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CHAPTER 1:

Tick (¥) the correct answe
1. What is the primary function of a system?

a) To work independently b) To achieve a common goal _
¢) To create new systems d) To provide entertainment {
2. What is one of the fundamental concepts of any syst ‘
a) Its size b) Its objective c) Its age d) It pn
3. What is an example of a simple system? Y
a) A human body b) A computer netwarkes
o) Athermostat regulating temperature  d) The lr erne
4. What type of environment remains unchange
provides an output? <
a) Dynamic - b) Static
¢) Deterministic d) de
5. What are the basic components of a,syste
a) Users, hardware, software

b) Objectives, components, envirén/fent,'communication

¢) Inputs, outputs, processes ensors, actuators, controllers

6. What concept does the th systems aim to understand?

a) Hardware design

b) System interactions afid, opment overtime

¢) Software applications » ~d) Network security
~ 1.What role does the'Qperating System (OS) play in a computer?
. a) It performs ca%son and executes instructions
bt temporarily data and instructions for the CPU -
g ! receiv? i rom interface components and decides what to do with it

Hless the system

- d) It provides4eng-term storage of data and software
- 8.Which of the following describes the Von Neumann architecture's main
~characteristic?
- &) Separate memory for data and instructions

* b) Parallel execution of instructions

£) Single memory store for both program instructions and data

d) Multiple CPUs for different tasks . TR
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9 W;mtmi; a disadvantage of the Von Neumann architecture?
ai Complex design due to separate memory spaces

' d in memory
ifficult to modify programs store | ‘
?)) ggtftllceneck due to single memory space for instructions and data

d) Lack of flexibility in executing instructions

10. Which of the following transport data inside a computer among
fferent components?
S)lfzg:t?ol Uni? b) System Bus ¢) Memory dyProcessor
Answer Key: -
1 [ 2 [ 3 | 4|5 |6 |7 | 8N | 10
b | b | c| b | b | b | c jub? c | b |

Short Answer Questions and Answers
1. Define system. What are its basic compaonents?
Ans: System: LT
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 sachiéve the system's objectlve‘ in an
environment. Systems can be simple, like a thermostat, or complex, like the
human body or a computer netwark: -

Components:

Components are the building bl6cks of any system. The basic components of a
system include: *

1. Inputs 2.'Processing. 3. Outputs
4. Feedback ,. Control 6. Boundaries
1. Storage 8. Interface 9. Environment

2. Differentiate between natural and artificial systems.

Ans: Natural Systems: e

Natural systems™are those that exist in nature and Operate independently of
human iny6lvement. They are governed by natural laws and processes.
Artificial Systems:

Artificial systems are created and developed by people so that they may fulfill
certain functions or address certain issues. They support productivity, solve
complex problems, and improve people's welfare.

3. Describe the main components of a computer system.

 Ans: A computer composed of many essential components that operate in
.+ conjunction. These components include:

- Interface Components:

. Interface components include input devices such as the keyboard and mouse
- and output devices, such as monitors and printers. |




o acessing Components:
:;:c;rsc:iesgsing cc'))mponenp of a computer consist of the CPU
gandom Access Memory (RAM).
The operating system
plication software.
communication Components:
Communication components include
. Motherboard
. A system bus
4. List and describe the types of computing systems. |
Ans: Computing systems come in various types, some of these include the
followings: ’
1. Computer 2. Software Systems 3. Computer Networks 4=internet
5. What are the main components of the Von Neumapn architecture?
Ans: The key parts that constitute the architecturesof the von Neumann
computer are ‘ :

¢ Memory
i Central Processing Unit (CPU)
° Input Devices

a Output Devices

6. What is the Von Neumanmw”computer architecture? List its key
components. _

Ans: The Von Neumann architectureis a computer model that explains a system
in which the hardware of the, computer has four primary components: the
memory, the Central Prgeessing Unit (CPU), input mechanisms, and output
mechanisms. The Neumannwnodel named in honor of the mathematician and
physicist who contfibuted to its development during the 1940s.

7. What are the_four main steps in the Von Neumann architecture's
Instruction cycle?

Ans; The Vo Neuniann architecture encompasses four main steps for a CPU to

carryout instructions, namely fetching, decoding, execution, and storage.
8. What is the Von Neumann bottleneck?

Ans: The Von Neumann bottleneck occurs when a single memory area limits
the CPU's ability to retrieve instructions and data quickly.
i. What is a key advantage of the Von Neumann architecture?

ns:
1. Programs can be easily changed by changing memory contents.
2. By combining instructions and data into a single memory area, architecture
Is simplified. :
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s—— L equirements for a computin
10. What 2

func?o:;"dware 2 Software 3. Electricity

Ans: ¢

Lonq Questions
| Define and descrit :
components, objectives, envir
within a system. rihed by its objectives components; Communicati

0

: stem is desc : ves. _
.ﬁgg'ngca;tsgnents and environment in which it V\;‘orkg, gh;Qcompon'ents Of,;
system communicate with each.other to achieve t ets{s ém's objectiye b
environment. Systems can be simple, like a thermostat; or compley, ke by
human body or a computer network.
g/?r‘;fcst;/‘sl;fem has a purpose or goal that it’wis.heus tO fulfll. Analyzing a Systern'

This insight improves the efficiengy

operation requires understanding its aim, .
and efficacy of the present system. A transpert system aims to transfer People

and products securely and effectively between Ibcat.ions. A computer systan
principal goal is to process data and.provide useful information to users,

Types of System Objectives ‘ |
Systems can have different objectives‘depending on their nature and purpose,

Common objectives include: "\ "\
Information processing: Collecting, storing, processing, and distributing.
A computer systermprogesses user data to produce meaningful outputs,

The human brainvproeesses information received by the human senses

e the concept of a system. Explain the fund,

onment, and methods of commumc::m

0
v

O
to perceive the environment.

Supporting othersystems: Providing a

systems to work, for éxample:
¢ A cell phone provides a platform to run different applications.

*  Thefsyn provides energy to all species on Earth to live.
Achieving spegific goals: Completing tasks or processes, for example

o A thermogtat system maintains a set temperature in an environment
o A caf engine system aims to convert fuel into mechanical energy

 efficiently.

platform or infrastructure for other
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Environment

The environment of § system includes everything external to the system that
interacts with it. It consists of all external factors that affect the system'
operation. Understanding the environment of a system is i’mpor-tarzltS -
influences the system's performance and behavior by providing inputsaan
receiving outputs. Intelligent systems adjust to changes in their environment to
continue their functionality. There are several properties ofsa_system's
environment that affect system design and its functionality, Twb Jof these
properties are described as follows: N

static vs. Dynamic:

static: The environment remains unchanged unless thefsystém provides an
output. There are no changes occurring in the environmentwhile the system is
working internally.

Dynamic: The environment can change independently @fthe system's output.
The system must account for changes that occuf oVer time’in the environment.
Deterministic vs. Non-deterministic: |

Deterministic: A deterministic system is characterized by its fully known and
certain impact of its output on the environént.

Non-deterministic: The impact of the system:s output on the environment is
characterized by inherent uncertainty, rgandomness, or probability.
Communication |

Communication and interaction“ameng system components is key to the
functioning of a system. It enstressthat components work together in an
organized and smooth manner to achieve the system's objectives. For example,
in a computing system the GPUsommunicates with memory to fetch and store
data, and in a biological systém brain sends signals to muscles to initiate
movement. \ ¥ .

5. Differentiate between natural and artificial systems. Discuss their
characteristics, farnetions, and purposes with relevant examples.

Ans: Natural Systems:

Natural systems are those that exist in nature and operate independently of
human involvement. Natural systems are of various forms and sizes, from very
tiny objects like atoms and cells in our body to very huge like forests, oceans
and the cosm®s. Following are examples of some natural systems that exists in

nature.

1. Physical Systems
Physical systems are composed of physical components using by the laws of

physics. They include things ranging from atoms to planets, stars, galaxies, and
KORMIOB, - s
2. Chemical Systems -

- Chemical systems involve substances and their interactions, transformations,
~ and reactions. They follow the laws of chemistry forming new substances. For
. Sxample, water (H.0) is formed when hydrogen atoms bond with oxygen atoms.

e e - . g e o a e u
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;JB‘”:’;libgical Systems |
ganisms and their interactiop,
S Th@y

consist of living or
h as growth, reproduction, and metay,
0|| m

Biological systems
involve biological processes Suc h,
Molecules interact in complex ways to form living cells, which then form yic. °™.
organs, and organisms. tisgy, .
4. Psychological Systems . |
e mind and behavior. They include thq
ughtsl

psychological systems involve th |
emotions, and psychological systems emerge from bigjge
Qical

systems when t
emotions, and behaviors.

Artificial Systems
Artificial systems are created and developed by people so that they may
ddress certain issues. These systems ¢an_be as Smg'”:'flll
. S

certain functions or a
wheel or as large as the United Nations.
artificial systems, some of which are describeq

There are different types of

below:
1 Knowledge Systems
is .developed to capture, process

A knowledge system is unique because it
facilitate, store, retrieve and manage inférmation. Such systems facilitate in

managing and utilizing the resources of knowledge effectively for the purpose

mental processes.
he brain's physical and chemical processes give rise to thg,, h
ghts,

of decision-making, learning and problém-solving.
Mathematics: Mathematics is a field-ef kmowledge, which is studic 1 to focus

problems connected to numbers;\their amounts, forms, structures, and

patterns. -
;oglgz Logic is a theqretica! model, consisting of concepts and strategies on
identifying and assessing rationale: That is why it is a basis of all logical thinking

processes and practice of ¢ritical analysis.
Databases: A database $ystem is a software for managing data, particularly to

enable easy retrieval,), management '

S e , and updating of dat
'e::;lﬂe:‘are relationakdatabase management systegr]n like My?Qiome i)
developaeéonwitra?:eg ement Systems: These are specific 'applications
di e | purpose of capturing, archivi F
isseminating data. ‘ ing, organizing, an

2. Engineering'Systems
Product: ) '
ucts developed by engineers are complex frameworks or devices that

apply engi i
d‘: ;l)tlenge?m'?:::g concepts to perform certain tasks or solve technical
_ ; e are some examples of how engineers of various typés

develop systems accordi
Lo 1s according to their o i
- Civil . Engineering S wn special knowledge
ng Systems: Concentrati e
- constructing h i ration on devel »
i AR LS oads, bridges and even maintaining tggsn;es'::thZL::? For
/

-




instance, a ;tructure used to provide a passage over water,_—\;;lklyé;smc_).;;géd.;i‘s,
termed a bridge.

Mecharical Engineering Systems: Engage in planning and creating devices

that make 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, water treatment plant that purifies watef using
chemical processes like coagulation and filtration.

Electrical Engineering Systems: Involves the study andh, application of
electricity, electronics, and electromagnetism to develop éleCtgical systems. For
example, a home automation system that controls fighting, heating, and
security using a smartphone app. ' |

Software Engineering Systems: 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 stocks in
their possession.

3. Examine the relationship between systems and different branches of
science, including natural science, design’science, and computer science.
How do these branches utilize system theory to understand and improve
their respective fields? Provide specific examples to support your analysis.
Ans: System and Science

Knowledge is our understanding ofvarious systems in the universe around and
within us. Science is a syStematic way to validate this understanding. Science
can be divided into two maifvtypes: natural science and design-science. Both
natural and design scieneges study systems, but they approach them differently.
In natural science{ scientists’ study existing natural systems to understand their
workings. While in“design science, scientists create new systems (artifacts) to
solve problems! or’ achieve specific goals. Each type of science addresses

different dystems and questions, and therefore follows different scientific

methods.

1. Natural Science

NatUral s;ience is meant to uncover the objectivity and functionality of natural
. Systems in the natural world. Its nature is descriptive, meaning that the
. "scientists seek to understand and describe natural phenomena. To achieve this,

datuf'al. scientists (Ql}Ow the empirical cycle of natural science,
-grD.g;s_lgn._Sc‘lence I
. vesign Scienice is focused on designing and creating artifacts (tools, systems;

,',deé)}dia‘ghiéye";s'pe‘.c_ijfi_c‘goalsf The nature of design science is prescriptive,
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R ibe and create attilitial oysitilis. 10 achieyq ot
i it aims to prescribe : Chieveg 4.
asning Hhe rchers, follow the regulative cycle. thig

design science resea

Examples : of a forest to und '
Natural Science; Studying the ecosystem naerstang py,

R ies | t (descriptive).
different species interact { L,
i i - Developing a new software system t ge forest dats e

improve conservation efforts (prescriptive).

_Computer Science n o
gomputper science is the study of how computers work, inclading at what the,

can do and their limitations. To understand computer sciénce, we use Methog,

of both design science and natural science.
Natural Science of Computer Science | |
Natural science of computer science focuses an\finding the basic rules t,

control how computer systems work. This invalves the study of varig,

algorithms and their characteristics. . |
Study of Algorithms: Researchers analyde-existing algorithms to understang

their efficiency and limitations. Fof example, studying different sorting
algorithms and their characteristics\which arrange given data in an order, like
Quick sort or Merge Sort. To understand their speed and how they perform with

different kinds of data.
Design Science of Computer Science _
Design science of computers focuses on creating and improving computer
tools and systems tg make'them work better.
* Developmentof' New Software Tools: Researchers create new tools or
applications torselve specific problems. For example: Designing a new
programming language that makes it easier for developers to write secure
computer programs. '
. Iniprovement of Computer Systems: Researchers work on enhancing
existing systems to perform better. For example, creating a more efficient
database management system that can handle larger amount of data faster and
with fewer errors. '
4. Explore the,differvent types of computing systems such as computers
software systems, computer networks, and the internet.
Ans: Types of Computing Systems '
ij'r;\g:::gngg systgmé come in various types, some of these include the
o 3 e o, Computer Networks and:he 4 I
b oagiy Rt siase; du en uscussgd In previous sections, while
- fematning two computing systems are described in this section

gt
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1. Computers

¢ Personal Computers (PCs): Desktops, laptops, and mobile devices used
for personal and professional purposes.
' Mainframes: Large, high-performance computers used by organizations

for bulk data processing, such as banking and financial transactions.

" Supercomputers: Extremely powerful computers used for scientific
simulations, weather forecasting, and other high-performance computing
applications. s

2. Software Systems,
‘ System Software (OS): Manage computer -hargware resources and

provide a platform for running applications, such ag Windows, macOS, and
Linux. : )
. Application Software: Programs that perform spetific tasks, such as word
orocessing, web browsing, and gaming. 4./
: Utility Software: Programs that manage and maintain computer systems,
such as disk formatting, backup, and antivizussoftware.
3. Computer Networks
' Local Area Network (LAN): Gonitects computers in a specific area, such
as a single building or school. Par ‘exdmple, an office network that connects
 everyone. Employee PCs and pfiiiters. ‘

¢ Wide Area Network, (WAN): connects computers across larger
geographic regions, such :aj_s‘*ci:l"‘es, nations, and even continents. For example,

consider the Internetawhich finks computers worldwide.

4. The Internet

The Internet is a Vasthand complex system designed to connect multiple
networks worl@lwiderincluding private, public, academic, business, and
governmentnetworks. Its primary objective is to facilitate communication and
at an exchangébetween computers and users globally.

s Global'Network: A worldwide network of interconnected computers and
~servers that communicate with each other using standardized protocols.

% Internet Service Providets (ISPs): Organizations that provide access to
the internet, such as cable companies, telephone companies, and satellite
Wt sie t ABGRLTC SaR S

* "« Internet Protocols: Standardized protocols that govern communication
. Over the internet, such as TCP/IP, HTTP, and FTP.

% " Online Services: Services provided over the internet, such as email, social

3 Tdi‘cOﬂ"ﬂQ b@gkf{rig, 'andie*cnmmerce websites.



SDescnbe the main characteristics © ncl N

: ; : h udi
and interactions among these compongp, Ny

so

its objectives, components,

Ans: Computer Network as Systems
A computer network connects multiple computers and devices, €Nabling th
e

efficient exchange of resources and information.

Objectives: o
g: Allow multiple users to share resources like files, Printers ang
, . an

Resource Sharin | '
internet access within an office or other settings. |
efficient communication between‘@devices and yger,

Communication: Enable
Data Management: Facilitate easy data management and/colfaboration,

Components:
Networking Hardware: |
Routers: Routers are devices that transmit data ‘packets between thg;,

networks. _
switches: Switches connect devices in a network afrd facilitate communication

Network Cables: A physical medium for data transfer.

Network Software:
Protocols: Rules and conventions for ddta.exchange such as TCP/IP. Network
Operating Systems: Software that jmanages network resources, such g

Windows Server.
Environment

A computer network operates ihyarious environments, such as office buildings
data centers, or across the globe Via the Internet. The environment influences

network design, security, and ‘performance.

Types of Computer Network,
Local Area Network (LAN):»Connects computers in a specific area, such as a

single building orgscheolr For example, an office network that connects

everyone. Employee RCs"and printers.
Wide Area Network (WAN): connects computers across larger geographic

regions, such ascitiés, nations, and even continents. F '
N asicities, , . For example, consider the
Internet whichinks computers worldwide. | " P, eaneew R

Internetas a System:
The Internetyis a vast and complex system designed to connect multiple

networks worldwide, including private '

' \ vate, public, academic, business, and
gtovemm;nt networks. Its primary objective is to facilitate communicatio’n an
; a& e:;c ange between computers and users globally
diuus‘:l'.o‘:o::':h VonlNcumann architecture of a computer. Include @
R ne main components, their functions, and the step-by-stef
~process of how the architecture operates. ' e step-by

. _Ans: The. Architecture of v
ns. . Ine. Architecture- of von Neumann Com
‘arehl AR e R e T puters T mann
: g‘.‘rchc’tvevcwre:’;‘s a .co.mpu_ter.parad:gm that delineates 3 sy:teen\,/ci:, S:;h the

/

e
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hardware of th_e computer has four primary components: the memor&, the
central Processing Unit (CPU), input mechanisms, and output mechanisms. This
model is called the John von Neumann model, the Neumann model named in
honor of the mathematician and physicist who contributed to its development
during the 1940s.
é Components:
. Memory: Contains both input data and the instructions~(program)
require for CPU processing. For instance, consider the RAM of your'computer:
where the program starts it is loaded into RAM to enable faster,execution
compared when it runs from the hard disk.
. - Central Processing Unit (CPU): Performs addition and subtraction, and
executes commands provided by the memory. The system has two main
components: the Arithmetic Logic Unit (ALU) and the Centrol Unit (CU). The
Arithmetic Logic Unit (ALU) performs mathemati¢al computations and logical
operations.
‘ A Control Unit (CU): It is a peripheral that governs the activities of the
CPU by instructing the ALU and memory 1@ execute tasks according to the
program instructions. It ensures the propgr and‘timely execution of duties by
all the other components.
o Input Devices: Enable users toinput data and instructions into the
computer system. Examples include keyboard, mouse, and microphone.
Entering text on the keyboard ffansiits data to the CPU for subsequent
processing. * -
¢ Output Devices: Preséent or communicate the outcomes of the tasks
executed by the computer. I'Consider, for instance, a monitor and printer. Upon
completion of data processing, the CPU transmits the outcome to the monitor
for visual display. | '
. A system bus: It is a communication mechanism that facilitates the
movement of d4ta. Detween components inside a computational system. It
comprises: N '
Data Bus: Transports data.
Address Bus: Maintains data destination information,
Control Bus: Transports control of electrical signals.

: The Von Neumann architecture encompasses three essential stages

\f_OU CPU to carry out instructions, namely retrieval, interpretation, execution,
. #nd storage. To.demonstrate this procedure, we will use the example two-digit
. addition with 2 basic calculator applications.

; ~.M9hlnu=- Description: The central processing unit retrieves an
~ Instruction. from the computer's memory. This instruction specifies the

'y
iy
S

- "Operation.to be executed by the CPU. The Program Counter (PC) stores the
Eﬁmoryaddrass of the subsequent instruction. g

S A
gi‘",\ ‘ * ¥
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N Decoding: The contr

i unit (CU) decodes the Operation code of gt
~ | d e

instruction and determines the :emmfndl p;c-(.eedef*? ’a}'wfj {J?M £
* Exe(uﬁﬂﬂ' Descnp('on Th(“ kal pf‘}tesz“"i tﬂ{,’ ”WSY-'?JLU(‘::S' 4"1%‘”’\ !Lﬁ
' . ion, it svecuted by ALU. The Arthmetie .
instruction involves 2 computation, i Al & d logical calcula e oW
Logic Unit (ALU) carries out mathematical and 10gical calCulations, white y

' ission activities.

ntrol Unit (CU) handles data transmission &« ‘
Eo t Storin(g: The outcome is either stored in a designated mey
or sent to an output device, such as a display.
7 Provide a detailed explanation of how

environment. Include examples of user input, network Mmunication

and power supply.
Ans: A computer is a CO
tasks according to a set of instruc
perform computations, process data, an
example, a personal computer's objective
as word processors, web browsers, and Garmes |
processes. A computer composed of manygmZant
in conjunction. These components inciur*u%
Interface Components: Interface comgonMegts rater ¢4 the fund ymental parts

of a computer system, including ingu coc sych a5 tne keyboard and mouse,
Computer output devices, such

which allow users to interact with w% uter ¢

as monitors and printers, are f\ generate resuits from the computer’s
operations. %

Processing Components: % Nication components in a computer referto
the physical elementsQ\h rovide communication hetween different
components of the such as the motherboard serves as the primary
circuit board that inte acts il components by using cables and circuits. A

~ 5Tt
o

mplex system designed 10 |
LIONS. The mamn O
a, and execu
18

¥ u”u.!ﬁ andg perfmms
of & computer is tg
W tasks efficiently. Fop
s $ftware applications such
Aoh various computationg|
| romponents that operate

~—

system bus is a ctiod of electrically ~crductive cables that transmit data
between the CP all other interconnected components

Interactions Components: The components of a computer interad
with eachsath perform tasks. For example when we open ._;rfg{.f,- using the
mouse ard, several components of the computer intaract seamlessly

. tomake thisaCtion happen.
- Environment: The computer s '
AL men ystem environment includes any extemd
X dWiCeS that interact with the computer. For example: e
Power Supply: Provides electrical power to allow the computer to work,

- i Network: C?Mects the computer to other systems and the Internet.
Nﬂ M \ lll v l’nﬂw‘lo‘.pﬂntﬂsf scanners, and external discs that expand the
.. computer's copabilities. s¢s tl

. Interaction with the Environment: A , '
O b asebovbd g R aroohd el ent: A computer inter ith | ament
10 perfor ,-.;Ks;fﬂ.w'onssf?m axamples: acts with its enviro

R -
e —
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~yser Input: A user types on the keyboard, and the computer process;‘smt*ﬁ;
input tO display text on the screen.
Nemork Communication: The computer sends and receives data over the

mtemet to browse websites or download files.
wer Supply: The computer relies on a stable power supply to function

correctly.
g. Describe the process of retrieving and displaying a file using a computer,

pased on the interactions among different components. Provide a step-by
step explanation of how input is processed, data is transferred, and results

are displayed on the screen.
Ans: Here's a step-by-step exp
displays a file:

step 1: User Input ;

The user provides input by clicking on a file icon or typing @’command to open
a file. This input is sent to the:
step 2: Operating System
The OS receives the input and interprets i
then sends a request to the control unit.
Step 3: Hard Drive Controller
The hard drive controller receives the reque
drive. The controller then reads the filé's‘eonten
memory.

Step 4: Memory (RAM)

. The file's contents are stored in‘t
by the central processing unit,
Step 5: Central Processing'Unit (CPU) A
The CPU processes théfile’sicontents, performing any necessary calculations or
formatting. The CPU.then'sends the processed data to the graphic card.

Step 6: Graphics Card,

The graphics carg-récéives the processed data and converts it into a visual
format that can be.displayed on the monitor,

Step 7: Monitor

The monitor displays the file's contents, allowing the user to view and interact
with the file.

%:P 8: User Interaction

e user can interact with the file by scrolling, clicki ' ' ew

nput to the OS and starting the pro)::ess agaign PN U
Data Transter - - |

3 §ics

L Moughout this process, data is transferred between components using various

Dbuses and interfaces. ‘-

lanation of how a computer reteieves and

t as'asequest to open a file. The OS

St and locates the file on the hard
ts and sends them to the main

He)RAM, where they can be accessed quickly

4 = Fiy «
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The final result is the file's contents displayed on the screen, aliowing the
8 s

to view and interact with the file. As the file is displayed on the screer, the .

may interact with the file (e.g., scrolling through a document, Z0oming %“"
image). These actions involve repeated cycles of input and output p(o(&:
where the OS and application continue to update the display in rea-time baser

on the user's actions. 360 Muslims Experts

B R R S R R o e R



