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API Availability Checking



Important to Adopt New APIs

Every OS release comes with great new APIs
Customers expect you to adopt

Still have to support users on older OSes
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Base SDK and Deployment Target

Example: Supporting Multiple iOS Releases

Base SDK —»

<+— Deployment Target




Only Call APIs When Available at Run Time

Crash when new API called on older OS

Query runtime for availability?

» Easy to get wrong

» Hard to test

* Different syntax for different kinds of APIs
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Avalilability Checking in Swift

Unified query syntax #available

Compiler catches missing availability checks

Swift in Practice WWDC 2015




Avallability Checking for Objective-C!
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API Avalilability Checking in Objective-C

Compiler warns about unguarded uses of new API

Use pavailable to query APl availability at run time

(@Pavailable(10S 11, *))
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API Availability Checking in Objective-C

if (Pavailable(i0S 11, x))

On 10S returns true when iOS 11 APlIs are available

On all other platforms always returns true



Factor out Code with API_AVAILABILITY()

Convenient to write entire methods with limited availability

API_AVAILABILITY(10s(11.0))




Factor out Code with API_AVAILABILITY()

Convenient to write entire methods with limited availability

Can apply to entire classes

API_AVAILABILITY(10s(11.0))
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API Availability Checking in C/C++

Use builtin_available to check avallability at runtime

Include <os/availability.h> forthe API AVAILABILITY macro




Existing Projects: Warn for New API Only

Warn starting with 10S 11, tvOS 11, macOS 10.13, and watchOS 4
APIs introduced in older SDKs not checked at compile time
Existing code does not need to be rewritten

Use pavailable and API_AVAILABILITY when adopting new APls



New Projects: Warn for All Deployment Targets

All APIs are checked at compile time

Use pavailable and APTI_AVAILABILITY for APIs introduced after deployment target



New Projects: Warn for All Deployment Targets

All APIs are checked at compile time
Use pavailable and APTI_AVAILABILITY for APIs introduced after deployment target

Existing projects can opt-in






Static Analyzer Checks




Finds Deep Bugs

Great at catching hard-to-reproduce, edge-case bugs



Three New Checks

Suspicious comparisons of NSNumber and CFNumberRef
Use of dispatch_once() oninstance variables

Auto-synthesized copy properties of NsMutable types



Do Not Compare Number Objects to Scalars

Comparing NSNumber pointer value to o checks for nil — not zero number
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Do Not Compare Number Objects to Scalars

Comparing NsSNumber pointer value to o checks for ni1 — not zero number

@property NSNumber xphotoCount; °

— (BOOL)hasPhotos {

return self.photoCount.integerValue > 0;

¥

Instead, compare integer value to integer value



Do Not Implicitly Convert Number Objects to Booleans

Implicit conversion to Boolean value checks for nil — not zero number
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Do Not Implicitly Convert Number Objects to Booleans

Implicit conversion to Boolean value checks for nil — not zero number

@property NSNumber *xfaceCount; °

— (void)identifyFaces {
if (self.faceCount != nil)

return;

// Expensive Processing

¥

Instead, compare to nil explicitly



Control Check in Build Settings

Check for ambiguity by selecting ‘Yes (Aggressive)”:

v Yes (Aggressive)
Yes

No




Do Use dispatch_once( ) to Initialize Global State
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Do Use dispatch_once( ) to Initialize Global State

static dispatch _once_t oncePredicate;

Guarantees block is called exactly once

Predicate must be global or static variable



Do Not Store dispatch once tinlInstance Variables
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Do Not Store dispatch once tinlInstance Variables

self.photos == nil

Instead, use a lock to guarantee initialization performed once



Do Not Store dispatch once tinlInstance Variables

Instead, use a lock to guarantee initialization performed once



Do Not Auto-Synthesize NSMutable copy Properties

Setter calls -copy, which yields an immutable copy




Do Not Auto-Synthesize NSMutable copy Properties

Setter calls -copy, which yields an immutable copy

@property (copy) NSMutableArray<NSImage *> *xphotos;

— (void)replaceWithStockPhoto: (NSImage *)stockPhoto {
self.photos = [NSMutableArray<NSImage *> newl];
[self.photos addObject:stockPhotol;

L ionrrero adovsect 3 nvesaanizes seeccor sene to dntonce




Do Not Auto-Synthesize NSMutable copy Properties

Setter calls -copy, which yields an immutable copy

[self.photos addObject:stockPhoto]




Write NSMutable copy Accessors Explicitly

Instead, write explicit setter that calls -mutablecopy




Write NSMutable copy Accessors Explicitly

Instead, write explicit setter that calls -mutablecopy

[photos mutableCopy]
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Run Analyzer on Your Code!
Supports Objective-C, C, C++

Analyze during build

V¥ Static Analyzer - Analysis Policy

P Analyze During 'Build' v Yes
Mode of Analysis for 'Analyze’

Mode of Analysis for 'Build’

Finding Bugs Using Xcode Runtime Tools WWDC 2017/



New Warnings

Duncan Exon Smith, Clang Frontend Manager
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Capturing Parameters in Blocks with ARC

Most parameters are safe to capture in blocks

— (voild)validateDictionary: (NSDictionary *)dict usingChecker: (C

[dict enumerateKeysAndObjectsUsingBloc
1f ([checker checkObject:obj forKey:
*stop = YES;

1

<:M(1d key, 1d obj, BOO

key]) return;

necker x)checker {

. kstop) {
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Most parameters are safe to capture in blocks

if ([checker checkObject:obj forKey:key]) return;




Capturing Parameters in Blocks with ARC
Most parameters are safe to capture in blocks

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker: (Checker *x)checker
error: (NSError *xkx)error {

__block BOOL 1sValid = YES;
[dict enumerateKeysAndObjectsUsingBlock:*(1d key, 1d obj, BOOL *xstop) {

1f ([checker checkObject:obj forKey:key]) return;
xstop = YES; 1sValid = NO;
if (error) sxerror = [NSError errorWithDomain:...];

rl;

return isValid;




Capturing Parameters in Blocks with ARC
Most parameters are safe to capture in blocks

return isValid;




Assigning to Out Parameters in Blocks Is Unsafe
Out parameters are implicitly __autoreleasing in ARC

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker: (Checker *x)checker
error: (NSError *xkx)error {

__block BOOL 1sValid = YES;
[dict enumerateKeysAndObjectsUsingBlock:*(1d key, 1d obj, BOOL *xstop) {

1f ([checker checkObject:obj forKey:key]) return;
xstop = YES; 1sValid = NO;
if (error) sxerror = [NSError errorWithDomain:...];

rl;

return isValid;




Assigning to Out Parameters in Blocks Is Unsafe
Out parameters are implicitly __autoreleasing in ARC

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker: (Checker *x)checker
error: (NSError *xkx)error {

__block BOOL 1sValid = YES;
[dict enumerateKeysAndObjectsUsingBlock:*(1d key, 1d obj, BOOL *xstop) {

1f ([checker checkObject:obj forKey:key]) return;
xstop = YES; 1sValid = NO;
if (error) sxerror = [[[NSError errorWithDomain:...] retain] autoreleasel];

rl;

return isValid;




//Assigning to Out Parameters 1n Blocks Is Unsafe
//0ut parameters are implicitly __autoreleasing 1n ARC

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker:(Checker *x)checker
error: (NSError *xx)error {

__block BOOL 1sValid = YES;
[dict enumerateKeysAndObjectsUsingBlock:”(1d key, 1d obj, BOOL *xstop) {
1f ([checker checkObject:obj forKey:key]) return;
xstop = YES; 1sValid = NO;
if (error) sxerror = [[[NSError errorWithDomain:...] retain] autoreleasel;

rl;

return isValid;

— (voild)enumerateKeysAndObjectsUsingBlock: (void (*)(KeyT key, ObjectT obj, BOOL xstop)block {

@autoreleasepool {



//Assigning to Out Parameters 1n Blocks Is Unsafe
//0ut parameters are implicitly __autoreleasing 1in ARC

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker:(Checker *x)checker
error: (NSError *xx)error {

__block BOOL 1sValid = YES;
[dict enumerateKeysAndObjectsUsingBlock:”(1d key, 1d obj, BOOL *xstop) {
1f ([checker checkObject:obj forKey:key]) return;
xstop = YES; 1sValid = NO;
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rl;

return isValid;
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@autoreleasepool {



//Assigning to Out Parameters 1n Blocks Is Unsafe
//0ut parameters are implicitly __autoreleasing 1n ARC

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker:(Checker *x)checker
error: (NSError *xx)error {

__block BOOL 1sValid = YES;
[dict enumerateKeysAndObjectsUsingBlock:”(1d key, 1d obj, BOOL *xstop) {
1f ([checker checkObject:obj forKey:key]) return;
xstop = YES; 1sValid = NO;
if (error) sxerror = [[[NSError errorWithDomain:...] retain] autoreleasel;

rl;

return isValid;

— (voild)enumerateKeysAndObjectsUsingBlock: (void (*)(KeyT key, ObjectT obj, BOOL xstop)block {

@autoreleasepool {



Assigning to Out Parameters In Blocks Is Unsafe
Out parameters are implicitly __autoreleasing in ARC
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If all callers use ARC, mark out parameter as __strong to keep value alive
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Capture a Strong Local Variable
Without changing the API, use alocal __block variable to keep value alive

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker: (Checker *x)checker

error: (NSError *xx)error {
olock BOOL 1sValid = YES;

olock NSError *strongError = nil;

[dict enumerateKeysAndObjectsUsingBlock:*(id key, 1d obj, BOOL *xstop) {
if ([checker checkObject:obj forKey:key]) return;
*xstop = YES; 1sValid = NO;
strongError = [NSError errorWithDomailn:...];

1

1f (error) xerror = strongError;

return isValid;
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Capture a Strong Local Variable
Without changing the API, use alocal __block variable to keep value alive

— (BOOL)validateDictionary: (NSDictionary *)dict usingChecker: (Checker *x)checker

error: (NSError *xx)error {
olock BOOL 1sValid = YES;

olock NSError *strongError = nil;

[dict enumerateKeysAndObjectsUsingBlock:*(id key, 1d obj, BOOL *xstop) {
if ([checker checkObject:obj forKey:key]) return;
*xstop = YES; 1sValid = NO;
strongError = [NSError errorWithDomailn:...];

1

1f (error) xerror = strongError;

return isValid;
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Strict Prototypes

Warning for non-prototype declarations in C and Objective-C

An empty parameter list does not declare a prototype

C language decision from 1977 that we are stuck with

Error-prone and ill-advised
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Strict Prototypes

Warning for non-prototype declarations in C and Objective-C

int (Ablock) ()
int (*)()
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Strict Prototypes

Warning for non-prototype declarations in C and Objective-C




Strict Prototypes

Warning for non-prototype declarations in C and Objective-C

A(int a, int b, int c)




Strict Prototypes

Warning for non-prototype declarations in C and Objective-C




Enable Warnings in Build Settings

Validate settings and upgrade warnings to errors
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Enable Warnings in Build Settings

Validate settings and upgrade warnings to errors



C++ Refactoring




Extract function If to switch Rename global variable

Rename template specializations EREINERIE e Missing abstract function override
Rename member function Missing switch cases Rename class
Repeated reference expression Switch to if Extract templated function

Rename function Missing function definition Rename local variable





















































































































































































































Features from C++17




Decomposing a Returned Tuple Is Awkward
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Decomposing a Returned Tuple Is Awkward

Boilerplate std::tie

Cannot infer types

Repeated variable names
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Structured Binding

Naturally decompose tuple-like types

struct Point { double x; double y; double z; };

Use auto [...] to decompose std::tuple

Supports anything that implements std: :get

Supports plain-old data types



Structured Binding

Naturally decompose tuple-like types

auto [x, y, z] = computeMidpoint(src, dest);

Use auto [...] to decompose std::tuple
Supports anything that implements std: :get

Supports plain-old data types
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Initializer scoped to the if statement
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Initializers in 1 Statements
Minimize scope of local variables

Initializer scoped to the if statement

Condition can reference new local variables

Same feature works for switch statements
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Initializers in 1 Statements
Minimize scope of local variables
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while (n > @) { ++it; ——n; }




Example: Specializing a Generic Algorithm
Advancing an iterator

while (n < @) { ——1t; ++n; }
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Example: Specializing a Generic Algorithm
Advancing an iterator

auto fifth_char = advance(string.begin(), 5);
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Example: Specializing a Generic Algorithm
Advancing an iterator

if (is_random_access iterator v<Iterator>)
return it + n;
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Example: Specializing a Generic Algorithm
Advancing an iterator

template <class Iterator> Iterator advance_dispatch(Iterator 1t, long n, true type) {

return it + n;

template <class Iterator> Iterator advance _dispatch(Iterator 1t, long n, false type) {
while (n > @) { ++1it; —--n; }
while (n < @) { ——1t; ++n; &

return 1t;

template <class Iterator> Iterator advance(Iterator 1t, long n) {

return advance_dispatch(first, last, 1s _random_access 1terator<Iterator>());



Example: Specializing a Generic Algorithm
Advancing an iterator
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An alternative to compile-time dispatch

auto fifth_node = advance(list.begin(), 5);




constexpr Evaluation of 1 f Statements @

An alternative to compile-time dispatch

auto fifth_char = advance(string.begin(), 5);



An alternative to compile-time dispatch

constexpr Evaluation of 1 f Statements @
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Problems with std: : string-based APIs

1f (auto slash = path.rfind('/'); slash != std::string::npos)




Problems with std: : string-based APIs

return {path.substr(®, slash), path.substr(slash + 1)};




Problems with std: : string-based APIs

return {std::string{}, path};




Problems with std: : string-based APIs

std::string, std::string

Substrings are copies and can be expensive
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Reference a string without ownership




std::string_view
Reference a string without ownership

Encapsulates a const char xand asize t



std::string_view
Reference a string without ownership

Encapsulates a const char xand asize t

Rich string API, like std::string



std::string_view
Reference a string without ownership

std::string_view, std::string_view

Encapsulates a const char xand asize t

Rich string API, like std::string

Never copies the string
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Lifetime of a String Reference
A string view has the lifetime of its source

Raw string literals are always safe
Arguments are safe if not stored

Return values are usually safe when derived from arguments

std::palr<std::string_view, std::string view> split(std::string_view path); °

auto [directory, filenamel] = split(pwd + "/" + path);

auto dot = filename.rfind('."');



Lifetime of a String Reference
A string view has the lifetime of its source

Raw string literals are always safe
Arguments are safe if not stored

Return values are usually safe when derived from arguments

std::palr<std::string_view, std::string view> split(std::string_view path); °

auto [directory, filenamel] = split(pwd + "/" + path);

auto dot = filename.rfind('."');



Lifetime of a String Reference
A string view has the lifetime of its source

Raw string literals are always safe
Arguments are safe if not stored

Return values are usually safe when derived from arguments

pwd + "/" + path




Lifetime of a String Reference
A string view has the lifetime of its source

Raw string literals are always safe
Arguments are safe if not stored

Return values are usually safe when derived from arguments

Finding Bugs Using Xcode Runtime Tools WWDC 2017

Understanding Undefined Behavior WWDC 2017/
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Build Setting: C++ Language Dialect

Use C++17 or GNU++17/ to try out the new features

C++17 C++17 without language extensions

GNU++17 C++1/ with language extensions
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Upgrade runtime performance by optimizing across source files

Incremental LTO has low overhead and fast incremental builds

What's New in LLVM WWDC 2016
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Enable Incremental LTO
Recommendation

Upgrade runtime performance
Low overhead and fast incremental builds

Now recommended even with full debug info



Summary

Use pavailable to check for APl availability
Run the static analyzer while you build
Use Xcode to refactor your code

Try out C++17

Enable Incremental LTO



More Information
https://developer.apple.com/wwdc1//411



Related Sessions

What's New in Swift WWDC 2017
Modernizing Grand Central Dispatch Usage WWDC 2017
Finding Bugs Using Xcode Runtime Tools WWDC 2017
Understanding Undefined Behavior WWDC 2017

App Startup Time: Past, Present, and Future

Hall 2

Friday 10:00AM




Labs

LLVM Compiler, Objective-C, and C++ Lab Technology Lab E Friday 9:00AM-11:00AM

Xcode Open Hours Technology Lab K Friday 1:50PM-4:00PM









