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Day 2

Navigation Architecture - Tasks, Back Stack,
and Launch Modes (Expert View)

Welcome to the community of Android architects
and seasoned enthusiasts!

In the second step of our expert-focused challenge,
we're diving into the intricate architecture of Task
Management, Back Stack, and Launch Modes in
Android. A profound understanding of these
concepts is not only essential for building efficient
and unambiguous navigation but also directly
relates to process and memory management at the
operating system level.
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. Tasks and Back Stack:

The Foundation of Android Navigation ’

e Task: In Android, a Task can be envisioned as a virtual
journey within an application - a collection of related
Activities that a user interacts with when trying to
accomplish a specific "job." For instance, imagine in a
browser app: you first open the main page (URL input),
then click on bookmarks, and finally navigate to the
new bookmark addition screen. These interactions
form a Task. Interestingly, a Task can be sent to the
background and later resumed exactly where it left off.

e Back Stack: Each Task has its own dedicated Back
Stack, much like a brief history of the screens the user
has visited during their journey. Every new Activity
that is launched gets added to the top of this stack.
When the user presses the "Back” button, the most
recent Activity is popped off the stack, and the
previous Activity is redisplayed. This mechanism
provides the familiar experience of navigating back to
previous screens in Android. In the browser scenario,
pressing back would first take you from the add
bookmark screen to the bookmarks screen, and then to
the browser's main page.
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B Launch Modes: Controlling Activity
Behavior in the Stack

Launch Modes allow us to define how a new Activity
Is instantiated in relation to Tasks and the Back
Stack. These settings play a crucial role in managing
user experience and optimizing resource
consumption:

e Standard (Default):
Every time an Activity with this mode is invoked, a
hew instance of it is created and pushed onto the
top of the current Back Stack. Picture this: you're in
a browser and, from within a page, you click on a
link to the same page again. In Standard mode, a
hew page (a new Activity) will open and be added to
the stack.
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e SingleTop:

If the Activity we intend to launch is already at the
top of the current Back Stack, Android will refrain
from creating a new instance and will instead call
the onNewlntent() method on the existing instance.
This mode is useful for preventing duplicate
instances of an Activity at the top of the stack. For
example, if you're viewing a news list in a nhews app
and receive a notification for a new article that
opens the same news list Activity, in singleTop
mode, a new Activity won't be created; only the list
will be updated.
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e SingleTask:
This mode is a bit more intricate. When an Activity
with singleTask mode is launched, Android first
checks if an instance of that Activity exists in any
Task. If it does, that Task is brought to the
Foreground, and the target Activity is brought to the
top of its stack (potentially finishing other Activities
above it if it's not at the root). If no instance exists, a
hew Task is created, and the Activity is placed as its
root. This mode is suitable for Activities that serve
as the main entry point for a "job" in the app. For
instance, in a browser with multiple tabs open, if a
link is opened from another app (assuming the
browser's main Activity has singleTask mode), the
browser will come to the Foreground along with all
its previously opened tabs.
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e Singlelnstance:
This mode is similar to singleTask in that it creates a
nhew Task. However, the key difference is that the
Activity launched with singlelnstance mode resides
alone in its dedicated Task. More importantly, no
other Activities can be launched into this Task. This
mode is typically used for Activities that need to be
completely isolated from other parts of the
application, such as a payment screen in a financial
app, which might run in a separate Task for
enhanced security.
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—

1} Intent Flags:
Fine-Grained Control Over the Back Stack

Beyond Launch Modes, we can also precisely
control the launch behavior of Activities and the
management of the Back Stack using Intent Flags.
Flags like FLAG_ACTIVITY_NEW_TASK (launchin a
nhew Task), FLAG_ACTIVITY_CLEAR_TOP (remove
Activities above the existing instance until that
instance is reached), FLAG_ACTIVITY_SINGLE_TOP
(similar behavior to singleTop Launch Mode), and
FLAG_ACTIVITY_CLEAR_TASK (clear all Activities in
the current Task when launching a new Activity in a
hew Task) enable the implementation of complex
havigation scenarios. Understanding the interplay
between these Flags and Launch Modes is crucial
for resolving Back Stack challenges in intricate
applications.
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? Key Interview Questions: —

e What are Tasks and the Back Stack in Android,
and how do they function?

Expert Answer: A Task is a cohesive sequence of
Activities that users interact with to perform a
specific job. The Back Stack is a LIFO (Last-In, First-
Out) structure within each Task that maintains the
history of visited Activities, facilitating navigation
via the Back button.

e Describe the different Launch Modes in Android,
providing examples.

Expert Answer: Standard (new instance each time -
browser link example), SingleTop (reuse top
iInstance or create new - news app notification
example), SingleTask (new Task or bring existing
Task to foreground - browser link from another app
example), Singlelnstance (isolated, dedicated Task
- PayPal payment screen example). (Explain each
with the provided use cases).
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e How can Intent Flags be used to customize Back
Stack behavior?
Expert Answer: Intent Flags offer granular control
over how Activities are added to the Stack and how
Tasks are managed, enabling specific navigation
flows for particular scenarios (briefly mention the
function of key flags).
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? Challenge Question for Experts:

Based on your experience with large-scale projects,
what strategies do you recommend for managing
the complexities of the Back Stack and Tasks in
applications with deep and branching navigation
flows? How do you handle the interaction between
Launch Modes and Intent Flags in such scenarios?
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We eagerly await your
valuable insights and
experiences! Let's deepen
our understanding of
Android's navigation
architecture together. %
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