iI0OS DeCal : Lecture 2

Structure of 1I0S Applications:
MVC and Auto Layout



Overview : Today’s Lecture

Model View Controller Design Pattern

Creating Views in Storyboard

Connecting your Views to Code

Auto Layout



Announcements

- Enroll in the Course!
- enroll through CalCentral (you will not be automatically
enrolled in the course)
- CCN and more info can found on Piazza
- Sign in on Piazza!
- No Lecture next week (still meeting for Lab on 2/16)
- Lab 1 is due TONIGHT if you did not get checked off
- Submit via Gradescope
- We will not be able to post grades for Lab 1 on
GradeScope, but will for future labs
- Attendance Google Sheet?



http://piazza.com/berkeley/spring2017/cs198s17

Model View Controller



Overview : Software Design Patterns

Software Design Patterns are reusable solutions
to common problems in software design

Main Idea: Assign objects in your application
distinct roles using well-defined patterns and
object relationships

nere are many different types of patterns (not

JU

st basic MVC)!



Model View Controller (MVC)

Common Design Pattern in Cocoa Applications

Assigns objects in your application one of the
following distinct roles:

Model - encapsulates data and defines logic /
computations

View - what the users see and interact with

Controller - intermediary between models and views



Controller

[

User Action Update

Update Notify
View Model

&

Model View Controller



Example
User taps a button

User interacts with View (eg user taps “=" button in calculator)



Example Controller

User taps a button

User Action

Controller is notified that the user has made an action



Example Controller

User taps a button c

User Action

View Model
v 0,
&

Controller updates the Model to reflect the users change



Example Controller

User taps a button c

User Action

View Model
v 0,
&

Model stores info / calculates then notifies controller of result



Controller

[

User Action Update

Update Notify
View Model

O

Notice how there is no direct connection from Model to View!



Common Controller

Design issues E

User Action Update

Update Notify
View Model

O

Issue #1 : Breaking Model / View Abstraction




Common

Design issues
Controller

User Action

Issue #2 : Bloated Controllers



Common

Design issues
Controller

User Action

Issue #2 : Bloated Controllers



MVC in 10S / Xcode



Model : data, logic, and computation

. ® Puppy.swift — Edited
BE < § Puppy.swift ) No Selection

2 // Puppy.swift
' import Foundation

6 /// Model Class for Pups
7 class Puppy {

var name: String
var friendList: [Puppyl?
11 let location: Location?
12 var superPower: SuperPower?

init(pupName: String) {
name = pupName

}

func bark(direction: Direction) {
19 //
20 }
2 func makeNewFriend(withOtherPup pup: Puppy) {
23 //
2L }
func activateSuperPower(superPower: SuperPower?) {

//
}

Swift File

To Create

New > File > Swift



View (Interface Builder) : \What the user sees

® ® ) /A pup ) 8 iPhone 7 Plus pup | Build pup: Succeeded | Today at 9:43 PM = @ |0 E | OO

g8 < 2 pup pup ) [B) Main.storyboard ) [} Main.storyboard (Base) ) {5 P Scene Pup View Controller O ® T B O

v [Z] Pup View Controller S... Custom Class

v Pup View Controller Class PupViewController [
-
~ | Top Layout Guide Module o
_ | Bottom Layout G...
v View Identity
Project - Sket... Storyboard ID
L Molly
L Friends : Murp... Restoration ID
B Add Pup as Fri... Use Storyboard ID

wl First Responder
= Exit User Defined Runtime Attributes
Key Path

Storyboard Entry Poi... Type Value

_|_

Document

Object Library

Molly 0 e
Friends : Murphy, Roxy

Button - Intercepts touch events and
Button sends an action message to a target
object when it's tapped.

Add Pup as Friend!

Bar Button Item - Represents an
ltem | item on a UlToolbar or
UINavigationitem object.

Fixed Space Bar Button Item -
[rrsssinns] Represents a fixed space item on a
UlToolbar object.

o ] View as: iPhone 7 (=C R) — 7% -+ = o taf]| BB | @ button e

In Storyboard - create views from the Object Library



View (Programmatic) : what the users see

® @ PupView.swift — Edited

8 3 PupView.swift ) No Selection
// PupView.swift
import UIKit
class PupView: UIView {

struct Constants {
static let marginSize: CGFloat = 8

static let buttonText: String = "Add Pup as Friend!" Cocoa TOUCh
}

Class

let pupView = UIImageView(image: UIImage(named: "pup"))
let friendsListLabel = UILabel()

var addPupFriendButton: UIButton = {

| |
giitgﬁ?EZEthgi?ggﬁggégts.buttonText, for: .normal) Creatlng VIeWS

return button

programmatically

override init(frame: CGRect) {
super.init(frame: CGRect.zero)
addSubview(pupView) '
2ddSubview( FriendsListLabel) New > File > Cocoa Touch
addSubview(addPupFriendButton)
setupConstraints()

} Class. Then subclass an

func setupConstraints() {

pupView.topAnchor.constraint(equalTo: topAnchor, eXiSting type Of VieW

constant: Constants.marginSize)
/!l ...




Controllers in Xcode > View Controllers

@ ® ) /N pup ) W iPhone 7 Plus pup | Build pup: Failed | Today at10:14 PM 1 = @ | <R00E | T
g8 < B [® > [ Main....(Base) ) No Selection < /4 > | B8 < @) Automatic ) ) PupViewController.swift ) No Selection + X
1//
2 // PupViewController.swift
3 // pup

4

5 import UIKit

6

7 class PupViewController: UIViewController {

Pup View Controller

L__J

8

® 9 @IBOutlet weak var pupImageView: UIImageView!

@10 @IBOutlet weak var pupNamelLabel: UILabel!

@11 @IBOutlet weak var pupFriendsLabel: UILabel!
12
13 var userPup: Puppy? = nil
14

“ 15 override func viewDidLoad() {
16 super.viewDidLoad()
17 // Do any additional setup after loading the view, typically from
a nib.
18 }
19
20 override func didReceiveMemoryWarning() {
21 super.didReceiveMemoryWarning()
MoIIy 22 // Dispose of any resources that can be recreated.
Friends : Murphy, Roxy ii }
@25 @IBAction func addPupAsFriend(_ sender: UIButton) {
. 26 if let name = pupNamelabel.text {
Add Pup as Friend! 27 let newPup = Puppy(name: name)

28 userPup?.makeNewFriend(withOtherPup: newPup)
29 }
30 }
31
32 override func prepare(for segue: UIStoryboardSegue, sender: Any?) {
33 //
34 }

[] View as:iPhone 7 («C rR) = ol jaf| 35 %




Creating a Custom
View Controller
(Interface Builder)



Creating View Controllers : Step 1

Create a View Controller Class for your custom
View Controller

Cocoa Touch
C I a SS Class: PupViewController

Also create XIB file
I 0 c re ate Language: Swift T

New > File > Cocoa Touch
Class. Then subclass an
existing View Controller s e o G



Creating View Controllers : Step 2

Drag a View Controller from your Object Library
into your Storyboard

> 2 #8 iPhone 7 Plus safwaef: Ready | Today at 10:47 PM ( &2 | = | ) > a #8 iPhone 7 Plus safwaef: Ready | Today at 10:47 PM 1 <=2 1 = |
< o safwaef safwaef ) [§) Main.storyboard | [§] Main.storyboard (Base) ' No Selection ) 2 B ¥ [ » < = safwaef safwaef ) [} Mai..card ) [} Mai..ase) View Controller Scene View Controller ¢ > ) 2 B O 0 ®
Custom Class
Class e
Module o
Identity
Storyboard ID
-
Restoration ID
Use Storyboard ID
User Defined Runtime Attributes
Key Path  Type Value
Document
Label
X
Object ID cOE-ZX-EAU
Lock Inherited - (Nothing) | V)
Notes = -0 & .-

® )} ©

View Controller - A controller that
manages a view.

View Controller - A controller that
manages a view.

Storyboard Reference - Pro
C controller in an

Navigation Controller - A Navigation Controller - A
< controller that manages navigation < controller that manages navigation
through a hierarchy of views through a hierarchy of views

] Viewas:iPhone 7 («C rR) 84% ] Viewas:iPhone7 («C rR) 84%

Open Main.storyboard, and navigate to the Drag a View Controller onto your
Object Library Storyboard



Creating View Controllers : Step 3

Set the View Controller’s class to the custom class
you created in Step 1 (don’t forget this step)!

@ @® > A ) g iPhone7 Plus  safwaef: Ready | Today at 11:00 PM 1 = 0| <00 B |

B 2 Q AN © = o & g\ < ) B ) B vi.ne Pup View Controller < > O ® d B O Tap On your VieW
v | safwaef

w safwgef - [JCustom Class
v safwaef Class  PupViewControlle 1 - :

e o 5 ontroller in the

» ViewController.sw ift

Main.storyboard Identity

e N S - I R R toryboard, then open

- y
Restoration ID
rrrrrrrrrrrrrrrrrrrrrrr -
ooooooooooooooo
e Identity Inspector

> Products User Defined Runtime Attributes

sssssssssssssss

P Custom Class

LLLLL

Class PupViewController -

Module -

008

Change the Class field (found in
the Identity Inspector) from
p— ViewController to your custom

e — View Controller’s name

external storyboard.




reating View Controllers : Step 4

Ikad (=g

YO u r n eW VI eW 2)) = View Controller Scene My Custom View Controller < > - SJass® < B ©

D ) Class  MyCustomViewControl... © g

Controller is all - SR
set to go! Button!

Button - Intercepts touch events and
sends an action message to a target
object when it's tapped.

safwaef: Ready | Today at 11:33 PM 1

(il

Segmented Control - Displays
multiple segments, each of which
functions as a discrete button.

Now you can start adding Cliesled

views from the Object
Library and customizing
your View.

Text Field - Displays editable text
and sends an action message to a
target object when Return is tapped.

Slider - Displays a continuous range
of values and allows the selection of a
single value.

Text Field!

Switch - Displays an element
showing the boolean state of a value.
Allows tapping the control to toggle t...

Activity Indicator View - Provides
feedback on the progress of a task or
process of unknown duration.

Search for specific objects In
the Filter SearCh Bar " Progress View - Depicts the

progress of a task over time.

- 84% -+ = A




ontrol Drag in Interface Builder

@ > A. ) @ iPhone 7 Plus  safwaef: Ready | Today at 11:58 PM 1 = @ | ] E |

Bg < 1 safwaef R OR B View ) L | UlLabel < > | B8 ¢) Automatic » 3 ViewController.swift > No Selection + X

//
// MyCustomViewController.swift

import UIKit

class MyCustomViewController:
UIViewController {

Sverride Fumc

super.viewDidLoad()
o o o // Do any additional setup
after loading the view,

. LJI l.Eik)EEl 5 X typically from a nib.

= u - override func
didReceiveMemoryWarning() {

super.
didReceiveMemoryWarning()

// Dispose of any resources
that can be recreated.

[l Viewas:iPhone7 («ChR) — 76% - B3 & tof tad

Control + Drag to connect Ul elements in
Storyboard to your code



Control Drag : Outlets

8 iPhone 7 Plus Ready 1 QD & | | |
¥ < & safwaef R B View ) L UlLabel < > B8 < > @) Automat ic ' @ ViewController.sw ift ) No Selecti ion + X Connectlon
//
// MyCustomView

Tler.swift

- Object
T
import UIKit
—
°°°°°° tion | Outlet 7 class MyCustomViewController: Na me
Object | My Custom View Co... UIViewController {
myLa R
UlLa - override func viewDidLoad() {
Storage | Wea super.viewDidLoad() Type
Cancel Connect 1 // Do any additional setup

after loading the view,

typically from a nib. Storage

override func
didReceiveMemoryWarning() { Cancel
super.
didReceiveMemoryWarning()

// Dispose of any resources
that can be recreated.

Outlet

My Custom View Co...

myLabel
UlLabel
Weak

class MyCustomViewController:

B 2 UIViewController {

9 @IBOutlet weak var mylLabel:

UILabel!

Pressing Connect generates an
Outlet (linked to your storyboard)

“

Connect



Control Drag : Actions

If you want your Ul element to DO something when tapped,
highlighted, changed, etc. create an Action

//
// MyCustomViewController.swift

Example: UlButton

- class MyCustomViewController: UIViewController {

@IBOutlet weak var myLabel: UILabel!

override func viewDidLoad() {

Start by Control +
P e Dragging from button
OR o ' |
sutt override func didReceiveMemoryWarning() { your COde (JUSt aS you

super.didReceiveMemoryWarning()

19 // Drizgizstgg.any resources that can be WOUld With an OUtlet)

[] View as:iPhone 7 («C nR)



Control Drag : Actions

Connection | Action
Object My Custom View Co...

Name | buttonWasPressed

Type  UlButton .

Event | Touch Up Inside

Arguments | Sender

Cancel Connect

Set the Connection type to Action and Type (it’s referring
to Sender Type) to UlButton

Other values should default to the ones shown above.



Control Drag : Actions

Pressing connect will generate a method for you in your file
that will be called every time the user taps your button.

@ ® D> /A safwaef ) i@ iPhone 7 Plus safwaef: Ready | Today at 12:24 AM 1

@ <] L]

g8 < = R BB ..) B Button < > | B8 @) Automatic ) B ViewController.swift ) No Selection 4+ X

(il

2 // MyCustomViewController.swift

- 5 import UIKit
7 class MyCustomViewController: UIViewController {

@IBOutlet weak var mylLabel: UILabel!

O O O 2 override func viewDidLoad() {
3 super.viewDidLoad()
. Button B 14 // D?rggyaaggé?ional setup after loading the view, typically
h
a 5 (Button
override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
19 // Dispose of any resources that can be recreated.
20 }
21
© 22 @IBAction func buttonWasPressed(_ sender: UIButton) {
23 // add your own code here!
}

[] View as:iPhone 7 («C nR) B3 = tof tal| 26 }




Control Drag : Actions

Pressing connect will generate a method for you in your file
that will be called every time the user taps your button.

You can access the button itself by modifying sender

@IBAction func buttonWasPressed( sender: UIButton) {
// add your own code here!



Control Drag : Actions

Pressing done will generate a method for you in your file
that will be called every time the user taps your button.

You can access the button itself by modifying sender

@IBAction func buttonWasPressed( sender: UIButton) {
// add your own code here!
sender.setTitle("Button was tapped!”,for: .normal)

}



Avoid adding too much to View Controllers!

With more complicated Ul’s,

you’ll end

up having lots of

outlets, actions, and view
customization code

Instead

of sticking this all in

your View Controller, subclass
views as well (i.e. make your

own CU
doing a

stomButton rather than
| your Ul work in your

VIEW CO

Ntrollers

TilesViewController.swift — Edited

o ;)X TilesViewController.swift @] collectionView(collectionView:layout:sizeForitemAtindexPath:)

collectionView(collectionView: « View, cellForItemAtIndexPath indexPath:

NSI . )

) ->
setTempData()

{

cell = collectionView.dequeueReusableCellWithReuseIdentifier( , forIndexPath:

indexPath) ! Bas i
cell.imageView?.image = tempData.getImage(indexPath.row, folder: folder)
cell.textLabel.text = tempData.getLabel(indexPath.row, folder: folder)
print(cell.textLabel.text)
cell.contentView.layer.cornerRadius =
cell.content w.layer.masksToBounds
cell.textLabel.layer.cornerRadius =
cell.textLabel.layer.masksToBounds =

cell

collectionView(collectionView: UIC
layout collectionViewLayout: . V
sizeForItemAtIndexPath indexPath: NSI xF
width = mainCollection.frame.widt
itemsPerRow =
addedwidth Float( )
leftover:
(addedwidth ) {
leftover = th - (CGFloat(itemsPerRow x*
spaceBetweenCells)
leftover < CGFloat( ) + spaceBetweenCells {
addedwidth = leftover / CGFloat(itemsPerRow)
} {

itemsPerRow +=

) + CGFloat(itemsPerRow +

}

finalwidth = + addedwidth

finalHeight = finalWidth x*

size CGSize(width: finalwWidth, height: finalHeight)
sizeOfCe = size

*

collectionview(collectionView: UICollectionView, didSelectItemAtIndexPath indexPath:
NSI X ) {

setTempData()
tempData.speakAtIndex(indexPath.row, folder: folder)
collectionView.deselectItemAtIndexPath(indexPath, animated:

collectionView(collectionView: 11 i w, layout collectionViewLayout:
iew , minimumLineSpacingForSectionAtIndex section: Int) =>
sectionInset = UIEdgeInsets(top: spaceBetweenCells, left: spaceBetweenCells,
spaceBetweenCells, right: spaceBetweenCells
nCollection.contentInset = sectionInset
spaceBetweenCells

collectionView(collectionView:
layout collectionViewlLayout: V
minimumInteritemSpacingForSectionAtIndex se
spaceBetweenCells

prepareForSegue(segue:
identifier = segue.identifier {
identifier {

ation = segue.destinationViewController
n.data = data
destination.dataToFilter = dataToFilter

’
bottom:




Avoid adding too much to View Controllers!

With more complicated Ul’s,

you’ll end

up having lots of

outlets, actions, and view
customization code

Instead

of sticking this all in

your View Controller, subclass
views as well (i.e. make your

own CU
doing a

stomButton rather than
| your Ul work in your

VIEW CO

Ntrollers

®
@

TilesViewController.swift — Edited

:\,_:,T TilesViewController.swift @] collectionView(collectionView:layout:sizeForitemAtindexPath:)

BE

collectionView(collectionView: « V , cellForItemAtIndexPath indexPath:

NSI ) => UI : {

setTempData()
cell = collectionView.dequeueReusableCellWithReuseIdentifier(
indexPath) ! r

cell.imageView?.image = tempData.getImage(indexPath.row, folder: folder)

cell.textLabel.text = tempData.getLabel(indexPath.row, folder: folder)

print(cell.textLabel.text)

cell.contentView.layer.cornerRadius =

cell.content w.layer.masksToBounds

cell.textlLabel.layer.cornerRadius =

cell.textLabel.layer.masksToBounds =

, forIndexPath:

cell

collectionView(collectionView:
layout collectionViewLayout:
sizeForItemAtIndexPath indexPath:
width = mainCollection.frame.width
itemsPerRow =
addedwidth Float( )
leftover:
(addedwidth ) {
leftover = th - (CGFloat(itemsPerRow x*
spaceBetweenCells)
leftover < CGFloat( ) + spaceBetweenCells {
addedwidth = leftover / CGFloat(itemsPerRow)
} {

itemsPerRow +=

) + CGFloat(itemsPerRow + 1) x*

}

finalwidth = + addedwidth

finalHeight = finalWidth x

size CGSize(width: finalwWidth, height: finalHeight)
sizeOfCe = size

collectionView(collectionView: UI € V , didSelectItemAtIndexPath indexPath:
) )) o

setTempData()
tempData.speakAtIndex(indexPath.row, folder: folder)
leselectItemAtIndexPath(indexPath, animated:

rInsets(top: spaceBetweenCells, left:
'ight: spaceBetweenCells)
inset = sectionInset
. S

collectionVi View:
layout collect: out: 1 \
minimumInteriten rSectionAtIndex se
spaceBet ls

prepareForSegu\
identifier = segue.
identifier {

destination.dataToFiltex



Demo

Views, View Controllers, Outlets, Actions




Check-in




Autolayout



Adaptive Ul

e Display your app on
different screen sizes

e Optimize for different
resolutions

* [nternationalize your Ul
(Localization)

AAAAAA

People

* Resize/layout elements
for device rotations




What is Auto Layout

* Constraint based, descriptive layout system
* Creating an adaptive interface that responds to
changes in screen size and device orientation

What is a Constraint

* Linear equations that relate
different objects parts with one | |
another. T .




Creating Constraints

* Control + Drag from view to
other view

* In Code:
e Layout anchors:
 NSLayoutAnchor
 NSLayoutConstraint

let constraint =
viewl.leadingAnchor.constraint(
equalTo: viewZ2.trailingAnchor,
constant: 8)

constraint.isActive = true



Creating Constraints : The Philosophy




Missing Constraints

 Xcode will let you know If
you’re missing a
constraint

* Constraints will turn red

* Preview feature let’s you
test your work

Structure View Controller

v Missing Constraints (o
Image View
¥ Missing Constraints O

Image View



® o ) B A . 9 Phone 7 Plus

- B losDecal aut..emo ' ) Mal_oard

View Controller

€ Structure

¥ Missing Constraints
View2

Need constrants for: Y postion

¥ Missing Constraints
View2

Need constrants for: X pasition ar width

Debug Storyboard
Constraint
Issues Here!

(Click the red dots for
suggested solutions)

Running iosDecal on iPhorme 7 Plus

2

Mal..ase) [ Vie..cere Vie...roller

View

Viewl < >

Update Constraints you’ve
made in Storyboard here —>

I] Viewas: iPhone 65 (.C “R)

Bl B i hai

= © <& & O

D ® o 0 @
Layout Margins  Default
Pressrve Superview Marging

Follow Readable Wicth

B} This Size Class

L]
Lre

Algn Center Y toc

Leading Space te:

Width Eguals 180

Height Equals: 180

Showngd ot &

Content Hugging Priority
Horlzortal 250 d ™
Vertical 260 vl

Content Compression Resistance Priority

DO e O




Types of Constraints

Add New Alignment Constraints

* Alignment
* Align Objects with
each other

GEEE G0 E

GB Horizontally in Container |
@ Vertically in Container

Update Frames | None

= 10 af

~ zontal Stack View -
i linearly.

ical Stack View - Arr
3 linearly.

Use Standard Value
Use Current Canvas Value

(®) stack

Add New Constraints

* Pin -

=4 Clears Grap
Clip Subviey

| Autoresize §

02

 Adds space to nearest =

Spacing to nearest neighbor I Installed

neighbor (Can be a

(&) wiath
(5] Height

superview or itself) i

m Equal Heights
8 Aspect Ratio

EB Align Leading Edges

Update Frames None

B B 1ol bai

(1 @

= A variably siz2
ext.

@ label



List of Constraint Types

* Height - Height of View
* Width - Width of View
* Top - Vertical Spacing to Top View

* Bottom - Vertical Spacing to Bottom View
 Baseline - Align Baseline

* Leading - Spacing to Left View

* Trailing - Spacing to
* Center X - Center All

* Center Y - Center Align Vertically

=ile
Ign

Nt View

Horizontally



Formal Constraint Properties

* ltem 1 8

» Attribute 1 =

* Relationship Relationshi

» Multiplier | —L

¢ |tem 2 IF%edViewl.Il_eadingI = I1 OI X IBIueViewl.traiIing + 8.0
¢ AttribUte 2 Iter|n1 Attrib|ute1 Mult|iplier Iter|n2 C|o—nstralnt

« Constant



Top

— Width

Left or

Leading —i— - CenterY =— 4

——————————— e ————————————

Center X

Right or
Trailing

5

Bottom






Lab 1 : Xcode Tutoral

Due Tonight at 11:59pm if you did not
check off during lab

Next Lab : Auto Layout
Confused on AutolLayout? More Info Here
No Lecture next week (will have lab)



https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/AutolayoutPG/index.html#//apple_ref/doc/uid/TP40010853-CH7-SW1

