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High-level dispatch_block_t
Long-running task

Subclassable
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Cancellation

var cancelled: Bool { get }

Only changes state
Subclasses dictate meaning

Susceptible to race conditions

operationA.cancel()
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Readiness

var ready: Bool { get }

Execute when ready
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Dependencies

"First this, then that”
Strict ordering
Implemented via readiness

Not limited by queues

let operationA = ...
let operationB = ...
operationB.addDependency(operationA)
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Apstraction

Operations abstract logic
Simplifies logic changes
WWDC app

» Custom backend — CloudKit
Grand Central Dispatch?
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Not just the backgrounao

Authentication
Videos

Alerts

"Modal” Ul
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MONDAY 11:00 AM

Keynote
11:00 AM - 1:00 PM - Presidio

MOI

Plati
3:30 -

MOl

App!
5:30 -

TUE

Pins
10:00

Send App Usage

Help improve the WWDC app and
Apple’s products and services by
sending data to Apple about how you
use the WWDC app.

For details see the updated Software
License Agreement in Settings, which
applies to the use of the WWDC app.

100%

Now

What's New in Web Development in WebKi...
10:00 - 10:40 AM - Mission

Patience is a virtue.
10:00 - 10:40 AM — Nob Hill
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Generating Dependencies
When two operations love each other...

"Never execute this until after executing that”

Saving a favorite
Downloading pass

Anything requiring login
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Fxtending Readiness
Adding requirements

‘Only execute this if...”

Examples
- Network is reachable
- Access to user location

- Useris"logged in”



9:41 AM 100%

Session

Advanced NSOperations

Operations are a flexible way to model your app's
business logic, but they can do so much more.
See how NSOperation forms the heart of the
WWDC app, and how using features like
dependencies, readiness, and composition allow
you to quickly and easily build dynamic and
complex apps.

Frida Network error

Unable to connect to server.

Add

Rem

Moscone
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Fetching favorites

override public func execute() {
let userRecordID: CKRecordID = ...
let predicate = NSPredicate(format: "creatorUserRecordID = %@", userRecordID)

let query = CKQuery(recordType: "SessionFavorite", predicate: predicate)

let queryOperation = CKQueryOperation(query)

executeQueryOperation(queryOperation)
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Fetching favorites

private func executeQueryOperation(queryOperation: CKQueryOperation) A
gueryOperation.recordFetchedBlock = ...
queryOperation.queryCompletionBlock = { cursor, error in

if let error = error {
self.finishWithError(error)

} else if let cursor = cursor {
let fetchMoreRecords = CKQueryOperation(cursor)
self.executeQueryOperation(fetchMoreRecords)

} else {

self.processFetchedRecords()

}

database.addOperation(queryOperation)



WWDC App

Fetching favorites

private func executeQueryOperation(queryOperation: CKQueryOperation) A
gueryOperation.recordFetchedBlock = ...

queryOperation.queryCompletionBlock = { cursor, error in

if let error = error {

self.finishWithError(error)

y else if let cursor = cursor {
let fetchMoreRecords = CKQueryOperation(cursor)
self.executeQueryOperation(fetchMoreRecords)

} else {

self.processFetchedRecords()

}

database.addOperation(queryOperation)




WWDC App

Fetching favorites

private func executeQueryOperation(queryOperation: CKQueryOperation) A
gueryOperation.recordFetchedBlock = ...
queryOperation.queryCompletionBlock = { cursor, error in

if let error = error {

self.finishWithError(error)

y else if let cursor = cursor 1
let fetchMoreRecords = CKQueryOperation(cursor)

self.executeQueryOperation(fetchMoreRecords)

} else {

self.processFetchedRecords()

}

database.addOperation(queryOperation)




WWDC App

Fetching favorites

private func executeQueryOperation(queryOperation: CKQueryOperation) A
gueryOperation.recordFetchedBlock = ...
queryOperation.queryCompletionBlock = { cursor, error in

if let error = error {
self.finishWithError(error)
} else if let cursor = cursor {
let fetchMoreRecords = CKQueryOperation(cursor)

self.executeQueryOperation(fetchMoreRecords)

} else {

self.processFetchedRecords ()

}

database.addOperation(queryOperation)
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There can be only one

Alerts

Videos
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Mutual Exclusivity
One alert at a time
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Operation

NSOperation subclass
Adds “‘conditions”
Adds “observers”
Example operations

» Groups

+ URLSessionTask

+ Location

+ Delay
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OperationCondition

Generates dependencies
Defines mutual exclusivity
Checks for satisfied conditions

Example conditions

+ MutuallyExclusive<T>
+ Reachability

- Permissions
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OperationOpserver

Notified about significant events
» Operation start

- Operation end

+ Operation generation

Example observers

- [Imeouts

+ Background tasks

+ Network activity indicator



Earthquakes

175km WNW of Pangai, T... '
W Wuw ! ' fm#
May 24, 2015, 7:39:02... '

1317km SW of Kokopo, Pap...

May 24, 2015, 6:30:11 A...

INFORMATION

15km NE of Los Olivos, C...
May 24, 2015, 3:37:14...

Location
167km ENE of Iquique, Ch...

4.9

May 24, 2015, 2:38:04... Magnitude

3km S of Sultan, Washing... [l
**-'~"‘"'|lp',f.’*f'r* 26 Depth
May 24, 2015, 2:21:34... !

Time
46km N of Charlotte Amal...  J
ey .IW 31

May 24, 2015, 1:54:57... Distance

5km NE of Edmond, Okla... "
" v 2.7

May 23, 2015, 11:54:54...

57km NW of Aguadilla, Pu... iy
e ”""':I't' 'lf"‘i"""' 2.9

May 23, 2015, 10:56:42...

W w'Wl

ol .
W’*‘** 33
May 23, 2015, 10:30:16...
15km SSE of Ridgemark, ...
W -

e

4
65km NNE of Arecibo, Pu... I*
|*

May 23, 2015, 10:12:50...

Earthquake

San Francisco

More Information

UNITED STATES

100% (.

1]

W




Summary



Summary

Operations abstract logic



Summary

Operations abstract logic

Dependencies clarity intent



Summary

Operations abstract logic
Dependencies clarity intent

Describe complex behaviors



Summary

Operations abstract logic
Dependencies clarity intent
Describe complex behaviors

Fnables powerful patterns



Related Sessions

Building Responsive and Efficient Apps with GCD Nob Hill Friday 10:00AM
CloudKit Tips and Tricks Pacific Heights ~ Thursday 4:30PM

Advanced CloudKit WWDC14



More Information

Documentation and Videos Sample Code

Threading Programming Guide Advanced NSOperations
developerapple.com/library developerapple.com/wwdc
Technical Support General Inquiries

Apple Developer Forums Dave Delong, Frameworks Evangelist

developerapple.com/forums delong@apple.com

Developer Technical Support
developerapple.com/support/technical
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