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An Introduction to
Modern Software Development Tools

Creating A Simple GUI-Based Tool
Apple’s XCode Version 6.4

Charles J. Ammon / Penn State
August, 2011, 2015

In this exercise | will show you how to create a very simple GUI (Graphical-User-
Interface) tool to perform a simple calculation. You will write about five-to-ten
lines of code to accomplish this, but see how if you write some more, you could
make a functional, specialized utility to perform simple, routine calculations. We’ll
perform a very simple calculation converting a moment magnitude to a seismic
moment. The equation that we’ll use is

M, = 10[;(MW+10.7)—7.0]

where Mo is the seismic moment in N-m, and Mw is the moment magnitude. In
the C programming language, this equation looks like

moment = pow(10.0, 1.5*(Mw + 10.7)-7.0);

This is an easy calculation, we don’t want to get bogged down in complicated
computations, our focus is on the tool (which is the opposite of what you should
do when doing your science).

GUI or No GUI

The first question you should ask your self before developing a tool with a GUI is
whether it is worth the time. Most of the time when you are just writing a script of
tool to process some data, you might be creating a one-off tool that you will use a
few times. Don’t waste time with a GUI in that case. Even if you think you may
run something many times, a GUI may not be the right choice. But if a GUI can
make a process more efficient, enable you to view or process more data faster
and more reliably, then it’s worth some investment of time.

Our goals in this exercise is to show you how to implement a GUI simply so you
know how these things are built. We won’t have many features and it will be
relatively painless. But keep in mind that the more elements in your GUI, the
more tedious it can become, and the more you should think before you
implement the GUI. Always remember that science is your business, not
programming.
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Mac (and iOS Development)

Serious Apple development is done using Xcode and the Objective-C or Swift (or
both) languages. Objective C is an object-oriented flavor of C, as is C++, for
example. Swift is a new object-oriented language that looks similar to C at time.
Right now you will not find objective-c or Swift on other platforms so if you write in
it, you are wedding your code to an Apple product. If you perform your
calculations in mostly C-like constructs, the only thing really tied to Apple is the
GUI code. | cannot teach you swift or objective-c in an hour session of an
information-dense short course, but the basic idea is that you create objects and
send them messages.

For the GUI, Apple provides dozens of objects that manage buttons, text fields,
sliders, graphic views, web views, most everything you see in a standard Apple
application. Apple has invested a tremendous amount of effort to do so, and one
of the problems for a beginner is finding what you want in all those options. The
documentation of all these objects and their capabilities is also vast, so you have
to use the online, searchable, documents and rely on command-line completion
help to find the exact object and the exact message that you want to send to that
object.

We’re going to use just a few of these objects. If you plan to do more advanced
development along these lines, learn these classes well (or their Swift
counterparts): NSString, NSArray, NSMutableArray, NSDictionary,
NSMutableDictionary, NSData and NSMutableData. The NS stands for NextStep,
which is where Apple bought these foundation classes. These are just a few of
the classes, but they are extremely powerful for manipulating data and
parameters.

Application Delegates

One of the most important objects in our application will be what’s called an
application delegate. When an application launches, it creates an Application
object that runs the application. Fortunately, the Application object has a helper
called a delegate that is easy to customize. In the Cocoa template application,
this delegate is called the AppDelegate. That’s the part of the source code that
we’ll modify to create a simple calculator.
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IBOutlets and IBActions

Interface Builder is Apple’s graphical tool for building user interfaces and it is par
is part of Xcode. We will lay out our user interface in Interface Builder (IB) and
then connect the interface to our program using IBOutlets and IBActions.

An |BOutlet is a variable in your program’s source code that is ready to be
connected to an object in your user interface. An IBAction is a function in your
source code that takes one argument, the address of the sender (AnyObject),
and executes a particular action in your code.

Creating a Simple GUI Calculator

Here’s the way we’ll develop a simple moment calculator:
1. Create a Project in Xcode.
. Create a SeisCalcWindowController object to “control” our tool.
. Delete the default window used in the application template.
. Set up our SeisCalcWindowController to provide the application window.
. Lay out the user interface in XCode.

. Create on IBAction Swift function that computes moment from Mw.

. Connect the user-interface elements to the Swift IBOutlets and IBAction.

2
3
4
5
6. Create two Swift IBOutlets, one for Mw and one for the seismic moment.
7
8
9. Compile, link, and run the application.

y

0.Save a snapshot of the code (as in git).

Creating a New Project in Xcode

Launch Xcode and select Create a new Xcode project in the options on the left of
the Welcome to Xcode Window.

A Simple GUI with Xcode - EarthScope Short Course - Version 2.0 3
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%

No Recent Projects

\Welcome to Xcode

. Get started with a playground
“*|  Explore new ideas quickly and easily.

reate a new Xcode project
tart building a new iPhone, iPad or Mac application.

Check out an existing project
Start working on something from an SCM repository.

9 2 R Open another project...

93 Then select Application under the OS X subtitle in the left column of the window.
94  Then choose Cocoa Application and click the choose button at the bottom of the
95  window.

) Loading = [} [}

B8 aao| Choose a template for your new preféCT~_ | BE
ios -
J— L
Framework & Librar
Other Command Line

Tool

0S X

) Selection
Cocoa Application
This template creates a Cocoa application for the OS X platform.
c [ Next ]
IS
D06 a
No Matches

97 To follow along with the notes, you should name your project SeisCalc and save
98 itin a new folder on your Deskiop.
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Loading

B & Q A 9| Choose options for your new project:

Product Name:
Organization Name:
Organization Identifier:

Bundle Identifier:

SeisCalc
Charles J. Ammon

Ammon Geophysics

Ammon-Geophysics.SeisCalc

99

Document Extension:

Cancel

Language:

Swift

Use Storyboards
Greate Document-Based Application

Use Core Data

L3

) Selection

D06 B

No Matches

100
101

When you are finished creating the new project, you should see something like

o000 ) 7\ Se..alc) Bl My Mac  SeisCalc: Ready | Today at 8:45 PM
BERE QA= @ |8 [ SeisCalc
vB :m*osx 1010 ] General Capabilities Info Build Settings Build Phases Build Rules
v [ SeisCalc PROJECT v Identity
| AppDelegate.swift 1 seisCalc
[ Images xcassets TARGETS Application Category = None B
[} MainMenu.xib
» B Supporting Files /- SeisCalc Bundle Identifier | Ammon-Geophysics.SeisCalc
» [ SeisCalcTests (M seisCalcTests Version 1.0
» [ Products.
Build 1
Signing (") Mac App Store
Developer ID
LN © None
Team  None
¥ Deployment Info
Deployment Target B
Main Interface | MainMenu B
¥ App Icons
Source | Applcon Be
¥ Embedded Binaries
ided bin
¥ Linked Frameworks and Libraries
ks & librari
1 0 2 +I0H|® + - (®

@ &
5]

Identity and Type

O =90
®

Name | SeisCalc

Location  Ab

SeisCalc xcodepro]
Full Path Nolumes/nd1/Users/

cammon/Desktop/
SeisCalc/
SeisCalc.xcodeproj  ©

Project Document

Project Format | Xcode 3.2-compatible

Organization Charles J. Ammon

Class Prefix

Text Settings

Indent Using |_Spaces

4 4
Indent

ehl o}

Widths
Tab

Wrap lines

Source Control
Repository SeisCalc
Tyoe Git
Current Branch master
Version -
Status No changes
Location /Volumes/hd1/Users/

0D e8

No Matches

oo
8
D

103
104

If you don’t see all the files on the left, click the reveal triangles next to the folder
icons in the left column.
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Before continuing, it will be easier if we set one default on XCode — where it
stores the compiled files. Open the Preferences window and select the
“Locations” tab. Set the Derived-Data popup menu to “relative” as shown below.
Then close the preferences and continue.

® ® _—

I
3
General Accounts Behaviors! Navigation Fonts & Colors Text Editing Key Bindings Source Control| Downioads [BESUGRE

Locations Source Trees
Derived Data: Relative a DerivedData
Project or Workspace Folder /[ C Advanced...
Snapshots: Default a

Archives: | Default [

Command Line Tools:  Xcode 6.4 (BE35b) u

We need only to work with four files, the
* AppDelegate.swift
* MainMenu.xib
* SeisCalcWindowController.swift
* SeisCalcWindowController.xib
We have to create the second and third of files to get started.

Select New File from the File menu and select the option that creates a file that is
a subclass of NSWindowController. Make sure check the box to also create an
“xib” file. The “zip” or “nib” files store elements from our graphical user interface.
The next figure shows what to set up before you create the new file. We’ll call our
class SeisCalcWindowController. Guess what it does? It controls manages our
SeisCal window...

A Simple GUI with Xcode - EarthScope Short Course - Version 2.0 6



® ic) Bl My Mac  SeisCalc: Ready | Today at 8:45 PM = || )|
B8R Qaao D Choose options for your new file: | b o
+ [ Seiscale and Type
= 2 targets, OS X SDK 10.10
'. ] Name SeisCalc
) AppDelegate.swift ocation | Relative to Group B
|5 Images.xcassets SeisCalc C
E’ MainMenu.xib ull Path /Volumes/hd1/Users/
» [ Supporting Files cammon/Desktop/SeisCalc/
» [ SeisCalcTests Class:  SeisCalcWindowController SeisCalc °
> Products E
= Subclass of: | NSWindowController B tings
tUsing  Spaces <

Also create XIB file for user interface

Widths 4.2
Tab

Language: Swift Indent
@ Wrap lines
Cancel proviovs | [FNCEID
v App Icons
Source | Applcon sjo

¥ Embedded Binaries
0D O 6eO
No Matches

¥ Linked Frameworks and Libraries

ne
works & libraries here
12 6 + + - @® 8@

127

128 The SeisCalcWindowController files will appear in the file list on the left of XCode.
129  Single click on SeisCalcWindowController.swift and you will see:

130

o000 ) #\ Se..alc) Bl My Mac  SeisCalc: Ready | Today at 8:49 PM < O E O
B2 QA & = B8 8/« [&) seisCalc ) [11] SeisCalc | | SeisCalcWindowController.swift ) [No Selection 0O ®
SeisCalc 7 Identity and Type
¥ B 3 targets, 05 x sok 10.10 ™ /7 SeisCalcWindowController. swift
. 7/ SeisCalc Name | SeisCalcWindowController.
7 swift
/7 Created by Charles Ammon on 8/1/15. :
B SelsCaicWindowControllerxib A 7/ Copyright (c) 2015 Charles J. Ammon. AlL rights reserved. Type | Default - Swit Source [
/
= B Location | Relative to Group B
[ Images xcassets import Cocoa SeisCalcWindowContro
B) MainMenu.xib class SeisCalcWindowController: NSWindowController { ey
» [ Supporting Files Full Path Nolumes/hd1/Users/
» [ SeisCalcTests override func windowdidLoad() { cammon/Desktop/
o super.windowDidLoad () SeisCalc/SeisCalc/
g " SeisCalcWindowControll
/7 Inplement this method to handle any initialization after your window erswift °

controller's window has been loaded from its nib file.
Target Membership

} 7 SeisCale

[ seisCalcTests

Text Settings
Text Encoding |_Unicode (UTF-8) B
b Line Endings | Default - OS X / Unix (LF)
Indent Using = Spaces

Widths 42 4
Tab indent

Wrap lines

el oMl o

Source Control

Repository SeisCalc

D e8

No Matches

oo
8

131 tTIoHEe
132
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Then single-click on the SeisCalcWindowController.xib file. This is the file that
holds the initial graphical user interface elements. Initially, it's empty. We have to
add our interface elements to this file.

o000 ) 7\ Se...alc ) Bl My Mac  SeisCalc: Ready | Today at 8:49 PM =E Q|00 E O
BRE QA & =0 8 |8/< [ seisCalc DeE I8
5 SeisCale Identity and Type
¥ 8 3 targets, 0s x DK 10.10 -
X
» [ SeisCalcTests
» [ Products
e0ce Windo
Default (6.2) B
uilds for | Project Deployment T... |
Use Auto Layout
gy Runtime Behavior
Instantiat Prefer cod
A
oo Localizati
= Localize.
du= ‘
| Target Membership
7 SeisCalc
[ seisCalcTests
+I0OH|® ] 1= tof bl B8 @

To add interface elements we use the list of objects in the lower right of XCode.
You can filter the interface elements by typing into the text field at lowermost right
of XCode — see below. We’'ll search for text-related elements.

Once you have limited the elements to those related to text items, drag a “Text
Field” element onto the window and drop it. You can reposition and resize the
element once it’s on the window.

The text field is an input interface element — you can type into it (or copy text from
it). Apple developed the Text Field class and it contains all the familiar text editing
features. We get them with little effort on our part.

We’ll also want to label our text field, so drag and drop a “Text Label” onto the
window and position them as well. Double-click the label and change it to Mw.

Note that as you move items around the window, guides will appear to indicate
positions that satisfy Apple’s user interface guidelines. You should choose
positions consistent with the guides whenever you can.

A Simple GUI with Xcode - EarthScope Short Course - Version 2.0 8
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159

BR QAo

SeisCalc
¥ B 3 targets, 08 X s0K 10.10
v [ seisCalc
|3 SeisCalcWindowController.swift A

' AppDelegate.swift
|55 Images.xcassets.
) MainMenu.xib
» [ Supporting Files
» [ SeisCalcTests
» 29 Products

+I10E[©

ic ) B My Mac

B«

Poca

SeisCalc: Ready | Today at 8:49 PM

[& SeisCalc ) [ SeisCalc ) [ SeisCalcWindowControllerxib )

Window

Window

@ < O-aO

oD o T 0 @ 8
Identity and Type

Name | SeisCalcWindowController.
xib

Type | Default - Interface Bui... [

Location | Relative to Group B
SeisCalcWindowContro
ller.xib _

Full Path /Volumes/hd1/Users/

imon/Desktc
SeisCalc/SeisCalc/
SeisCalcWindowControll
erxi

0DeaB

Rounded Textured Button -
Intercepts mouse-down events
and sends an action message to...

Textured Button - Intercepts
mouse-down events and sends an
action message to a target obje.

Label - Displays text that the user

Label can select

Click and drag an
element from here
onto the window.

= ol taf

- TextField - Displays text that the
user can select or edit and that
sends s action message to its

Secure Text Field - Hides text
seees from display or other access via
the user interface.

Text Field with Number
1234 Formatter - Displays numbers
that the user can select or edit a...

Date Picker - Provides for
2/12 7 visually displaying and editing an
NSDate instance.

Multi-

Wrapping Label - Displays text

e0e » W Ase.alc) B MyMac

BR Qa0

o B
SeisCalc
¥ B 2 targets, 05 x s0K 10.10 O
v [ SeisCalc
3 SeisCalcWindowController.swift A

AppDelegate.swift
[E Images xcassets
[ MainMenu.xib
» [17] Supporting Files
» [ SeisCalcTests
» 19 Products

+loE®

B8 l<

SeisCalc: Ready | Today at 8:49 PM

[ seisCalc » [ 7] SeisCalc » [ SeisCalcWindowController.xib » No Selection

Window

@ < Oda0O
DeE T E 6 8

Identity and Type

Name | SeisCalcWindowController.
xib

Type | Defaut - Interface Bui... [

Location | Relative to Group B
SeisCalcWindowContro
lerxib =

Full Path /Volumes/hd1/Users/
cammon/Desktop/
SeisCalc/SeisCalc/
SeisCalcWindowControll
erxib

0DeB

Rounded Textured Button -
Intercepts mouse-down events
and sends an action message to...

Textured Button - Intercepts
mouse-down events and sends an
action message to a target obje...

Label - Displays text that the user
Label o select

12 tof taf

Text Field - Displays text that the
user can select or edit and that
sends its action message o its ...

Secure Text Field - Hides text
from display or other access via
the user interface.

Text Field with Number
1234 Formatter - Displays numbers
that the user can select or edit a..

Date Pick
2/12| 3 visually displaying and editing an
NSDate instance.

m‘“g'"' Wrapping Label - Displays text

88 @ Text o
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160 Next add another Text Field and another label, this time for the seismic moment.
161  Then change you interface element search string (in the lower right) from “text” to
162  “putton”. Drag a “Push Button” onto the window, double-click it to rename it to
163  “compute”.

164

e0o0 ) 7\ Se...alc ) BBl My Mac  SeisCalc: Ready | Today at 8:49 PM =E Q|00 E O

B2 QAo = 8 |8/< [B seisCalc SeisCalc » [} SeisCalcWindowControllerxxib ) s Window ) 18] View 0D ® o B © @8
SeisCalc Identity and Type
¥ B 5 targets, 05 X SDK 10.10 -
v B SeisCalc Name | SeisCalcWindowController.
xib
. SeisCalcWindowControllerswift A —
B Seisc SRR Type | Defautt - Interface Bui... [
+) AppDelegate.swift Location | Relative to Group [
Images.xcassets. SeisCalcWindowContro
| MainMenu.xib llerxib -
» [11] Supporting Files Full Path Nolumes/hd1/Users/
» [ SeisCalcTests cammon/Desktop/

SeisCalc/SeisCalc/
> [ Products SeisCalcWindowControll

] erxib

ace Window
00 8

Mw Label Push Button - Intercepts mouse-
down events and sends an action
message to a target object when.

@EU Gradient Button - Intercepts
mouse-down events and sends an
action message to a target obje...
/AN Butgon
+ Rounded Rect Button -

Intercepts mouse-down events
and sends an action message to...

Rounded Textured Button -
Intercepts mouse-down events
and sends an action message to...

i}

Textured Button - Intercepts
mouse-Cown events and sends an
action message to a target obje...

Recessed Button - Intercepts
mouse-down events and sends an
action message to a target obje.

Disclosure Triangle - Intercepts
> mouse-down events and sends an
action message to 2 target obje...

Square Button - Intercepts
nnnnnn own avants and sands an

165 +108(6 O B il bl R o]
166

167  Align the interface elements and resize the window to eliminate the blank spaces
168 along the sides and the bottom.
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o000 » A S
B Qa0

o &
SeisCalc
M 2 targets, OS X SDK 10.10 L
v [ SeisCalc
.| SeisCalcWindowControllerswift A

‘SeisCalcWindowControllerxib A
. AppDelegate.swift
|5 Images.xcassets
[ MainMenu.xib
» [ Supporting Files
» [ seisCalcTests
» [19 Products.

ic ) B My Mac

B«

PM

Calc: Ready | T

[ SeisCalc » [ ] SeisCalc » [ SeisCalcWindowController.xib

Window

Window

Seismic Moment (N-m)

Compute

= ol taf

@ < O-aO

0 e T 0 @ 8
Identity and Type

Name | SeisCalcWindowController.
xib

Type Default - Interface Bui... [

Location | Relative to Group
SeisCalcWindowContro
ller.xib _

Full Path /Volumes/hd1/Users/
cammon/Desktoj
SeisCalc/SeisCalc/
SeisCalcWindowControll
erxi

0ODeaB

Push Button - Intercepts mouse-
down events and sends an action
message to a target object when.

Gradient Button - Intercepts
mouse-down events and sends an
action message to a target obe...

Rounded Rect Button -
Intercepts mouse-down events
and sends an action message to.

Rounded Textured Button -
Intercepts mouse-down events
and sends an action message t

Textured Button - Intercepts
mouse-Gown events and sends an
action message to a target obje...

Recessed Button - Intercepts
mouse-down events and sends an
action message to a target obje...

Disclosure Triangle - Intercepts
> mouse-down events and sends an
action message to 2 target obje...

Square Button - Intercepts
mausa-tiown avants and sends an

88 |® Button (<]

o0 »
BRQAO=Eop B

SeisCalc
¥ B 2 targets, 05 x s0K 10.10 -

v [ SeisCalc
) SeisCalcWindowController.swit A
| B SeisCalcWindowControllerxib A
<) AppDelegate.swift
[ Images.xcassets
[5) MainMenu.xib
» [17] Supporting Files
» [ SeisCalcTests
» [ Products.

+loE®

7 Se...alc ) B My Mac

B8l<

(B)-o

SeisCalc: Ready | Today at 8:49 PM

[ seisCalc » [ 7] SeisCalc » [ SeisCalcWindowControllerxib ) fi2 Window
(=]
oo Window
Mw Seismic Moment (N-m)
Compute

(=W =1

@ < Ogan0O

b ® @E ® 8§ g
Window -

Autosave

Appearance [ Title Bar
"~ Unified Title And Toolbar
| Full Size Content View
Shadow
| Textured

Controls @ Close

Minimize
Resize

b0 6eO

Push Button - Intercepts mouse-
down events and sends an action
message to a target object when...

Gradient Button - Intercepts
mouse-down events and sends an
action message to a target obje.

Rounded Rect Button -
Intercepts mouse-down events
and sends an action message to...

Rounded Textured Button -
Intercepts mouse-down events
and sends an action message to...

Textured Button - Intercepts
mouse-down events and sends an
action message to a target obje...

Recessed Button - Intercepts
mouse-down events and sends an
action message to a target obje...

Disclosure Triangle - Intercepts
> mouse-down events and sends ar
‘action message to a target obje...

Square Button - Intercepts
mausa-fiown avants and sends an

29 |@sutton o
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One last thing, change the window title to SeisCalc by selecting the window and
editing the Title field in the object properties form (see below):
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178
179
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181

182
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184
185
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187
188

189

190

By default, the XCode application template is connected to the window object in

the MainMenu.xib file. To break that

“connection”,

single-click on the

MainMenu.xib item in the file list, then select the window object in that xib file,
and delete it (press delete), see below.

o000 »

BERQAO=Eo @
SeisCal
vh Q.urgameSXSDK 10.10 L

v [ SeisCalc
4] SeisCalcWindowController.swift A

[ SeisCalcWindowControllerxib A

ift

7 Se...alc ) Il My Mac

Finished running SeisCalc : SeisCalc

@< [& seisCalc ) [17] SeisCalc MainMenu.xib MainMenu.xib (Base) » iz SeisCalc

@ SeisCalc File Edit Format View Window Help

= ® S0
DEeBEVIEO 8T

Window

' MainMenu.xib I

t@

Select this file. ]

» [ seisCalcTests
» [ Products.

o

+I0H(@®

SeisCalc

e a8 &2
w w | e

elect this icon (it's a
window object).

) SeisCalc

Then press delete.

The window should
disappear. Save the file.

(&)

- 12 tof taf | B8 |© Button °

Title | SeisCalc
Autosave

Appearance [ Title Bar
"] Unified Title And Toolbar
" Full Size Content View
Shadow
| Textured
Controls @ Close
Minimize
Resize
Toolbar Button
Behavior [ Restorable
Visible At Launch
"] Hide On Deactivate
Release When Closed
Always Display Tooltips
Recalculates View Loop
Spaces | Inferred Behavior
Exposé | Inferred Behavior
Cycling  Inferred Behavior
Full Screen  Unsupported
Animation | Inferred Behavior
Appearance | Default (Aqua)
Memory  Deferred
Buffered

One Shot

(ol ol ololofof o]

00O o

Push Button - Intercepts mouse-
down events and sends an action
message to a target object when...

Gradient Button - Intercepts
mouse-down events and sends an
action message to a target obje...

Rounded Rect Button -
Intorrants maiiea-Anwn susnte

Now that we’ve disconnected the default window, we have to connect the
AppDelegate to our window, which is in the SeisCalcWindow.xib file. We do that
in the AppDelegate.swift code.

Select the AppDelegate.swift file and edit to code to look like that below. In four
lines of swift, we create a seisCalcWindowController object & have it load our xib.

o0 »

» [17 Supporting Files
» [ SeisCalcTests
» [17 Products

+I0E[®

#As) B MyMac  Finished running SeisCalc : SeisCalc
B2 QAN & = o B8 8 < [ SeisCalc | SeisCalc ) . AppDelegate.swift » [ AppDelegate
SeisCalc 7
M- 2 targets, OS X SDK 10.10 - // AppDelegate.swift
v B Seisc, x SeisCalc
+ Seis\@ NindowControllerswift A // Created by Charles Ammon on 8/1/15.
SMyollerxib A // Copyright (c) 2015 Charles J. Ammon. All rights reserved.
& 1"
m
import Cocoa
2 MainMenu.xib M

@iSApplicationMain
class AppDelegate: NSObject, NSApplicationDelegate {

L2

//@IBOutlet weak var window: NSWindow!

((var seiscalcwindowController: SeisCalchindowController? )

func applicationDidFinishLaunching(aNotification: NSNotification) {

©

let seisCalcWindowController =
SeisCalcWindowController(windowNibName:
"SeisCalcWindowController”)

seisCalcWindowController. shownindow(self) I

self.seisCalcWindowController = seisCalcWindowController

}

func applicationWillTerminate(aNotification: NSNotification) {
// Insert code here to tear down your application

@ o g o |

= o &
Do
Quick Help

No Quick Help

D068

Push Button - Intercepts mouse-
down events and sends an action
message to a target object when...

Gradient Button - Intercepts
mouse-down events and sends an
action message to a target obje...

Rounded Rect Button -

Intarrante maisa-Anun suants

89 | @ Button ()
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You can build and run the code and you should see our window appear. However,
none of our interface elements are connected to the swift code. To produce the
working tool, we create variables to hold the values of the text fields and a
function to be executed when the button is pushed. Then we connect the code
with the interface using XCode’s interface builder tools.

We'll start by connecting the text fields. Select SeisCalcWindowController.swift
file and add the two lines of code highlighted below. These lines create variables
to point at the two text fields we created in our interface to store Mw and Seismic
Moment.

[ ] ® ) #AS) B MyMac  Finished running SeisCalc : SeisCalc = & Og O
B R QAo = B8 8« [E seisCalc B seisC ntroller.swift C. troll Do
SeisCalc Quick Help
¥ B 5 targets, 05 x 50K 10.10 = ft
| SeisCalc )
B SeisCalcWindowControllerswift A n 8/1/15. No Quick Help
) SaiaC: — 3. Ammon. AL rights d
+ AppDelegate.swift
[ Images.xcassets. import Cocoa
LoD - “lass SeisCalcWindowC er: NSWindowController {
» [17] Supporting Files e
» [ SeisCalcTests tField: NSTe:
tField: NSTe
» [ Products
} ®@ @
handle any fter your
ont ow has been loaded from its nib file.
) Push Button - Intercepts mouse-
down events and sends an action
) message to a target object when...
Gradient Button - Intercepts
mouse-down events and sends an
action message to a target obje.
Rounded Rect Button -
Intorrants moeasiown svants
+ OH ® 83 | @ Button )

Now we make the connections in the xib file interactively using XCode. Select
SeisCalcWindowController.xib and then ctrl-click on the File’s Owner icon. The
File’s Owner represents our SeisCalcWindowController (it owns this xib file). You
should see the two IBOutlets that we just implemented in the swift code. Each
outlet needs to be connected to the corresponding text field in the interface.

o000 ) #As) B MyMac  Finished running SeisCalc : SeisCalc E Qo080 0O

B2 QA& = B 8(< [E seisCale SeisCalc SeisCalcWindowControllerxib File's Owner n ® T E O
~ SeisCalc

0’ targets, OS X SDK 10.10 —
SeisCale

B seisCalcWindowController.swift A

B
" [ oI SeisCalc
AppDelegate swift
[ Images.xcassets
*| MainMenu.xib ile's Owner Mw Seismic Moment (N-m)

» [ Supporting Files
» [ SeisCalcTests
» [ Products

Compute

(2) D 0O
\/
Fush Buiion - iniercepis mouse-
. ) down events and sends an action
Control-click on the File's message to a target object when...
Owner icon to see the
Gradient Button - Intercepts
send

Outlets in our controller ... mouse-down events a

nd sends a
action message to a target obje...

Rounded Rect Button -
tarrants moisa-dnun puante

e
+IOH|® ] 1= tof taf | 83 @ Button )
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To make a connection, click and drag from the circle next to outlet in the listing of
the File’s Owner outlets (see below) to the corresponding text field. When the text

field is highlighted release the mouse to make the connection.

%S, B MyMac  Finished running SeisCalc : SeisCalc

B SeisCalc
5, SeisC:
¥ 19 5 targets, 0s X DK 10.10 -~
v [ SeisCalc
B seisCalcWindowController.swift A
[ SeisCalcWindowControllerxib A P
» AppDelegate.swift M
[&5] Images xcassets
MainMenu.xib

SeisCalc

Mw Seismic Moment (N-m)

L3

» [ Supporting Files
» [ SeisCalcTests
» [ Products

Compute

Click & drag from the
Outlet's connection
circle to the text field.

—_—

Push Button - Intercepts mouse-
down events and sends an action
message to a target object when...

Gradient Button - Intercepts
use-down events and sends an
to

Rounded Rect Button -
Intarrante maiiea.dnun auants

1= 1o taf| B8 ©Button

Repeat the procedure for the other TextField.

#AS) My Mac  Finished running SeisCalc : SeisCalc

] SeisCalc SeisCalc SeisCalcWindowController.xib File's Owner
& SeisCalc
¥ B 3 targets, 05 X SDK 10.10
v [ SeisCale
B seisCalcWindowController.swift A
B seisCalcWindowControllerxib A eoe

M

SeisCalc
. AppDelegate.swift M
&5 Images xcassets
MainMenu.xib '] Mw Seismic Moment (N-m)

» [7] Supporting Files

» [ SeisCalcTests ° LS
~ v Outets \Toxt Fioia

» [ Products
. moTextField * TextFi..
mwTextField
window  SeisCalc
¥ Referencing Outlets

Compute

delegate * SeisCalc
lot

Click and drag from the
mwTextField connection circle to
the text field in the window.

00 Oe® ©g®

Into
12 tof taf | B3 @ Button

Push Button - Intercepts mouse-
down events and sends an action
message to a target object when...

G ercepts
mo d sends an
ac a target obje...

Rounded Rect Button -
tarrants moiea-dnun suante

Now we can read and write strings from and to the text fields. The last thing we
need to set up is a function that computes the seismic moment from the Mw
value when the button is clicked by the user. We do that in the Swift source code.
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229 Go back to the SeisCalcWindowController.swift source code and add the function
230 as shown below.

231

00 » M As)BEMyMac Running SeisCalc : SeisCalc

B2 QA& = 8 B|L [ seisCalc SeisCalc ) 4 SeisCalcWindowController.swift » [] mw_to_moment( ) (©)
vB Segaalc /" Quick Help
= 205, 0S X SDK 10.10 M // SeisCalcWindowController.swift
// SeisCalc
¥ Gl 7 .
B SeisCalcWindowController.swift A // Created by Charles Ammon on 8/1/15. No Quick Help
—rreTTTESTeT IO TT——" // Copyright (c) 2015 Charles J. Ammon. All rights reserved.
) "
+ AppDelegate.swift M
[ Images..xcassets import Cocoa
MainMenu.xib M

class SeisCalcWindowController: NSWindowController {
» [ Supporting Files
» [ SeisCalcTests . @IB0utlet weak var mwTextField: NSTextField!
- . @I8B0utlet weak var moTextField: NSTextField!
» [ Products
override func windowDidLoad() {
super.windowDidLoad()

. D68
// Implement this method to handle any initialization after your
window controller's window has been loaded from its nib file.
A/ } Push Button - Intercepts mouse-
down events and sends an action
@IBAction func mw_to_moment(sender: AnyObject) { message to a target object when...

var mw = miTextField.doubleValue
var moment = pow(10.0, 1.5%(mw + 10.7)-7.0);

moTextField.stringValue = String(format: "%9.4c", moment) Y Gradient Button - Intercepts

mouse-down events and sends an
action message to a target obje...

}

Rounded Rect Button -
Intarrante maiiea.dnun auants

232 +10H® = » [ 0 | 47 | /A SeisCalc 88 | ® Button o

233

234  You just created an action that extracts the value of the text field called
235 mwTextField, and then uses that value (Mw) to compute the seismic moment.
236  Then the code sets the string in the momeniTexiField equal to the result of the
237  calculation.

238 Save the Swift file and return to the SeisCalcWindowController.xib file. Ctrl-click
239 and drag from the “Compute” button to the “File’s Owner”, icon which represents
240 the SeisCalcWindowController object. A list of IBActions should popup. Select the
241  function we just added to the Swift file (mw_to_moment).

242

o000 ) M As)BEMyMac  Running SeisCalc : SeisCalc = @ < g O
B R Qa6 = 8 (B[« [E seisCalc ) [7] SeisCalc » ) SeisC...llerxib ) iz SeisCalc ) 1% View » ¥ Compute | [ @ T B 0 8
v IE" SeisCalc M Action Invocation
=l 2 targets, 0S X SDK 10.10 > Argument
'US":C“'CE WindonG « (=] » Target
» SeisCalcWindowController.swift A —
. SeisCalcWindowControllerxib A L ° bl —
- » Enabled
» AppDelegate.swift M and lec
>
B images.xcassets Received Actions Seismic Moment (N-m) acen
MainMenu.xib ™ dismissController: o
. t it o Compute O » Font
» [ Supporting Files T °—’“°'"‘f" N
» [ SeisCalcTests Q GRS 9 » Font Bold

» Font Family Name

D068

» [ 7] Products

‘= Push Button - Intercepts mouse-
own events and sends an action
message to a target object when...

Gradient Button - Intercepts
mouse-down events and sends an
action message to a target obje...

E Sl Itaratns macinun suacts

243 +I0HE|® = » [ @ | 7 | # seisCalc 88 @Bu!(:n o
244
245
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Build and Run

If all went well, then it’s time to click the build and run button in Xcode and the
code should compile, link, and launch. Enter a value of Mw into the appropriate
text field and click the calculation button. You should see the moment appear in
the other text field. The standard Text Field objects support all the common text
processing (copy, paste, cut, etc.).

@ SeisCalc File Edit Format View Window Help

[ ] [ ] SeisCalc

Mw Seismic Moment (N-m)

g 1.1220e+21 Compute

Test the code. If the application did not launch, check the error and warning
messages and fix any typos that may be causing problems. If the application
compiles and launches but is not functioning, check you connections in xib file.

Make a Snapshot

Once you have a working app, you can use the built-in source version control to
save a snapshot of the code (the equivalent of a “commit” in git). Select “Create a
Snapshot” from the file menu, provide a snapshot title and description, and click
OK. Now you can experiment with the code, without worry. You can always revert
to this point in time using that snapshot.

Where is the Application?

One of the most frustrating things for new XCode users is figuring out where it
put the results of compilation. When you complete your application, you can find
the app in the build subfolder of the project folder (this is why we set the
preference to “Relative” at the beginning of the activity).
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281

282

[ JON J [ SeisCalc
RE] = HEPENE RN 3. Q
Name ~  Date Modified Size  Kind
v [ DerivedData Today, 10:01 PM - Folder
» [ ModuleCache Today, 10:01 PM Folder
v SeisCalc N Today, 10:01 PM - Folder
v 1 Build Today, 10:01 PM - Folder
> Intermediates Today, 10:00 PM - Folder
v Products Today, 10:01 PM - Folder
v |71 Debug Today, 10:01 PM == Folder
» [ SeisCalc.swiftmodule Today, 10:00 PM - Folder
> | SeisCalcTests.swiftmodule oday, 10:01 PM - Foldi
SeisCalcTests.xctest Today, 10:01 PM 4.4MB XCTes...bundle
» [ Index Today, 10:00 PM - Folder
info.plist Today, 10:00 PM 321 bytes property list
» 1 Logs Today, 10:00 PM - Folder
> SeisCalc Yesterday, 9:35 PM - Folder
[ seisCalc.xcodeproj Yesterd y 36KB  Xcode Project
» [ SeisCalcTests Yesterday, 8:45 PM - Folder
1 of 17 selected, 19.9 GB available

Learning More

We wrote eleven lines of code, dragged a few items onto a window and
connected them graphically to create a simple utility. You can add more items to
you utility by following the same procedures. This ends our little tutorial. If you
want to know more, start looking for additional tutorials at developer.apple.com.
And search with Google, there are text and video tutorials all over the web. If you
decide to pursue this kind of programming further, become familiar with the
documentation and how to use it effectively. There are also some reasonably
good books on Cocoa (Mac) and iOS programming. This example is a
modification of an earlier one that | created for a previous workshop. It closely
resembles the first exercise in the book “Cocoa Programming for OS X, The Big
Nerd Ranch Guide” by Hilegass, Preble, and Chandler:

T 4
Cocoa Programming for OS X

Aaron Hilegass, Adam wm
-
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