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10S DEVELOPMENT

Xcode: The IDE Itself

A guide to the tool itself: what Xcode is, how it organizes projects

and builds, Interface Builder and SwiftUl previews, the debugger,
Instruments, the Simulator and real devices, code inspection and
refactoring, and source control — with dated and unverified claims

marked throughout.
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Xcode: The IDE Itself

Chapter 1 - What Xcode Actually Is

iOS Development Fundamentals, Architecture & Data, and Production & Publishing taught

what to build and how the platform works. This course teaches the tool used to build it.
Android Studio: The IDE Itself opened by noting that Android Studio isn't a from-scratch

Google product but a customized IntelliJ. Xcode's story is the opposite, and this chapter starts

there.

Apple's Own IDE, With Its Own Lineage

Xcode 1.0 launched in October 2003. It was based on Project Builder, the development

environment inherited from NeXT, with an updated interface plus features such as ZeroLink, Fix
& Continue, distributed builds and Code Sense indexing. Unlike Android Studio, it isn't built on

another company's IDE platform. It is Apple's own tool, developed alongside the operating

systems and frameworks it targets.

QUESTION ANDROID STUDIO

Built on Intelli) IDEA Community Edition (JetBrains),

customized by Google

Several desktop operating systems (this site's own

course does not cover which)

Not covered by this chapter's sources

THE MAC REQUIREMENT IS A REAL CONSTRAINT

XCODE

Apple's own tool, descended from
NeXT's Project Builder

macOS only

Free, via the Mac App Store and the

Apple Developer website

Xcode runs exclusively on macOS. Anyone planning to build for iOS needs access to a Mac. That is a

practical difference from the Android side of this site's own courses, and worth knowing before

starting.

What Xcode Bundles
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Xcode is more than an editor. It ships with a set of tools that the rest of this course covers one

by one.

TOOL

Interface Builder

SwiftUl Previews

Instruments

Simulator

Swift Package

Manager integration

Xcode Cloud

WHAT IT DOES

GUI construction, the older visual

design tool

A live, interactive preview canvas with

device settings

The debugger; it replaced GDB starting
in Xcode 5.0

Real-time performance insight into
CPU, disk, memory and GPU

Prototyping across Apple devices and

OS versions

Dependency and build support, added
in Xcode 11

A CI/CD service for building, testing
and delivering apps; introduced in
Xcode 13

WHERE IT APPEARS IN THIS COURSE

Chapter 3

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 2

Beyond this course's focus; covered in iOS
Development — Production & Publishing
9

The compiler underneath is Clang, which became the default in Xcode 4.2 and the only

compiler from Xcode 5.0 onward. Xcode supports Swift, Objective-C, Objective-C++, C and

C++, among other languages.

PLAYGROUNDS

Xcode 6 (2014) introduced Playgrounds, a testing ground that renders code in real time in a read-

eval-print loop, useful for quick experiments with Swift without creating a full app.

Which Skills Transfer

Android Studio's lesson was that knowing which features are inherited from a shared platform

tells you where a skill is worth investing in generally. Xcode's version of that question is
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different, because no other IDE is its base. The useful split is between the parts that are a tool's

own and the parts that exist independently of it.

CATEGORY EXAMPLES TRANSFERS OUTSIDE XCODE?

The language and Swift, SwiftUl, the SDKs Yes, they don't depend on which

platform editor you use

General Debugging concepts, breakpoints, profiling Concepts transfer; the exact

programming tools ideas windows and menus do not

Xcode-specific Interface Builder, SwiftUl Previews, No, they exist as part of Xcode
tooling Instruments, the Simulator, Xcode Cloud itself

| have not verified which of these tools can be used outside Xcode, so the "Transfers" column

reflects the general idea and not a tested claim.

A Note on Versions

Wikipedia lists Xcode 27, released on 14 September 2026, as the latest stable version, and

Apple's own developer page highlights it. Apple describes it as adding coding agents powered

by models of your choice, a Device Hub for managing devices in one place, updates to
performance and testing tools, and localization enhancements. iOS Development
Fundamentals Chapter 1 named Xcode 26 as current when it was written earlier the same
month, so anything version-specific in the earlier iOS courses should be read with that date in

mind.

CHECK YOUR OWN VERSION

Menus and features move between releases. Before following any step in this course, confirm which
Xcode version you have. From a terminal, the command below prints it. The exact output depends on

what is installed.

xcodebuild -version
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Hands-On Exercises

EXERCISE 1

In your own words, explain how Xcode's origin differs from Android Studio's, and say what that

difference means for someone hoping to reuse skills from another IDE.

B View solution

EXERCISE 2

Sort these into "language and platform," "general programming concept," or "Xcode-specific tooling":

Swift, breakpoints as an idea, Instruments, SwiftUl Previews, the iOS SDK.

B View solution

EXERCISE 3

Run xcodebuild -version if you have a Mac, then compare your version with the latest one named in
this chapter. Say which steps in later chapters you would double-check if your version were older, and

what claims here you could not confirm.

B View solution

CHAPTER 1 QUICK REFERENCE

Xcode 1.0: October 2003, based on NeXT's Project Builder
Platform: macOS only; free via the Mac App Store and the Apple Developer website

Bundled: Interface Builder, SwiftUl Previews, LLDB, Instruments, Simulator, Clang, Swift Package
Manager (Xcode 11), Xcode Cloud (Xcode 13)

Playgrounds: introduced in Xcode 6 (2014)

Latest version named here: Xcode 27, 14 September 2026 (Xcode 26 in earlier iOS courses)
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® Unverified: which Xcode tools work outside Xcode (Chapter 3 later establishes that Interface Builder

joined Xcode as of Xcode 4)
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CHAPTER 2: PROJECT STRUCTURE & THE BUILD SYSTEM

Xcode: The IDE Itself

Chapter 2 - Project Structure & the Build System

Chapter 1 described Xcode as a bundle of tools. This chapter covers the part every other tool
depends on: how Xcode organizes the things you build and how it turns them into an app. It
sets out projects, workspaces, targets, schemes and build configurations, then the Swift
Package Manager as the way Xcode handles dependencies. The definitions come from Apple's
archived Xcode concepts documentation and general references. Apple's current
documentation pages did not return usable text when | fetched them, so | have marked what |

could not check.

Projects and Workspaces

An Xcode project is a repository for all the files, resources and information needed to build
one or more software products. It contains one or more targets, which specify how to build
products. A workspace is an Xcode document that groups projects and can contain any

number of them.

CONCEPT WHAT IT IS DETAIL FROM THE SOURCES

Project The files and settings for Holds one or more targets
building one or more

products

Workspace A document that groups All projects in a workspace are built in the same directory, the
projects workspace build directory, so files in one project can be visible
to another. A project can belong to several workspaces and

keeps its own identity.

A single product you build Has its own build configurations and settings; for example an

app or an extension to it

Scheme A collection of targets to You can have many; only one is active at a time
build, a configuration to

use, and tests to run
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PROJECT-LEVEL AND WORKSPACE-LEVEL SCHEMES

Apple's archived documentation says schemes can be stored at project level, where they are available
in every workspace that includes the project, or at workspace level, where they are available only in
that workspace. Selecting an active scheme also selects a run destination, which the same page
describes as the architecture of the hardware the products are built for. That page dates from 2011,

so treat its details as background, not as the current interface.

Build Configurations

A project can define more than one build configuration, typically bebug and Release . Each
configuration inherits the build settings from an individual target, but can override any of them
so the override applies only when building with that configuration. That is how one project can
produce a debug build and a release build from the same source with different compiler

settings.

SCHEME CHOOSES THE CONFIGURATION

A scheme names which configuration it uses. Changing the active scheme can therefore change how
your code is compiled, not only which target is built. When a build behaves differently on your
machine and in a colleague's project, comparing the active scheme and configuration is a reasonable

first check.

Building From the Command Line

Xcode's builds can be run without the interface. To build a workspace with xcodebuild , you
pass both the -workspace and -scheme options, and the scheme's parameters control which

targets are built and how. The names below are placeholders for your own.

xcodebuild -workspace MyApp.xcworkspace -scheme MyApp build

| have not run this against a project for this chapter, so treat it as the documented shape of the
command rather than a tested example. For a project without a workspace, xcodebuild also

has a -project option; | did not verify its exact behavior here.
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Dependencies: Swift Package Manager

Swift Package Manager integration was added to Xcode in Xcode 11. In Xcode you add a
package through File — Add Package Dependencies, where you choose a dependency rule.
The rule "Up to Next Major Version" is the default and the commonly recommended one:
Xcode takes the given minimum version and updates until the first digit increases, so bug fixes
and features arrive while breaking changes are avoided. "Up to Next Minor Version" stops

when the middle number increases.

RULE UPDATES UNTIL USE IT WHEN

Up to Next The first digit increases (from 1.x.x) The default; you trust the author to follow semantic

Major versioning

Up to Next The middle number increases You want fewer changes between updates

Minor (from 1.3.x)

The Package.resolved file records the result of dependency resolution: each time you add a
package, the Swift Package Manager downloads the newest version that meets your
requirement and records the exact version number in that file. That is what makes builds
reproducible across machines. The sources | found describe the file in the context of a Swift
package's top-level directory; where Xcode stores it for an app project, and whether it should

be committed to version control, | did not verify.

TWO OTHER OPTIONS | DID NOT COVER

Xcode also offers exact-version, branch and commit rules for a dependency. | could not confirm their
wording or menu labels from a fetched source, so they are left out. CocoaPods, the older dependency

tool, is only touched on in the sources as the thing the Swift Package Manager is compared with.

What This Means for a Team

1. The project file, the workspace and the shared schemes are what a teammate needs to build

the same product, so decide which of them go into version control.

2. Dependencies live in the project through the Swift Package Manager, with exact versions

recorded in Package.resolved .
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3. Build differences usually trace back to the scheme, the target or the configuration, so those

are the first places to look.

Hands-On Exercises

EXERCISE 1

Explain in a few sentences the relationship between a workspace, a project, a target and a scheme,

using one imaginary app that has a widget extension.

B View solution

EXERCISE 2

A release build crashes but the debug build does not. Using this chapter's material, list the three

things you would compare first and say what each could reveal.

B View solution

EXERCISE 3

A package is at version 1.3.2 and its author releases 1.4.0 and 2.0.0. Under "Up to Next Major" and
under "Up to Next Minor," say which versions Xcode would accept, and name one thing this chapter

could not verify about how a project records the result.

B View solution

CHAPTER 2 QUICK REFERENCE

Project: files and settings for one or more products, with one or more targets
Workspace: groups projects; a project can be in several workspaces

Target: one product, with its own build settings and configurations

Scheme: targets to build, a configuration, tests to run; only one active at a time
Configurations: Debug and Release inherit target settings and can override them

Command line: xcodebuild |with -workspace and  -scheme

file:///C:/Users/emuba/AppData/Local/Temp/tmpznwjb7a7.html



file:///C:/resources/xcode1/xcode1-2_exercise1.txt
file:///C:/resources/xcode1/xcode1-2_exercise2.txt
file:///C:/resources/xcode1/xcode1-2_exercise3.txt

21/09/2026, 12:10

e Swift Package Manager: in Xcode since version 11; File — Add Package Dependencies; Up to Next

Major is the default; Package.resolved records the exact version

® Unverified: current Apple documentation pages, exact-version/branch/commit rules, where

Package.resolved | lives in an app project
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CHAPTER 3: INTERFACE BUILDER & SWIFTUI PREVIEWS

Xcode: The IDE Itself

Chapter 3 - Interface Builder & SwiftUl Previews

Android Studio has one tool for designing a screen, the Layout Editor. Xcode has two that live
in the same window and solve different problems: Interface Builder, the older visual tool, and
the SwiftUl preview canvas. This chapter covers what each one is, how they differ, and how to
tell which one you are working with. The history of Interface Builder is well documented. The
details of the preview canvas come from a handful of tutorial sites and Apple's WWDC 2023

session listing, so they are marked where | could not check them against Apple's own pages.

Interface Builder: The Older Tool

Interface Builder began as "SOS Interface," created by Jean-Marie Hullot at Inria near Paris. It
was distributed for the Macintosh in the United States in 1986, presented at MacWorld Expo in
January 1987, and by 1988 it was part of NeXTSTEP 0.8. It saved interfaces as .nib files, short
for NeXT Interface Builder, or as XML-based .xib files. The .xib format was added as

version 3 because it is more suitable for storage in revision control systems.

For most of its life Interface Builder was a separate application. As of Xcode 4, Apple integrated

its functionality directly into Xcode. The last standalone releases listed are 3.2.6 (15 March

2011) and 4.0 (9 March 2011). That answers a question left open in Chapter 1: Interface Builder

joined Xcode in Xcode 4.

STORYBOARDS

Xcode projects for UIKit apps commonly use storyboard files, which are Interface Builder's newer
format. | did not fetch a source for when storyboards were introduced or how they differ in detail
from .xib files, so this chapter does not describe them further. The iOS Development courses on
this site use SwiftUl throughout, so Interface Builder is background here, not a working tool you need

to master.

The SwiftUl Preview Canvas
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SwiftUl is code-first: you write the view in Swift, and the canvas shows it beside the code. Since
Xcode 15 and Swift 5.9 you create a preview with the #Preview macro, which replaces the
older PreviewProvider protocol that required defining previews inside a static computed

property. The two forms look like this.

import SwiftUI

struct GreetingView: View {
var body: some View {

Text("Hello")

// Xcode 15 and later: the #Preview macro
#Preview {

GreetingView()

// Older form: a PreviewProvider
struct GreetingView_Previews: PreviewProvider {
static var previews: some View {

GreetingView()

The tutorial sites | read agree on the following, but I did not confirm them against Apple's own

documentation: with the macro you don't need a separate provider struct, and the view

appears when you open the canvas; unlike PreviewProvider , the macro also lets you preview

UIKit and AppKit views; the device is chosen in the canvas itself, where a device icon at the
bottom changes the run destination, replacing the old .previewdevice modifier; and previews

can show light and dark modes and accessibility settings.

SHORTCUT WHAT IT DOES
Option + Command + Return Show or hide the canvas

Option + Command + P Rebuild the preview

INTERACTIVE PREVIEWS
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The canvas can run a preview live, with play and pause controls, so you can tap and scroll the view
inside Xcode. | did not verify how this differs between Xcode versions, so treat the controls as they
appear in your own version. iOS Development Fundamentals 5 introduced views and modifiers, which

are what you preview here.

Two Different Tools

QUESTION INTERFACE BUILDER SWIFTUI CANVAS
How you design ~ Drag and drop into a visual editor Write Swift code and watch the result
What is saved A .xib or storyboard file Your Swift source; the canvas is a view of it

Origin NeXT, 1980s; part of Xcode since Tied to SwiftUl; the #Preview macro arrived in
Xcode 4 Xcode 15

In version The XML .xib format was added to Ordinary source files

control suit it

WHICH ONE AM | LOOKING AT?

If you are editing a file that contains Swift code and a canvas, you are using SwiftUl previews. If you
are dragging elements into a visual layout stored in a .xib or storyboard, you are using Interface
Builder. Advice from older tutorials often assumes the second. When a step says "Interface Builder"

and your project is SwiftUl, it probably does not apply.

Hands-On Exercises

EXERCISE 1

Explain in your own words why the .xib format was added to Interface Builder, and say what that

tells you about how interface files were being used in teams.

B View solution

EXERCISE 2
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Convert the PreviewProvider example above into a #Preview for aview called Profilecard , and

say what you no longer have to write.

B View solution

EXERCISE 3

A tutorial tells you to "open the storyboard and drag a button onto the view controller.” Using this

chapter, explain how you would decide whether that step applies to a SwiftUl project, and name two

claims in this chapter you could not verify.

B View solution

CHAPTER 3 QUICK REFERENCE

Interface Builder: from NeXT (in NeXTSTEP 0.8 by 1988); .nib then .xib files; integrated into
Xcode as of Xcode 4

#Preview : Xcode 15 and Swift 5.9; replaces  PreviewProvider
Canvas: Option + Command + Return shows or hides it; Option + Command + P rebuilds
Two tools: drag-and-drop layout files versus code you write with a live canvas

Unverified: storyboard details, the canvas features against Apple's own pages, and interactive-

preview behavior across versions
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CHAPTER 4: THE CONSOLE & BASIC DEBUGGING

Xcode: The IDE Itself

Chapter 4 - The Console & Basic Debugging

Chapter 3 covered designing an interface. This chapter covers finding out why it, or any other
code, does what it does. Xcode's debugging tools come down to three things you use
together: the debug console, breakpoints, and the debugger underneath them, LLDB. The facts
about LLDB are checked against a reference article. The workflow details come from tutorial

sites that | read but could not confirm against Apple's own pages, and | have marked those.

LLDB: The Debugger Underneath

LLDB is a debugger created by Chris Lattner as part of the LLVM project, built as a set of
reusable components that use existing LLVM libraries. It became the default debugger for
Xcode 5 and later, replacing GDB. It handles C, Objective-C and C++, and the Swift community
maintains a specialized version. It supports backtracing, breakpoints, disassembly, expression
evaluation and remote debugging. Its license moved from the University of lllinois/NCSA

license to Apache 2.0 with LLVM exceptions starting with version 9.0.0.

A SKILL THAT TRAVELS

The same reference says LLDB runs on macOS, Linux, FreeBSD, NetBSD and Windows, and is used in
other tools including Android Studio and Visual Studio Code. This partly answers Chapter 1's
question about what transfers: LLDB commands are a skill that exists outside Xcode. | have not
checked how closely Xcode's console matches those other environments, so treat that as likely, not

confirmed.

Breakpoints

A breakpoint pauses your running program at a chosen point so you can look around. The

tutorials | read describe several kinds.
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KIND

Line breakpoint

Conditional

Symbolic

Exception

STOPS

When execution reaches that line of your code

Only if a condition you set is true, or after a number of hits
At a specific function or method, by name

When an exception is thrown

The tutorials say a symbolic breakpoint is created through the Debug menu (Debug —

Breakpoints — Create Symbolic), and that you can right-click a breakpoint and choose Edit to

add a condition. | could not confirm the menu wording against Apple's documentation, so

check your own version. Chapter 1's advice about confirming your Xcode version applies here.

The Console: Commands to Try

When execution is paused, the debug console accepts LLDB commands. The tutorials list these.

COMMAND

finish

WHAT IT DOES

Prints a variable's value

Prints the description of an object

Short for expression ; evaluates an expression

An alias for | frame variable ; reads what is currently in memory and prints an LLDB-

formatted summary
Prints a backtrace, the chain of calls that led here

Continue, step over, step into, step out

AN ILLUSTRATION, NOT REAL OUTPUT

The session below shows the shape of a debugging conversation. | wrote it to illustrate the

commands, and | did not run it against a project, so the values are invented. Replace total with a

variable in your own code.
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(11db) p total
(11db) po tasks
(11db) bt
(11db) n

(11db) ¢

A Debugging Loop

. Form a guess: which line first goes wrong?

. Place a breakpoint just before it, with a condition if the loop runs many times.
. Run the app until it pauses, then inspect the values with p , po or v .

. Step over with n orinto a call with s , and check again.

. If the crash is an exception, add an exception breakpoint so execution stops where it is

thrown, and use bt to see how you got there.

WHERE PERFORMANCE DEBUGGING FITS

Breakpoints answer "what is happening in this code.” They do not answer "why is this slow" or "where
is memory going.” Those need Instruments, the subject of Chapter 5, and iOS Development —

Architecture & Data 7 already introduced it at the workflow level.

Hands-On Exercises

EXERCISE 1

Explain in your own words what LLDB is, who created it, and what it replaced in Xcode. Then say what

evidence in this chapter suggests LLDB skills are not limited to Xcode.

B View solution

EXERCISE 2
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A loop runs 1,000 times and a value goes wrong somewhere in it. Choose the right kind of breakpoint,

say why a plain line breakpoint would be a poor choice, and list the console commands you would use

once it stops.

B View solution

EXERCISE 3

Your app crashes with a thrown exception and the console shows only a message. Describe how you

would find where it was thrown, and name two details in this chapter you could not verify.

B View solution

CHAPTER 4 QUICK REFERENCE

LLDB: created by Chris Lattner, part of LLVM; default in Xcode 5 and later, replacing GDB

Runs on: macOS, Linux, FreeBSD, NetBSD and Windows; also used in Android Studio and Visual
Studio Code

Breakpoints: line, conditional, symbolic, exception
Commands: p, po, e, v, bt, c, n, s, finish

Unverified: exact Xcode menu wording, the console layout, and how closely Xcode's console

matches other LLDB environments
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CHAPTER 5: INSTRUMENTS: XCODE'S PROFILING SUITE

Xcode: The IDE Itself

Chapter 5 - Instruments: Xcode's Profiling Suite

Chapter 4's debugger answers "what is this code doing right now." Instruments answers

different questions: where is the time going, and where is the memory going. This chapter

introduces the tool and its three most-used instruments, Time Profiler, Allocations and Leaks.
iOS Development — Architecture & Data 7 already used them at the workflow level, so this

chapter stays at the tool level. It also corrects one point from that chapter, explained below.

What Instruments Is

Instruments is Apple's application performance analyzer, integrated into Xcode 3.0 and later. It
is built on top of the DTrace tracing framework from OpenSolaris, which was ported to Mac OS
X v10.5. Its timeline can show CPU activity across processes and threads, memory allocation
and leak detection, file I/O, network traffic, graphics performance, energy diagnostics and Ul
automation. It has customizable "instruments" for monitoring event groups, an Instrument
Builder for making your own, and the ability to record and replay user events so the same test

can be repeated. The reference lists its current version as 26.0, from September 2025.

SAMPLING VERSUS TRACING

Sampling looks at the CPU every few milliseconds to see what code is running. Tracing records every
time a specific event, such as a memory allocation, occurs. That difference explains why a sampling
profiler shows where time is spent overall but can miss something very brief, and why a tracing

instrument can be more detailed but heavier.
Start From a Release Build
Profiling begins in the Product menu, with Profile. This builds your app in Release mode, which
the tutorial says uses the same optimizations and configurations as your production build. That

connects to Chapter 2: build configurations decide how your code is compiled, and Debug and

Release differ. Timings taken from a Debug build can mislead you about what users will see. |
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could not confirm the details of how Xcode chooses the configuration for Profile from Apple's

documentation, so check the scheme's Profile action in your own project.

Three Instruments

INSTRUMENT QUESTION IT ANSWERS HOW IT WORKS

Time Profiler Which code is using the CPU? Samples the call stacks of running threads, typically at 1
ms intervals, to build a statistical profile of where time

goes

Allocations What is my app holding in Tracks heap allocations: the creation, growth and

memory, and is it growing? persistence of objects

Is memory unreachable but Takes periodic heap snapshots and scans for unreferenced

never freed? blocks in writable memory, registers and stacks

Reading Time Profiler

The call tree has columns for weight, self and symbol name. Weight is the percentage of
samples in which that call tree appeared; self is the time spent in that method itself, excluding

what it calls. Tutorials describe the heaviest stack trace on the right as usually all you need to

solve a performance issue. That is a rule of thumb from one tutorial, not a guarantee.

Reading Allocations

Two figures matter. Persistent Bytes is the total your app currently holds in memory, allocated
and not yet freed. Transient is the total number of allocations that have been freed. A number
that keeps climbing as you repeat an action, such as opening and closing a screen, is the usual

sign of something not being released.

Reading Leaks

Leaks identifies allocations without retainers and presents them with address, size and
allocation stack traces, so you can trace back to the code that created them. It also has a Cycles

& Roots view, which shows retain cycles as a graph.

A CORRECTION TO ARCHITECTURE & DATA 7

iOS Development — Architecture & Data 7 stated that the Leaks instrument technically cannot detect

a strong reference cycle, and that Allocations is the correct tool for one. The sources | found for this

file:///C:/Users/emuba/AppData/Local/Temp/tmpznwjb7a7.html




21/09/2026, 12:10

chapter say something more nuanced. Leaks does detect retain cycles in some cases and shows them
under Cycles & Roots. Its detection works by root analysis: from a set of live references it computes
what is reachable, and anything not reachable is a leak. So a cycle that nothing live points to can be
reported. What it can miss is a cycle that is still referenced from something alive; one tutorial
describes a timer holding a view controller that Leaks did not flag, probably because it was not a true
leak. The safe statement is: Leaks may miss cycles that live objects still reference, so a growing
Persistent Bytes in Allocations remains a useful second check. | have not tested this myself, and | have
not yet changed the earlier chapter.

A Profiling Routine

. Choose Product — Profile so you are measuring a Release build, and pick the instrument

that matches your question.

. Reproduce the slow or growing behavior in the app while recording.

. In Time Profiler, follow the heaviest path in the call tree to the code that dominates.

. In Allocations, repeat the action several times and watch whether Persistent Bytes keeps
rising.

. Fix one thing, profile again, and compare, because a change that seems obvious can change

nothing measurable.

Hands-On Exercises

EXERCISE 1

Explain the difference between sampling and tracing, and say which one Time Profiler uses and which

kind of question each is better suited to.

B View solution

EXERCISE 2
A screen feels slow when opened, and after opening and closing it ten times the app's memory is

noticeably higher. Say which instruments you would use for each symptom and what you would look
at in each.
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B View solution

EXERCISE 3

Rewrite the sentence "Leaks cannot detect retain cycles" so it is accurate according to this chapter's

sources, and say what you would still want to test yourself.

B View solution

CHAPTER 5 QUICK REFERENCE

* Instruments: Apple's performance analyzer; built on DTrace; integrated into Xcode 3.0 and later
Start: Product — Profile, which builds a Release build
Time Profiler: samples call stacks, typically every 1 ms; read weight and self columns
Allocations: Persistent Bytes (still held) and Transient (freed)
Leaks: unreferenced blocks; Cycles & Roots view; may miss cycles that live objects still reference

Unverified: how Xcode picks the configuration for Profile, the leak-versus-cycle nuance from my own

testing, and the earlier chapter's wording
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CHAPTER 6: THE SIMULATOR & RUNNING ON REAL DEVICES

Xcode: The IDE Itself

Chapter 6 - The Simulator & Running on Real Devices

Every chapter so far has assumed you can run your app somewhere. This chapter covers the
two places to run it from Xcode: the Simulator on your Mac and a physical device. It sets out
what the Simulator can and cannot do, why you still need a real device, and what running on
one involves. Much of the detail here is dated or comes from third-party sources, so the

chapter pays attention to how old each claim is.

What the Simulator Is For

The Simulator lets you run your app on simulated Apple devices and OS versions without
owning the hardware. Apple's developer page lists it for rapid prototyping across devices and
OS versions, with advanced debugging. It is the fastest way to see a change, and it works with

Chapter 3's SwiftUl Previews and Chapter 4's debugger.

What It Cannot Do, and a Dated Source

The most detailed list | found is from Apple's own Simulator guide, which is archived. It was
retired and deprecated in Xcode 9 and was last updated on 15 February 2018. That makes it

useful as a description of the kinds of limits a simulator has, and unreliable for the current list.

AREA WHAT THE 2018 GUIDE SAYS

Hardware not Motion (accelerometer and gyroscope), audio and video input (camera and

simulated microphone), proximity sensor, barometer, ambient light sensor

Location Supported through Debug — Location, with presets such as None, Custom Location,

Apple, City Bicycle Ride, City Run and Freeway Drive

Performance Not accurate: Mac resources are typically faster than a device's, and Ul rendering is

faster and smoother

The interface is easier with a mouse than with touch
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WHAT THE 2018 GUIDE SAYS

Lacked several APIs in 2018, including Apple Push Notifications and privacy alerts for

Photos, Contacts, Calendar and Reminders

SOME OF THAT LIST IS OUT OF DATE

A more recent tutorial says that from Xcode 14, simulators running on macOS 13 on Apple silicon or
T2 Macs can receive remote push notifications, but only for debug builds using the Apple Push
Notification Service sandbox. That contradicts the 2018 guide's statement about push notifications. A
forum thread | found says the camera is unsupported in the Simulator, which matches the 2018
guide, but | could not confirm the current position from Apple. When a step depends on a hardware

feature, check the current documentation for your Xcode version, and if in doubt, test on a device.

CONNECTION TO CHAPTER 5

The guide's warning that the Simulator is not accurate for performance is the reason Chapter 5
recommends profiling a Release build on a real device where you can. The Mac's speed hides
problems a phone will show. iOS Development — Architecture & Data 8 covers device capabilities

such as the camera and location, which are the areas where the Simulator differs most.

Running on a Real Device

Running on a device means the app has to be code signed so the device will accept it. iOS
Development — Production & Publishing 4 covers certificates and provisioning profiles in
depth, including the split between development and distribution certificates, so this chapter

keeps to what changes for running on your own device.

A Free Apple ID

You can run on a device with a free Apple ID, with restrictions. The sources | found, mostly a

blog post and forum threads, report these limits.

LIMIT (FREE ACCOUNT) REPORTED FIGURE
Profile lifetime Provisioning profiles that let an app install on a device expire after 7 days

Devices Up to 3 devices
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LIMIT (FREE ACCOUNT) REPORTED FIGURE
Apps per device Upto3
App IDs Up to 10, expiring after 7 days

Renewing Rebuild and run from Xcode to renew after expiry

THIRD-PARTY FIGURES

These numbers come from a blog post titled as covering new limitations on free accounts and from
forum discussions, not from Apple's current documentation, and Apple has changed them before.
Treat them as a guide to the kind of restriction, not as the current limits. Apple's account help pages

describe the free and paid memberships, and those are the source to check.

Which to Use When

1. Day-to-day layout and logic: the Simulator and SwiftUl Previews.
2. Camera, motion, sensors: a real device.
3. Performance and memory: a real device, in a Release build (Chapter 5).

4. Push notifications: a recent Simulator may work for debug builds against the sandbox, but

check your Xcode version.

5. Anything you plan to ship: at least one final run on a real device.

Hands-On Exercises

EXERCISE 1

Using the 2018 guide, list four things the Simulator did not simulate and explain why the guide's date

should make you cautious about the list.

B View solution

EXERCISE 2
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You have a photo-capture feature, a map with location, and a list screen. For each, say where you

would test it first and where you would test it last, and why.

B View solution

EXERCISE 3

A colleague says "you can only run iOS apps on a real iPhone if you pay Apple $99 a year." Using this

chapter, say what the sources support, what they do not, and where you would check.

B View solution

CHAPTER 6 QUICK REFERENCE

Simulator: runs on simulated Apple devices and OS versions; fast, but not accurate for performance

2018 archived guide: camera, microphone, motion sensors, proximity, barometer and ambient light

were not simulated; location is, via Debug — Location

Since then: a later tutorial reports remote push notifications work in newer simulators for debug

builds against the sandbox

Free Apple ID: reported 7-day profile expiry, 3 devices, 3 apps per device, 10 App IDs (third-party

figures)
Signing depth: see iOS Development — Production & Publishing 4

Unverified: current Simulator limits, the current free-account limits, and Apple's own page on

running on a device
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CHAPTER 7: CODE INSPECTION & REFACTORING TOOLS

Xcode: The IDE Itself

Chapter 7 - Code Inspection & Refactoring Tools

Debugging and profiling find problems while the app runs. This chapter covers tools that look
at your code without running it: Xcode's static analyzer, its refactoring commands, and
SwiftLint, a separate tool that fills a gap Xcode does not cover by itself. The facts about
SwiftLint come from its own repository page. The claims about the analyzer and refactoring
come from tutorial summaries and a project blog, because Apple's documentation pages did

not give me usable text, and they are marked.

The Static Analyzer

Xcode's static analyzer is the Clang static analyzer. It finds hard-to-produce, edge-case bugs
without running your code, and shows the sequence of steps along which a bug occurs. You

run it manually with Product — Analyze, or with Shift-Command-B.

THE SWIFT QUESTION

A summary | read says the Clang analyzer finds bugs in C, C++ and Objective-C code, including in
mixed Swift and Objective-C projects, but does not directly analyze pure Swift code in current Xcode
versions. | could not confirm that against Apple's documentation, and a WWDC21 session on the
static analyzer exists that | was unable to read. Because this course is about Swift, treat the analyzer

as something whose Swift coverage you should check in your own Xcode version before relying on it.

Refactoring Commands

Xcode's Refactor menu covers several operations. Two are well described in the sources.

OPERATION WHAT THE SOURCES SAY

Rename The refactoring engine can transform code locally within a single Swift source file, or
globally, such as renaming a method or property that occurs in multiple files and even

different languages
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OPERATION WHAT THE SOURCES SAY

Extract to Select the code and choose Refactor — Extract to Method to move it into its own method
Method

WHY USE THE TOOL, NOT FIND-AND-REPLACE

A rename done by the refactoring engine understands your code's structure, unlike a text search that
can change unrelated words or miss a use in another file. Clean Code, SOLID & Refactoring 8 covers
the refactoring techniques themselves, such as Extract Method and Rename, and why they are done
in small steps. Combine that chapter's discipline with this chapter's tools, and run your tests after

each change.

A Swift.org blog post titled "Swift Local Refactoring" describes how these transformations work
inside the Swift compiler project. | did not read enough of it to summarize, so | mention it only

as a place to look.

SwiftLint: The Gap

SwiftLint is a tool to enforce Swift style and conventions, loosely based on the now archived
GitHub Swift Style Guide. It contains over 200 rules covering naming, code structure and style
practices. Another summary adds that it hooks into Clang and SourceKit to use the AST
representation of your source files for more accurate results. It is maintained by volunteers and

is not an Apple product.

NEED COVERED BY
Find bugs in C-family code without running it The static analyzer
Rename and restructure code safely Xcode's refactoring commands

Enforce a consistent Swift style across a team SwiftLint, a separate tool

Installing and Wiring It In

The repository lists these install options: Homebrew, Swift Package Manager (as a command or
build tool plugin), CocoaPods, a pre-built package and Docker. For Xcode projects it integrates

through build tool plugins, which it describes as recommended for modern projects, or
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through a Run Script build phase. On Apple silicon Macs with Homebrew you may need to add
/opt/homebrew/bin to your PATH.

# Install with Homebrew

brew install swiftlint

# Check the current folder
swiftlint

# Apply automatic fixes where a rule supports them
swiftlint --fix

Configuration lives ina .swiftlint.yml file. It supports including or excluding rules through

disabled_rules , opt_in_rules or only_rules , custom regex-based rules, and path-specific
includes and excludes. The example below shows the shape. The rule name is one | believe

exists, but | did not verify it against the current rules list, so check the list before using it.

disabled_rules:

- trailing_whitespace

excluded:

- Pods

LINTING IS NOT TESTING

A linter checks style and structure against rules. It cannot tell you that the program does the right
thing. Use it alongside the debugger and Instruments from Chapters 4 and 5, not instead of them.

Also, swiftlint --fix changes your files, so commit or stash your work first and read the diff
afterwards.

Hands-On Exercises

EXERCISE 1

Explain why renaming a method with Xcode's Refactor command is safer than find-and-replace, using
the description of the refactoring engine in this chapter.
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B View solution

EXERCISE 2

Your team argues about brace placement and naming in code reviews. Say which tool from this

chapter addresses that, how you would install and wire it into an Xcode project, and what you would

do before running the automatic fix.

B View solution

EXERCISE 3

A colleague says "Xcode's Analyze will catch the bugs in my Swift code." State what the sources

support, what they do not, and how you would find out for your own project.

B View solution

CHAPTER 7 QUICK REFERENCE

Static analyzer: Product — Analyze or Shift-Command-B; finds bugs without running code; reported

to cover C, C++ and Objective-C, not pure Swift

Refactor: Rename works locally or globally, across files and languages; Extract to Method moves

selected code into a method

SwiftLint: style and conventions linter with over 200 rules; not an Apple product

Install: Homebrew, Swift Package Manager plugin, CocoaPods, pre-built package, Docker
Config: .swiftlint.yml ; swiftlint --fix applies automatic fixes

Unverified: the analyzer's Swift coverage in current Xcode, and the example rule name
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CHAPTER 8: SOURCE CONTROL INTEGRATION

Xcode: The IDE Itself

Chapter 8 - Source Control Integration

Chapter 2 ended with a question: which of a project's files should go into version control? This
chapter covers the tools Xcode gives you for working with Git, and which of them are still
current. The sources are uneven. The most detailed walkthrough is a 2014 tutorial written for
Xcode 5, and Apple's own documentation pages did not return usable text, so | checked what |
could through an Apple Developer Forums thread and tutorial summaries and marked the rest.

Git & GitHub Foundations covers Git itself, so this chapter stays with how Xcode presents it.

Xcode Speaks Git

Xcode has worked with Git since at least version 5. A tutorial from April 2014 says Xcode "since

version 5" has enriched capability for working with Git, and that source control tasks live in the

Source Control menu and the Accounts preferences. When you create a new project, one of the
setup steps offers a checkbox to create a Git repository on your Mac. You can also initialize a

repository yourself in Terminal with git init .

MIND THE DATE ON EVERY SOURCE HERE

That tutorial is more than a decade old. Menu names, window layouts and even the commit workflow
have changed since, as the staging change below shows. Use the descriptions as a map of what

Xcode can do, and confirm the exact steps in your own version.

Committing, and a Real Change in Xcode 15

In the 2014 tutorial you choose Source Control = Commit, and a window lists the modified files
with checkboxes and a side-by-side code comparison. You can commit selected changes or

discard others from a context menu.

That changed. An Apple Developer Forums thread records that starting in Xcode 15 you must
explicitly stage changes to include them in a commit, whereas previously changes were

automatically staged when you committed. A DTS engineer in the thread pointed to the Xcode
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15 release notes, and noted that staging is standard Git functionality documented in Git's own
materials. So the commit window in a current Xcode has options for staging and appending
that the 2014 window did not.

STAGING IN ONE SENTENCE

Staging means preparing specific changes to be included in your next commit, so each commit can

contain exactly what you meant it to. That is ordinary Git behavior and Xcode now exposes it directly.

Looking at History

FEATURE HOW THE SOURCES DESCRIBE IT
History Source Control — History shows all commits with messages and the number of files modified

Blame View — Version Editor — Show Blame View splits the selected file into segments with the commit

author and message, so you can see when code was committed and by whom

Compare  The Version Editor shows two panes for comparing versions, with differences highlighted; a

button with a clock image lets you pick a previous commit

Branches, Merging and Conflicts

The 2014 tutorial describes creating a branch through the Source Control menu, switching
between branches, and merging with "Merge From Branch" and "Merge Into Branch." During a
merge, Xcode shows comparison windows with red or blue areas for replacements or additions,
and toolbar buttons let you choose or reorder lines to resolve a conflict before finishing. It also
describes a "Discard All Changes" option that reverts files to their last committed state after

confirmation.

DISCARDING IS PERMANENT

Discarding changes returns files to the last committed state, so anything uncommitted in those files
is lost. Commit or stash first if there is any chance you want it back. | have not tested how this

behaves in a current Xcode.

file:///C:/Users/emuba/AppData/Local/Temp/tmpznwjb7a7.html




21/09/2026, 12:10

Pushing to a Remote

One tutorial says that after committing you can choose Source Control — Push, select the
origin (by default the main branch), and click Push to upload your changes to GitHub. The 2014
tutorial does not describe remote repositories at all. | could not confirm the current steps or
how Xcode handles authentication to a hosting service, so use whatever your Xcode's Source

Control menu offers and check Apple's release notes.

Xcode or the Terminal?

1. For quick commits, viewing blame and comparing versions of a file, Xcode's built-in tools

are convenient because you stay in the editor.

2. For anything unusual, such as a difficult merge or history rewriting, Git in the Terminal

follows Git's own documentation exactly, and the same repository works in both.

3. What to commit is still a team decision. | did not verify Apple's or the community's
recommended list of files to ignore for an Xcode project, so decide that with your team and

check current guidance.

# Create a repository from Terminal in the project folder

git init

Hands-On Exercises

EXERCISE 1

Explain what changed about committing in Xcode 15, and say why a tutorial written for Xcode 5 could

mislead a beginner using a current version.

B View solution

EXERCISE 2

You want to find out who last changed a particular line and what the commit message said. Say which

Xcode feature you would use, where you find it, and what it shows.
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B View solution

EXERCISE 3

List three things about Xcode's source control this chapter could not verify, and say where you would

check each.

B View solution

CHAPTER 8 QUICK REFERENCE

® Git in Xcode: since at least Xcode 5; Source Control menu; optional repository checkbox at project

creation

Xcode 15 change: changes must be explicitly staged before committing (per an Apple Developer

Forums thread pointing to the release notes)

History, blame, compare: Source Control — History; View — Version Editor — Show Blame View;

two-pane comparison

Branches and merges: New Branch, Merge From/Into Branch, conflict comparison window (2014

tutorial)
Push: Source Control — Push (one tutorial; current steps unverified)

Unverified: the Source Control navigator's current layout, authentication, and which files to ignore

file:///C:/Users/emuba/AppData/Local/Temp/tmpznwjb7a7.html



file:///C:/resources/xcode1/xcode1-8_exercise2.txt
file:///C:/resources/xcode1/xcode1-8_exercise3.txt

21/09/2026, 12:10

CHAPTER 9: CAPSTONE: A COMPLETE WORKFLOW FROM NEW PROJECT TO A DEBUGGED, PROFILED
BUILD

Xcode: The IDE Itself

Chapter 9 - Capstone: A Complete Workflow From New Project to a Debugged, Profiled Build

This chapter puts the whole course to use in one continuous workflow: start a project, organize
it, design a view, commit, find a bug, clean up the code, and then run and profile the result.

Every step points back to the chapter that supplies its tool. It adds no new tools.

READ THIS FIRST: NOTHING HERE WAS RUN

| wrote this course on a machine without Xcode, so | have not run any step of this workflow,
compiled the Swift below, or seen the results of the debugger or Instruments sessions. Every step is
composed from the earlier chapters' sources, and those chapters mark which parts came from dated
or third-party material. Treat this chapter as a checklist to follow and verify in your own Xcode, not as

a record of something that was done.

The Workflow, Step by Step

Step 1: Check Your Tools (Chapter 1)

Confirm your Xcode version before anything else, since menus and features move between

releases. Chapter 1 named Xcode 27 as the latest version when this course was written.

xcodebuild -version

Step 2: Create the Project and Its Repository (Chapters 2 and 8)

Create a new iOS app project. During setup, Chapter 8 noted a checkbox for creating a Git
repository. Afterwards, identify the pieces from Chapter 2: the project, its app target, and the
scheme with its Debug and Release configurations. Decide with anyone you work with which

files go into version control, since Chapter 8 could not give a verified list.

Step 3: Add a Dependency and a Linter (Chapters 2 and 7)
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Add SwiftLint as a package through File — Add Package Dependencies, or through its build
tool plugin, which its repository describes as recommended for modern projects. Keep the

default "Up to Next Major" rule unless you have a reason not to. Check the Package

Dependencies in your project rather than assuming where Package.resolved ended up,

because Chapter 2 could not verify that.

Step 4: Build a View and Preview It (Chapter 3)

Write the view below and open the canvas with Option + Command + Return. It contains a
deliberate bug, a function that should total a list of scores but skips the first one. It is written to
be valid Swift, but | did not compile it.

import SwiftUI

struct ScoreView: View {

let scores = [10, 20, 30]

var body: some View {

Text("Total: \(total(scores))")

func total(_ scores: [Int]) -> Int {
var sum = 0
for index in 1..<scores.count {

sum += scores[index]

}

return sum

#Preview {

ScoreView()

The preview should show a total of 50, not the expected 60, because the loop starts at index 1.

Notice that nothing crashes. That is the kind of bug the debugger is for.

Step 5: Commit the Starting Point (Chapter 8)
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Stage and commit the project. In Xcode 15 and later you must explicitly stage changes before
committing. Write a commit message that says the view has a known bug, so the history

records it.

Step 6: Find the Bug (Chapter 4)

Run the app in the Simulator (Chapter 6) and put a breakpoint on the line  sum +=

scores[index] . Make it conditional, so it stops only on the last iteration, then use the console.

# When execution pauses on the conditional breakpoint:
p sum

p index

po scores

bt

You should see that sum is 50 on the final iteration and that the loop never used scores[0] .

The fix is to loop over all indexes.

Step 7: Fix and Clean Up (Chapter 7)

Correct the loop, then use Refactor — Rename to give the function a clearer name, and
Refactor — Extract to Method if you split it further. Run Product — Analyze, keeping in mind
Chapter 7's caution that its coverage of pure Swift is unverified, and run SwiftLint. Commit

again, and check the diff first.

Step 8: Run on the Right Target, Then Profile (Chapters 5 and 6)

Run on the Simulator for quick checks and on a real device for anything the Simulator cannot
show. Then profile from a Release build with Product — Profile. For a screen this small, Time
Profiler would show little, and that is a result too: it tells you there is nothing to fix. For a real
app, use Allocations to watch Persistent Bytes while repeating an action, and Leaks with its
Cycles & Roots view, remembering Chapter 5's note that Leaks may miss a cycle that a live

object still references.

Which Chapter Supplied What
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CHAPTER TOOL OR FACT USED

1: What Xcode Actually Is Version check with | xcodebuild -version

2: Project Structure & the Build System Project, target, scheme, Debug and Release

2and 7 Swift Package Manager rules; SwiftLint installation
3: Interface Builder & SwiftUl Previews #Preview and the canvas

8: Source Control Integration Staging, commit, diff

4: The Console & Basic Debugging Conditional breakpoint; p , po , bt

7: Code Inspection & Refactoring Tools Rename, Extract to Method, Analyze, SwiftLint

5and 6 Instruments; Simulator versus a real device

A HABIT THIS COURSE KEPT RETURNING TO

Almost every chapter ended up saying that some detail was dated, third-party or unverified, and that
you should check it in your own Xcode version. The strongest skill this course can give you is not a

menu path but that habit: identify the version, identify the age of the source, and test the claim.

What This Course Did Not Cover

Xcode Cloud in depth (see iOS Development — Production & Publishing 9).

Testing tools such as Swift Testing and XCTest as Xcode features (see iOS Development —
Architecture & Data 6 and 7).

The coding agents and Device Hub that Apple's page lists for Xcode 27.
Storyboards, and any Interface Builder workflow beyond its history.

Newer instruments such as the SwiftUl instrument, which iOS Development — Production &

Publishing 3 covers.

Hands-On Exercises

EXERCISE 1
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In your own Xcode, create the project and view from Steps 2 to 4. Report what the preview shows, and

write down your Xcode version and anything that differed from this chapter's description.

B View solution

EXERCISE 2

Using a conditional breakpoint and the console commands, find the reason the total is 50 and not 60.

Say which values you inspected and what they showed.

B View solution

EXERCISE 3

Write a one-page checklist for a teammate that covers all eight steps, marking for each step which

chapter it comes from and which claim you verified yourself in your own Xcode.

B View solution

CHAPTER 9 QUICK REFERENCE

Workflow: check version, create project and repository, add package and linter, build and preview,

commit, debug, fix and clean up, run and profile
Debugger: conditional breakpoint plus p , po , bt
Profiling: Product — Profile builds a Release build; Allocations for growth, Leaks for cycles

Not run: the whole workflow and the sample code were written without Xcode available

Course Complete
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This closes Xcode: The IDE Itself, the fourth course in the iOS Development Subject

alongside iOS Development Fundamentals, Architecture & Data, and Production &

Publishing.

file:///C:/Users/emuba/AppData/Local/Temp/tmpznwjb7a7.html




