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A Note on ClineFlow

This book was produced with a journaled engineering workflow.
The writing, evidence, source locks, build artifacts, validation
results, and approval gates are recorded in ordinary project files so
a future edition can be understood rather than merely regenerated.
The journal is not part of the MemeArcade application and it is not
a claim about the application’s private implementation. It is the
publication’s own development memory.

ClineFlow is the optional tool used to keep that memory legible
across long-running work. It is not required to read this book,
explore the public companion repositories, or build an i0OS
application. Its practical idea is smaller: record the reason for a
decision, the evidence that supported it, the command that checked
it, and the next action while the context is still available.

For this project, that habit creates a clear boundary between
several kinds of information:

e Public sources and their resolved revisions.

® Generalized architectural observations that may be

published.

® Private product material that remains outside the
manuscript.

® Generated print artifacts and the inputs that produced
them.

e Human decisions that automation cannot make on behalf of
an author or publisher.

The result is intentionally portable. A reader can use ClineFlow,
another agent, or plain Markdown and Git; the useful practice is
owning the record in the project itself. For a book about
boundaries, that is more than process. It is a way to keep research
claims, implementation examples, and publishing choices separate
enough to review honestly.



If you adopt a similar workflow, begin with one small task. Write
the intended outcome, one constraint, the evidence you plan to
inspect, and the validation you expect to run. When the work ends,
write what changed and what remains unapproved. Do not put
secrets, private endpoints, user data, or unreviewed captures in a
journal. A durable record should make collaboration safer, not
make sensitive material easier to spread.

The companion repositories in this book remain their own direct
public sources. The ClineFlow record simply explains how this
edition connected them to the manuscript without turning the
private MemeArcade case study into a source dump. That
distinction lets the book teach reusable reasoning while respecting
the limits of the application it studies.



MemeArcade: Al Gaming Case Study

MemeArcade, the App, is the technical case study in this book: a

native iOS shell for a scrollable, short-form interface that discovers

and opens online games. This is an approved visual record of its
public experience only.

The publication approval covers only visible interface description;

no private source, service, catalog rule, metric, or product logic is
disclosed.

MemeArcade, the App, is the iOS case study in this book. The $3B
framing refers to the broader Al-gaming market, not to the app’s
valuation, revenue, or financing.
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The $3B MemeArcade: What We Can—
and Cannot—Deconstruct

An arcade cabinet has always been a compact agreement between
many systems. A player sees a screen, a joystick, and a coin slot;
behind that simple surface are hardware constraints, a game loop,
distribution, operations, and the rules that make a session feel
immediate. Al-native games and interactive apps have inherited
the same problem at a much larger boundary. Their experience may
be generated, refreshed remotely, or shaped by an online model,
but a person still encounters it through a particular device,
operating system, network, and moment of attention.

This book is about the iOS architecture that makes that encounter
dependable. Its case study is MemeArcade, the App: an iOS
product whose private implementation is not published here. Its
title, The $3B MemeArcade, is deliberately broader. It names the
emerging Al-gaming market in which products such as
MemeArcade are being built. It is never a claim that MemeArcade,
the App, has a $3 billion valuation, has raised that amount, or
generates that amount of revenue.

The rounded figure has a bounded source. Mordor Intelligence
projects a 2026 global market of USD 3.05 billion for generative Al
in game environment and narrative design. Research and Markets
estimates USD 3.4 billion for the broader Al-in-games market in
the same year. These are different studies with different scopes;
they corroborate that the category is multi-billion-dollar, but they
must not be added together. In this book, MemeArcade Market
means that category context; MemeArcade, the App means the

technical product we study. Mordor Intelligence Research and
Markets

That distinction matters because precise language is an
architectural habit. Engineers learn early not to confuse a view
with its model, a cache with its source of truth, or an observed
request with a server guarantee. The same discipline applies to an
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editorial case study. We will say what is public, what is generalized
from an approved private observation, and what remains outside

the book.

A market signal, not a product valuation

The Al-gaming category is no longer only a prediction. In June
2026, Axios reported that Sekai raised a $20 million Series A
around text-prompt mini-app creation. In May 2026, Fortune
reported $56 million in new funding for Astrocade, an Al-created
game platform. These reports are useful as dated evidence that
investors and builders are pursuing new forms of interactive
creation. They do not prove that every Al-gaming product has the
same architecture, audience, economics, or safety model. Axios,
June 1, 2026 Fortune, May 5, 2026

Gizmo is another contextual signal. Business Insider reported in
March 2026 that the team behind the Al mini-game app joined
Meta’s Superintelligence Labs; the report says the deal’s financial
terms were not disclosed. We use that story only to understand the
competition for people, tools, and distribution in consumer Al It is
not evidence about MemeArcade, the App, and it does not
authorize speculation about another company’s implementation.
Business Insider, March 5, 2026

The useful engineering question is therefore not, “Which company
will win?” It is: what must an iOS application own when
playable, generative, and remote experiences arrive
through a device? The answer is not “everything” A hybrid
product is healthier when it gives each runtime a legible job.

MemeArcade Market (editorial context)

informs the problem space; does not value the app
v

MemeArcade, the App (private case study)

—— Native shell: identity, navigation, device state
— Product services: catalog, orchestration, policy
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Hybrid runtime: authorized web content and gameplay
Device capabilities: storage, notifications, lifecycle

The lines in that diagram are responsibilities, not a claim about
unpublished module names or private endpoints. They are the
working vocabulary for the rest of this book.

The question beneath the technology

SwiftUI, Combine, Swift Package Manager, async/await, WebKit,
and local notifications can look like separate topics. In a production
app they converge on one question: which component is
allowed to make which decision, and for how long?

Take a user who opens a game from a vertical feed. The native
application may decide that a cell is the current candidate for
activation. It may retain navigation ownership while the web
runtime owns the game loop. A request service may fetch a catalog
while a durable store remembers a harmless preference needed to
restore the session. A notification scheduler may create a local
reminder, but it cannot invent authorization that the user has not
granted. Each boundary exists because every system fails
differently.

This is why “native versus web” is a poor framing. The durable
framing is native orchestration and web participation. The
native shell is where device-bound responsibility belongs: lifecycle,
permission, navigation, state restoration, accessibility, privacy, and
the policy that determines whether a remote destination may load.
The web runtime can be excellent at shipping playable content,
iterating rapidly, and carrying interaction logic. Neither runtime
should quietly impersonate the other.

For a junior developer, this is a practical rule: let the code that
owns a fact be the code that changes it. If iOS owns which tab is
selected, a web view should not silently replace that decision. If a
remote game owns its rendering loop, the native cell should not
attempt to recreate it. For a senior engineer, the same rule becomes
an operational concern: trace ownership so that a timeout,
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cancellation, process termination, or permission denial has a
predictable recovery path.

The public components, and the private case study

The book does not ask readers to trust a private source dump.
Instead, it moves between inspectable public examples and
carefully bounded observations from MemeArcade, the App.

The public examples are deliberately smaller than the product:

¢ The SwiftUl and Combine article introduces reactive state
and view updates.

® ios-framework gives us a concrete Swift Package Manager
and tandem-app boundary.

® ios-storage provides a public persistence discussion,
including state that survives a process lifetime.

® receipe-app is the small async/await laboratory: a request, a
decode, a loading state, an error state, and a cancellation
question.

® rezona-api is a public client-observation exercise, useful for
reasoning about request models without inventing backend
behavior.

® GamePlayer is the primary visible example of native paging
paired with web gameplay.

e Pushscheduler isolates local notification scheduling as
device infrastructure rather than a server feature.

MemeArcade, the App, supplies the composition problem: how
such concerns meet in one product. We describe that composition
through type-level responsibilities, diagrams, lifecycle narratives,
and trade-offs. We do not publish full private files, credentials,
internal endpoints, raw payloads, proprietary schemas, or
unapproved business logic. A private code excerpt, production log,
or product-specific diagram requires explicit human approval
before it can appear in this manuscript.
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This boundary is not a disclaimer appended after the interesting
part. It creates better teaching material. A reader who learns to ask
“what capability is crossing this boundary?” can apply that
question to any project. A reader who memorizes a private class
name cannot.

From Ultrakam to a hybrid application

My own path into this question began in a much more visibly
native era. In “The Time Apple Featured My App at WWDC14”, 1
describe Ultrakam and the experience of building for the iPhone
platform at a time when a focused native application could carry
nearly all of its behavior in one runtime.

That history does not make an argument from nostalgia. It makes
the contrast clearer. The device is still where a user grants
permission, receives interruption, restores a task, and judges
whether an experience feels coherent. What changed is the number
of collaborators behind one screen: package boundaries, concurrent
tasks, remote content, a WebView process, caches, and optional re-
engagement systems. The modern architecture challenge is to keep
those collaborators from turning one user action into an
untraceable chain of guesses.

The chapters ahead keep returning to a simple proposition:
Native did not disappear. Native moved up the stack.

In a hybrid iOS application, native code may do less rendering than
it once did, but it frequently carries more responsibility. It is the
place where product intent meets operating-system reality.

What the Rezona chapter does—and does not do

One companion repository deserves special care. The network-
observation chapter uses the public rezona-api repository to teach
an authorized client-side method: capture traffic only when you
have permission, remove credentials and personal data, model
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what the client can actually observe, and label unknowns as
unknowns.

That is not an investigation of Rezona as a company, and it is not
an accusation of irregularity. A request seen from a client can
establish that the client made a request and received a response. It
cannot establish an unseen database schema, business practice,
security posture, or internal decision. This distinction is especially
important when using MITM tooling such as Proxyman. The tool
can make a boundary visible; it does not grant authority to cross it.

The chapter will use a conservative vocabulary:

We cannot say without

We can say separate evidence

“The authorized client sent this “The backend stores data in
redacted request shape.” this schema”

“The client receives this “The company uses this field
response field” for this business purpose.”
“The client retries under this “The service guarantees this
observed condition.” reliability behavior”

That restraint is not merely legal caution. It is sound systems
engineering. Good debugging begins by separating observation
from inference.

A working lens for the chapters ahead

Architecture is most useful when it turns a vague failure into a
smaller question. “The game did not load” is not yet a question a
team can answer. Was the selected item unavailable? Did the
catalog request fail? Was an unsupported origin rejected by the
navigation policy? Did the WebView process terminate? Did the
game load but fail to return a native action? Was a notification
scheduled for a state the user had already left? Those are distinct
failures with different owners.
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The book will repeatedly use four lenses to make that separation

visible:
Typical
Typical i0S remote
Lens Question responsibility  responsibility
Ownership Who may Navigation, Play session
change this persisted and remote
fact? preferences, interaction
permission state
state
Lifetime How long View, scene, Response, web
should it app, or local process, or
survive? store lifetime  server-session
lifetime
Trust What must be  URL/origin Content
verified before policy, deep-  delivery and
use? link routing, remote
notification authorization
input
Observation What Timings, Publicly
evidence can lifecycle documented
we record events, interface
safely? redacted behavior
failures

Consider a simple choice: should a game begin loading when its
cell becomes visible? A junior implementation might start
immediately because visibility appears to equal intent. The lifecycle
chapter will show why that assumption is too coarse. A cell may be
briefly visible during a fast scroll; its task may need cancellation;
its web process can consume memory even after attention has
moved elsewhere. The actual design is a policy: identify a
candidate, decide when it becomes primary, instrument the
outcome, and release or reuse resources according to a measured

budget.
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The same progression applies to persistence. “Save state” is too
broad to guide a production decision. A developer must ask which
state is safe to retain on the device, when a write occurs, what
happens if the app is killed during that write, and whether
restoration will recreate a safe and coherent user path. The
DataStore chapter uses a public example to teach those questions.
It does not publish MemeArcade’s private schema.

This is also the reason this manuscript places trade-offs beside
implementation detail. A framework pattern is not architecture
merely because it compiles. It becomes architecture when its
ownership, lifetime, trust, and observation costs are explicit. The
public repositories give readers a chance to inspect compact
answers; MemeArcade gives us the larger composition problem.

Reader activity: establish the evidence boundary

Before moving into code, open the original WWDC14 / Ultrakam
account. Write two short columns in a notebook:

Publicly supported context Not established by the article

The author’s historical MemeArcade’s current internal

experience shipping an iOS architecture

application

A useful contrast between a Any market valuation or

native-first product and a financing for MemeArcade, the

modern hybrid product App

Why device-level craft Any assertion about a third

continues to matter party’s backend or business
practices

The expected observation is that author context is not production
evidence. Carry that distinction into every reader activity. It is the
discipline that lets this book make a real architectural argument
without treating private implementation as public material.
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How to read the book

Each chapter follows the same rhythm:

1. Concept. A junior-friendly model establishes the
responsibility being discussed.

2. Public implementation. You open the original repository
or article directly and inspect one bounded pattern.

3. MemeArcade implementation. A generalized diagram
or lifecycle explains how the same responsibility composes
inside the case study.

4. Production trade-offs. We examine the cost of the
decision under cancellation, memory pressure, permissions,
failure, and future change.

5. Reader activity. A QR code and companion link take you

to the original public source—not to a duplicate web copy of
this manuscript.

The GitHub Pages site is intentionally only a reader bridge. It gives
you an activity and the expected observation, then sends you to the
original public repository or article. The source material remains
where it can be inspected in its own context; this book remains the
architectural synthesis.

The first substantive chapters begin with state and modularity
because an application cannot safely cross a hybrid boundary if it
does not know who owns its state. From there we move through
persistence, concurrency, network observation, WebView trust,
GamePlayer, observability, local notifications, a complete session,
and finally the reusable seams that survive the case study.

The goal is not to make every app look like MemeArcade. The goal
is to make the next application easier to reason about: a system
where every runtime has a job, every boundary has a policy, and
every important user path can be explained from launch to return.

Modern iOS Architecture: Deconstructing the $3B MemeArcade 22



Explore the original public source

OR code for the original public source

Source: https://uriostegui.medium.com/the-time-apple-featured-
my-app-at-wwdc14-a42dc4cd19bb

Try: Read the author-context essay and identify the product
constraints that shaped its release.

Expected: A short note distinguishing author history from claims
about MemeArcade, the App.
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The Native Shell: Modular SwiftUI,
Combine, and Product State

The first architectural decision in a hybrid application is not
whether to use SwiftUI, UIKit, Combine, or WebKit. It is whether
the product has a clear place to decide what is true at the device
boundary. That place is the native shell.

The native shell is the part of an application that remains
responsible when another runtime is loading, suspended,
terminated, or simply wrong for a particular task. It owns the app-
level route, the selected product surface, permissions, accessibility,
restoration, and the policy through which a remote experience may
participate. It does not need to own every pixel or game loop. Its
job is orchestration: preserve a coherent application while the parts
beneath it change.

In MemeArcade, the App, this idea is more useful than a
framework slogan. A player may move through a native feed,
activate a web-hosted game, return through a native action, receive
a local reminder, and restore a safe product state later. If each
runtime maintains an incompatible story about that sequence, the
application feels brittle even when every individual screen looks
correct.

The public SwiftUI and Combine tutorial is the compact starting
point. Its important lesson is not a particular sample application’s
shape. It is the direction of change: observable state publishes an
update; the view reads that state; a user action becomes an intent
rather than a direct mutation scattered through the interface. In a
larger hybrid product, that direction gives the native shell a way to
remain understandable.

Start with a product state, not a screen tree

Many applications begin as a screen tree because that is how a user
experiences them: launch screen, tab bar, feed, player, profile,
settings. A screen tree is valuable, but it is not sufficient
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architecture. It tells us where a view is visible, not who is allowed
to make it visible or which state must survive when the view
disappears.

Begin instead with a small product-state model. The names below
are illustrative, not a reproduction of private MemeArcade types:

enum ProductRoute: Equatable {
case home
case player(GameReference)
case settings

}

enum SessionStatus: Equatable {
case restoring
case ready
case loading(GameReference)
case active(GameReference)
case recoverableFailure(UserFacingFailure)

}

@MainActor

final class AppModel: ObservableObject {
@Published private(set) var route: ProductRoute = .home
@Published private(set) var session: SessionStatus = .restoring

func handle(_ intent: ProductIntent) { /* state transition */}

}

The point is not to put all application code in AppModel. That
would only create a new kind of monolith. The point is to give
user-visible facts one accountable owner. A SwiftUI root can render
route and session; feature services can perform work; a coordinator
can translate an external event into an intent. But none of those
layers should quietly mutate the visible product story behind the
others’ backs.
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User gesture / notification / lifecycle event

v
Product intent

v
Native shell state transition —————» SwiftUI renders product state

starts or cancels feature work
routes to a UIKit/WebKit feature boundary
records a privacy-safe observation

For a junior developer, this gives a simple debugging move: when a
screen is wrong, locate the state that claims it should be right. For a
senior developer, it defines a test seam. A route transition can be
tested as a state change without booting a WebView or waiting for
a network response.

Combine is a delivery mechanism, not the
architecture

SwiftUI observes state through property wrappers and Combine-
compatible publishers. It is tempting to call that reactivity itself an
architecture. It is not. A publisher can deliver a correct value to the
wrong owner just as efficiently as it delivers a correct value to the
right one.

Use Combine where it fits the lifetime of a stream: a store change, a
reachability signal, a notification authorization update, or an
adapter around a legacy callback. Use structured concurrency
where the work is a task with a beginning, cancellation point, and
result. Both tools can feed the same native shell. The architectural
decision is the boundary at which an event becomes a product
intent.

For example, a remote catalog update might arrive through an
async task. The feature service should decode and validate its
domain data off the main actor when appropriate. The shell then
receives a concise result: catalog ready, empty, refresh failed, or
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stale data retained. SwiftUI sees a view-ready state rather than a
half-decoded transport object. This avoids coupling a visible screen
to incidental details such as URLSession errors or the shape of a
server response.

Layer May know about Must not own
SwiftUI view Renderable state Network response
and user intent parsing or
WebView policy
App model / Route, session state, Game rendering
coordinator feature intents loop or backend
data store
Feature service Domain work and ~ Global navigation
cancellation decisions
Web runtime Authorized playable Native tab selection,
interaction local permissions,

or arbitrary routes

This table describes responsibility, not a mandatory folder
structure. A small product may begin with fewer types. The value
comes from maintaining the direction of authority as the product
grows.

Native orchestration around a hybrid feature

Consider the moment a player taps an item in a feed. A simplistic
implementation presents a WebView immediately and lets the page
determine the rest. That works until ordinary product requirements
arrive: back navigation, a full-screen presentation, an unavailable
item, memory pressure, an unsupported navigation, a retry path,
analytics with no private payloads, or a notification that wants to
return to a safe destination.

The native shell should decide the product transition first. It can
move from .ready to loading(reference), present the hosting feature
only when the route allows it, and move to .active(reference) after an
approved readiness signal. The WebView remains a participant

Modern iOS Architecture: Deconstructing the $3B MemeArcade 27



with a restricted contract. It can render the game; it cannot become
the unreviewed source of truth for the entire application.

This does not mean native code needs a heavy JavaScript bridge. In
fact, a narrow contract is often safer. The GamePlayer chapters
demonstrate the useful default: native paging and lifecycle
management on one side, an isolated web experience on the other,
and a deliberately limited interface between them. The exact
bridge, if any, is a product decision that needs a trust model—not a
convenience feature added to pass messages quickly.

The state-restoration test

An effective way to evaluate a shell is to imagine the process
disappearing at the least convenient moment. The player has
selected an item; the remote content has started loading; the app
receives a memory warning; the operating system kills the process.
What should the person see on relaunch?

The answer should not be “whatever object graph happens to
survive.” It should be an intentional restoration policy. The app
may retain a harmless product route, a user preference, or an
identifier that can be resolved again through current policy. It
should not blindly restore a stale remote URL, replay an
unvalidated action, or treat an old in-memory object as durable
truth. Chapter 5 will make this distinction concrete with public
persistence patterns.

This is another reason to make the shell state explicit. A model that
can represent restoring, ready, and recoverableFailure tells the user
what the app is doing. It also gives the team a recovery path that
does not depend on the timing of a remote runtime.

Trade-offs: one model, many boundaries

Central product state has costs. A model that knows every feature
will grow until it becomes a god object. The correction is not to
make every feature autonomous. The correction is to separate
feature state from product state.
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Feature state answers questions such as “what did this feed load?”
or “which stage is preparing?” Product state answers questions
such as “which experience is the user in?” and “which capability is
currently allowed?” A good shell composes these states instead of
flattening them. The root does not decode a catalog; the catalog
feature does not decide the global tab; the browser does not own

restoration.

There is also a trade-off between immediacy and correctness.
Directly setting a binding from a callback can feel fast during
prototyping. Routing the callback through an intent may look
ceremonial. But the intent boundary becomes valuable when the
same event can originate from a gesture, a notification, a restored
state, or a remote feature. It gives one place to validate, log, and

change the rule.

Immediate Production
Choice benefit cost Default here
Views mutate  Less initial Hidden Avoid for
shared state code transitions cross-feature
directly and fragile state
tests
One global Easy Monolithic Keep product
observable discovery ownership state narrow
object
Feature-local ~ Focused code  Requires Prefer for
models explicit feature detail
composition
Web runtime  Fast prototype Weak device = Keep
drives policy and navigation
navigation restoration native-owned
Intent-based More types Traceable, Prefer at
transitions testable state ~ boundaries
changes
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Generalized MemeArcade view

The private MemeArcade source is evidence only. The approved
generalized view is that a SwiftUI application root coordinates
product state and routes into a dedicated UIKit/WebKit pager
feature; feed and catalog concerns remain separate responsibilities.
This book does not publish its private module names, route
identifiers, source files, endpoints, payloads, or implementation
excerpts. Any more specific private claim or diagram requires
explicit human approval.

That boundary is compatible with useful teaching. We can say that
native orchestration makes lifecycle and trust policy explicit. We
can show a type-level state model. We can compare the public
SwiftUI/Combine example with the public GamePlayer code. We
cannot claim that an unpublished class exists just because an
analogous class would be convenient.

A small test plan for a large boundary

The shell earns its complexity when it gives the team useful tests.
Start with state-transition tests that do not render a screen: a valid
selection moves from ready to loading; a cancellation returns to a
safe state; a rejected destination produces a recoverable user-facing
outcome; restoration converts persisted intent into a current,
validated route. These tests establish product behavior
independently of a network or browser process.

Then add focused integration tests at the boundaries. A feature
service should be able to prove that it cancels an obsolete task. A
navigation policy should prove that it rejects an unapproved origin.
A hosting controller should prove that leaving the player releases
the active session according to its lifecycle contract. The test should
name the ownership boundary, not merely assert that a button
exists.

Finally, test the human path. Enable larger text, deny a permission,
interrupt the app, return on a slow network, and perform a rapid
selection change. A shell that is reactive only in a happy-path
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demo will fail exactly where a hybrid product needs it most: at the
moment several runtimes disagree about what should happen next.

The native shell is therefore a promise of graceful degradation. It
cannot force a remote game to be available, and it should not
pretend otherwise. It can keep navigation understandable, preserve
only what is safe, present failure as a recoverable state, and make
the next action obvious. Those are iOS responsibilities worth
keeping at the top of the stack.

Reader activity: map the shell

Open the original SwiftUI and Combine article. Choose one value
that flows from a publisher into a SwiftUI view. Then draw two
arrows beside it:

1. Who is allowed to change the value?
2. Which product intent should be created if a user changes it?

The expected observation is that a reactive update and a product
decision are related but not identical. Keep that distinction as we
move into package seams, persistence, and asynchronous work. A
native shell is not the place where every computation happens. It is
the place where the product keeps a coherent promise to the
person holding the device.

As a second pass, imagine the same change arriving from three
places: a visible control, a restored session, and a local notification.
If all three routes produce the same user-visible result, they should
converge on the same intent or state transition. If they require
different safety checks, make those checks explicit before the
transition. This exercise often exposes accidental assumptions
hidden in view callbacks—for example, that the presenting screen
still exists, that a WebView is alive, or that a remote identifier is
still valid.

Do not try to solve this by storing every object globally. Store the
smallest validated information required to reconstruct a decision,
then let the appropriate feature resolve its current detail. That is
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how the shell stays both reactive and trustworthy as the number of
screens, runtimes, and entry points grows.

One final practical rule: make loading visible as state, not as an
absence of content. An empty screen may mean an empty catalog,
an in-flight refresh, denied access, a cancelled task, or a true
failure. Those conditions deserve different copy, different retry
behavior, and different telemetry. When the shell represents them
honestly, SwiftUI can render a helpful interface and a future
engineer can understand why the product reached that point.
When it hides them, the user and the debugging team are both left
guessing.

The result is modest but powerful: the Ul remains a truthful
projection of product state, even while several asynchronous
systems are doing work behind it.

That is the standard the rest of the architecture must protect in real
production: clear ownership, bounded lifetimes, and a recoverable
next action whenever reality changes.
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Explore the original public source

OR code for the original public source

Source: https://uriostegui.medium.com/building-reactive-
applications-with-swiftui-and-combine-a-tutorial-on-ios-app-
simple3d-25d18eef7649

Try: Trace a reactive state change from publisher to SwiftUI view.

Expected: A state-ownership sketch.
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Modularity as Architecture: Swift
Package Manager and iOS Frameworks

Modularity is often introduced as tidiness: put related files
together, make a framework, keep the project navigator pleasant.
That is useful, but it misses the production reason to create a
module. A module is a promise about who may depend on
whom. It makes one capability available through a contract while
keeping its implementation free to change behind that contract.

For a hybrid iOS application, that promise is not abstract. A player
feature should not need to know how a notification schedule is
persisted. A storage implementation should not choose the selected
tab. A WebKit host should not become the only place where
product navigation can happen. When those relationships are only
conventions in one Xcode target, convenience slowly turns into
coupling. Swift Package Manager gives the team a way to make the
dependency direction visible and testable.

The public ios-framework repository is intentionally small enough
to inspect in one sitting. It contains a top-level Package.swift, a
FrameworkLib target, a test target, and a separate DemoApp that
imports the library. Its value is not the size of its source. It is the
shape of the experiment: build a package as a real product, then
prove its integration from an app that uses it.

A package is a boundary, not a folder

Swift Package Manager reads Package.swift as a declaration of an
external contract. The public example declares a library product
named FrameworkLib, a source target with the same name, and a
separate test target. It also declares the platform floor: iOS 15,
macOS 12, and watchOS 8. Those lines answer real questions
before anyone opens a view controller:

e  What capability is being distributed?
¢  Which platforms are part of its compatibility promise?

Modern iOS Architecture: Deconstructing the $3B MemeArcade 34



®  Which targets may compile against its public API?
*  Where do tests live relative to the capability they protect?

The source target in the repository is deliberately minimal: it
exports a public Framework type. The demo app imports
FrameworkLib while retaining a tiny SwiftUI application root. This
is a useful baseline because it separates two kinds of code that are
often mixed together: the reusable capability and the app that
demonstrates, configures, and composes that capability.

DemoApp
imports
v
FrameworkLib product
exposes
v
FrameworkLib target
| verified by
v
FrameworkLibTests target

The arrow never points back upward. A reusable target may not
import the demo application to discover its configuration or
navigation state. Once that happens, the package is no longer a
package; it is a hidden feature folder with extra build steps.

For a junior developer, this is a simple question to ask before
extracting code: can another app use this feature by importing its
public API without copying a screen, an app delegate, or a global
singleton? For a senior engineer, the same question exposes
product risk. If a capability cannot be exercised outside the only
application that currently uses it, its release, testing, versioning,
and migration costs are all entangled with the entire product.

The tandem-app pattern

The repository calls its separate app a “tandem app.” Apple
documents the related local-package workflow: an Xcode
application can depend on a package that is edited locally, so
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changes in the package are reflected during app development
without first publishing a release. The public README extends that
idea with a configuration script that can rename the template and
optionally prepare a repository for it. Apple: developing a package
in tandem with an app Apple: editing a local package dependency

The tandem app is not a showcase for every possible use case. Its
discipline is more useful: demonstrate only enough to prove that
the package can be integrated. A demo that quietly accumulates
product-specific networking, analytics, account flow, and styling is
no longer a test of the package boundary. It becomes a second
application that needs its own architecture.

In practice, a tandem app should answer four questions:

1. Can an app resolve and import the package using its
intended integration path?

2. Can it construct the public entry point with ordinary
configuration?

3. Can a visible, testable interaction prove the package is
doing its job?

4. Can the package change internally without requiring the
app to reach into private implementation detail?

Those questions are as relevant to an internal module as they are to
an open-source SDK. The source may remain private while its
boundary becomes clear.

Extract responsibilities, not screens

The wrong reason to make a package is “this folder has become
large.” The better reason is “this responsibility has a coherent API,
lifecycle, and test surface” A feature can be large and still need to
stay close to its host application if its behavior is inseparable from
product navigation. A small service can deserve a package if it
owns a stable capability such as encrypted local storage,
notification scheduling, or a reusable WebView policy.

Use a responsibility map before you create targets:
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Dependencies

Candidate Useful public  Inputs it may it must not
capability API accept own
Device read/write explicit keys,  SwiftUI
storage validated values, navigation
values migration and feed
policy selection
Notification schedule, permission backend
scheduling cancel, refresh status, campaigns
plans validated and product
destination tab state
Hybrid player present an approved app-wide
host authorized URL/origin account state
game policy, and catalog
reference lifecycle fetching
callbacks
Catalog client fetch domain  transport view
records configuration, hierarchy and
cancellation WebView
lifecycle

This table does not dictate that every row must be its own package.
It tests the idea. If the proposed capability requires five unrelated
app models, an application coordinator, and a WebView instance
merely to run a unit test, its boundary is not mature yet. If it
accepts narrow domain inputs, has explicit outputs, and can be
tested with substitutes for its environmental dependencies,
extraction is likely to reduce rather than relocate complexity.

Dependency direction is an architectural test

Imagine a module named PlayerKit that hosts a remote game. It
may depend on a small PlayerDomain model package and platform
frameworks such as WebKit. The app may depend on PlayerKit and
supply a route coordinator. But PlayerKit should not import
AppShell simply to tell the app what to do next. Instead, it can
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expose a callback, delegate, async stream, or value representing a
product-neutral event. The application translates that event into its
own route or analytics decision.

// llustrative public boundary; not private MemeArcade code.
public protocol PlayerEventHandling: AnyObject {

func playerDidRequestExit()

func playerDidFail(_ failure: PlayerFailure)

}

public final class PlayerHost {
public init(reference: GameReference,
policy: NavigationPolicy,
events: PlayerEventHandling) { /* ... 7/}
}

This pattern protects both sides. The player package learns only
that it has an event handler; the application decides whether “exit”
means return to a feed, dismiss a modal, save a preference, or do
nothing. Likewise, the app cannot reach into a web view and
mutate its internal state merely because it happens to know the
implementation type.

The same thinking applies to data flow. If a package exports a view
model that includes transport-layer errors, database handles, and
application route enums, it has leaked three boundaries through
one API. A more durable contract exports domain values and
failure categories that the caller can render or route according to
its own product policy.

Tests are the price of a public contract

The public ios-framework package includes a FrameworkLibTests
target even though the initial example has only a placeholder test.
That shape matters. The moment a type becomes public, it becomes
a compatibility promise. Tests should describe that promise in
behavior, not in the package’s private arrangement of files.
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For a storage package, test that an invalid record does not become
a valid domain object. For a notification package, test that a denied
permission produces a known outcome rather than silently
scheduling nothing. For a player package, test the navigation
policy with approved and rejected origins. For a service package,
test cancellation and error mapping. These tests create a shared
language for a capability and make refactoring less risky.

The tandem app complements unit tests. Unit tests prove a small
contract; the app proves that Xcode can resolve the package, the
host lifecycle is sound, and the public entry point is usable in a real
UL Ul tests in the demo app should remain focused on that
integration rather than recreate the package’s entire test suite.

Versioning and the cost of extraction

Once code leaves an app target, it starts to acquire release
economics. A package needs a versioning strategy, changelog
discipline, compatibility policy, and an answer for local
development versus tagged distribution. The ios-framework
README points to a separate semantic-version tagging utility,
which is a reminder that publishing is not a Package.swift feature. It
is an agreement with users of the API.

Do not prematurely extract a moving implementation only because
it could someday be reused. An internal package is often enough
while the contract is forming. Tag and distribute it when a second
consumer, a release boundary, or an independent ownership model
makes compatibility meaningful. The important thing is to keep the
app from depending on undeclared implementation detail; the
repository location can follow later.

Appropriate
Choice Benefit Cost when
One app Fast Hidden A behavior is
target exploration coupling still being
grows discovered
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Appropriate

Choice Benefit Cost when
Internal Explicit seam, More target A capability
package local and test has a stable
development  maintenance = owner
Published Reuse across ~ Compatibility =~ Multiple
package repositories and release consumers
burden need a
supported API
Shared source Low No Rarely; only
folder ceremony meaningful for temporary
contract migration

A safe extraction sequence

The cleanest package boundaries are rarely designed perfectly on
the first day. They are discovered through a sequence that reduces
risk rather than multiplying it. Start by naming the responsibility
inside the existing app target and moving only its pure models,
protocols, and tests behind a local interface. This step reveals what
the code was accidentally borrowing from the application: global
configuration, presentation state, date providers, telemetry clients,
or singleton storage.

Next, replace those hidden borrowings with explicit dependencies.
A package should accept a policy or a protocol where it needs one,
not import the app layer where the policy happens to be defined.
Keep the app as the composition root: it selects concrete
implementations and supplies configuration. The package remains
responsible for the capability’s behavior once those choices arrive.

Then create the package target and move the contract together
with its tests. Build the host application after every small move. A
failed build is useful feedback: it identifies a dependency that has
not been honestly modeled yet. Resist the temptation to restore the
old dependency through a back door merely to get a green build.
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Finally, use a tandem app or an existing feature integration to
exercise the public entry point. Ask whether an engineer
unfamiliar with the package can tell how to initialize it from the
public APTI alone. If the answer is no, improve the contract before
publishing a version. Documentation and examples belong at the
boundary because they are part of what users of the boundary
must understand.

App target implementation
identify a cohesive responsibility
v
Local protocol + behavior tests
| make environmental dependencies explicit
v
Package target + public API
prove real integration
v
Tandem app / feature host
only then consider a versioned release
v

Supported capability

This sequence makes modularity a change-management tool. It
does not require a rewrite, and it does not confuse “moved code”
with “stable contract.” The package earns independence only after
its inputs, outputs, and failure modes are explicit.

It also gives product teams a practical review question: if the app
were replaced tomorrow, which part of this capability should still
compile unchanged? The answer is the candidate module.
Everything else is composition, policy, or a dependency that must
be declared deliberately.

That clarity is the real product of a package boundary, long before
reuse becomes a roadmap item.

Generalized MemeArcade view

MemeArcade, the App, is not presented as a reusable SDK and its
source remains private. The approved lesson is narrower: organize
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boundaries by responsibility, keep native product orchestration
separate from specialized infrastructure, and make dependency
direction explicit before extracting reusable components. The
chapters on persistence, GamePlayer, and Pushscheduler show
public examples of the kinds of capabilities that can eventually
become stable seams.

We do not publish private package names, manifests, target graphs,
source files, internal endpoints, or product-specific dependency
rules. Any private implementation excerpt, exact module diagram,
or claim about a particular private boundary requires explicit
human approval. The reusable knowledge is the test: a capability
should explain its inputs, outputs, lifetime, and forbidden
dependencies without requiring the reader to see private source.

Reader activity: inspect a tandem boundary

Open ios-framework directly. Read Package.swift, then compare the
FrameworkLib target with the DemoApp import. Draw the
dependency direction and write one sentence for each side:

¢ The package promises to an app.
¢ The app supplies __that the package must not own.

Then choose one conceptual MemeArcade capability—storage,
player hosting, notification scheduling, or a catalog client—and
make the same two-sentence contract. The expected observation is
that a package boundary becomes useful only when it removes a
dependency rather than hiding one. In the next chapter, persistence
gives us a concrete device-level capability on which to apply this
test.
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Explore the original public source

OR code for the original public source
Source: https://github.com/hassanvfx/ios-framework

Companion article: https://uriostegui.medium.com/swiftspm-
instant-spm-tandem-apps-eOb5ca3ef16¢c

Repository path: ios-framework/README.md
Try: Map a package boundary and the tandem demo-app contract.

Expected: A dependency-direction sketch.
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Persistence as Device Infrastructure:
DataStore in MemeArcade

Persistence is not a database feature added near the end of an
application. It is the boundary between a fact that is true only
while the process is alive and a fact the product is willing to carry
into a future launch. In a hybrid iOS app, that boundary is
especially consequential. A user can leave while a remote
experience is loading, deny a permission after a preference was
chosen, return from a notification, or reopen the app after the
operating system has removed it from memory. The device needs a
deliberate answer to one question: what is safe and useful to

remember?

The public ios-storage repository, called DataStore in its README,
is a compact teaching model. It connects an ObservableObject to a
Codable state representation through a Datastoreltem protocol. On
connection, the library restores stored state and observes a
Combine publisher for future changes. It includes an encrypted
path implemented with CryptoKit’s AES-GCM APIs, an actor-
based Datastore, a throttled save pipeline, and a background-task
wrapper around archive work. Those choices make it a useful
object lesson: persistence has a model contract, a concurrency
contract, an encryption decision, and a recovery policy.

MemeArcade, the App, has application-state data-store integration.
This chapter explains the decisions that a product must make—
what may survive, how defaults recover, and why stale state must
be revalidated—without exposing private schemas, keys, source, or
implementation details. Any private schema, storage
implementation, or excerpt requires explicit human approval.

Start with the survival question

Not all state deserves persistence. It helps to sort a value by the
question it answers after launch:
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Usually

Kind of state =~ Example persist? Reason
Durable Sound setting, Often It is a user
preference onboarding choice that
completion remains
meaningful
Safe Last selected  Sometimes It can reduce
restoration tab or a stable friction if
hint content revalidated
reference
In-flight UI Half-open Rarely It belongs to
state sheet, scroll the current
velocity, process and
loading scene
spinner
Remote Session token, Not as app It must be
authority server truth refreshed or
permission, validated
mutable through
catalog item current policy
Sensitive Credentials, Only with Encryption,
material private keys,  explicit design access control,

personal data

retention, and
deletion
requirements

apply

The common failure is treating persistence as a snapshot of
whatever objects happen to be available. That produces a haunted
relaunch: an old route points to content that no longer exists, a
stale response is rendered as current, or a permission-dependent
feature tries to resume without checking permission. A durable
store should preserve the minimum information needed to
reconstruct a safe user decision, not the maximum amount of live

memory.
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