e a

M -
\
I this chapier, studen piore the applications of computer science through emerging technologies: They will learn

about Artificial Intelligence (Al) and its use in everyday applications such as voice assistants, chatbots, and image

recognition, 2long with its benefits and challenges. The chapter introduces the Internet uFTth,gs (laT} and Huw:;unﬁecte:l
devites collect and share data for automation.

8.1 Understanding Emerging Technologies

Q. What are Emerging Technologies? Explain their importance in today's digital age. :

Emerging technologies refer to advanced innovations that are nansfurrnmg how people m \
live, work, and communicate, Emerging technologles are new and advanced What are Emerging .
technologies that improve different areas of life. They help people work faster, THCH a2 :

communicate better, and manage information more easily. s l

Technologies such as Artificial Intelligence (Al), the Internet of Things (IaT), Cloud Enmput[ng, anq!.?lp‘q‘k:hnin are examples
of emerging technologies. LA

These technologies are changing many industries by c ng s F“‘sjl gement automation, and
connectivity. They are widely used in hEBlﬂ‘IEIII"E e’ y@\g&i ﬁd agriculture, They make work faster,
eacier, and mare efficient. D

Importance of Emerging
Understanding emergl

digital age. e g 1
* They provide new solutions to many local and pglobal 1
challanges.
» Theyalso improve the quality of different services and suppart
inhovatian.

* Atthesame time, these technologies bring challenges such as
data security, ethical concerns, and dependence on
automation.

* learning about emerging technologies helps people
understand their benefits and challenges. it also prepares
them to use these technologies responsibly in the future.

Example

A hospital uses Artificial Intelligence (Al) to help doctors detect diseases guickly. This saves tirne and helps doctors J

provide better treatment to patients. - [a @O .
- » Emerging technologies like A%

connecting people, data, ar
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C} Monitors and speakers D) Sensors, processors, and |@EM.1
B. After analyzing the data, the loT system performs actions: E'-.I = o
AAutomatically  B) Manually it :: QE wly

9. Which of the following is an example.
A) Keyboard B} Printer

10, Why is understanding emergi
A) They remaove the ngﬁ@ﬁ ﬁﬁr?ﬂﬂ
B) They eliminate al| sétbrity risks.

€) They completely repiace human thinking.
D) They prepare people to use these technologies responsibly In the future,
Answers:
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Cloud Computing

ZA0E) What is Cloud Computing? Explain how Cloud Computing supports scalability, accessibility, and
collaboration. Compare different cloud platforms like Google Drive, AWS, and Microsoft Azure,

Cloud Computing]

Cloud computing Is'a technology that aliows users to store, manage; and process data

on remote servers instead of local computers. These sorvers-are hosted on the internet WMEU@WHF
WEe)

Dmputing B} Scanner

and managed by cloud service providers, This means users can access thelr data and
appiications anytime, from anywhere, using an internet conmection. e ‘E (==

Cloud computing removes the need for powerful persaonal - Q processing is-done on remote
servers. It also allows individuals and busi S data storage, web hoesting, and software
applications without maintaining physical har
Cloud computing supports many m [ . including streaming platforms, anline learning systems, and
collaborative workspaces. It ing Tore flexible and connected.

Example '

A student saves assignments on Google Drive. The filas are stored on cloud servers and can be accessed from a.computer
or mobile phone using the intarniet. Thicis an example of cloud computing. '
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Figure ,.-1- Cloud: Computing enables users to store, access, and share data from Wwﬁum










8.2 Cultu
Q. Describe the cultural and ethical implications
and the importance of cultural awareness and \

== T L e
Cultural and Ethical Implications of ALl Q\\ j\,‘lsu = .
The cultural and ethical implicat I fer to the effects af Artificial Intelligence on people, society, and
different cultures, Artificial] ; n ,'l":i"aFFE:ts the way peaple live, work, and use technology. Al systems are not only
technical tools but also sodialtools that influence individuals, cammunities, and governments. Therefore, [t is impartant
to consider their cultural and ethical effects.

Stakeholders in Al Systemss
Al systems involve different stnhehnlkﬁ rtant role in developing, using, and managing
Al systems,

- ; Erm}“\ﬂﬂ\
Developers NI
Developers design and b systems. They focus on functionality, innovation, and performance. They alsa ensure that
Al systems are accurate, fair, and sthically developed.
Users _
Users Interact with Al sv_st_mn's’ in their daily activities. They expect Al systems 10 he easy to use, reliable, and accurate.
They are also concerned about privacy and security.
Governmants
Governments create [aws and policies for the safe and fair use of AL They protect public interests ‘and ensure that Al
systems follow legal requirements.
Communities

Communities help protect social values and cultural traditions. They encourage the respansible and ethical use of Al in
society. :

Cultural Awareness and Diversit

Cultural diversity affects how Al systems are designed and usad |n different parts of the world. Cultural values influence
people's expectations about privacy, communication, and the use of technology. ¢ F@ﬂm
Al developers should consider local traditions and social be avilr i J@:ﬂ&ﬁ& is makes Al mora useful
and respectful for different cultures. i ( A Eﬁﬂ: :.'&' ] ']

brhé sapieties are comfortable with sharing data, while others

Privacy preferences are different in diffete .

expect strong privacy protection. shiotild support different languages and dialects to avoid cultural bias,
Al systems should also respeetig

Example
A voice assistant that supports different languages and respects lacal cultural values can be used easily by people from

different countries. This makes the Al system mare usaful and fair for everyone.
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Debate: “Should Al make decisions thata people's 'Hluihirlngnrlmdlng tudents?
Sol: Mmmﬁ;mmmw A IR AR

In Favor (Yes) [y d?”\.ﬁ e
* Alcanpro -amounts of data quickly and accurately.

* [t can reduce human errors and save time.

* Alapplies the same rules to everyone, making decisions more consistent.

= |t can help organizations make faster decisions.

Against (No)

s Al may be blased If it is trained on blased data.

= Itcannot understand human emotions, creativity, or personal circumstances.

* Al can make mistakes that unfairly affect seople.

* Important decisions should involve human judgment and responsibility.

Conclusion :

Al should be used as a tool to assist people, but final decisions about job hiring, student grading, and other

important matters should be made by humans, This ensures fairness, accountability, and consideration of
individual situations.

CLASS ACTIVITY
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= An Al that understands different languages and
effectively.

Ethical Principles in A1 '
Ethical principles in Al are rules that help develop and use Artificial intelligence in 2 fair, safe, and responsible way, Ethical
Al development is based on fairness, accountability, transparency, and safety,

Fairness

Fairness means Al systems should treat everyone equally. They sholld not discriminate against people based on gender,
region, language, or background.

Accountability

Accountability means there should be a responsible person or organization for the decisions made by an Al system.

Transparency . ]
Transparency means Al systems should explain how they make decisions, Users should underst?.,r_rglli_lshv a particular

decision was made.

ey I'\IY'I.
Safety | N ?Ea Ecl\g:]
Safety means Al systems should be tested carefully to T\:j’ d ‘ﬁtﬂﬁﬁw T They should protect users from

karm.

Far example, If an Al system is used for
should also be able to explain the reason fo
are used for disease diagnosis. . -
Avoiding Bias and Ensurii 3 Inclusivity in AI Design

)
Al systems learn from data. [f the training data contains bias, the Al system may also produce unfair results.
For example, if a hiring system Is trained mostly on records of male emplayees, it may unfairly prefer male candidates.

Eee

,ft shoutd-fot unfairly accept or reject students. The university
-In healthcare, Al systemns must be tested carefully before they



















Al for Predictive Weather Analysis i~ AN @w@@ﬁ‘& ==

Al analyzes weather data to predict rainfall, drought, and tempg[,atu help farmer_s pian their
farming activities in advance: They can also protect crops . which improves crop production

and reduces losses. i

Cloud for Data Storage &m \BU\

Cloud Computing stores agricult a!1uws qulck access to it through the internet. Farmers, researchets,
and policymakers caneasily stored data whenever needed.

Blockchain for Supply Chain Transparency

Blockehain records every stage of crop production and distribution. It makes the supply chain more transparent and
reduces fraud, It also helps ensure fair trade between farmers, buyers, and sellers.

Together, Cloud Computing and Blackchain create a reliable and trustworthy agricultural system.

Example

A farmer uses 10T sensors to check soil moisture. Al predicts rain for the next day, so the farmer delays irngation. The
farming data is stored in the cloud, and Blockchain records the crop's journey from the farm 1o the market. This helps save
water, improve crop production, and ensure transparent trade.

8.4 Policies, Regulations, and Responsible Innovation

Q. Describe the role of AI governance and responsible technology in ensuring the safe, fair, and ethical use
of emerging technologies.

Al governance and responsible technology help ensure that emerging te:hnn!ng:es u“d ethicaily Tor
the benefit of saciety. ?E ||

SO

Understanding Al Governance @

Emerging technologies such as Artrﬂdat IntelR g Internet of ?.TT?
Things {loT), and Blockchain a ATy grman life. They Influence | Lo
privacy, emplayment, decisi AT IRE o Al nd
Without proper laws and regt atinns. these technologies can be misused or

produce unfair results. Policies define how data should be collected, stored, gﬂ[&
and used. They help protect people's rights and ensure the safe use of
technology. International frameworks such as the General Data Protection ekl Policies and Ethical E""ME""“

Regutation (GDPR} set rules for data protection and privacy. Ex&m“ ;’;:“’?::hmm a?::;;iﬂ

Al ethics guidelines also promaote fairmess and transparency in automated decision-making. Many countries are developing
Al policies to support respansible innovation. Pakistan can also develop similar policies to encaurage technological growt b
while protecting the rights of its citizens.

Developing Responsible Technolo

Responsible technology means developing technology for the benefitof people instead of focusing unly on financial profis

Technology should iImprove the quality of life, create new opportunities, and reduce harm. Developers should also
consider the long-term social and environmental effects of their systems: This helps ensure that tech y benefits all

cammunities fairly. @\Ef\lq)

r L @G
ollaboration Across Discipli
Developing responsible technology requires e fro K) @@m LZ
Legal Experts “{X
Legal experts ensure that tﬁw % gulations,

Sociologists
Sociologists study how technology affects people and society.
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What are emerging technol ". : Ega
Ans: Emerging m:hnningies are new -. gies that improve different areas of life. They help people

anage Information more easily, Artificial Inteliigence [Al), the Internet of
Things {loT), Cleng " - and Blockchain are examples of emerging technologies, These technulugles make
work faster, easier, and more efficient.

Z Explain how emerging technologies are changing different industries. ;

Ans:  Emerging technologies create smarter systems for data management, automation, and connectivity, They are
widely used in healthcare, education, transportation, and agriculture. They help people work faster and improve
the quality of services. They also suppert innovation and solve many local and global challenges.

Artificial Intelligence (Al

3. How do Al systems learn and Improve their performance?

Ans: Al systems learn through a process called machine learning. In this process, algorithms are trained using large
: amounts of data. As the system processes more data, its performance becomes more accurate. This helps Al make
better decisions over time.

4. Describe the common applications of Artificial Intelligence (Al),

Ans: Al Is used in voice assistants, chatbots, image recognition, recommendation sy'stems driving cars. Voice
assistants understand spoken commands and provide useful respo tomers' guestions
automatically, while recommendation systems su.%ﬁt i ; i

5. Whatisthe Internet of Things (

Ans:  The Internet of Thmgs I h:ai devices connected through the internet, These devices can
collect, share, l!‘lEll.ldE SENSOrs, processors, and communication hardware. oT creates a
smart Enﬂrurirn here devIces wark with very little human effart,

6. How does the Internet of Things (IoT) improve automation and dally life?

Ans:  loT devices collect data from the environment and send it to cloud-based systems for processing: After analyzing
the data, the system performs actions automatically. Automation reduces manual work; saves time, and minimizes
human error. It also creates smarter, safer, and mare efficient homes, industries, and communities,

7. Describe how loT devices collect and communicate data for automation. (Exercise Style)

Ans: 0T sensors collect data from the environment such as temperature, movement, and humidity. The collected data
is sent to cloud-based systems or servers for processing and analysis. After analyzing the data; the system
perfarms actions automatically. Automation saves time, reduces manual waork, and minimizes human error.

B, How s loT improving healthcare and agriculture?

- Ans:  In healthcare, loT sensors monitor patients' heart rate, biood pressure, and glucose levels in real time. Doctors
can monitor patients remotely and respond quickly during emergencies. In agriculture, loT devices measure soil
moisture, temperature, and weather canditions. This helps farmers improve Irrigation e production, and

reduce waste,
P /210
9, How are emerging technologies changing :Hl'l'ermgn ries “
Ans:  Emerging ter.hnutagtes are creating smarter = ala 1, automation, and connectivity. They
are widely used In-healthcare, t\ * @%‘ agnculture_ These technologies help people work

faster and improve the qualrt-,r 3lso support innovation and solve many real-world prnhlems
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different devices. It also reduces the need Eur'eipenih%s: : ‘
| ‘%& |

What s Cloud Computing? . ,l ; iiﬁﬁ@‘:@@

Cloud Computing Is a technology that allows use
of local computers. These.ﬁ&rv_ars. st :
access their data and applications Ehytime A ram arrywhere, using an internet connection, It makes computing

mare flexible and connect N‘] 2 -

How does Cloud l:w rt scalabllity, accessibility, and cost effectiveness? =

Cloud Computing allews Users to increase or decrease storage space and computing power according to their
needs. It also allows users to access data and applications from differant devices and locations; Users usually pay
only for the services they use through a pay-as-you-go model. This reduces operating costs and supports growing
businesses.

Describe the uses of Amazon Web Services (AWS), Microsoft Azure, and Google Drive.

* Amazon Web Services (AWS) provides cloud services such as web hosting, data storage, and agplication
development.
* Microsoft Azure allows developers to create, manage, and run applications through the cloud.
Google Drive allows users to store, access, and share files over the internet. These platforms are mportant
parts of modern digital infrastructure. '
Why do Individuals and businesses use Cloud Computing?
Cloud Computing allows individuals and businesses to use anline services without maintai
it supports data storage; web hosting, and software applications. Users cam 3chess

What is Blockchain technology?
Blackchaln techneology is a digita 5 jalisetlrely stores and shares information across many computers
Instead of a singfe centralseryBi Rechiverified record, or block, finks to the Arevious one to form an unchangeable
chain, Every compufiy rk keeps a copy of the blockchain, This makes the systern secure-and reliable.
Describe the applications of Blockchain technology.

Blockchain Is used in finance to support cryptocurrencies such as Bitcoin, It is used In supply chain management
to track goods and verify the authenticity of products. It also provides secure storage for legal documents, medical
records, and certificates. Governments, businesses, and educational institutions also use blockchain for secure
record management. ' '

How is Blockchain used in finance and supply chain management?

In finance, Blockehain supports cryptocurrencies such as Bitcoin and allows secure peer-ta-peer transactions, In
supply chain management, it tracks goods from their origin to the customer. it helps verify the authenticity of
products and improves transparency. This increases trust and reliability. '

Differentiate between Cloud Com puting and Blockchain Technology.

Cloud Computing
Cloud Computing stores, marnages, and processes
data on remote servers through the internet.

It provides services such as data storage, web
| hosting, and software applications. — ﬁ,--f\.‘ it

_ hatfacts the 1a'|.ra*1'.|r people live, work, and use technology. Al systems are not anly technical
tools but also soclal tools that influence individuals, communities; and governments. Therefore, It is important to
consider their cultural and ethical effects. This helps ensure the responsible use of Al i












