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Introduction

The purpose of this book is to introduce you to mapping and location technology in iOS. In the
first chapter, we will build a very simple mapping app using Apple’s MapKit framework, which
comes with iOS. The next chapters will introduce more complicated aspects of the location and map
frameworks built into iOS, CoreLocation and MapKit. We’ll finish up by creating projects with the
Google Maps for iOS SDK and the MapBox SDK.

Prerequisites

This book won’t be an introduction to iOS app development, but it is written for beginning and
intermediate iOS programmers. You should be able to understand the Swift programming language,
and also know the basic concepts of iOS development, such as View Controllers and Storyboards.
You don’t have to know anything about mapping or location yet, and we’ll introduce more advanced
concepts as we use them.

You will need a relatively recent Mac to do your development for the projects in the book. This
book is written with Apple’s XCode 8 integrated development environment (IDE). XCode is free for
download from the Mac App Store, and runs on recent versions of OS X. You do not need an iOS
device for the projects in this book, but it is a lot more interesting if you do have one, especially for
the projects that can use your current location. You can sign up for an Apple developer account on
Apple’s web site if you want to run your projects on your own iOS devices - at the time of writing,
this doesn’t require paying Apple any money:

https://developer.apple.com/

If you want to publish your apps on the App Store, you will need to have a paid Apple Developer
account. You will not need one to follow these development exercises, however.



Creating your first MapKit app

Our first i0S app will be very simple - only one screen that displays a map, and then has one pin on
it, with the location of my city, Austin, Texas. Feel free to use your own town for this example, of

course!
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Getting Started

The first step is to make sure that you have a recent version of XCode (at the time of writing, XCode
8.2) installed on your Mac. If you’re using earlier versions of XCode, this code may not compile, and
you may not be able to follow directions.

We’ll also be using the Swift programming language, instead of Apple’s older programming language
for i0S, Objective-C. Almost of all of this book would be directly applicable to an Objective-C
application. The underlying application programming interfaces (APIs) used in iOS are the same.

The Swift language has been evolving since its first release. This book uses Swift 3, which is
supported in XCode 8 and above.

Go ahead and open up XCode, and create a new application. We’ll be creating a new Single View
Application.

Choose a template for your new project:

watchOS  tvOS macOS  Cross-platform ®
Application
1 ¥ C
@00 Y sse

Single View Game Master-Detail Page-Based Tabbed
Application Application Application Application

e O @

Ooa
Sticker Pack iMessage PhoneGap-based
Application Application Application

Framework & Library

L) N Q
y (S T
Cocoa Touch Cocoa Touch Metal Library
Framework Static Library
Cancel Next

New project window

Click next, and then name your new project. 'm going to call it FirstMapsApp, and give it an
organization identifier of com.buildingmobileapps.maps and use my name for the Organization
Name.
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Be sure to choose Swift as the Language, and make the app Universal - nothing we are doing in this

app will restrict the app from running on an iPhone or iPad, as we need.

We do not need to include Core Data in our project - Core Data is an Apple technology used for
storing data locally on iOS, and we won’t need it for this example. We won’t be using Core Data in

this book.

You can also uncheck Include Unit Tests and Include UI Tests, as we won’t be setting up any tests

for this project.

Choose options for your new project:

Product Name:
Team:
Organization Name:

Organization |dentifier:

Bundle Identifier:

Language:

Devices:

Cancel

Click Next, and save the project onto your hard drive. You can create a Git repository for your code
if you want, but we won’t be directly addressing source control in this book. It’s always a good idea
to keep up with Git commits as your project goes along, so that you can easily roll back to a working

copy.

FirstMapsApp

None
Jeff Linwood

com.buildingmobileapps.maps
com.buildingmobileapps.maps.FirstMapsApp

Swift

Universal

Use Core Data
Include Unit Tests
Include Ul Tests

New project options

<>

<

<>

Previous
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A\ FirstMapsApp ) g iPhone 7 Plus FirstMapsApp: Ready | Today at 5:43 AM (] (|
2] FirstMapsApp
v & FirstMapsApp ] General Capabilities Resource Tags Info Build Settings Build Phases Build Rules icemityEndiTypel
v [ FirstMapsApp PROJECT Name | FirstMapsApp
3 AppDelegate.swift ) ¥ Identity e
i Location Absolute <
3| ViewController.swift & FirstMapsApp FiretMapeh eorol
irstMapsApp.xcodeproj
Main.storyboard TARGETS Display Name o X
5 Full Path /Usersfjlinwood/Projects/
i Assets.xcassets A FirstMapsApp - P : . Books/
Bundle Identifier | com. map: pSApp P -
LaunchScreen.storyboard MappingAppsWithSwift3/
. i FirstMapsApp/
Version 1.0
Info.plist FirstMapsApp.xcodeproj ©
» [ Products Build 1
Project Document
Project Format  Xcode 3.2-compatible ¢
v signing
Organization | Jeff Linwood
) Automatically manage signing —
Xcode will create and update profiles, app IDs, and
certificates
Text Settings
Team None ¢
Provisioning Profile Xcode Managed Profile
Signing Certificate i0S Developer
Status @ Signing for “FirstMapsApp" requires a
development team.
Select a development team in the project editor.
¥ Deployment Info
Deployment Target v
Devices  Universal <
Main Interface | Main v
Device Orientation ¥/ Portrait
Upside Down
7| Landscape Left
: No Matches
) Landscape Right
Status Bar Style Default S
" Hide status bar
Requires full screen
+ ® ® B8 ilter

¥ Bnniranc and | aunch Imanas

Project overview

You should now have a working XCode project - go ahead and run it in one of the iOS Simulators -
for instance the iPhone 7:
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Creating your first MapKit app 8
Adding a Map

Now it’s time to add a map to our view controller. Select the storyboard (Main.storyboard), and then
select the View Controller scene.

A FirstMapsApp ) {8 iPhone 7 Running FirstMapsApp on iPhone 7 =

B8 Fir: i Main.storyboard Main.storyboard (Base) View Controller Scene View Controller
v [& FirstMapsApp » [Z] view Controller Scene Simulated Metrics
v [ FirstMapsApp D ]

size | Inferred
> AppDelegate.swift

L] Status Bar _Inferred
3| ViewController.swift

Top Bar | Inferred
Main.storyboard

© o oo

Bottom Bar Inferred
i) Assets.xcassets
LaunchScreen.storyboard
Info.plist Title
> Products

View Controller

7/ Is Initial View Controller
Layout (7] Adjust Scroll View Insets
Hide Bottom Bar on Push
7| Resize View From NIB
Use Full Screen (Deprec...
Extend Edges (V| Under Top Bars
7| Under Bottom Bars
Under Opaque Bars

Transition Style | Cover Vertical

o o

Presentation = Full Screen
Defines Context
Provides Context

Content Size || Use Preferred Explicit Size

Width Height

Key Commands

View Controller - A controller that
manages a view.

Storyboard Reference - Provides a
placeholder for a view controller in an
external storyboard.

Navigation Controller - A
< controller that manages navigation
@ Fiter ] View as: iPhone 7 (wC nR) = F B o taf through & hierarchy of views.

+® OR </ FirstMapsApp 88 O Filte

oo G

Empty storyboard

In the lower right hand corner of your XCode window, choose the third icon (the Object library),
which is selected in the above screenshot. Either type Map into the search box underneath the list,

or scroll down until you find the Map Kit View. Once you have found the Map Kit View, drag it onto
your view controller.
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A\ FirstMapsApp ) g iPhone 7 Running FirstMapsApp on iPhone 7 (] (|
8B FirstMapsApp FirstMapsApp Main.storyboard) [l Main.st...(Base) View C...r Scene ) (1)) View Controller View Map View
v [& FirstMapsApp v ] View Controller Scene Map View
v I FirstMapsApp v () View Controller J; ® B Type | Standard <
3 AppDelegate.swift = Top Layout Guide - Allows (V| Zooming V) Scrolling
3 ViewController.swift _| Bottom Layout Guide | Rotating V' 3D View
Main.storyboard M v | | view Shows V| Buildings v Compass
& Assets.xcassets [ |Map view Scale Traffic
P ot
LaunchScreen.storyboard {40 First Responder /| Points of Interest
. [E Exit User Location
Info.plist
Storyboard Entry Point
» [ Products View
Content Mode | Scale To Fill <
Semantic Unspecified <
Tag 0
Interaction (| User Interaction Enabled
| Multiple Touch
Alpha 1<
Background ——1 | ¢
Tint EEEE Default <
Drawing (V| Opaque
Hidden
V| Clears Graphics Context
V| Clip To Bounds
/| Autoresize Subviews
Stretching 0° 03
X Y
e ne
Map Kit View - Displays maps
and provides an embeddable
interface to navigate map content.
@ Filter ] View as: iPhone 7 (wC rR) = + ER = tof tad
+ ® OKX </ FirstMapsApp 89 @ map o

Map View on storyboard

The map view won’t automatically expand to fill the whole screen, so you will need to do that
yourself by dragging the edges of the map view to fill the extent of the view.
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v [ FirstMapsApp
v [ FirstMapsApp
3 AppDelegate.swift
3 ViewController.swift
Main.storyboard
9 Assets.xcassets
LaunchScreen.storyboard
Info.plist
» [ Products

@ iPhone 7

Running FirstMapsApp on iPhone

B

v [E] View Controller Scene
v () View Controller
~ Top Layout Guide
_| Bottom Layout Guide
v | | view
[ |Map view
{3 First Responder
[E Exit

Storyboard Entry Point

@ Filter

Main.storyboard Main.st...(Base)

[

[0 View as: iPhone 7 («C rR)

</ FirstMapsApp

Map View fills view

10

Il
0
J

Map View
Type Standard <
Allows (V| Zooming V) Scrolling
| Rotating V' 3D View
Shows V| Buildings v Compass
Scale Traffic
7/ Points of Interest
User Location

View
Content Mode = Scale To Fill

Semantic Unspecified

oo o

Tag 0

Interaction (v User Interaction Enabled
| Multiple Touch

Alpha 1

Background ———"1

o oo

Tint NS Default

Drawing (| Opaque
Hidden
V| Clears Graphics Context
V| Clip To Bounds
/| Autoresize Subviews

Stretching 0l 03
X

Map Kit View - Displays maps
and provides an embeddable
interface to navigate map content.

88 @map

Even though we dragged the edges of the map view out to the edges of the view controller’s view,
that doesn’t mean that the map view will use the entire screen on all sizes of the iPhone and iPad.
To make the map view fill the view controller’s view (also known as its parent view), we will need

to add constraints to the map view.

On the right hand side of the toolbar underneath your view controller, you will see five icons. The
fourth icon (Add New Constraints) opens up the Add New Constraints dialog box, which we can
use for our layouts.
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B 2 QA & = 8 %< 1 FirstMapsApp ) | FirstMapsApp )+ Main.storyboard) [ Main.st...(Base) ) [=] View C..r Scene ) () View Controller ) || View ) |~ Map View O ® o @ 6 ¢
v (& FirstMapsApp v [E] View Controller Scene Map View I
v FirstMapsApp v ) View Controller J: ® B l Type Standard
| AppDelegate.swift [ Top Layout Guide - Allows € Zooming Scrolling
2 ViewController.swift _ | Bottom Layout Guide Rotating 3D View
v | | view shows @ Buildings Compass
[ Assets.xcassets | Map View Scale Traffic
LaunchScreen.storyboard (i) First Responder Points of Interest
- Exit User Location
Info.plist
> Storyboard Entry Point
» | Products View
Content Mode Scale To Fill
Semantic Unspecified
Tag [
Interaction @ User Interaction Enabled
Multiple Touch
Alpha 1)
S - ——————H
Add New Constraints i B
B | Default
0 - F
P Opaque
o il i[o . | Hidden
Clears Graphics Context
o Clip To Bounds
) Autoresize Subviews
Spacing to nearest neighbor E
Constrain to margins = 0J . LIS
& width 375 ~ O a0~ 1
71 (@) Height 667 Y0 e
8 A
@ kwdes an embeddable
. e to navigate map content
[@ Aspect Ratio I
B Leading Edges
& Update Frames | None g
> —~
© Filter ] Viewas: iPhone 7 (+C #R) — 93% + EA 12 o taf

FirstMapsApp

Adding constraints to Map View

Add New Constraints

Uncheck the “Constrain to margins” check box, as we are going to fill the entire view with the map,
not leaving any margins. Go ahead and select the faint dashed red line for all four constraints (top,
bottom, left and right). After selecting them, make sure that all of the values are 0, and press the
“Add 4 Constraints” button.
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v | FirstMapsApp
| AppDelegate.swift
= ViewController.swift

[ Assets.xcassets

Info.plist
> Products

LaunchScreen.storyboard

FirstMapsApp ) @ iPhone 7

o & B <

v [E] view Controller Scene

1 FirstMapsApp )

v () View Controller
[ I Top Layout Guide
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v [ | view
| Map View
) First Responder
Exit

~ Storyboard Entry Point

@® Filter
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Running FirstMapsApp on iPhone 7

FirstMapsApp ) - Main.storyboard) [ Main.st...

(Base) ) [5] View C...r Scene )

View Control

= © & O & 1 e
DeE T E e [

Map View

ller )| | View )| | Map View

[

®

l Type Standard

[0 View as: iPhone 7 (wC nR)

FirstMapsApp

— 93%

+

Allows @ Zooming Scrolling
Rotating 3D View
Shows @ Buildings Compass
Scale Traffic
Points of Interest
User Location

View
Content Mode Scale To Fill

Semantic Unspecified

Tag

o

Interaction @ User Interaction Enabled
Multiple Touch

Alpha

E——]
Add New Constraints i
B | Default
=
0 ~ |
T P Opaque
Hidd
0 ~H[JHo - jfidden
0 Clears Graphics Context
o Clip To Bounds
) Autoresize Subviews
Spacing to nearest neighbor E
| 0
‘ X Y
375 A ln 1n
667 - SN C)

Constrain to margins LIS

Width
71 (@) Height
8 A
@ kwdes an embeddable
. e to navigate map content
[@ Aspect Ratio I

B Leading Edges

Update Frames | None g

( Add 4 Constraints

~

E3 = tof tal
88 (@ map o

Map View with constraints

MR " ePe > [A- mERmRmmREc | §

Your map view will now properly fill up the entire screen on an iPhone or iPad. If you would like to
double check this, select the Map View on the Storyboard. Next, choose the fifth icon on the right
hand side, the Size Inspector, and you will see that you have constraints for all four sides of your

Map View.
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v [ FirstMapsApp
v [ FirstMapsApp
3 AppDelegate.swift
3 ViewController.swift
Main.storyboard
9 Assets.xcassets
LaunchScreen.storyboard
Info.plist
» [ Products

@ iPhone 7
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v [E] View Controller Scene
v () View Controller
~ Top Layout Guide
_| Bottom Layout Guide
v | | view
| |Map View
» (@) constraints
{3 First Responder
[E Exit

Storyboard Entry Point

@ Fitter

Main.storyboard Main.st...(Base) View C..r Scene

View Controller

l ® B

</ FirstMapsApp

Size Inspector

[0 View as: iPhone 7 («C rR) — +

View Map View

Ed & o] taf

View

Show Frame Rectangle
0/C 0
X Y

375 667 C

Width Height

Arrange | Position View

Layout Margins | Default
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o O

Preserve Superview Mar...

Follow Readable Width

Constraints

This Size Class

Trailing Space to: Edit
Leading Space to: Edit
Top Space to: Edit

@ Bottom Space to: Bottom La... Edit

Showina 4 of 4

Map Kit View - Displays maps
and provides an embeddable
interface to navigate map content.

88 @map

You can go ahead and try to run your iOS app, but it will immediately crash, with a cryptic error:

Terminating app due to uncaught exception 'NSInvalidUnarchiveOperationException'\

, reason:

'Could not instantiate class named MKMapView'

Your iOS app needs to include Apple’s MapKit framework for the map view or any related
functionality to work. In recent versions of XCode, this is now easily set up on the Capabilities
tab of your project. Select your project in the file outline on the left hand size of XCode, and it will
show the General tab with information about your project. The second tab is Capabilities, which
you can select to get a list of different enhancements and features you can implement within your
iOS app, such as background modes or push notifications. By default all of these capabilities are off.
We will need to turn the Maps capability on.
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A FirstMapsApp

v [ FirstMapsApp
v [ FirstMapsApp
3 AppDelegate.swift
3, ViewController.swift
Main.storyboard
9 Assets.xcassets
LaunchScreen.storyboard
Info.plist
» [ Products

M

OKX

%8 iPhone 7

=2} & FirstMapsApp

[} General
PROJECT

£ FirstMapsApp
TARGETS
/A FirstMapsApp

Auto &

Running FirstMapsApp on iPhone 7

Capabilities Resource Tags

» (7 icloud
> O Push Noti
> @ Game Center

Apple Pay

4 % In-App Purchase

> Maps

> Q§ Keychain Sharing

> @ Background Modes

S % Inter-App Audio

< FirstMapsApp

@ Filter

Info

@ Thread 1

Build Settings Build Phases

I 12 main

Build Rules

EEEEEEEEEEEE

2016-12-17 06:02:20.454 FirstMapsApp[65458:2438985] Hokk

instantiate class named MKMapView'
##x First throw call stack:
(

® Filter

All Output &

Capabilities Screen

Terminating app due to uncaught exception

reason:

"Could not

w

14

= OQa 0

Identity and Type
Name | FirstMapsApp
Location Absolute <
FirstMapsApp.xcodeproj

Full Path /Users/jlinwood/Projects/
Books/

MappingAppsWithSwift3/
FirstMapsApp/
FirstMapsApp.xcodeproj ©

Project Document

Project Format = Xcode 3.2-compatible <

Organization | Jeff Linwood

Class Prefix

Text Settings Show

Map Kit View - Displays maps
and provides an embeddable
interface to navigate map content.

88 @ map (]

Just turn the Maps switch to on, and Xcode will link the MapKit.framework with your app.
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Now try running your iOS app, and you will see that you have a nice, large map on your app!
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Adding a Pin to your Map

Now that we have our map, it’s time to add a pin that shows our home city!

Before we add the pin to the map, we will need to create an outlet for the map, named mapView,
using XCode’s Assistant. Open the Assistant View (the interlocking circles on the right hand side
of XCode), and you’ll see the ViewController class open up next to your view controller in the
storyboard.

A; FirstMapsApp ) [ iPhone 7 Running FirstMapsApp on iPhone 7 O = O
88 First...App View Map View | B3 Automatic ViewController.swift ) No Selection
v By FirstMapsApp M | v [ View Controller Scene ; % ViewControll ift RIsH
. lewContro er.swl
v [ FirstMapsApp i + Show Frame Rectangle <
) v () View Controller 3 // FirstMapsApp w 9
2 AppDelegate.swift "~ Top Layout Guide i 02 0
3 ViewController.swift Bottom Layout Guide 5 // Created by Jeffrey Linwood on 12/17/16. X Y
wianstoyboard o v [ view 6 // Copyright © 2016 Jeff Linwood. All 375 C 667 C
B Assets.xcassets || Map View rights reserved. Width Height
. 7 //
LaunchScreen.storyboard ° : R°°"5":'"‘5 8 Arrange | Position View v
" @ First Responder . :
Info.plist st Resp 9 import UIKit ; ~
& Exit A Layout Margins = Default 3
» [ Products . 10
» B Frameworks Storyboard Entry Point o 11 class ViewController: UIViewController { Preserve Superview Mar...
12 Follow Readable Width
13 override func viewDidLoad() { e
14 super.viewDidLoad()
15 // Do any additional setup after
loading the view, typically
from a nib.
16 }
17
18 overilde func didReceiveMemoryWarning() This Size Class
If super.didReceiveMemoryWarning() Tty Spmotes Edit
20 // Dispose of any resources that
can be recreated.
0 a 27 3} Leading Space to: Edit
2
= Top Space to: Edit
% }
2
2% @ Bottom Space to: Bottom La... Edit
Showina 4 of 4
Map Kit View - Displays maps
and provides an embeddable
interface to navigate map content.
@ Filter ] View as: iPhone 7 («q
< FirstMapsApp
+® OHE | Aoz @ Filter All Output & O Filt ] B8 @ map L

XCode Assistant

Select the map view on the storyboard or on the outline view, hold down the Control key, and then
drag an outlet into the ViewController class. Name it mapView.
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Connection | Outlet <
Object View Controller
Name &mapView
Type |MKMapView v
Storage | Weak C
Cancel Connect

MapView Outlet

You'll notice that the ViewController class will no longer compile - that is because our map is
an MKMapView, part of the MapKit framework that we earlier linked with our project on the
Capabilities tab. We need to import this framework into our ViewController class so that we can
use classes from the MapKit framework.

Add this line right below the import UIKit statement
import MapKit
Your ViewController.swift file should look similar to this:

/7

// ViewController.swift

// FirstMapsApp

/7

// Created by Jeffrey Linwood on 12/17/16.

// Copyright © 2016 Jeff Linwood. All rights reserved.
/7

import UIKit
import MapKit

class ViewController: UIViewController {
@IBOutlet weak var mapView: MKMapView!
override func viewDidlLoad() {

super.viewDidLoad()
// Do any additional setup after loading the view, typically from a nib.
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override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.

On iOS, we represent locations on the map as annotations. Annotations implement the MKAnnota-
tion protocol, which consists of a latitude and longitude coordinate pair, and an optional title and
subtitle. MapKit comes with a basic implementation of MKAnnotation, the MKPointAnnotation
class, but for most apps, you will want to create your own implementation of MKAnnotation. In
this chapter we will use MKPointAnnotation, but the later chapters of this book will use our own
implementation, so you can see how it works both ways.

Once you have an annotation (or many annotations), you can just add it to the map using the
addAnnotation() or addAnnotations() methods on the MKMapView class.

Annotations are not the actual pin that the map displays - those are annotation views, which are
subclasses of the MKAnnotationView class. By default, you will get an MKPinAnnotationView,
which is the standard red pin that you see in many mapping apps. You can customize the pin color
a little, but for most apps, you will want to put in your custom images. We'll use our own custom
images in the next chapters of this book.

To create an annotation as an MKPointAnnotation, we do need to be able to create a coordinate,
which we can do with CLLocationCoordinate2DMake(). For our purposes in this chapter, we are
going to add all of the code to the viewDidLoad() function in the ViewController class.

Pass in the latitude and the longitude (as double values) to create the coordinate. The MKPointAn-
notation will need this coordinate set, such as in the following code:

let austin = MKPointAnnotation()
austin.coordinate = CLLocationCoordinate2DMake(30.25, -97.75)

The longitude for Austin is going to be negative, because Austin, Texas is in the Western Hemisphere.
The latitude is positive because the city is in the Northern Hemisphere.

To give the annotation a title, we can simply set the title property
austin.title = "Austin"

And then after setting the title and coordinate properties, we can call one method on the map view
to add the annotation:
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mapView.addAnnotation(austin)

Run this class (the complete version is below), and you will see the iPhone app displaying the Austin
pin. Go ahead and change the pin to your city, or to any other location you want. Add more pins
for different locations!

/7
/7
//
//
//
/7
/7

ViewController.swift
FirstMapsApp

Created by Jeffrey Linwood on 12/17/16.
Copyright © 2016 Jeff Linwood. All rights reserved.

import UIKit

import MapKit

class ViewController: UIViewController {

@IBOutlet weak var mapView: MKMapView!

override func viewDidLoad() {
super.viewDidLoad()
// Do any additional setup after loading the view, typically from a nib.
let austin = MKPointAnnotation()
austin.coordinate = CLLocationCoordinate2DMake(30.25, -97.75)
austin.title = "Austin"
mapView.addAnnotation(austin)

override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.

The iPhone app showing the Austin pin:
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