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Sample code: AdvancedCollectionView-1.0
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Data Sources
Minimizing complexity









Traditional Data Source

Implemented in UICollectionViewController 

Either 
• One gigantic controller 

• One controller per content type 

Doesn’t encourage code reuse for similar sections 



Aggregate Data Source

Implement data sources as separate objects 

Enables code reuse 

Single view controller 



Aggregate Data Source

AAPLDataSource 
The base data source class 

AAPLSegmentedDataSource 
Multiple children; only one active at a time 

AAPLComposedDataSource 
Multiple children; all active at once 

AAPLBasicDataSource 
One section; items stored in an NSArray
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Custom Data Source

Details 

Episodes 

Reviews 

Trends 
• Graph 

• History
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Single Loading Indicator

Data source responsible for loading

View controller starts fetch in -viewWillAppear:

Use state machine



Initial Loading 
Content

Content 
Loaded

Refresh-
ing 

Content

No 
Content

Error

AAPLLoadableContentStateMachine
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Aggregate Data Sources

Ratings Data 
Source

Reviews Data 
Source

200 OK
Composed 

Data Source

GET http://example.com/ratings/

GET http://example.com/reviews/

200 OK

Content Loaded

Content Loaded

Loading Content

^{…}^{…}



Aggregate Data Sources

Ratings Data 
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Content Loaded

Content Loaded

^{…}^{…}
[collectionView performBatchUpdates:^{ 
!

!

!

!

} completion:nil];



Aggregate Data Sources

Ratings Data 
Source

Reviews Data 
Source

Composed 
Data Source

Content Loaded

Content Loaded

Content Loaded
^{…}

^{…}

[collectionView performBatchUpdates:^{ 
!

!

!

!

} completion:nil];



Aggregate Data Sources
Recap

Reduce view controller complexity 

Promotes code reuse 

Isolates task specific logic 

Enables unified loading indicator 
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Custom UICollectionViewLayout
Complete flexibility and power



Design Metrics

What information did we need? 
• Per section? 

• Per header and footer? 

Where does it go?
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Header and Footer Metrics
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The Ocelot is also known as the dwarf leopard.
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Custom Attributes

backgroundColor 

selectedBackgroundColor 

padding 

pinnedHeader 
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Global Headers

NSIndexPath normally has two indexes 
• Section 

• Item

NSIndexPath with only one index 
[NSIndexPath indexPathWithIndex:0]

Need to ensure code checks length of index paths
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• Delta to prevent unwanted motion



Target Content Offset
-targetContentOffsetForProposedContentOffset:

Adjusts scroll offset

Used by layout to calculate
• Pinning offset

• Delta to prevent unwanted motion

Get this calculation correct—use it in many places
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Initial and Final Layout Attributes
-initialLayoutAttributes* and -finalLayoutAttributes*

-initialLayoutAttributes*: called if the view will be on screen after the update 

-finalLayoutAttributes*: called if the view was on the screen before the update 

Both methods will be called for a view that remains on screen 

Simple once update information processed
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-initialLayoutAttributesForAppearingItemAtIndexPath:

NSInteger section = indexPath.section; 
!

AAPLCollectionViewGridLayoutAttributes *result = 
    [self.indexPathToItemAttributes[indexPath] copy]; 
!

BOOL inserted = [self.insertedSections containsIndex:section] || 
    [self.insertedIndexPaths containsObject:indexPath]; 
BOOL reloaded = [self.reloadedSections containsIndex:section]; 

!

…
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-initialLayoutAttributesForAppearingItemAtIndexPath:

NSInteger section = indexPath.section; 
!

AAPLCollectionViewGridLayoutAttributes *result = 
    [self.indexPathToItemAttributes[indexPath] copy]; 
!

BOOL inserted = [self.insertedSections containsIndex:section] || 
    [self.insertedIndexPaths containsObject:indexPath]; 
BOOL reloaded = [self.reloadedSections containsIndex:section]; 

!

…



-initialLayoutAttributesForAppearingItemAtIndexPath:

… 
!

if (inserted) 
    result.alpha = 0; 
!

if (reloaded && !self.oldIndexPathToItemAttributes[indexPath]) 
    result.alpha = 0; 
!

results.frame = CGRectOffset(results.frame, 
    -self.contentOffsetDelta.x, -self.contentOffsetDelta.y); 
return results; 



-initialLayoutAttributesForAppearingItemAtIndexPath:

… 
!

if (inserted) 
    result.alpha = 0; 
!

if (reloaded && !self.oldIndexPathToItemAttributes[indexPath]) 
    result.alpha = 0; 
!

results.frame = CGRectOffset(results.frame, 
    -self.contentOffsetDelta.x, -self.contentOffsetDelta.y); 
return results; 



-initialLayoutAttributesForAppearingItemAtIndexPath:

… 
!

if (inserted) 
    result.alpha = 0; 
!

if (reloaded && !self.oldIndexPathToItemAttributes[indexPath]) 
    result.alpha = 0; 
!

results.frame = CGRectOffset(results.frame, 
    -self.contentOffsetDelta.x, -self.contentOffsetDelta.y); 
return results; 



UICollectionViewLayout
Recap

Book keeping is critical 

Optional methods make a big difference 
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Swipe to Edit and Drag Reordering
Just a little something extra



Swipe to Edit

Add AAPLAction instances to cells 

!

NSString *favoriteTitle = NSLocalizedString(@“★”, @“Favorite action”); 
NSString *deleteTitle = NSLocalizedString(@“Delete”, @“Delete action”); 
!

cell.editActions = @[ 
    [AAPLAction actionWithTitle:favoriteTitle 
        selector:@selector(makeFavorite:)], 
    [AAPLAction destructiveActionWithTitle:deleteTitle 
        selector:@selector(swipeToDeleteCell:)] 
]; 



Additional Custom Attributes

columnIndex 

editing 

movable 



Swipe to Edit
One column

Delete★

Ocelot
The Ocelot is also known as the dwarf leopard.

Tiger
The tiger is the largest of the cat species.

Mountain Lion
Like almost all cats, the mountain lion is a solitary animal.
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Delete★

Leopard
The leopard is the smallest of the four big cats.

Lion
The male lion is easily recognized by its mane.

Swipe to Edit
Two column

Delete★

Ocelot
The Ocelot is also known as the dwarf leopard.

Tiger
The tiger is the largest of the cat species.

Mountain Lion
Like almost all cats, the mountain lion is a solitary animal.

Cheetah
The cheetah can run faster than any other land animal.
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Swipe to Edit
Two column

Delete★

Ocelot
The Ocelot is also known as the dwarf leopard.
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Delete★

Batch Editing

Ocelot
The Ocelot is also known as the dwarf leopard.

Lion
The male lion is easily recognized by its mane.

Tiger
The tiger is the largest of the cat species.

editing = NO



Delete★

Batch Editing

Ocelot
The Ocelot is also known as the dwarf leopard.

Lion
The male lion is easily recognized by its mane.

Tiger
The tiger is the largest of the cat species.

editing = YES movable = YES



Batch Editing

Delete★

Ocelot
The Ocelot is also known as the dwarf leopard.

Lion
The male lion is easily recognized by its mane.

Tiger
The tiger is the largest of the cat species.



Batch Editing

Delete★

Ocelot
The Ocelot is also known as the dwarf leopard.

Lion
The male lion is easily recognized by its mane.

Tiger
The tiger is the largest of the cat species.



AAPLSwipeToEditStateMachine

Manages gesture recognizers 
• UIPanGestureRecognizer 

• UILongPressGestureRecognizer 

States are somewhat complex 

Works with our layout and cells Nothing

Tracking

Animating 
Open

Editing

Animating 
Shut



Drag to Reorder

Required layout changes 
• Layout gap 

• Hidden cells 

• Fast layout calculation 

Requires data source support 
• Can move item at indexPath? 

• May move item from indexPath to 
indexPath? 

• Move item at indexPath to indexPath
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Our Requirements

Complex data sources 

Single loading indicator 

Looked like UITableView 

Multiple columns on iPad 

Global headers 

Pinning headers 

Swipe to edit 

Batch edit 

Drag reordering



Summary

Aggregate data sources simplify complex designs 

Proper bookkeeping makes UICollectionViewLayout easy 

Swipe to Edit and Drag Reordering are incremental additions



More Information

Jake Behrens 
App Frameworks Evangelist 
behrens@apple.com 

Documentation 
Collection View Programming Guide for iOS 
http://developer.apple.com/ios 

Apple Developer Forums 
http://devforums.apple.com

http://developer.apple.com/ios
http://devforums.apple.com


Related Sessions

• What's New in Table and Collection Views Presidio Thursday 10:15AM



Labs

• Table View and Collection View Lab Frameworks Lab A Thursday 11:30AM




