e APl Level: 14
e Release Date: October 18, 2011
. Android 4.1 to 4.3 - Jelly Bean
e APl Levels: 15 (4.1), 16 (4.2), 17 (4.2)
e Release Dates: July 9, 2012 (4.1), November 13, 2012 (4.2), and July 24,
2013 (4.3)
. Android 4.4 - KitKat
e APl Level: 19
e Release Date: October 31, 2013
. Android 5.0 to 5.1 - Lollipop
e APl Levels: 21 (5.0) and 22 (5.1)
e Release Dates: November 12, 2014 (5.0) and March 9, 2015 (5.1)
. Android 6.0 - Marshmallow
e API Level: 23
o Release Date: October 5, 2015

Each Android version introduced new features, |mprove g) \Ao the
platform, along with higher API levels that aIIowed é “target specific sets of
features and devices. Keep in mind that tﬁ@ tes and API levels were accurate

as of September 2021. Subs ﬁ dze% been released since then,
k e opers should always check

each with its own _set W nts and,zt
the latest A@Q’:\ entanbQ@ up-to-date information on API levels and

featu

Q3. What are challenges of Android App Development?

Android app development offers many opportunities, but it also comes with several
challenges that developers often encounter. These challenges can make the
development process more complex. Here are some common challenges in Android app
development:

1. Fragmentation: Android devices come in various screen sizes, resolutions, and
hardware capabilities. This fragmentation can make it challenging to design apps
that work seamlessly across all devices. Developers must create responsive Uls
and handle device-specific issues.

. Platform Version Compatibility: Supporting multiple Android versions and API
levels can be challenging. Developers need to decide which versions to target
and ensure backward compatibility without sacrificing the use of newer features.

. Device Diversity: Android runs on a wide range of devices, including
smartphones, tablets, smartwatches, and TVs. Each of these devices has different




form factors and input methods, requiring developers to adapt their apps
accordingly.

Performance Optimization: Ensuring smooth performance on various devices
with different hardware specifications is essential. Inefficient code, memory leaks,
and resource-intensive operations can lead to performance problems.

Security Concerns: Android apps may face security risks, such as data breaches,
malware, and unauthorized access. Developers need to follow best practices for
securing user data, implementing proper authentication, and protecting against
vulnerabilities.

App Compatibility: Not all Android devices are guaranteed to support all
hardware features or sensors. Developers must account for devices with limited
capabilities when designing and testing their apps.

Testing Across Devices: Comprehensive testing on various Android devices is
time-consuming and requires access to a diverse set of hardware. Emulators and
device farms can help, but real-world testing is often necessary.

Fragmented Ecosystem: Unlike iOS, where Apple tightly controls thg ®fosystem,
Android has a more open ecosystem with various d ice &ﬁ;’s and
custom Android versions. This can Iead to |nco ‘% ser experiences.
App Distribution: While the Goo prlmary distribution
channel, reaching alternat; st re markets can be challenging.

Moreover, app djs % ws@hg re can be competitive.
ign: Desi

10. User | tuiive and aesthetically pleasing user
?ﬁ eYthat accom rlous screen sizes and resolutions can be
omplex. Maintaining a consistent user experience across devices is crucial.

11. Back Button Navigation: Android devices typically have a "back" button, which
developers must consider when designing app navigation and user flows.

12. Localization and Internationalization: Android apps often have a global
audience. Developers need to implement localization and internationalization to
cater to users from different regions, languages, and cultures.

13. Battery Optimization: Apps that consume excessive battery power or run in the
background can lead to user dissatisfaction. Developers must optimize their apps
to minimize battery drain.

14. Updating and Maintenance: Regularly updating and maintaining Android apps
to address bug fixes, security vulnerabilities, and compatibility issues is an
ongoing challenge.

15. Legal and Privacy Compliance: Developers must adhere to privacy regulations
and obtain user consent for data collection and usage, which can be complex and
subject to changing laws.




o Unlike a regular column, a LazyColumn is memory-efficient and suitable for
handling long lists or data sets. It loads and displays items dynamically as
the user scrolls through the list, reducing memory overhead.

In summary, the main differences between these layout components lie in their
arrangement of child elements:

Column arranges child elements vertically.

Row arranges child elements horizontally.

Box provides flexibility for custom layouts.

LazyColumn is optimized for efficiently displaying large lists with dynamic loading.

The choice of which layout component to use depends on your specific Ul design and
functional requirements. You can often combine these layout components within your
Ul hierarchy to create complex and responsive user interfaces in Android apps.
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Q11. Can we send SMS through Kotlin? Explain with e)‘)eplco

Yes, you can send SMS (Short Message S“ﬂ@i s in Andr0|d using Kotlin by
r

utilizing the SMS Manager AP
you can send an SMS *P

exa&
%\’nssmns T @‘ggmessages, you need to declare the required

ermissions in your app's AndroidManifest.xml file.
xml|Copy code

o ‘telz y framework. Here's how

android:name "android.permission.SEND_SMS"
Request Permission (Optional): If you target Android 6.0 (API level 23) or
higher, you need to request the SEND_SMS permission at runtime. Here's how you
can request it in your Kotlin code:
kotlinCopy code

this

Send SMS: To send an SMS, you can use the smsManager class, which provides
methods for sending text messages. Here's an example of sending an SMS:
kotlinCopy code

import fun sendSMS String String
try wval

null null null




3. **Create a "values" Folder (if not already present)**:

- Inside the "res" folder, you should see a "values" folder. This folder stores your string resources. If it
doesn't exist, you can create it:

- Right-click on the "res" folder.
- Go to "New" -> "Android Resource Directory."
- In the "Resource type" dropdown, select "values."

- Click "OK."

4. **Create or Open the "strings.xml" File**:

- Inside the "values" folder, you will find or create a file named "strings.xml." This XML file is used to
define your string resources.

5. **Define String Resources**: a\e C
- In the "strings.xml" file, you can define your SN@K‘@ using @L format. For example:

ow
e ovieW AL of *

<string name="app_name">MyApp</string>

<string name="welcome_message">Welcome to my app!</string>

</resources>

- Here, two string resources, "app_name" and "welcome_message," are defined.

**Adding Image Resources**:

Image resources are used for icons, images, and other graphical assets in your app.




