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The secret to success is persistence. Never give up,
never doubt yourself. The path to any goal will never be easy,
but that’s exactly what makes striving for goals so rewarding.
Talent, intelligence, and skill are never as important
as persistence. Remember, never be afraid of failure. Be afraid of
giving up too soon and never realizing your true potential in
whatever dream you want to achieve. You may not always
reach your dreams, but pursuing big dreams will always give
you a far richer life than if you never bothered trying at all.
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CHAPTER 1

Organizing Code

Programs are rewritten and modified far more often than they are ever created. That
means most of the time developers will be changing and altering existing code either
written by someone else or written by you sometime in the past. Since you may be
writing code that you or someone else will eventually modify in the future, you need to
make sure you organize your code to make it easy to understand.

While every developer has their own programming style and no two programmers
will write the exact same code, programming involves writing code that works and
writing code that’s easy to understand.

Writing code that works is hard. Unfortunately once developers get their code to
work, they rarely clean it up and optimize it. The end result is a confusing mix of code
that works but isn’t easy to understand. To modify that code, someone has to decipher
how it works and then rewrite that code to make it cleaner to read while still working
as well as the original code. Since this takes time and doesn’t add any new features, it’s
often ignored.

Since few developers want to take time to clean up their code after they get it to work,
it'’s best to get in the habit of writing clear, understandable code right from the start. That
involves several tasks:

e Writing code in a consistent and understandable style

e Making the logic of your code clear so anyone reading it later can
easily understand how it works

e Organizing code to make it easy to modify later

Writing code in a consistent and understandable style means predictability. For
example, some programmers give all IBOutlet variables a prefix of “IB” to stand for
IBOutlet such as

@IBOutlet vaxr IBnamelabel: UILabel!

© Wallace Wang 2019
W. Wang, Pro iPhone Development with Swift 5, https://doi.org/10.1007/978-1-4842-4944-4_1



CHAPTER 1  ORGANIZING CODE

This type of programming style makes it easy to tell the difference between using an
IBOutlet variable and an ordinary variable. Other programmers add a prefix or suffix to
variable names to identify the type of data they contain such as

var nameStr : String
var agelnt : Int
var salaryDbl : Double

The ultimate goal is to write self-documenting code that makes it easy for anyone
to understand at first glance. One huge trap that programmers often make is assuming
they’ll be able to understand their own code months or even years later. Yet even after
a few weeks, your own code can seem confusing because you're no longer familiar with
your assumptions and logic that you had when you wrote the code originally.

If you can’t even understand your own code months or even weeks later, imagine
how difficult other programmers will find your code when they have to modity it in your
absence. Good code doesn’t just work, but it’s easy for other programmers to understand
how it works and what it does as well.

When developing your own programming style, strive for consistency and
organization. Consistency means you use the same convention for writing code whether
it’s naming variables with prefixes or suffixes that identify the data type or indenting
code the same way to highlight specific steps.

Organization means using spacing and storing related code together such as putting
IBOutlets and variables near the top and placing IBAction methods at the bottom with
ordinary functions in the middle. This can group chunks of code in specific places to
make looking for specific code easier as shown in Figure 1-1.
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import Foundation
import UIKit

class YiewController: UIViewController, UICollectionViewDataSource, UICollectionViewDelegate {

@IBOutlet weak var photosCollectionView:UICollectionView!

@IBOutlet weak var maxDegreesValuelLabel:UILabel!
IBO I d @IBOutlet weak var coverDensityValuelLabel:UILabel!
Ut etS an @IBOutlet weak var minOpacityValuelLabel:UILabel!

w @IBOutlet weak var minScaleValuelLabel:UILabell
variables

@IBOutlet weak var maxDegreesSlider: UISlider!
@IBOutlet weak var coverDensitySlider: UISlider
@IBOutlet weak var minScaleSlider: UISlider!
@IBOutlet weak var minOpacitySlider: UISlider!

var originalItemSize = CGSize.zero
var originalCollectionViewSize = CGSize.zero

// MARK: Lifecycle

super.viewDidlLoad({)

originalCollectionViewSize = photosCollectionView.bounds.size

. }

Functlons override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)
DispatchQueue.main.asyncAfter(deadline: DispatchTime.now() + Double{Inté4(2 » NSEC_PER]

Double(NSEC_PER_SEC)) {
self.photosCollectionView.reloadData()

5!!!:!Jon !un: Hens:.!y!!:!erua!ueuangesl_ senaer:M!hEer! !

photosCollectionView. reloadData()
}

IBACt'On @IBAction func opacitySliderValueChanged(_ sender:ulSlider) {
photosCollectionView. reloadData()
methods 1

@IBAction func scaleSliderValueChanged(_ sender:UISlider) {

e <

Figure 1-1. Grouping related code together makes it easy to know where to look
for certain information

The exact grouping of different parts of code is arbitrary, but what’s important is that
you organize code so it’s easy to find what you want.

Using the // MARK: Comment

Besides physically grouping related items together such as IBOutlets and variables,

you can also make searching for groups of related code easier by using the // MARK:
comment. By placing a //MARK: comment, followed by descriptive text, you can make
it easy to jump from one section of code to another through Xcode’s pull-down menu as
shown in Figure 1-2.
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o] & Restaurant ) 19 RestaurantWidget ) [ C Y s M swi @ <h)D>
import UIKit @ sharedManager
@ initg)

class MenultemsManager: NSObject {

(Z] Public Methods

static let sharedManager = MenultemsManager() [0 loadDatal)

private override init() {} =] Private Methods

@ constructmenul FromArray(array:)
// MARK: - Public Methods

func loadData() -> [MenuItem] {
let path = Bundle.main.path(forResource: "Menu
if let dataArray = NSArray(contentsOfFile:
return constructMenultemsFromArray(a

} else {
return [Menultem]()

", ofType: "plist")
{
" dataArray)

}
}

// MARK: - Private Methods
private func constructMenultemsFromArray(array: NSArray) =-> [Menultem] {
var resultltems = (Menultem]()

for object in array {
let obj = object as! NSDictionary
let name = obj["name"] as! String
let ingredients = obj["ingredients"] as! String
let image = obj["image"] as! String
let price = obj["price"] as! String
let discount = obj["discount®] as? String

let loadedMenultem = Menultem(name: name, ingredients: ingredients, image: image, price: price,
discount: discount)
resultItems.append(loadedMenultem)
}

return resultItems

Figure 1-2. The // MARK: comment creates categories in Xcode’s pull-down menus

The structure of the // MARK: comment looks like this:
// MARK: Descriptive text

The two // symbols define a comment. The MARK: text tells Xcode to create a pull-
down menu category. The descriptive text can be any arbitrary text you want to identify
the code that appears underneath.

Once you've defined one or more // MARK: comments, you can quickly jump to any
of them by clicking the last item displayed above Xcode’s middle pane to open a pull-
down menu as shown in Figure 1-3.



CHAPTER 1  ORGANIZING CODE

8 < [& DeleteMe ) [7] DeleteMe ) B ViewController.swift ) No Selecliunh Clicking the Iast
item here...

R < [y DeleteMe ) [7] DeleteMe ) [l ViewController. swilll [SIRULT eI 10

@ oscarLabel

i ; @ boView .
class ViewController: UIViewController { © wobview _“d|splays a pu"-
® @IBOutlet var oscarLabel: UILabel! 0 playerve down menu
® @IBOutlet var boView: WKwWebView! B playerview
[0 viewDidLoad()
var webView = WKwebView() =) Override functions

var playerVC = AVPlayerViewController()
var playerView = AVPlayer()

[0 viewwillAppear(_:)

m viewDidAppear(_:)

override func viewDidLoad() { [0 playButton(_:)
super.viewDidLoad() [D setwebkitview(videoURL:)
// Do any additional setup r 14 @ newPlay(_:)

}

// MARK: Override functions

override func viewwillAppear(_ animated: Bool) {
oscarLabel.center.y —-= view.bounds.height // Hides the label off the

Figure 1-3. Displaying Xcode’s pull-down menu that lists all // MARK: comments

Use the // MARK: comment generously throughout each .swift file. This will make it
easy to jump to different parts of your code to modify it or simply study it later.

Using Extensions

When creating different classes, it’s likely you'll need to extend them. For
example, a class file that uses table views often needs to extend its class with
UlTableViewDataSource and UlTableViewDelegate such as

class ViewController: UIViewController, UITableViewDelegate,
UITableViewDataSource {

Once you extend a class, you need to implement its required functions. For example,
extending a class with UlTableViewDataSource requires that you include the following
two functions:

func tableView(_ tableView: UITableView, numberOfRowsInSection section:
Int) -> Int {
// Code here
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func tableView(_ tableView: UITableView, cellForRowAt indexPath:
IndexPath) -> UITableViewCell {
// Code here

}

You can place these two functions anywhere in your .swift file, but it’s generally a
good idea to keep these two functions together. If you extend a ViewController class with
UlTableViewDelegate and UITableViewDataSource, the entire ViewController.swift file
might look like this:

import UIKit

class ViewController: UIViewController, UITableViewDelegate,
UITableViewDataSource {

@IBOutlet var petTable: UITableView!

let petArray = ["cat", "dog", "parakeet", "parrot", "canary", "finch",
"tropical fish", "goldfish", "sea horses", "hamster", "gerbil",
"rabbit", "turtle", "snake", "lizard", "hermit crab"]

let cellID = "cellID"

override func viewDidLoad() {
super.viewDidLoad()
petTable.dataSource = self
petTable.delegate = self
// Do any additional setup after loading the view, typically from a nib.

}

func tableView(_ tableView: UITableView, numberOfRowsInSection section:
Int) -> Int {
return petArray.count

}

func tableView(_ tableView: UITableView, cellForRowAt indexPath:
IndexPath) -> UITableViewCell {

var cell = tableView.dequeueReusableCell(withIdentifier: celllD)
if (cell == nil) {
cell = UITableViewCell(
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style: UITableViewCell.CellStyle.default,
reuseldentifier: celllD)
}
cell?.textlLabel?.text = petArray[indexPath.row]
return cell!

}

func tableView(_ tableView: UITableView, didSelectRowAt indexPath:
IndexPath) {
let selectedItem = petArray[indexPath.row]
let alert = UIAlertController(title: "Your Choice", message: "\
(selectedItem)", preferredStyle: .alert)

let okAction = UIAlertAction(title: "OK", style: .default, handler:
{ action -> Void in
//Just dismiss the action sheet

1)
alert.addAction(okAction)

self.present(alert, animated: true, completion: nil)

While it’s easy to identify the three tableView functions (numberOfRowsInSection,
cellForRowAt, and didSelectRowAt), it’s not easy to see which functions belong to
the UlTableViewDelegate and which belong to UlTableViewDataSource. Even more
troublesome is that it’s possible to insert multiple functions in between all three
tableView functions.

To make it much easier to see which required functions are required by which class,
you can extend a class a second way by adding specific extension code at the end of a
class file as follows:

import UIKit
class ViewController: UIViewController {

@IBOutlet var petTable: UITableView!
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let petArray = ["cat", "dog", "parakeet", "parrot", "canary", "finch",
"tropical fish", "goldfish", "sea horses", "hamster", "gerbil",
"rabbit", "turtle", "snake", "lizard", "hermit crab"]

let cellID = "cellID"

override func viewDidlLoad() {
super.viewDidLoad()
petTable.dataSource = self
petTable.delegate = self
// Do any additional setup after loading the view.

}

extension ViewController: UITableViewDataSource {
func tableView(_ tableView: UITableView, numberOfRowsInSection section:
Int) -> Int {
return petArray.count

}

func tableView(_ tableView: UITableView, cellForRowAt indexPath:
IndexPath) -> UITableViewCell {
var cell = tableView.dequeueReusableCell(withIdentifier: cellID)
if (cell == nil) {
cell = UITableViewCell(
style: UITableViewCell.CellStyle.default,
reuseldentifier: celllD)
}
cell?.textlLabel?.text = petArray[indexPath.row]
return cell!

}

extension ViewController: UITableViewDelegate {
func tableView(_ tableView: UITableView, didSelectRowAt indexPath:
IndexPath) {
let selectedItem = petArray[indexPath.row]
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let alert = UIAlertController(title: "Your Choice", message:
"\(selectedItem)", preferredStyle: .alert)

let okAction = UIAlertAction(title: "OK", style: .default, handler:
{ action -> Void in
//Just dismiss the action sheet

1)
alert.addAction(okAction)

self.present(alert, animated: true, completion: nil)

Notice that this method separates the tableView functions from the rest of the
ViewController.swift code and explicitly shows that the numberOfRowsInSection and
cellForRowAt tableView functions belong to the UITableViewDataSource while the
didSelectRowAt tableView function belongs to the UITableViewDelegate.

By using the extension keyword at the end of .swift class files, it's much easier to
group and organize related code. With the extension keyword, Xcode automatically
identifies extensions in its pull-down menus to make it easier to find as shown in

Figure 1-4.
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let cellID = "cellID® () tableView(_:didSelectRowAt:)

override func viewDidLoa
super.viewDidLoad
petTable.dataSo
petTable.dele,
// Do any

= self
= self

tional setup af loading the view.

extension ViewController: UITa
func tableView(_ tableVi
return petArray.cou

iewDataSource {
UITableView, numberOfRowsInSection section: Int) -> Int {

}
func tableview(_ ta UITableView, cellForRowAt indexPath: IndexPath) -> UITableViewCell {
var cell = tablWiew.dequeueReusableCell(withIdentifier: celllD)
if (cell == n
cell
: UITableViewCell.CellStyle.default,
eldentifier: celllD)
}
cell? tLabel?.text = petArray[indexPath.row]
retu
}

extension ViewController: UITableViewDelegate {
func tableView(_ tableView: UITableView, didSelectRowAt indexPath: IndexPath) {
let selectedItem = petArray[indexPath.row]

let okAction = UIAlertAction(title: "OK", style: .default, handler: { action -> Void in
//Just dismiss the action sheet

hH

alert.addAction(okAction)

Figure 1-4. Displaying extensions in Xcode’s pull-down menu

| [0 tableview(_:cellForRowAt:) j Tish®, Sgoldfish®,

let alert = UIAlertController{title: "Your Choice", message: "\(selectedItem)”, preferredStyle:

“sea

.alert)

The preceding two methods of extending a class are equivalent so it’s just a matter

of using which method you like best. Just be aware that using the extension keyword to

separate code can help you organize code without any extra work on your part.
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Theoretically, you could create a single ViewController.swift file and cram it full of code.
While this would work, it’s likely to be troublesome to read and modify. A far better
solution is to divide your project into multiple files and store those multiple files in

separate folders in Xcode’s Navigator pane.

Separate files and folders exist solely for your benefit to organize your project.
Xcode ignores all folders and treats separate files as if they were all stored in a single file.
When creating separate files, the two most common types of files to create are shown in

Figure 1-5:
e Cocoa Touch Class

o Swift File

Choose a template for your new file:

m watch0S  wOS macOS

Source

T
Cocoa Touch Ul Test
Class Case Class
S
Header File C File
User Interface
Storyboard View

Cancel

i 3 m
Unit Test Swift File Objective-C File
Case Class
C+ N\
C++ File Metal File
Empty Launch Screen

Figure 1-5. The two most common types of .swift files in a project
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Cocoa Touch Class files are mostly used to connect to view controllers displayed in a
storyboard. When you need a .swift file to control part of your app’s user interface, use a
Cocoa Touch Class file.

The Swift File option creates blank .swift files which are most often used to store and
isolate code that you don’t want to cram in an existing .swift file such as defining a list of
variables, data structures, or classes.

The more .swift files you add to a project, the harder it can be to find any particular
file. To help organize all the files that make up a project, Xcode lets you create folders.
By using folders, you can selectively hide or display the contents of a folder as shown in
Figure 1-6.

BERQAOQEo @
L
¥ & Restaurant
v RestaurantWidget
Cells

FOldeI'S + MenultemTableViewCell.swift
¥ Common
» MenultemsManager.swift
Data
Fi Ies Menultems._plist
Model

s Menultem.swift
Resources
TodayViewController.swift
Maininterface.storyboard
Info.plist

Frameworks

Restaurant

» . Products

Figure 1-6. Folders help organize all the files in a project

To create an empty folder, choose File » New » Group. Once you've created an
empty folder, you can drag and drop other folders or files into that empty folder.

Another option is to select one or more files and/or folders by holding down the
Command key and clicking a different file and/or folder. Then choose File » New »
Group from Selection. This creates a new folder and automatically stores your selected
items into that new folder.

You can also right-click the Navigator pane to display a popup menu with the New
Group or New Group from Selection commands as shown in Figure 1-7.

12
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& Xcode E@ Edit View Find Navigate Editor Product Debug £

BERQAQAOEo @

eoce ..!_ Tab 6T ¢ s
 AddFiles to “DeleteMe2”.. 3A  Window ¥t - v [ 7] DeleteMe2
BERQ : o r -
v [E DeloteMe2 = Open... o File.. #N Open in New Tab
v [ Deleteez OPEN Recent p  Target. Open in New Window
.| AppDele  OPEN Quickly... @30 Playground... NN Show in Finder
= ViewCol  ~yoco Window gaew  Project.. 3N Open with External Editor
Y. NewGrt  (rioce Tab BW Workspace... ~HEN i Open As >
Close “File.swift" S 38N Show File Inspector
M“_ at Close Project cxw Group with Folder New File...
ain.sto -
Bgassesy Save EECIE CIEHR (OIS e L Add Files to “DeleteMe2"...
) Launchs Dupllggte.., S Delete
Info.plis > ._ '
» L | Products = : New Group
Export... New Group without Folder
Open in New Tab New Group from Selection
Open in New Window
Show in Finder
Open with External Editor
Save As Workspace... Source Control >
Project Settings...
Project Navigator Help
Page Setup... %P
Print... #P
, ' Right-click pop-u
File pull-down menu 9 pop-up
menu

Figure 1-7. Menu commands to create a new folder

Note If the Group or Group from Selection commands are grayed out, click a
.Swift file to select it before choosing the File » New » Group or File » New »
Group from Selection command.

Once you've created a folder, you can always delete that folder afterward. To delete a
folder, follow these steps:

1. Click the folder you want to delete in the Navigator pane.

2. Choose Edit » Delete, or right-click the folder, and when a
popup menu appears, choose Delete. If the folder is not empty,
Xcode displays a dialog to ask if you want to remove references to
any stored files in that folder or just delete them all as shown in
Figure 1-8.
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Do you want to move “File.swift"” to the Trash, or only remove
A the reference to it?

Figure 1-8. Xcode alerts you if you're deleting a folder that contains files

Note Deleting a folder also deletes its contents, which can include other folders
and files.

3. Click the Move to Trash button to delete the files completely (or
click Remove Reference to keep the file and disconnect the file

from your project but without deleting it).

Use Code Snippets

Remembering the exact syntax to create switch statements or for loops in Swift can be
troublesome. As a shortcut, Xcode offers code snippets, which let you insert generic code
in your .swift files that you can customize afterward. This lets you focus on the purpose
of your code without worrying about the specifics of how Swift implements a particular
way of writing branching or looping statements. In addition, code snippets help you
write consistent code that’s formatted the same way.

To use code snippets, follow these steps:

1. Click the .swift file where you want to type code.

2. Click the Library icon. The Snippets window appears as shown in
Figure 1-9.
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Library icon
Phone Xr \ {1 E @ & I e |
b e
Identity and Type
¥ Name File.swift
o\ Bmppets Type Default - Swift Source -+
Location Relative to Group <
C API Availability Check - Conditionally execute code based on whether File =
the API Is avallable at runtime. -swift 1
Full Path /Users/wallacewang/
Documents/Book Projects/
Pro iPhone Development/
C Block typedef - Define a block as a type. Source Code/DeleteMe2/
File.swift [+]
' on Demand Resource Tags
C Inline Block as Variable - Save a block 1o a variable to allow reuse or Hee
passing It as an argument. r t
j Target Membership
m C typedef - Define a typedet. ﬁ DeleteMe2
m C++ #ifdef _cplusplus Guard - Add a guard for C code definitions within ' Text Settings
C++ code.
Text g No Explicit ] <
Line Endings | ! <
C++ Class Declaration - Declare a new class type containing instance
variables, member functions, etc.. Indent Using Spaces <
Widths | 4 e
Tab B Indent :
m C++ Class Template - Detine a new class template. Wrap lines

m C++ Function Template - Define a new function template.

C++ Namespace Definition - Define a new namespace or extend an
existing namespace.

C++ Range-based For St - code for each value In
arange.

Figure 1-9. The Code Snippets window
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3. Scroll through the Code Snippets window and click a snippet
you want to use. Xcode displays a brief description of that code
snippet as shown in Figure 1-10.

Q_ Snippets

m GCD: Dispatch After - Execute a block after a set amount of time.

GCD: Dispatch Once - Execute code only once, such as for inltializing
a singleton.

GCD: Dispatch Source (Timer) - Execute code when a periodic
timer fires.

If-Else Statement
All Platforms

m If Statement - Execute code only when a certain condition Is true.

| If-Else Statement - Execute code when a conaftion Is true, or different
code if the condition s false.

m Instrument - Defines an Instrument that appears In the Instruments library.

Instrument Aggregation Detail - Creates an aggregate view (e.g.
summary with totals and averages) In the detall area.

Instrument Defaults - Defines the default values used when the Instrument
I first added 10 a trace document.

Figure 1-10. The Code Snippets window

4. Drag a snippet from the Code Snippet window and drop it in
your .swift file. Xcode displays your snippet with placeholders for
customizing the code with your own data as shown in Figure 1-11.

if (CLLERSSTLD {
} eise {
}

Figure 1-11. A code snippet ready for customization
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Creating Custom Code Snippets

The Code Snippet window can make it easy to use common types of Swift statements
without typing them yourself. However, you might create your own code that you might
want to save and reuse between multiple projects. Rather than copy and paste from one
project to another, you can store your own code in the Code Snippet window.

To store your own code as a snippet, follow these steps:

1. Select the code you want to store.

2. Choose Editor » Create Code Snippet, or right-click your selected
code, and when a popup menu appears, choose Create Code
Snippet as shown in Figure 1-12. Xcode adds your selected code to
the Code Snippet window as shown in Figure 1-13.

Cut
Copy Symbol Name

JEIZ Product Debug  Sourc Facte

Show Completions ~ Space Refactor >

it All i £
Ez'f‘a:m'r" SEope xf Find Selected Text in Workspace
I Find Selected Symbol in Workspace
Find Call Hierarchy
Issues >
Selection >
Structure >
Code Folding > Create Code Snippet
Syntax Coloring >
Font Size » Open in Assistant Editor
|  Theme » Reveal in Project Navigator
Reveal in Symbol Navigator
Show Invisibles Show in Finder

Show Code Coverage

Services >

Editor pull-down menu
Right-click popup menu

Figure 1-12. The Create Code Snippet command for adding your own code to the
Code Snippet library
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i Tile My Code Snippet
summﬂf" otll qqqqqqqq L} BEimnhl Bevaninal Fiakt Banaldfsahn L
Platform | All <! Language | Generic - rt O\
Completion Shortcut
Completion Scopes | All -l +
var cell = m My Code Snippet
tableview
.dequeueReusableCell(withIdentifier:
celllD) C API Availability Check - C y execute code based on whether
if (cell == nil) { e the AP Is avallable at runtime.
cell = UITableviewCell(

style:

UITableViewCell.CellStyle C Block typedef - Define a block as a type.

}

’ ; , C Inline Block as Variable - Save a block to a variable 1o allow reuse or

extension ViewController: UITableViewDataSource { passing It as an argument.

func tableView(_ tableView: UITableView, numberOf
return petArray.count

} C typedef - Define a typedet.

func tableView(_ tableView: UITableView, cellForf
var cell = tableView.dequeueReusableCell (with

if (cell == nil) ¢ C++ #ifdef _cplusplus Guard - Add a guard for C code definitions within

- C ode.
cell = UITableViewCell( SHE
style: UITableViewCell.CellStyle.defa
reuseldentifier: celliD) C++ Class Declaration - Declare a new class type containing instance
) | variables, member functions, etc..
cell?.textlLabel?.text = petArray[indexPath.r¢
return cell!
} } m C++ Class Template - Define a new class template.

Figure 1-13. Adding custom code to the Code Snippet window

3. Clickin the Title text field and type a descriptive name for your
code snippet. You may also want to edit your code or modify other
options. From now on, you'll be able to use your custom code

snippet in any Xcode project.

Deleting Custom Code Snippets

After adding one or more code snippets, you may want to delete them. You can only
delete any code snippets you added to Xcode; you can never delete any of Xcode’s
default code snippets. To delete a user-defined code snippet from the Code Snippet

window, follow these steps:
1. Click a .swift file in the Navigator pane.
2. Click the Library icon to open the Code Snippet library.

3. Click the code snippet you want to delete.
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