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Simple Layout

HH



// Don't do this! Removes and re—-adds constraints potentially at 120 frames per second

override func updateConstraints() {
NSLayoutConstraint.deactivate(myConstraints)
myConstraints.removeAll ()
let views = ["textl":textl, "text2":text2]
myConstraints += NSLayoutConstraint.constraints(withVisualFormat: "H:|-[textl]-[text2]",

options: [.alignAllFirstBaseline],
metrics: nil,
views: views)
myConstraints += NSLayoutConstraint.constraints(withVisualFormat: "V:|-[textl]-|",
options: [1,
metrics: nil,
views: views)
NSLayoutConstraint.activate(myConstraints)

super.updateConstraints()
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The Render Loop

What Is updateConstraints?

Update Constraints Layout Display
updateConstraints() layoutSubviews () draw(_:)
setNeedsUpdateConstraints() setNeedsLayout () setNeedsDisplay ()

updateConstraintsIfNeeded() layoutIfNeeded() —
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textl = nil
textl = UILabel(frame: CGRect(x: 20, y: 20, width: 300, height: 30))
self.addSubview(textl)

text2.removeFromSuperview( )

text2 = n1il

text2 = UILabel(frame: CGRect(x: 340, y: 20, width: 300, height: 30))
self.addSubview(text2)

super.layoutSubviews()



// Don't do this! Removes and re—-adds constraints potentially at 120 frames per second

override func layoutSubviews() {
textl.removeFromSuperview( )
textl = n1l
textl = UILabel(frame: CGRect(x: 20, y: 20, width: 300, height: 30))
self.addSubview(textl)

text2.removeFromSuperview( )

text2 = n1il

text2 = UILabel(frame: CGRect(x: 340, y: 20, width: 300, height: 30))
self.addSubview(text2)

super.layoutSubviews()



// Don't do this! Removes and re—-adds constraints potentially at 120 frames per second

override func updateConstraints() {
NSLayoutConstraint.deactivate(myConstraints)
myConstraints.removeAll ()
let views = ["textl":textl, "text2":text2]
myConstraints += NSLayoutConstraint.constraints(withVisualFormat: "H:|-[textl]-[text2]",

options: [.alignAllFirstBaseline],
metrics: nil,
views: views)
myConstraints += NSLayoutConstraint.constraints(withVisualFormat: "V:|-[textl]-|",
options: [1,
metrics: nil,
views: views)
NSLayoutConstraint.activate(myConstraints)

super.updateConstraints()



// Don't do this! Removes and re—-adds constraints potentially at 120 frames per second

override func updateConstraints() {
NSLayoutConstraint.deactivate(myConstraints)
myConstraints.removeAll()
let views = ["textl":textl, "text2":text2]
myConstraints+=NSLayoutConstraint.constraints(withVisualFormat: "H:|-[textl]-[text2]",
options: [.alignAllFirstBaseline],
metrics: nil,
views: views)
myConstraints+=NSLayoutConstraint.constraints(withVisualFormat: "V:|-[textl]-|",
options: [1,
metrics: nil,
views: views)
NSLayoutConstraint.activate(myConstraints)

super.updateConstraints()



// This 1s ok! Doesn’t do anything unless self.myConstraints has been nil’d out

override func updateConstraints() {
if self.myConstraints == nil {

var constraints = [NSLayoutConstraint]()

let views = ["textl":textl, "text2":text2]

constraints += NSLayoutConstraint.constraints(withVisualFormat: "H:|-[textl]-[text2]",
options: [.alignAllFirstBaseline],
metrics: nil,
views: views)
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self.myConstraints = constraints

L

super.updateConstraints()
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The Render Loop

Do you really need to be part of it?

Useful: Avoiding wasted work

Dangerous: Runs a lot
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Variables
Unknowns layout must calculate

minyY

m1nX

width
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Activating a Constraint

text2.minX = textl.minX + textl.width + 260

textl.minX = 20

HH
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textl.width = 100

text2.width = 1060
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// Don't do this! Removes and re—-adds constraints potentially at 120 frames per second
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Performance Scales Linearly When No Interaction
How much work would It take by hand?
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The engine is a layout cache
and dependaency tracker.




Model The Problem Naturally
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— Long text might be here —
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Error Minimization
Constraints with non-required priority

"Engine, what are
the values for the variables?”




Error Minimization
Constraints with non-required priority

"Engine, what are
the values for the variables?”

- "Minimize error”



Error Minimization
Constraints with non-required priority

"Engine, what are
the values for the variables?”

"Subview setBounds()”

- "Minimize error”



Performance Intuition

Don’'t churn
Basic algebra
Engine Is a layout cache and tracker

You pay for what you use
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Constraint Churn

New solution, same layout
Extra work happens with no visible result

Enough churn can affect performance



Building a Layout
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Finding the Problem

Instruments

2ata

2 Tallals
JU-US.UUU

Layout time

Constraint churning

Add constraint
Remove constraint

Change constraint

UlLabel sizing

-
el

% Auto Layout performance instrument ; Constraint churning

Graph Parent description / View description
Vv *All *

» <UlTableViewCellContentView: 0x109034510; frame = (0 0; 414 225.667); gestureRecognizers = <NSArray: 0x2829f2160>; layer = <CAlLayer: 0x2827f40e0>>

> <UITableViewCellContentView: 0x109034510; frame = (0 0; 414 104); gestureRecognizers = <NSArray: 0x2829f2160>; layer = <CALayer: 0x2827f40e0>>

» <UlTableViewCellContentView: 0x10873efcO; frame = (0 0; 414 437.333); gestureRecognizers = <NSArray: 0x2829fd5f0>; layer = <CALayer: 0x2827ebc80>>

» <UlTableViewCellContentView: 0x10902b330; frame = (0 0; 414 397); gestureRecognizers = <NSArray: 0x2829dd3b0>: layer = <CAlLayer: 0x2827de320>>

» <SemiSocialMedia.AvatarView: 0x1090446e0; frame = (8 8; 50 62); layer = <CALayer: 0x2827efc40>>

> <SemiSocialMedia.AvatarView: 0x10873c760; frame = (8 8; 50 62); layer = <CALayer: 0x2827eb7e0>>

» <SemiSocialMedia.AvatarView: 0x10872fb00; frame = (8 8; 50 62); layer = <CALayer: 0x2827d12c0>>

» <UlTableViewCellContentView: 0x10873efcO; frame = (0 0; 414 144.667); gestureRecognizers = <NSArray: 0x2829fd5f0>; layer = <CALayer: 0x2827ebc80>>
<UlTableViewCellContentView: 0x10873efc0O; frame = (0 0; 414 441.333); gestureRecognizers = <NSArray: 0x2829fd5f0>; layer = <CALayer: 0x2827ebc80>>
» <UITableViewCellContentView: 0x10901fbd0; frame = (0 0; 414 421); gestureRecognizers = <NSArray: 0x2829d3030>: layer = <CALayer: 0x2827d5a80>>
» <UlTableViewCellContentView: 0x10902b330; frame = (0 0; 414 124.333); gestureRecognizers = <NSArray: 0x2829dd3b0>; layer = <CAlLayer: 0x2827de320>>
» <UITableViewCellContentView: 0x1090294d0; frame = (0 0; 414 421); gestureRecognizers = <NSArray: 0x2829dc2d0>; layer = <CALayer: 0x2827dc6c0>>
» <SemiSocialMedia.AvatarView: 0x109027ecQ; frame = (8 8; 50 62); layer = <CALayer: 0x2827dc220>>
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over the rocks. | think | saw a seal sitting
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Cat friend

| met the sweetest cat today! He was
orange and absolutely huge. He was not
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Constraint Churn

Avold removing all constraints
Add static constraints once
Only change the constraints that need changing

Hide views instead of removing them



Intrinsic Content Size

Not all views need It

Views with non view content:
« UllmageView returns its Iimage size
o UlLabel returns its text size

UlView uses It to make constraints



Overriding

Optionally override for text measurement
« Return size If known without text measurement

e Use UIView.noIntrinsicMetric and constraints



Overriding

Optionally override for text measurement
« Return size If known without text measurement

e Use UIView.noIntrinsicMetric and constraints

override var intrinsicContentSize: CGSize {

return CGSize(width: UIView.noIntrinsicMetric, height: UIView.noIntrinsicMetric)



System Layout Size Fitting Size

systemLayoutSizeFitting(_ targetSize:)

Used when combining with frames



Getting Size from the Engine

Engine Is created

Constraints are added

Layout Is solved

Size of the top view Is returned

Engine Is discarded
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Getting Size from the Engine

Engine Is created
Constraints are added
Layout Is solved
{50,120%
Size of the top view Is returned

Engine Is discarded



Unsatisfiable Constraints

There Is no solution for the specified constraints
Logging will help you to debug
Can mask other issues

See related session for debugging tips

Mysteries of Auto Layout, Part 2 WWDC 2015



Ready, Set, Go!

Think before you update constraints
Tune as needed

Enjoy your faster layouts



More Information

https://developer.apple.com/wwdc18/220

UIKit and Layout Lab Technology Lab 2 Thursday 11:00AM






