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SwiftKey for iOS

2+ #|Free App in Sep 2014
+ @’s Best of 2014

* The Verge: Best keyboard for Your iPhone



® What is the single most
used app on your iPhone?
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eeee0 3 = 11:48 AM @ 7 % 67% )

< Messages Maxim C Details

How is the prep for iIOSDevUK

going?
Freaking out, you?

Ha. Yeah, standard. Have that all

the time too.
Haha
'.Hahaha ~ Haha P = | 1]
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asdf gh j k I
&z x c v b n m'_@.
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11:27 AM @& 7 % 75% )

Update Status

Using Facebook at iOSDevUK

iosDev iQSDe.vUK A_iOSDevWéekIy
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asdfgh kI
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11:59 AM @ 7 % 65% )

L2

Welcome to the iOSDevUK confe

confe | cqnférence conferences
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eee0c0 3 T 11:36 AM @ 7 % 73% )

Cancel Very important email

everyone@gmail.com

Very important email

You should not forg

Sent from my iPhone

forg | forget ,' ~ forgotten
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eee0c0 3 T 11:50 AM @ 7 % 67% )

Reminders

Put my hands up in the air like |
dont

_dQ_ntA'. | don't  dost
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11:39 AM @& 71 % 72% )

v, & ~ = 4 A

| am an important documents

Text that should be read by you! Watc|

.Watt; | 'WatCh | Watching
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11:41 AM

czechboy0 modified this issue 13 days ago

Comment on issue

Something to consider{

Close and comment

considered ,Consid.er. Iconsidering
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11:37 AM

Sushi Bars

BEST MATCHES

SUSHISAMBA London

110 Bisht ate, London
1059 reviews on TripAdvisor

sushi

Sticks N Sushi
pan - 11 Henrietta S
328 reviews on TripAdvisor

LOI |

Sunshiné . Sushi

@ 7

73% M )

Cancel

Suspicious
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eee00 3 7 11:43 AM 70% )

paris CANCEL

Paris Garden

Paris

Paris Gardens

Café de Paris

Paris

Search for “paris”

Paris | paris . Parish
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eeec0 3 = 11:42 AM @ 7 % 71% )

Q. lady Cancel

lady
lady
lady
lady
lady

lady

lady
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t(keyboard) > t(not-keyboard)



custom keyboards on iOS

+ 0S8

+> @:”The essential function of a custom keYboard is
simple: Respond to taps, gestures, or other input
events and provide text, in the form of an
unattributed NSString object, at the text insertion
point of the current text input object.”



installation



eecee T 9:41 AM < % 100% ) 4

< All Notes |—1_|

v

Settings |
General

KeYboard
Keyboards

Add New Keyboard...
SwiftKey

Go into SwiftKey
Allow Full Access
Allow
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under the hood



Text Input Object

insertText:
[cio]
App Extension Xcode Project Running Keyboard
Target Template
Containing App UIInputViewController
view
Custom Keyboard Target
Custom
Keyboard - o
Next Keyboard Hello 7—

UlButton
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Text Input Object

insertText:
[cio]
App Extension Xcode Project Running Keyboard
Target Template
Containing App UIInputViewController
view
Custom Keyboard Target
Custom
Keyboard - o
Next Keyboard Hello 7—

UlButton




5]

% insertText(text: String)
% deleteBackward()

% advanceToNextInputMode()

e
% textDidChange(textInput: UITextInput?)

2 documentContextBeforelnput
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shared container




darwin notifications

CFNotificationCenterRef const center = CFNotificationCenterGetDarwinNotifyCenter();
CFDictionaryRef const userInfo = NULL;

BOOL const deliverImmediately = YES;

CFStringRef str = (__bridge CFStringRef)@"iosdevuk.message. fun";
CFNotificationCenterPostNotification(center, str, NULL, userInfo, deliverImmediately);



limitations

<+ not presented in certain scenarios
2 secure text fields (passwords)
2+ apps disallowing 3rd party keyboards

2+ lock screen when passcode is enabled
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existing issues with custom keyboard API

+ revert (“this isn’t my keyboard!”)

+ hang (”... where is mYy keYyboard?”)

é 0@



interesting challenges

» memory limit

2 unavailability of many standard APIs
(UlApplication, ...)



memory limit

<50MB



>H50OMB






memory limit workarounds

memory mapping « -
caching views

ho Core Data

stay under 30MB

watch out for spikes

b b b b I



instruments

» Allocations
2 VM Tracker



Instruments

.§ iPhone 6 (8.4 Simulator) ) (E) SwiftKey Run 2 of 2 00:00:24 -+ —] [

|nStrumentS l’_)o'dol E | I U I B | Ioo.fol LI U R B B | IOO:QOI LI U I B B | |00'30I LI AR N B B | IOO.AOI LI U R B B | IOO:SOI LI U I B B | ]Oi'dol I A N B A | Ioi.fol | I N I |

AN

%’g’ Allocations
d J |
Dirty Size

, ‘
q VM Tracker Resident Size

W Allocations = Call Trees Call Tree @ © o= =

Bytes Used v Count Symbol Name Generation Analysis
8.82 MB 53.7% 45612 start_wqthread
8.82 MB 53.7% 45612 _pthread_waqthread
8.81 MB  53.7% 45609 _dispatch_worker_thread3 Allocation Lifespan
8.81 MB 53.7% 45609 _dispatch_root_queue_drain All Allocations
8.78 MB 53.5% 45315 _dispatch_queue_invoke SR AR
8.78 MB 53.5% 45315 _dispatch_queue_drain Created & Destroyed
8.68 MB 53.0% 43832 _dispatch_client_callout
8.34 MB  50.8% 40922 __NSOQSchedule_f Allocation Type
8.34 MB 50.8% 40919 -[__NSOperationinternal _start:] ) All Heap & Anonymous VM
I N 2T e T e - W A Heap Allocations
50.8% 40895 __NSBLOCKOPERATION_IS_CALLING_OUT_TO_A_BLOCK__ All VM Regions
45.7% 39171 __44-[SKSession performSyncBlockOnSessionQueue:]_block_invoke Call Tree
45.7% 39171 __68-[SKLanguageModelLoader loadLanguages:withCompletion:waitUntilD
45.5% 38879 -[SKSession loadLanguageAtPath:error:]
45.5% 38877 -[SKSession loadModel:error:]
45.5% 38877 TouchType::Predictorimpl::load(TouchType::ModelSetDescription cons Invert Call Tree
45.5% 38877 TouchType::Predictorimpl::loadModels(TouchType::ModelSetDescrip Hide System Libraries
40.7% 38514 TouchType::InputModel::addSet(TouchType::ModelSet const&) Flatten Recursion
40.7% 38510 TouchType::InputModel::addTermModel(unsigned char, TouchTyp
29.2% 6 TouchType::Trie::finishinsert()
29.2% TouchType::PackedLexMultiMap::reserve(unsigned long, unsi Count
29.2% operator new(unsigned long) Bytes
29.2% malloc
29.2% malloc_zone_malloc Data Mining

Mark Generation

Separate by Category
Separate by Thread

Call Tree Constraints




testing

2 ho testing bundle for keyboards

2 test code in a Embedded Framework, don’t put code
exclusively into the keyboard

2+ hacky: measure “resident size” tests with a live
extension

2 pixel-perfect testing of rendering code



recap

great opportunity
most used piece of software on everyone’s phone
hot just a utility

hard problems still to be solved

b b b b I

innovation, not one clear answer



SwiftKey is hiring

+ i0S Developer

2 great team

% hard, original problems (bye bye StackOverflow)

< opportunity to build the single most used app of
millions of people


https://swiftkey.bamboohr.com/jobs/view.php?id=16

Thank you for ¥ ing.




questions?

% hame: honza dvorsky

2 site: honzadvorsky.com

2 twitter: @czechboyO

% work at: SwiftKey



http://honzadvorsky.com
https://twitter.com/czechboy0
http://swiftkey.com/en/keyboard/ios/

links

honhzadvorsky.com

Job: 10S Developer at SwiftKey

SwiftKey

Custom Keyboard Guide Recommended Reading
The Verge: Best iPhone keyboard

Image used from documentation



http://honzadvorsky.com
https://swiftkey.bamboohr.com/jobs/view.php?id=16
http://swiftkey.com/en/keyboard/ios/
https://developer.apple.com/library/ios/documentation/General/Conceptual/ExtensibilityPG/Keyboard.html
http://www.theverge.com/2015/4/30/8513417/best-iphone-keyboard-swiftkey-swype-apple-fleksy
https://developer.apple.com/library/ios/documentation/General/Conceptual/ExtensibilityPG/Art/keyboard_architecture_2x.png

