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Was ist ARC?



ARC ist ...

® ... eineArt Speicher zu verwalten
® ... eine Compilertechnologie (mit Laufzeitkomponenten)

® ... eine Erweiterung von Objective-C/C++



Was ist ARC nicht!?



ARC ist nicht ...

® ... Garbage Collection

® ... ohne den Entwickler moglich



Garbage Collection
VS.
Explizite Speicherverwaltung



Quantifying the Performance of Garbage Collection
vs. Explicit Memory Management

Matthew Hertz, Emery D. Berger

http://www-cs.canisius.edu/~hertzm/gcmalloc-oopsla-2005.pdf
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‘¢ )

with five times as much memory, an Appel-style generational collector
with non-copy mature space matches the performance of
reachability-based explicit memory management.



‘¢

However, with only twice as much memory, garbage collection
degrades performance by nearly 70%.

)



Wie funktioniert ARC?



Static Analyzer

| _] MyApy - ChartViewController.m
wi | 4 > | [AMyAppsales » [ ]) ][ [m| ChartViewController.m ; [I -initWithChartData: |« . >
2. Object leaked: allocated object is not referenced later in this execu... v (TT) ( Done )

-

31 - (id)initWithChartData: (NSDictionary *)dataDict
32 {

33 ~1if (self = [super init])

34 A

35 ~—w»UIView *rootView = [[UIView alloc] init];
/" self.view = rootView;

-
—#self.myChart = [[ChartView alloc] initWithChartData:dataDict];
& 1. Method returns an Objective-C object with a +1 retain count

//ASiSTAppDelegate *appDelegate = (ASiSTAppDelegate—w+f0TApplication s

M
NSString *axis_type = [dataDict objectForKey:@"Axis"];
2. Object leaked: allocated object is not referenced later in this execution path and has a retain count of +1
CGRect axis_size = CGRectMake(®, @, 30, 367);
//AxisView *myAxis;

if ([axis_type isEqualToString:@"Sum"])
{
double converted_max = [[YahooFinance sharedInstance] convertToCurre
self.myAxis = [[AxisView alloc] initWithFrame:axis_size max:converte
}
else

{




Neue Regeln

Aufruf verboten: retain, release, autorelease, dealloc,
retainCount

Anstelle NsautoreleasePool MUSS @autoreleasepool benutzt werden
Keine Objective-C-Pointer in structs

Casts zwischen Obijective-C-Pointer und C-Pointer mussen
,dem Compiler erlautert™ werden



Neue Qualifier

® (Cast: bridge, bridge retained, bridge transfer
® Property: strong (retain), weak, unsafe unretained (assign)

® Qua“ﬁeri_strong, autoreleasing, @ weak,  unsave unretained



Naming Conventions

o Erzeuger: alloc.., copy.., mutableCopy.., new..
® Konstruktoren: init..

® Keine Property: alloc.., copy.., mutableCopy.., new.., init..



Pointer

® Alle Pointer werden mit ni1 initialisiert



Beispiele



Beispiele

NSString *str = [[NSString alloc]
initWithCString: ”"Macoun”
encoding:NSUTF8StringEncoding];

NSLog(@”Benutzen ... %@”, str);

[str release];




Beispiele

~__strong NSString *str = [[NSString alloc]
initWithCString: ”"Macoun”
encoding:NSUTF8StringEncoding];

NSLog(@”Benutzen ... %@"”, str);




Beispiele

NSString *str = [[NSString alloc]
initWithCString: ”"Macoun”
encoding:NSUTF8StringEncoding];

NSLog(@”Benutzen ... %@"”, str);




Beispiele

@interface ... {
NSString * name;

(void) setName: (NSString *)name {
NSString *tmpName = name;

_name = [name retain];

[ tmpName release];




Beispiele

@interface ... {
NSString * name;

(void) setName: (NSString *)name {
_name = name;




Beispiele

— (void) dealloc {
[ name release];

[[NSNotificationCenter defaultCenter] removeObserver:self];

[ super dealloc];




Beispiele

- (void) dealloc {
[[NSNotificationCenter defaultCenter] removeObserver:self];

¥




Beispiele

int main (int argc, const char *argv[]) {
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] 1init];

int retval = UIApplicationMain(argc, argv, nil, nil);

[pool release];

return retval;




Beispiele

int main (int argc, const char *argv[]) {

@autoreleasepool {
int retval = UIApplicationMain(argc, argv, nil, nil);
return retval;




Beispiele

struct {
NSString *date;
NSUInteger 1i;

} debugdata[] = {
{@701.01.2010 10:45", 5},

{@702.01.2010 10:45", 23},
{@703.01.2010 10:45", 42},




Beispiele

struct {
__unsafe unretained NSString *date;
NSUInteger 1i;

} debugdata[] = {
{@701.01.2010 10:45", 5},

{@702.01.2010 10:45", 23},
{@703.01.2010 10:45", 42},




Beispiele

NSDictionary *animInfo [NSDictionary dictionaryWith...];
10 oo«
[UIView beginAnimations:@”my Animation”

context: (void *)[animInfo retain]];

/ *
+ (void) beginAnimations: (NSString *)
context: (void *)context;

*/




Beispiele

NSDictionary *animInfo [NSDictionary dictionaryWith...];

i/ coc

[UIView beginAnimations:@”my Animation”
context:( bridge retained void *)animInfo];

/ *
+ (void) beginAnimations: (NSString *)
context: (void *)context;

*/




Beispiele

— (void) myAnimationDone: (NSString *)animationId
finished: (NSNumber *)finished
context: (void *)context {

i1f ([finished boolvValue]) {
NSDictionary *animInfo = (NSDictionary *)context;

UIView *view = (UIView *) [animInfo objectForKey:...];
[view removeFromSuperview] ;
[animInfo release];




Beispiele

— (void) myAnimationDone: (NSString *)animationId
finished: (NSNumber *)finished
context: (void *)context {
i1f ([finished boolvValue]) {
NSDictionary *animInfo =

(__bridge transfer NSDictionary *)context;
UIView *view = (UIView *) [animInfo objectForKey:...];
[view removeFromSuperview];




Strong & Weak






Strong




Strong




Child




Weak-Pointer

® Erhalten das Ziel-Objekt nicht am Leben

® Werden auf ni1 gesetzt, wenn das Ziel freigegeben wird

® Verlangen Laufzeitunterstutzung (MacOS X >10.7,iOS =5.0)

® Altere Systeme: unsafe unretained



Weak-Pointer

® Empfohlen wenn Deployment Target: MacOS X =10.7,iOS =5.0

® Vorsicht: Nicht von allen Klassen unterstutzt! (xswindow, ..)

® - (BOOL) allowsWeakReference;



Weak-Pointer
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Weak-Pointer

©
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Weak-Pointer




Weak-Pointer




Weak-Pointer

¢ nil A



Eltern halten ihre Kinder
Kinder kennen ihre Eltern



DEMO



Sonstiges



Core Foundation

® Core Foundation: Kein Objective-C, damit nicht von ARC
verwaltet.

® Unterstutzung fur die Legacy-Methoden, z.B.

UIColor: - (CGColorRef) CGColor;



Collections

e Alle Collections (NSArray, NSSet, ) halten die Eintréige __strong

e Gilt auch fur nszashTable UNd NSMapTable



Objective-C++

e Wird voll unterstutzt!

* Bei STL-Containern ist die Angabe von _ strong notwendig:

std::vector< strong id> liste;



Out-Parameter

® Haufigster Anwendungsfall: nsError **

® Typische Anwendung:

- (void) doSomethingWithError: (NSError *  autoreleasing *)error;



Out-Parameter

— (void) doWithError: (NSError *  autoreleasing *)error {...}

NSError *error;

[ob] doWithError:&error];
1f (error) {
return;

}

NSLog (@"0K") ;




Out-Parameter

— (void) doWithError: (NSError *  autoreleasing *)error {...}

strong NSError *error;

[ob] doWithError: (NSError *  autoreleasing *) &error];
1f (error) {
return;

}

NSLog (@"0K") ;




Out-Parameter

— (void) doWithError: (NSError *  autoreleasing *)error {...}

strong NSError *error;

__autoreleasing NSError *tmp = error;
[ob] doWithError:&tmp];
error = tmp;
if (error) {
return;




Out-Parameter

— (void) doWithError: (NSError *  autoreleasing *)error {...}

autoreleasing NSError *error;

[ob] doWithError:&error];
1f (error) {
return;

}

NSLog (@"0K") ;




Out-Parameter

— (void) doWithError: (NSError *  strong *)error {...}

NSError *error;

[ob] doWithError:&error];
1f (error) {
return;

}

NSLog (@"0K") ;




Blocks

® Speicherverwaltung anfallig fur Fehler:

return [["{...} copy] autorelease];
self.handler = ["{...} copy];
static id handler = ["{...} copy];

® Unter ARC sehr einfach:

return “{...};
self.handler = “{...};
static id handler = “{...};



Blocks

® Neue Falle: Retain Cycles
® ugriffe auf ivars fangen seift

®  block nicht mehr __unsafe unretained sondern ___strong



Blocks

@synthesize (strong) mark = mark;
@synthesize (strong) service = service;

(id) init {

_service = [LogfileMarker logfileMarkerWithBlock: " {

NSLog(@”%@”, mark);
1




Blocks

@synthesize (strong) mark = mark;
@synthesize (strong) service = service;

(id) init {

_service = [LogfileMarker logfileMarkerWithBlock: " {

NSLog(@”%@"”, self-> mark);
I




Blocks




Blocks




Blocks
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Blocks

@synthesize (strong) mark = mark;
@synthesize (strong) service = service;

(id) init {
//

__weak 1d weakSelf = self;

_service = [LogfileMarker logfileMarkerWithBlock: " {
1d strongSelf = weakSelf;
1f (strongSelf)
NSLog(@”%@"”, strongSelf-> mark);

Pl
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Blocks
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Singletons

® Umstellen auf ,,shared Instance®;

+ (MyClass) sharedInstance {
static MyClass *sharedMyClassInstance;
static dispatch once t predicate;

dispatch once(&predicate, “{

sharedMyClassInstance = [[MyClass alloc] init];
1)

return sharedMyClassInstanc;




Exceptions

Nicht verwenden!

®  strong Variablen werden nicht freigegeben

® weak / _weak _ block werden abgemeldet
Stattdessen Out-Parameter (nserror **) verwenden
Wer Exceptions braucht; -fobjc-arc-exception

Objective-C++: Exceptionhandling ist an.
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