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Objectives

1. Create a single screen application
Describe and use Auto Layout

3. Interact with designer-defined views
programmatically

4. Navigate between view controllers




Create a single screen application
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Tasks

1. Describe the iOS Designer

2. ldentify controls and properties

3. Demonstrate the designer workflow
4. Lay out subviews
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Reminder: UlView

% A UIView defines a rectangular area on the screen and provides:
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Reminder: View Controllers -

% A UIViewController provides
view management for a single
screen

s Owns a UIView (root view) and
receives lifetime notifications from it

% Acts as the mediator between the

view(s) and the data/logic/model(s)
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The 10S Designer

% The Xamarin.iOS designer is a visual drag + drop editor for creating and
editing screens (View Controllers + Views) in your iOS applications
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Parts of the Designer

% The iOS Designer has several windows which you use to examine,
visualize, design the Ul of your application

E * /“-"'T"-‘---

Document Properties Designer Toolbox Designer
Outline Explorer Surface Toolbar




Demonstration

Tour the Xamarin.iOS designer
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Flash Quiz
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Flash Quiz

@® The shows a list of views and view controllers that can be
dragged onto the storyboard design surface

a) Toolbox
b) Properties Pane
c) Designer Toolbar
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Flash Quiz

@® The shows a list of views and view controllers that can be
dragged onto the storyboard design surface

a) Joolbox
o)
C)
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Flash Quiz

@ A UIView is responsible for:
a) Event publishing
b) Visualization
c) Managing subviews

d) All of the above

e) None of the above
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Flash Quiz

@ A UIView is responsible for:
a)
)

)
d) All of the above
)

e

O, O
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Storyboards vs. XIBs

% i0S supports two designer file formats: Storyboards and XIBs

Storyboards let you oz \ /. XIB is the original
design multiple screens | NN format which defines
together with the il a single screen or

relationships between ] part of a screen; this
them; this is the default | 7 is used today for the
file created for your app ‘ Launch Screen




€D xamarin University

Using Storyboards

% Applications typically use a single Storyboard to define their Ul but it
possible to add more to segregate or share portions of the Ul

v Deployment Info

Deployment Target: |‘IO.‘I |

Devices: Universal [vm|
* L
Main Interface: |Ma|n v] % iPt 7 iPod Depl Info
LaunchScreen Main Interface: "
Main ain .storvboard
Device Orientations: Supported Device || aunchScreen xib

Visual Studio for Mac e elle

Info.plist identifies the storyboard
to use when the app starts
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Workflow [Visual Studio for Mac]

% Ul elements are added to a storyboard by dragging items from the
Toolbox design surface

c,
] o1 o)

(o] o s

Can drag UIView theopztuhange the
from the toolbox background color
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Workflow [Visual Studio]

% Ul elements are added to a storyboard by dragging items from the
Toolbox design surface

Toolbox * I x Carrier = - Properties - I x
Search Toolbox P~ K Widget = layout # Events
= Screen kdge Pan Gest.. "
[ ] Swipe Gesture Recogn... Interaction
2] Tap Gesture Recognizer [] User Interaction Enabled
4 Windows & Bars [[] Multiple Touch
k  Pointer Alpha 1 :
Bar Button ftem Corner Radius 0 o
D Container View o
i Fixed Space Bar Butt
#+  Flexible Space Bar But | Default | Custom ‘ Predefine ‘
Bl Navigation B R 253
& Navigation Item y 61
E] Search B g [255
[EJ  Search Bar with Search... N
Tab Bar ~a
Tint
% Tab Bar ltem

Drawing

Can drag UIView thenmcharig'e the
from the toolbox background color
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Layout and subviews

% View Controllers have a root UIView that can hold child views

[F] Document Qutline o %

Su perVIeW é 4 View Controller

4 View Controller

BURNQ Juswnoog [

Text Field
‘ext Fiel v ViewController
. View

[ Text Field

- © © Sutch
subviews ED stepper

: [ Button
Submit

(= Exit

Top Layout Guide

Bottom Layout Guide

Use the document outline
view to see relationships
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Composite controls -
. | o
% Can take advantage of the view e

architecture to create composite
controls by nesting controls within a
UIView

L)

» Composite controls can be made
reusable and are easily moved or
animated as a group by adjusting
the parent view

L)

View Controller




Individual Exercise

Create the Ul for a single view application
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Summary

1. Describe the iOS Designer

2. ldentify controls and properties

3. Demonstrate the designer workflow
4. Work with subviews




Describe and use
Auto Layout
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Tasks

1. Describe the Auto Layout system
2. ldentify constraints
3. Add constraints using the Designer
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Responsive interface design

% There are several things which can
affect the layout of your Ul at runtime

= Device resolution

= Device form-factor

= QOrientation changes

= Adding dynamic content
= User-selectable fonts

= |ocalized content
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Layout solutions

% Apple has two APIs to manage layout rules in the Ul design - the first is
Autoresizing Masks which provides limited ability to create reactive Uls

E Properties

You define each side
of the frame with

[+ Widget [] Layout (3) Events

View

elther a IIﬂelele“ Or Show | Frame Rectangle E
nee 1" . [ 134 |12 2922
fixed" margin to L g

. . 46 |2 302
decide if it stretches S Hafght

with, or is pinned to T
the parent > D

Autoresizing Masks
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What is Auto Layout?

% Apple provides a flexible layout system called Auto Layout - Auto
Layout organizes the Ul views by describing relationships between visual

elements
_ Can set positions

| € relative to other views

‘ { , (or the parent view)
Hello @ ¢ Constraints

e\ /é

Can set heights and widths
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Auto Layout in the Designer

% Storyboard designer allows us to visually manage Auto Layout
constraints without writing any code

Properties > I x

& Widget = Layout # Events

4 Storyboard Document

Enabled by default but can e
be turned on and off in the > besoLapos
Storyboard properties |

ciobai Tt |

m Custom Predefined

R |255
G 0
B0

BT A 255
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What is a Constraint? superview
e -

% A Constraint determines one aspect of a UIView N
position or size and essentially form the rules that view]

describe the layout

viewl.left = superview.left

<
2' I-----------
o
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What |S a COﬂStralﬂt7 superview
e i

% A Constraint determines one aspect of a UIView
position or size and essentially form the rules that
describe the layout

viewl.left = superview.left

viewl.top = superview.top + 50
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What is a Constraint? superview

% A Constraint determines one aspect of a UIView
position or size and essentially form the rules that
describe the layout

viewl.left = superview.left

viewl.top = superview.top + 50

viewZ.top = viewl.bottom + 8
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What is a Constraint? superview

% A Constraint determines one aspect of a UIView
position or size and essentially form the rules that
describe the layout

viewl.left = superview.left

viewl.top = superview.top + 50

viewZ.top = viewl.bottom + 8

viewZ.height = 0.5 * superview.height




Constraint behavior

% Constraints are applied to views and
decide the position and size of the
view

% Each constraint defines one property
—e.g. X, Y, Width or Height

% At runtime, the equation defined by
all the constraints is used to define
the Frame for the view

€D xamarin University

Constraints
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Xamarin.iOS Designer

% The Xamarin.iOS Designer adds constraints directly into the Storyboard
- 10S will apply them at runtime when the Ul is inflated

s constraints are shown
. Bucton 7 graphically and can be changed
T either on the designer surface
= or in the property pad
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Positioning views

% In the iOS Designer, single-tap views to toggle between editing the
frame and editing constraints

----------

Q Q o
o Button D E Bulon i
(8] O fh

Circles used to adjust the frame Bars used to create constraints



€D xamarin University

Adding Constraints

% Use the dragging control decorators on a view to create a constraint with
itself, the parent, or a sibling view

3

[ Bu_lon

£h
=

[

=

Can select and drag the handles and drop onto
the target view
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Types of Constraints

% The Xamarin.iOS Designer supports manipulation of three types of
constraints to size and position views

Spacing Alignment

Constraints Constraints
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Spacing constraints

% Spacing constraints allow you to position a view relative to another view
(or parent) by dragging the T-handle shapes on each edge

@ ww @




Sizing constraints
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% Sizing constraints allow you to control a views width and height (can be
a constant, fixed to another constraint, or an inequality) by dragging the
center "I" bar shape on the right and bottom edge of the view

LA Bu.lon
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Alignment constraints
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% Alignment constraints allow you to align a view to the X or Y axis of it's

superview or a sibling

)

ik



Flash Quiz
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Flash Quiz

@ Auto Layout
a) Is only available in the Designer
b) Describes relationships between visual elements
c) Must be used and cannot be turned off
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Flash Quiz

@ Auto Layout
a)
b) Describes relationships between visual elements
9




€D xamarin University

Flash Quiz

@ Spacing constraints are used to position a view
a) True
b) False
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Flash Quiz

@ Spacing constraints are used to position a view
a) Irue
b)
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Add Recommended Constraints

% The Xamarin Designer for iOS can add recommended constraints to a
View on the design surface

Adds 4 constraints to set position and size

wGCompact HRegular | view A5 IPhone6 »  [] consTRaNTS * * [ zoom @ G @ &

Removes all constraints
for a selected view
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Fully-constrained views

% A [ully-constrained view has enough constraints to uniquely describe the
view's position and size, typically this requires 4 constraints
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The designer provides feedback

% The designer provides immediate feedback to let you know if your
constraints are ambiguous and/or do not match you design position

Ladel

i Label

Orange with a dotted rectangle
indicates the design and runtime
positions don't match

Orange can indicate the
view is under constrained



Editing Constraints [macOS]

% Layout Area in the Properties Pane
provides a more powerful way to
edit and manage constraints

= Provides an overview of all

constraints

= Can "fine-tune” constraints
through an inline editor

€D xamarin University

E Properties

[+ Widget [ Layout (3) Events

View
Show | Frame Rectangle a
107 408 |2
x Y
123 30
| ) | Width eight
Origin
i0S 6/7 Deltas
(s n Par
|:| I:‘ Fill Parant
Arrange
| Preserve Superview Margins
| Follow Readable Width
——laoatblaas Defaus
Constraints
Leading Space to: Superview
k- 24
Equal: 107
Bottom Space to: Superview
k- 24
Equal: 229
Width Equal: 123 -n-v
Content Hugging Priority
Horizontal s 250 0



Editing Constraints [Windows

% Layout Area in the Properties Pane
provides a more powerful way to
edit and manage constraints

Provides an overview of all

constraints

Can “fine-tune” constraints
through an inline editor
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Properties > 1 x
K Widget ww [ayout % Events
4 View -
Show | Frame Rectangle
[ .
e 24 20
X Y
233 240
Width Heigh
Orig
i0S 6/7 Deltas
Arrange

[] Preserve Superview Margins
["] Follow Readable Width

Layout Margins | Default

Constraints

Equal: 24

Leading Space to: Superview

Equal: -20

Top Spaceto: Superview
Width Equal: 233

Height Equal: 240




Group Exercise

Add constraints to the fireworks app

Xamarin
@_} University



Summary

1. Describe the Auto Layout system
2. ldentify constraints
3. Add constraints using the Designer




Interact with designer-defined views
programmatically
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Tasks

1. Describe the Auto Layout system
2. ldentify constraints
3. Add constraints using the Designer
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User Interaction

% Applying behavior to the views of
an app is essential if you want your
code to respond to user interactions
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Assign a class

% In order to add behavior programmatically to your controls - the
UIViewController must have an associated class

Solution ox
¥ || TestApp
¥ || TestApp
L4 @ References
@ Components
B @ Packages (1 update)
L4 [:] Resources
|{}| AppDelegate.cs
b |{}| CenterButton.cs
: Identity

& Properties

[+ Widget [ Layout (3) Events

|| Entitlements.plist
|| Info.plist
Class | ToDoListViewController [(1] Main.cs
Module A |=] Main.storyboard
Storybeard 1D |++| packages.config
b |[}| StartButton.cs
| @se Storyboard 1D |{}| ToDoListViewController.designer.cs
Simulated Metrics ] TR T

f— |}] ViewController.designer.cs

Select the view controller Assign a class name
in the designer

Xamarin will create a
C# file in the solution
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Naming your view controller

% It's recommended to use a consistent, meaningful names when creating
an associated class for View Controller

Name should reflect what the
screen does or manages

Identity l

Class | ToDoListViewController

Module T

Name should end
with "ViewController"
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Partial classes [main file]

% When you assign a class to a ViewController using the Xamarin.iOS
Designer, the class will be declared as a partial class and split across two
files: a .cs and a .designer.cs

L Iﬁl StartButton.cs namespace TestApp
{ Eartial class ToDolListViewController : UIViewController
Iﬁl ToDoListViewController.designer.cs ) public ToDolistViewController (IntPtr handle) : base
¥ |[}| ViewController.cs %
|i}| ViewController.designer.cs } }

The .cs file is where you will code the
behavior of your view controller
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Partial classes [designer file]

% When you assign a class to a ViewController using the Xamarin.iOS
Designer, the class will be declared as a partial class and split across two
files: a .cs and a .designer.cs

namespace TestApp

B |ﬂ| StartButton.cs ;
_— Bt eweomtrotheray]

w |0 ListViews
M ToDo antroller.cs partial class ToDolListViewController

[ ToDoListvViewController.designer.cs [EX3 T outiet)
[GeneratedCode ("i05 Designer”, "1.8")]

i
v |i| ViewController.cs UIButton MyButton { get; set; }

i i
L MimwCantenllar dacinnar re [Action (“MyButton TouchUpInside:")]
[GeneratedCode ("i05 Designer”, "1.8")]

The designer.cs file is a representation of the storyboard for the compiler —
it is auto generated and should not be edited directly



Registering a class with 10S
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% (Classes that will be instantiated by iOS need to be registered with the
Objective-C runtime — this is done through a [Register] attribute

{

namespace TestApp

| [Register ("ToDolListViewController®)]
partial class loDOLisLviewLontroller

{

[Outlet]

[GeneratedCode ("105 Designer®, "1.8"})]
UIButton MyButton { get; set; }

[Action (“"MyButton TouchUpInside:")]
[GeneratedCode ("105 Designer®, "1.8")]

The [Register] attribute is added
automatically by the designer
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View controller constructor

%+ 10OS uses a custom constructor to create the View Controller

public partial class ViewController : UIViewController

{
public ViewController(IntPtr handle) : base(handle)

} Must have this constructor and
chain to the base if iOS is going to

instantiate this View Controller (e.g.
} load from a Storyboard)




Flash Quiz
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Flash Quiz

@ The .designer.cs file
a) contains the behavior for a designer-defined view
D) is a representation of the storyboard in code
c) All of the above
d) None of the above
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Flash Quiz

@ The .designer.cs file
a)
b) is representation of the storyboard in code
C)
d)




Name your view
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% Name your designer-defined views to make them accessible in the View

Controller associated class

o Ll ]

d Login o

—
L

Select the control in the
design surface and then
set the Name

H Properties
[+ Widget [I] Layout (3) Events

Identity

Mame | LoginButton

Class
Module

Restaration ID

Localization ID 126

Hint: as with naming View Controllers, it is advisable to use a name which shows the

purpose and the type
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What is an Outlet?

% An Outlet defines a property used to access a designer-defined view

[Register ("TodoListViewController")]
partial class TodolListViewController

{

[Outlet]
[GeneratedCode ("iOS Designer", "1.0")]

UIButton LoginButton { get; set; }

Designer adds this code to your
designer.cs file when you name a
control in the storyboard
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What is an Action?

%+ Actions are methods that are called E] Properties
by a view in response to a runtime [ Widget ] Layout | ) Evens
Interaction or event Gontrol Events

Touch

Down w
L)

L)

» In the Designer you can choose S -
Events on the properties pane and .
associate methods to the actions the Up Inside | * LoginBution_TouchuUpinside

selected view raises at runtime Rt -

Cancel w

L)

» Can double-click on most controls to
add a handler for the "default" action

L)
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Implementing Actions

% Actions wired up in the designer are mapped to partial methods defined
in the designer portion of your View Controller class and are
implemented in the associated class

ViewController.designer.cs
[Action ("StartLogin:"
Ckeauijythe [GeneratedCode ("1i0S Designer", "1.0")]
designer partial void StartlLogin (UIButton sender);

You add this in partial void StartLogin(UIButton sender) {
the associated // TODO: add logic here

cs file }
ViewController.cs




Individual Exercise

Code behaviors for your app
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Summary

1.

Associate a class for the
UIViewController

|dentify partial methods
Name views
Inspect outlets and actions




Navigate between view controllers
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Tasks

1. Present a view controller

2. Dismiss a view controller
programmatically

3. Use segues to perform navigation




Multi-screen apps

% Most applications consist of more
than one screen

% Can define multiple screens in the
Storyboard

% Can then display secondary screens
through code, or by defining the
relationships in the designer

€ Xamarin University
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Adding multiple View Controllers

% You can add additional screens to your storyboard by dragging
additional view controllers onto the storyboard design surface

View Controller

View Controller

Q000 RO0OO

Toolbox

Search Toolbox P -
4 Controllers & Objects o

k

= 0 x

Pointer

AVPlayer View Controller
Collection View Centroller
Mavigation Controller
Object

OpenGL ES View Controller
Page View Controller

Split View Controller
Storyboard Reference

Tab Bar Controller

Table View Controller

View Controller
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View Controller associated classes

% Can associate classes to each view controller as required

rrrrrrrr

rrrrrrrr

View Controller

View Controller

E Properties o=
[+ Widget [[] Layout (%) Events

Identity

9 Class | AboutViewController

Madule

Storyboard ID

Restoration ID
| Use Staryboard 1D
Simulated Metrics

Size | Inferred

Orientation | Inferred

Status Bar | Inferred

Top Bar | Inferred

Bottom Bar | Inferred

o] olol o] o)
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Naming a View Controller

% Must set the Storyboard ID on the View Controller to identify the View
Controller in code — a good practice is to set the Class and the
Storyboard ID to the same value

Properties * I X
A Widget ww layout # Events
4 |dentity -
Class Ahnut‘-fiew[nntrnllerl v
Module

Storyboard ID | AboutViewController

Restoration ID
[ | Use Storyboard ID
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Instantiating a view controller in C#

% View Controllers defined in Storyboards must be created through the
Storyboard APIs to get the proper views created

partial void ShowAboutPage(UIButton sender) {

UIStoryboard storyboard = this.Storyboard;
AboutViewController viewController = (AboutViewController)
storyboard.InstantiateViewController("AboutViewController");
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Instantiate a view controller in C#

% (Can instantiate designer-defined view controllers programmatically
using the Storyboard APIs

Designer-defined

view controllers

partial void ShowAboutPage(UIButton sender) { contain a reference to

their storyboard
UIStoryboard storyboard = this.Storyboard;

AboutViewController viewController = (AboutViewController)
storyboard.InstantiateViewController("AboutViewController");

} Use the InstantiateViewController

method, passing in the name of the view
controller as defined in the storyboard
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Present the view controller

% (Can use the PresentViewController method to display a new View
Controller in a modal fashion on top of your existing screen

partial void ShowAboutPage(UIButton sender)

{
UIStoryboard storyboard = this.Storyboard;

AboutViewController viewController = (AboutViewController)
storyboard.InstantiateViewController("AboutViewController");

this.PresentViewController(viewController, true, null);
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Dismiss a modal view controller

% To return to the previous View Controller, use the
DismissViewController method in your active view controller

partial class AboutViewController : UIViewController

{

partial void OnGoBack(UIButton sender)
{

}

this.DismissViewController(true, null);
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Changing the transition style

«» Can customize the animation used to transition to the new controller
through the ModalTransitionStyle property

L)

o o c V t i 1
partial void ShowAboutPage(UIButton sender) = oYErTErTaes
IH CrossDissolve

{ L] ]
AboutViewController viewController = ...; E]Fl”%m;LHTtal
viewController.ModalTransitionStyle = LR

UIModalTransitionStyle.PartialCurl;

this.PresentViewController(viewController, true, null);




Individual Exercise

Add a second screen to your app
and code a button to navigate to it

Xamarin
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What is a Segue?

% Segues ("segways"”) define the transitions between the screens of our
application in the Xamarin.iOS Designer

Carrier ¥ 100% .. Carrier 100% -

Root View Controller
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Sourceless seque

% The sourceless segue indicates the root (initial) view controller

= 100% -

rrrrrrrr

4 View Controller
Title

C | |C|<+ D rag tO mO\/e Is Initial View Controller

the sourceless seque — @—
to a different screen

... or select the view controller
and check Is Initial View
Controller in the properties
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Create a segue relationship

% Use Ctrl+Drag to create segues between two screens

CCCCCC = 100% -

Action Segue

The blue connector
appears as you drag your
mouse from a control to
the target screen

Push

Custom

eGc
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Seque properties

% Segues define properties that can be used to control the Segue
behavior and reach it programmatically

Properties

@ & Widget ww Layout # Events
d Segue

Identifier AboutSegue

Segue Class u

Segue Module | [Mone

Select the segue on Segue | Show (g, Push) .
the storyboard to ] Animates
view segue options




Relationship types
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% There are two types of Segue relationships that can be created:

Action

Action segues are defined
between an active view such as a
button and a screen — these

can trigger the segue directly

\WERE]

Manual segues are defined
between a non-active view or
view controller and a screen —
these must be activated in code
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Run a segue from code

% (Can use PerformSegue in a View Controller to initiate a seque from
code — this allows you to define the transition in the Storyboard, but
decide when to run it based on your application logic

partial void ShowAboutPage(UIButton sender)

{
this.PerformSegue("AboutSegue"”, this);

} 1‘ 4

Takes the identifier of the seque
.. And the sender
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Stopping a segue

% Sometimes you need to stop a seque from occurring due to some
application state

public override bool ShouldPerformSegue(
string segueldentifier, NSObject sender)
{
if (segueldentifier != "AboutSegue")
return false; // do not run any segue except About

return true; // allow segue
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Influence a seque

% Sometimes you need to just setup the target screen with some data
from the source — can use PrepareForSegue override

public override void PrepareForSegue(UIStoryboardSegue segue,
NSObject sender)

{
if (segue.Identifier == "AboutSegue") {

var vc = segue.DestinationViewController as
AboutViewController;
vc.RegisteredUserName = ...; // Some custom property




Individual Exercise

Add segues to define the navigation

Xamarin
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Summary

1. Present a view controller

2. Dismiss a view controller
programmatically

3. Use segues to perform navigation




Thank You!

Please complete the class survey in your profile:
universityxamarin.com/profile

= Microsoft




