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Garbage Collection
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Objects on the heap



// C++ automatic object on the stack
// Memory freed when out of scope

std::string name(“Adrian”);

// C++ object on the heap
std::string *name = NULL;
name = new std::string(“Adrian”);

delete name:
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... autorelease];



Virtual Memory
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Tips
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|) Respond to
Memory VWarnings



- (void)didReceiveMemoryWarning

{
}

[super didReceiveMemoryWarning];
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- (void)applicationDidReceiveMemoryWarning: (UIApplication *)app

{
}

[ [ImageCache sharedImageCache] removeAllImagesInMemory];
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NSNotificationCenter *center = [NSNotificationCenter defaultCenter]:

[center addObserver:self
selector:@selector(whatever:)
name:UIApplicationDidReceiveMemoryWarningNotification

object:nil];
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2) Avoid Autoreleased
Objects



(when possible)
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// Instead of
NSString *string = [NSString
stringWithFormat:@"value = %d", var];

// use
NSString *string = [[NSString alloc]
initWithFormat:@"value = %d", var]:

[string release];



NSAutoreleasePool *pool =

[ [NSAutoreleasePool alloc] 1init];
for (1d item in array)
{

1d anotherItem = [1tem create];

[anotherItem doSomethingWithIt];
}

[pool release];



26



3) Load Lazily and
Reuse



{

(void)tableView: (UITableView *)tableView
didSelectRowAtIndexPath: (NSIndexPath *)indexPath

Item *1item = [1tems objectAtIndex:indexPath.row];
1f (detailController == nil)

{
}

detailController.item = item;
[self.navigationController
pushViewController:detailController
animated:YES];

detailController = [[DetailController alloc] 1nit];
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viewW1il LAppear:

viewDidDisappear:
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tabBarController:didSelectViewController:
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4) Avoid Ullmage’s
imageNamed:



http://www.alexcurylo.com/blog/2009/01/13/
imagenamed-is-evil/
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@implementation UIImage (AKLoadingExtension)
+ (UIImage *)newImageFromResource: (NSString *)filename

{

@end

NSString *imageFile = [

UIImage *image = nil;

[NSString alloc] initWithFormat:@"%@/%@",

[ [NSBundle mainBundle] resourcePath],

image = [[UIImage allocC]
[imageFile release];
return 1mage;

initWithContentsOfFile:imageFile];

filename];
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#import <Foundation/Foundation.h>

@interface ImageCache : NSObject

{

@private
NSMutableArray *keyArray;
NSMutableDictionary *memoryCache;
NSFileManager *fileManager;

}

+ (ImageCache *)sharedImageCache;

(UIImage *)imageForKey: (NSString *)key;
(BOOL)hasImageWithKey: (NSString *)key;
(void)storelImage: (UIImage *)image withKey: (NSString *)key;
(BOOL)1imageExistsInMemory: (NSString *)key;
(BOOL)imageExistsInDisk: (NSString *)key;

- (NSUInteger)countImagesInMemory;
(NSUInteger)countImagesInDisk;

(void) removelImageWithKey: (NSString *)key;
(void) removeAllImages;

(void) removeAllImagesInMemory;

(void) removeOldImages;

@end
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- (void)applicationDidReceiveMemoryWarning: (UIApplication *)app

{
}

[ [ImageCache sharedImageCache] removeAllImagesInMemory];
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http://kosmaczewski.net/projects/iphone-image-cache/
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5) Build Custom Table
Cells and Reuse Them

Properly



- (UITableViewCell *)tableView: (UITableView *)tableView
cellForRowAtIndexPath: (NSIndexPath *)indexPath
{

Item *item = [1tems objectAtIndex:1indexPath.row];
static NSString *identifier = @"ItemCell";

ItemCell *cell = (ItemCell *)[tableView
dequeueReusableCellWithIdentifier:identifier];

1f (cell == nil)
{
cell = [[[ItemCell alloc] initWithIdentifier:identifier]
autorelease];

}

cell.item = item;
return cell;
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6) Override Setters
Properly



@interface SomeClass

{
@private
NSArray *items;
NSString *name;
1d<SomeProtocol> delegate;
}

@property (nonatomic, retain) NSArray *items;
@property (nonatomic, copy) NSString *name;
@property (nonatomic, assign) 1id<SomeProtocol> delegate;

@end
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- (void)setItems: (NSArray *)obj
{

1f (obj == 1items)

{
return; // (merci Marco!
}
[items release]:
1tems = nil;
items = [obj retain];
1f (1tems !'= nil)
{
// create the internal
// structure of the cell
// 1if not present,
// and change the
// widget values
}

)
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- (void)setName: (NSString *)obj
{

[name release]:

name = nil;

// I always copy NSStrings'!
name = [ob] copy];

1f (name !'= nil)

{
// create the internal
// structure of the cell
// 1f not present,
// and change the
// widget values



- (vold)setDelegate: (1d<SomeProtocol>)ob]

{

// do not retain!
// This 1is an "assign" property
delegate = obj;

1f (delegate != nil)

{
// create the internal
// structure of the cell
// 1T not present,
// and change the
// widget values

}
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/) Beware of Delegation



@interface SomeClass <WidgetDelegate>

{

@private
Widget *widget;
}

@end



@implementation SomeClass

- (id)init
{
if (id = [super init])
{
widget = [[Widget alloc] 1init];
widget.delegate = self;
}

return self;



- (void)dealloc

{
// widget might be retained by someone else!
widget.delegate = nil;
[widget release];
widget = nil;
}

#pragma mark -
#pragma mark WidgetDelegate methods

- (void)widget: (Widget *)obj method: (BOOL)value
{

}
@end

// and here something happens...
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8) Use Instruments



®00 Instruments1 ()
®)( — — FE go:oa:ia e
« Run1lofl =
Instruments - Extended Detail
o~ f \ v Stack Trace - Q
ObjectAllo start
/ a
\ main
- ‘ ‘ Andalousie fUsers/adrian/Desktop/el...
UlApplicationMain
. UiKit
~-[{UlApplication _run]
UiKit
O CSEventRun
LY 2] - CraphicsServices
Leaks : Andalousie Self % Self Size Address ' Leaked Object CSEventRunModal
¥ Leaks Configuration 1.4 32 Bytes 0x52e610 _NSIndexPathUniqueTreeNode GraphicsServices
 Automatic Leaks Checking - CFRunLoopRunintode
(7] Gather Leaked Memory Contents 1.4 32 Bytes 0x538f50 NSIndexPath ' CoreFoundation
¥ Sampling Options 1.4 32 Bytes 0x547530 _NSIndexPathUniqueTreeNode CFRunLoopRunSpecific
T el 10.0 1.4 32 Bytes 0x547550 NSIndexPath CoreFoundation
e e 1.4 32 Bytes 0x547ae0 NSIndexPath —CFRunLoopDoObservers
DTt e b 1.4 32 Bytes 0x547b90 _NSIndexPathUniqueTreeNode Corefoundation
1.4 32 Bytes 0x548360 _NSindexPathUniqueTreeNode CATransactionCommit
v Check Manually 1.4 32 Bytes 0x548490 _NSIndexPathUniqueTreeNode QuartzCore
Check for Leaks Now 1.4 32 Bytes 0x5484b0 NSIndexPath CAContextCommitTransaction
v Call Tree 1.4 32 Bytes 0x5486d0 _NSIndexPathUniqueTreeNode QuartzCore
T Invert Call Tree 1.4 32 Bytes 0x5488e0 NSIndexPath CAlayerLayoutifNeeded
) Hide Missing Symbols 1.4 32 Bytes 0x548ch0 NSIndexPath QuartzCore
) Hide System Libraries 1.4 32 Bytes 0x548f40 NSIndexPath L -ICALayer layoutSublayers]
) Show Obj-C Only 1.4 32 Bytes 0x5492e0 _NSiIndexPathUniqueTreeNode A (UTableView m:‘:m]
" Flatten Recursion 1.4 32 Bytes 0x597ac0 NSIndexPath - s
e y<» | ESE 3
* 2ANCONN &2 [  Leaked Blocks / (Q- Instrument Detail 3N
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9) Use a Static Analysis
Tool



http://clang.llvm.org/StaticAnalysis.html
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scan-build -k -V xcodebuild -configuration Debug
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client - scan-build results

User: adrian@Socrates.local

Working Directory: /Users/adrian/DesktopArunk/client
Command Line: xcodebuild -configuration Debug
Date: Wed Jan 28 18:14:43 2009
Version: checker-0.139 (2009-01-12 17:38:46)

Bug Summary
Results in this analysis run are based on analyzer build checker-0.139.

Bug Type Quantity Display?
All Bugs 9 4
Dead Store

dead nested assignment 4

Memory (Core Foundation/Objective-C)
[naming convention] leak of returned object

leak

Other

missing -dealloc

Reports

Bug Group Line Path Length




client - scan-build results

missing -dealloc

Memory (Core Foundation/Objective-C)

[naming convention] leak of returned object 1
leak 6
Other

Reports

Q- Google

Bug Group

Memory (Core Foundation/Objective-C)

Dead Store

Memory (Core Foundation/Objective-C)

Memory (Core Foundation/Objective-C)

Memory (Core Foundation/Objective-C)

Memory (Core Foundation/Objective-C)

Memory (Core Foundation/Objective-C)

Memory (Core Foundation/Objective-C)

Other

Bug Type ~

File

[naming convention] leak of returned object (GGG

dead nested assignment

leak

leak

leak

leak

leak

leak

missing -dealloc

125

273

38

339

306

34

204

339
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Line Path Length

3

View Report Open
Report Bug  File
View Report Open
Report Bug File
View Report Open
Report Bug File
View Report Open
Report Bug  File
View Report Open
Report Bug File
View Report Open
Report Bug File
View Report Open
Report Bug File
View Report Open
Report Bug File
View Report Open
Report Bug ile
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®00 Controller.m

/Users/adrian/Desktop/trunk/client/

L« | » || e ||z + | K hip://127.0.0.1:8181 report-4simBA.htmI#EndPath © B(Q- Google

(G -moveAllObjects] ;

[self.tableView reloadData];

NSInteger selectedSegmentIndex = [segmentedControl selectedSegmentIndex];
NSNumber *newId = [NSNumber numberWithInt:selectedSegmentIndex];

| [1] Method returns an object with a +1 retain count (owning Monnco).]

NSArray *keys = [[NSArray alloc] initWithObjects:@"segmentIndex"”, nil];
NSArray *values = [[NSArray alloc] initWithObjects:newId, nil];

[2] Object allocated on line 337 and stored into 'keys' is no longer
referenced after this point and has a retain count of +1 (object leaked).

NSDictionary *info = [NSDictionary dictionaryWithObjects:values forKeys:keys]:

// This notification is caught by the—class

NSNotificationCenter *center = [NSNotificationCenter defaultCenter];

[center postNotificationName (G
object:nil
userInfo:info];

(G ot

(void)viewWillAppear: (BOOL)animated

if (!loaded)
{

// Perform lazy-loading of the visual structure of this class

. —
- . -
M T EEE TN EEET ENET T SN NN SR T SN TN S O S U S e T e T S T T S T S e S S S e T S S M T SN M S T Y SN M T S SN SN - S .
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10) Use
NSZombieEnabled



Co 3
Run 3R
Debug #Y
Start with Performance Tool =
Stop {38«
Attach to Process I
Debugger T8Y
Mini Debugger ~EN
Console ¥R
Clear Console X #R
Show =
Debugger Display B
Variables View =
Deactivate Breakpoints ~3\
Manage Breakpoints =
Fix
Pause 3P
Step Into 38|
Step Over 4380
Step Out 8T
Sync With Debugger

v Stop on Debugger()/DebugStr()

v Enable Guard Malloc
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1

! General = Arguments = Debugging Comments |

Arguments to be passed on launch:

| Argument

+

Variables to be set in the environment:
Name
# NSAutoreleaseFreedObjectCheckEnabled

# NSDebugEnabled
# NSZombieEnabled
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Thanks!



Questions!



