o) These d::vmes are in charge of
conveying data in a forma dersmn¢ such as text, images and audios.

¢ 20 == —
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Activities
Toi oo
jder ho

Activity 1 Q. 09501093
Objective: To introduce the W ifferent components
i\

interact.
Poster bogdd, markers, sticky notes, chart paper, drawing tools,
Activity type: Group

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
systemn map, followed by a feedback session where the teacher provides feedback and answer
questions. :

Output: Each group will produce a system map poster illustrating their chosen system. and
students will enhance their presentation and explanation skills. |

Ans. Practical Work/Class Work/Lab Work

Activity 2 . | 0@@ 3 09501094
Objective: To apply the principles of sy i he process of creating a
functional system. '

Required Material: Co t
pencils, maﬁmfﬂ I ﬂ,i@ >
Activity Typ ir

Activity Tasks Detail: Begin with an introduction where the teacher presents an example of a
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 ina review and feedback session. :

Output: Each pair will produce 4 system prototype or diagram and receive feedback to refine
their design ideas.

Ans. Practical Work/Class Work/Lab Work

th diagramming software (e.g., Lucid chart), paper,

Activity 3: Interactive Simulation 09501095

The purpose of this activity is with the aim of understanding how variability affects the -

svstem of interest.
Materials Needed

Computers or tablets with inter :
simulatar). (i}“m
E [R@I [ oL

2\ O

jation tools (like an ¢cosystem

— 21— =
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Activity Tasks Detail SN Fi
Individual or Group Ass:g;unents b@@mning what system
dynamics entail as well as provide g ble simulation will be implemented.

Students will then work-With the simuldtion tot ipulating different variables and analyzing
how the syatem reacts. | rve to review their results, the students will be reflecting on
systzm during the discussion. The teacher will emphasize that all

how chan -
these p tegmied and balanced, and the students will follow this aspect during their

. conversation.

Outcome: They produce detailed observation notes as well as befter insights 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 simulau’cm game, explaining its

objectives and mechanics. Students will then play the gam in it ir.: decisions to
ir ci efing sesst @ ents to discuss their

these experiences to system

management concepts disissed n class! ‘ 5

Output: Hands-on gameplay\ éXperience and reflection on system management challenge and
strategies. Eﬁ[wi\

Ans. ork/Class Work/Lab Work

Atﬁ?i!f 5 g 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 leamn about iffere ) @@mﬁer and their
functions. _
Required Material: P
worksheets for labeling and &

A




O T
Activity Tasks Detail: The teacher will start with an overview of key computer compoRiass.
Students will then work in small groups identifying and labeling computer parts using worksheets.

Groups will present their findings in a session, followed by a Q&ﬁ whe i clarifies any
misunderstandings. g 3«,,:

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

Ams. Practical Work/Class WT w
Activity 7: %mgﬁlﬁt&m Around Us 09501099

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 presentation on a chosen computing
system.
Ans. Practical Work/Class Work/Lab Work




