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Helping You Build Better Apps

All stages of app’s lifecycle
Experiment with entire API
Visibility into all events

Understand aggregate behavior
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root record |

i parent reference

What's New with CloudKit WWDC16
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Example Todo List App
Fetch changes APls

CKDatabaseSubscription (private database)
CKDatabaseSubscription (shared database)

Upon push and app Llaunch:
1. CKFetchDatabaseChangesOperation
2. CKFetchRecordZoneChangesOperation
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Example Todo List App
Fetch changes APls

CKDatabaseSubscription (private database)
CKDatabaseSubscription (shared database)

Upon push and app Llaunch:
1. CKFetchDatabaseChangesOperation
2. CKFetchRecordZoneChangesOperation

CloudKit Best Practices WWDC16

:=| Maintaining a Local Cache of CloudKit Records
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Demo
Fetching changes in CloudKit Dashboard



| EDITING RECORD X

v Metadata
Name: C5304752-9819-48F3-B837-4256F45652B1
Type: List

Database: private

Zone: Todos

Created: May 18 2017 10:51 AM
by Dave Browning
((6c07d121939728c5¢c22a18487fb57b01)

Modified: May 19 2017 3:24 PM
by Dave Browning
(_6c07d121939728c5¢c22a18487fb57b01)

Change Tag: m

» References 0
» Sharing Not Shared
¥ Fields 10f1
name STRING
Movies to Watch




| EDITING RECORD X

v Metadata

HTTP POST /database/1/1Cloud.com.wwdcl?/.todos/development/

private/records/modify Name: C5304752-9819-48F3-B837-4256F45652B1
Type: List

{ . . ; Database: private
operations'": [
{ Zone: Todos
"operationType": "update", Created:  May 18 2017 10:51 AM
11 11 |
reco rd : { by Dave Browning
((6¢c07d121939728c5¢c22a18487fb57b01)
"recordName": “C5304752-9819-48F3-B837..", -
1 r‘ecor‘dType" : “LiSt", Modified: May 19 2017 3:24 PM

by Dave Browning
((6c07d121939728c5¢c22a18487fb57b01)

Change Tag: m

» References 0
» Sharing Not Shared
¥ Fields 10f1
name STRING

Movies to Watch




EDITING RECORD

v Metadata
HTTP POST /database/1/iCloud.com.wwdcl?7.todos/development/
p r ivat e/ reco r.d S/mOd lfy Name: CH5304752-9819-48F3-B837-4256F45652B1
Type: List
{ . . ; Database: private
operations'": [
{ Zone: Todos
"operationType": "update", Created:  May 18 2017 10:51 AM
i1 i1 |
reco rd : _{ by Dave Browning
(06¢07d121939728c5c22a18487fb57b01)
"recordName': “C5304752-9819-48F3-B837/..",
1 i, dy = ] Modified: May 19 2017 3:24 PM
recordType': “List”, e
(_6¢c07d121939728c5¢c22a18487fb57b01)
Change Tag: m
» References 0
let operation = CKModifyRecordsOperation( » Sharing Not Shared
recordsToSave: [record], — o
recordIDsToDelete: []
) name STRING
. . . Movies to Watch
operation.modifyRecordsCompletionBlock = { b i
(savedRecords, deletedRecordIDs, error) in /

}

privateDB.add(operation)




LOAD RECORI

Private Database

dave.ck.wwdc17@icloud.com

=TCH RECORD CHANGES SINCE:

AQAAAAAAAAAXT/]]]]]]]+hzFL5eSRIOYCbNP
NBUdxY

Fetch Changes

Create New Record...

Accept Shared Record...




LOAD RECORDS FROM:

Private Database

e > . wir N d ~ -
dave.ck.wwdcl/@icloud.com

HTTP POST /database/1/1iCloud.com.wwdcl?/.todos/Development/private/

records/changes
Todos {
USING: ‘zonelD": {
| | '"zoneName": "Todos",
Changes "ownerRecordName'": " 6c07d121939728c5c22a18487fb57b01"
TR e B "syncToken": "AQAAAAAAAAAXT/////////+hzFL5eSRIQYCcbNPNBUdxY",
AQAAAAAAAAAXT//]]]]]]]+hzFL5eSRIOYCcbNP "resultsLimit":* 200

NBUdxY }

Fetch Changes

Create New Record...

Accept Shared Record...




Private Database

HTTP POST /database/1/1iCloud.com.wwdcl?/.todos/Development/private/

: | | NG i |
™~ M L7 \AJ\A) ~ ) 1T 'a ~MTTY
aave.CK.W *.".,Q\_.,! / \'k;-f'!\JOU'-‘:.."\,-(/f Il

records/changes
Todos {
e "zoneID": {1

| '"'zoneName": "Todos",
""ownerRecordName": " 6¢c07d121939728c5c22a184871tb57b01"

TR AR e "'syncToken": "AQAAAAAAAAAXT/////////+hzFL5eSRIQOYcbNPNBUdxY",
AQAAAAAAAAAXT//]]]]]]]+hzFL5eSRIOYCcbNP "resultsLimit":* 200
NBUdxY }

| | let operation = CKFetchRecordZoneChangesOperation(
Fetch Changes “ recordZonelIDs: zonelDs,
optionsByRecordZoneID: optionsByRecordZoneID

operation.recordChangedBlock = {..}
operation.recordWwithIDWasDeletedBlock = {..}

- operation.recordZoneChangeTokensUpdatedBlock = {..}
operation.recordZoneFetchCompletionBlock = {..}
operation.fetchRecordZoneChangesCompletionBlock = {..}

privateDB.add(operation)




Demo
Subscriptions & Push in CloudKit Dashboard



Log Event

2017-05-19 15:24:51 10S:;11.9 Dave Browning database 5B55E1C8D1 1Initialization operation: zone fetch
(_6c07d121939 6CD94C database: private
728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms

request size: 409B

response size: 0B

hardware: iPhone8, 2

op. group id: 637989DOCDA36C66

op. group quantity: 5

requestId: 534A7B17-9B03-4D50-B824—-78885B8F59F3




Log Event

Time

2017-05-19 15:24:51




Log Event

Platform

10S
macOS
tv0S
watchOS
web



Log Event

User

Dave Browning
(_6c07d121939
728c5c22a1848
7fb57b01)

user record ID
+ name, 1f team member



Log Event
Type

database

database
push
sharing



Log Event
Operation ID

5B55E1C8D1
6CD94C




Log Event

Operation Group Name




Log Event

Detalls

operation: zone fetch
database: private
zone: Todos
server latency: 29ms

request size: 409B

response size: 278B

hardware: iPhone8, 2

op. group id: 637989DOCDA36C66

op. group quantity: 5

requestId: 534A7B17-9B03-4D50-B824—-78885B8F59F3




Log Event

Type of operation

T D | =4+~ e [ onala 3 = Y- ar ” '., 1 e % 1 IS .', i ] MT .“
fime Platform User [ype Operation ID Op. Group Name Details

v 2017-05-19 15:24:51 1i0S;11.0 Dave Browning database SBSSEIC8DI Initralization | operation: zone fetch
(_6c07d121939 6CD94C database: private

728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms

request size: 409B

response size: 278B

hardware: iPhone8, 2

op. group id: 637989DOCDA36C66

op. group quantity: 5

requestId: 534A7B17-9B03-4D50-B824—-78885B8F59F3

record modify
database changes
zone changes
record fetch



Log Event

Database
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v 2017-05-19 15:24:51 1i0S;11.0 Dave Browning database 5B55E1C8D1 1Initialization operation: zone fetch
(_6c07d121939 6CD94C database: private
728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms

request size: 409B

response size: 278B

hardware: iPhone8, 2

op. group id: 637989DOCDA36C66

op. group gquantity: 5

requestId: 534A7B17-9B03-4D50-B824—-78885B8F59F3

private
public
shared



Log Event

one
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2017-05-19 15:24:51 1i0S;11.0 Dave Browning database 5B55E1C8D1 1Initialization operation: zone fetch
(_6c07d121939 6CD94C database: private
728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms

request size: 409B

response size: 278B

hardware: iPhone8, 2

op. group 1id: 637989DOCDA36C66

op. group gquantity: 5

requestId: 534A7B17-9B03-4D50-B824—-78885B8F59F3




Log Event

Server latency
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v 2017-05-19 15:24:51 1i0S;11.0 Dave Browning database 5B55E1C8D1 1Initialization operation: zone fetch
(_6c07d121939 6CD94C database: private

728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms

request size: 409B

response size: 278B

hardware: iPhone8, 2

op. group id: 637989DOCDA36C66

op. group gquantity: 5

requestId: 534A7B17-9B03-4D50-B824—-78885B8F59F3

does not 1nclude Internet latency
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Log Event

Request size

Time

2017-05-19

15:24:51

108711..9

vnea
! _-gl ;r_-' S

Dave Browning database
(_6c07d121939
728c5c22a1848

7fb57b01)

fF IMmaararis ) Y (211 Narmmoa
vperation v VP, GIOUp iNdimie

5B55E1C8D1 Initialization
6CD94C

v'b--,’ o o |
f artqalic
eLdlls

operation:
database:

zone:

server latency:

request size:

response size:
hardware:

op. group id:
op. group quantity:
requestId:

zone fetch
private

Todos

29ms

409B

278B

iPhone8, 2
637989DOCDA36C66
-

534A7B17-9B03-4D50-B824—-78885B8F59F3
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Log Event

Response size

Time

2017-05-19

15:24:51

108711..9

vnea
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Dave Browning database
(_6c07d121939
728c5c22a1848

7fb57b01)

fF IMmaararis ) Y (211 Narmmoa
vperation v VP, GIOUp iNdimie

5B55E1C8D1 Initialization
6CD94C

v'b--,’ o o |
f artqalic
eLdlls

operation:
database:

zone:

server latency:

request size:
response size:
hardware:

op. group id:
op. group quantity:
requestId:

zone fetch
private

Todos

29ms

409B

278B

iPhone8, 2
637989DOCDA36C66
-

534A7B17-9B03-4D50-B824—-78885B8F59F3




Log Event

Hardware
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v 2017-05-19 15:24:51 1i0S;11.0 Dave Browning database 5B55E1C8D1 1Initialization operation: zone fetch
(_6c07d121939 6CD94C database: private

728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms

request size: 409B

response size: 278B

hardware: 1Phone8, 2

op. group id: 637989DOCDA36C66

op. group gquantity: 5

requestId: 534A7B17-9B03-4D50-B824—-78885B8F59F3

not a new iPhone @&



Log Event

Operation group details

op. group id: 637989DOCDA36C66

op. group quantity: 5



Log Event
Request ID
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v 2017-05-19 15:24:51 1i0S;11.0 Dave Browning database 5B55E1C8D1 1Initialization operation: zone fetch
(_6c07d121939 6CD94C database: private

728c5c22a1848 zone: Todos
7fb57b01) server latency: 29ms

request size: 409B

response size: 278B

hardware: iPhone8, 2

op. group id: 637989DOCDA36C66
op. group quantity:

o ~ =T
requestId:

A CKOperation may lead to
multiple requests



Log Event

Errors

2017-05-18

10:10:24

108;11.0

Emily Parker
(_d3944e53690
9d3320da8060b
8e74df9b)

database

28EA879074
17C153

Initialization

error:
operation:
database:

zone:

server latency:

request size:
response size:
hardware:

op. group 1id:
op. group quantity:
requestId:

ZONE_NOT_FOUND
zone fetch
private

Todos

4ms

412B

0B

iPhone8,1
293A83DEEFO97DD4
5
DC604F59-C950-41BF-AC92-613A24498A4A




Log Event

Type of error

2017-05-18 10:10:24

1T .
T rrem

Tl 101

4 v 18 1Rl

10S;11.0

Emily Parker
(_d3944e53690
9d3320da8060b
8e74df9b)

database

oY 1E=~Taal=
JLIL) L =10 0L+
i i

28EA879074 1Initialization
170153

operation:
database:

zone:

server latency:

request size:
response size:
hardware:

op. group 1id:
op. group quantity:
requestId:

zone fetch

private

Todos

4ms

412B

0B

iPhone8,1

293A83DEEF097DD4

5
DC604F59-C950-41BF-AC92-613A24498A4A
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Operation Groups

CKModifyZoneOperation




Operation Groups

CKModifyZoneOperation

CKModifySubscriptionsOperation




Operation Groups

CKModifyZoneOperation

CKModifySubscriptionsOperation

CKFetchDatabaseChangesOperation




Operation Groups

CKModifyZoneOperation

CKModifySubscriptionsOperation

CKFetchDatabaseChangesOperation

CKFetchDatabaseChangesOperation




Operation Groups




Operation Groups

AutomatedBackup
ManualBackup
Restore



Operation Groups

AutomatedBackup SettingUpLibrary
ManualBackup ThumbnailsDownload
Restore FetchingMovieStream



Operation Groups @

AutomatedBackup SettingUpLibrary Sync down (initial)
ManualBackup ThumbnailsDownload Sync down (push triggered)
Restore FetchingMovieStream Download (user initiated)



open class CKOperationGroup : NSObject, NSSecureCoding 1

open var operationGroupID: String { get }

@NSCopying open var defaultConfiguration: CKOperationConfiguration?

open var name: String?

open var quantity: Int

open var expectedSendSize: CKOperationGroupTransferSize
open var expectedReceiveSize: CKOperationGroupTransferSize

open class CKOperation : Operation A
open var group: CKOperationGroup?
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open var name: String?

open var quantity: Int

open var expectedSendSize: CKOperationGroupTransferSize
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open class CKOperationGroup : NSObject, NSSecureCoding 1

open var operationGroupID: String { get }

@NSCopying open var defaultConfiguration: CKOperationConfiguration?

open var name: String?

open var quantity: Int

open var expectedSendSize: CKOperationGroupTransferSize
open var expectedReceiveSize: CKOperationGroupTransferSize

open class CKOperation : Operation A
open var group: CKOperationGroup?



open class CKOperationGroup : NSObject, NSSecureCoding 1

open var operationGroupID: String { get }

@NSCopying open var defaultConfiguration: CKOperationConfiguration?

open var name: String?

open var quantity: Int

open var expectedSendSize: CKOperationGroupTransferSize
open var expectedReceiveSize: CKOperationGroupTransferSize

open class CKOperation : Operation A
open var group: CKOperationGroup?



public enum CKOperationGroupTransferSize : Int {

case unknown

case kilobytes

case megabytes

case tensOfMegabytes



open class CKOperationGroup : NSObject, NSSecureCoding 1

open var operationGroupID: String { get }

@NSCopying open var defaultConfiguration: CKOperationConfiguration?

open var name: String?

open var quantity: Int

open var expectedSendSize: CKOperationGroupTransferSize
open var expectedReceiveSize: CKOperationGroupTransferSize

open class CKOperation : Operation A
open var group: CKOperationGroup?



open class CKOperationGroup : NSObject, NSSecureCoding 1

open var operationGroupID: String { get }

@NSCopying open var defaultConfiguration: CKOperationConfiguration?

open var name: String?

open var quantity: Int

open var expectedSendSize: CKOperationGroupTransferSize
open var expectedReceiveSize: CKOperationGroupTransferSize

open class CKOperation : Operation A
open var group: CKOperationGroup?



open class CKOperationConfiguration : NSObject {

open var container: CKContainer?

open
open
open

open
open

var qualityOfService: QualityOfService

var allowsCellularAccess: Bool

var 1slLonglLived: Bool

var timeoutlInterval

LForRequest: Timelnterval

var timeoutlInterval

_ForResource: TimeInterval



open class CKOperationConfiguration : NSObject {

open var container: CKContainer?

open
open
open

open
open

var qualityOfService: QualityOfService

var allowsCellularAccess: Bool

var 1slLonglLived: Bool

var timeoutlInterval

LForRequest: Timelnterval

var timeoutlInterval

_ForResource: TimeInterval












CKOperation

CKOperation

CKOperation

CKOperation



Log Event

Operation group

Initialization

op. group id: 637989DOCDA36C66
op. group quantity: 5




Log Event

Operation group = Operation

5B55E1C8D1
6CD94C
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Log Event

Operation group > Operation = Request

Time

2017-05-19

15:24:51

108711..9

vnea
! _-gl ;r_-' S

Dave Browning database
(_6c07d121939
728c5c22a1848

7fb57b01)

~,

e 72 o~ =, &
fYmoaaratis B Y (211 Narmmoa
vperation v VP, GIOUp iNdimie

5B55E1C8D1 Initialization
6CD94C

v'b--,’ o o |
f artqalic
eLdlls

operation:
database:

zone:

server latency:

request size:

response size:
hardware:

op. group id:

op. group quantity:

o ~ =T
requestId:

zone fetch
private

Todos

29ms

409B

278B

iPhone8, 2
637989DOCDA36C66
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Privacy

Your i1Cloud account Everyone else’s account



Privacy

Your i1Cloud account Everyone else’s account

Q orivate & shared data

° private & shared data



Privacy

Your i1Cloud account Everyone else’s account

Q orivate & shared data

° orivate & shared data

® nublic data ® nublic dats



Privacy

Your i1Cloud account Everyone else’s account

Q orivate & shared data

° orivate & shared data




Privacy

Your i1Cloud account Everyone else’s account

Q orivate & shared data

° orivate & shared data

k Log events do not include data )






root record

.

parent reference



Demo
Sharing in CloudKit Dashboard



Telemetry
Monitoring for changes

Requests @

May 02 2017
Mrecord fetch: 2,314,382 ops

record modify subscription modify asset upload token fetch zone modify zone fetch record fetch zone changes




Telemetry
Detecting errors

Error Counts @

May 07 2017
B ZONE_NOT_FOUND: 1,725 errors (from 55 users)

TRY_AGAIN_LATER CONFLICT ACCESS_DENIED QUOTA_EXCEEDED BAD_REQUEST ZONE_NOT_FOUND NOT_FOUND

New CKError documentation



Telemetry
Verifying pushes

Pushes Sent @




Summary

MacBook Pro




Summary

New CloudKit Dashboard

MacBook Pro




Summary

New CloudKit Dashboard
New CKOperationGroup API




Summary

New CloudKit Dashboard
New CKOperationGroup API

Send us your feedback!




More Information
https://developer.apple.com/wwdc1//226

cloudkit@apple.com



Labs

CloudKit & iCloud Lab Technology Lab | Tue 4:10PM-6:00PM

CloudKit & iCloud Lab Technology Lab C Thur 11:00AM-1:00PM







