Praktikum Entwicklung von
Mediensystemen mit iOS

WS 2011

Prof. Dr. Michael Rohs

michael.rohs@ifi.Imu.de
MHCI Lab, LMU Munchen



Today

Saving data
Networking
» Location
Sensors

Exercise 2

Michael Rohs, LMU Praktikum Mediensysteme - iOS WS 2011



Timeline

#

© o0 N oo o0 b~ v DN

Michael Rohs, LMU

Date
19.10.2011
26.10.2011

2.11.2011
16.11.2011
30.11.2011
14.12.2011

11.1.2012

25.1.2012

1.2.2012

Topic

Introduction and overview of iOS

App architecture, touch input, saving data
Location, networking, sensors

Interviews, storyboarding; brainstorming

Paper prototyping test, start of software prototype
Heuristic evaluation of software prototype
Think-aloud user study

Completion of software prototype

Final presentation

Praktikum Mediensysteme - iOS WS 2011



Exercise 2: Multi Tab Application

\# Objects

©  Hello Tab Simple App Delegate
| Window
v = Tab Bar Controller

& Tab Bar Item - First
" {_) Second View Controller - Second
4 Tab Bar Item - Second

View
Loaded from "FirstView"
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DATA MANAGEMENT
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Accessing Application Directories

« Application sandbox: can only access own app folder
NSString *homeDir = NSHomeDirectory();
NSString *tmpDir = NSTemporaryDirectory();

NSArray *paths = NSSearchPathForDirectoriesinDomains
(NSDocumentDirectory, NSUserDomainMask, YES);

path = [paths objectAtindex:0];

* Accessing data bundled as an application resource

NSString *fileName = [homeDir
stringByAppendingPathComponent:@"/Test.app/mydata.dat"];

Michael Rohs, LMU Praktikum Mediensysteme - iOS WS 2011



Loading and Saving Binary Data

 NSData is a container for bytes

* Loading arbitrary binary data
NSData *d = [[NSData alloc] initWithContentsOfFile:fileName];
NSMutableData *m = [NSData dataWithContentsOfFile:fileName];

Accessing the data
const char* b = [d bytes]; // d is immutable - cannot be modified
char* ¢ = [m mutableBytes]; // m is mutable - can be modified

Saving arbitrary binary data
[d write ToFile:fileName atomically:YES];

Appending to mutable data object
[m appendBytes:myBytes length:myBytesCount];
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Binary Loading & Saving Code Snippet

NSString *fileName = @"/.../myTestFile.dat";

NSData *d = [[NSData alloc] initWithContentsOfFile:fileName];
const char* b = [d bytes];

// use the data, cannot modify

[d release];

NSMutableData *m = [[NSMutableData alloc]
initWithContentsOfFile:fileName];

char* ¢ = [m mutableBytes];

c[0] = 42; /| modify the data (direct access to data)
char *myBytes = "123";

int myBytesCount = strlen(myBytes);

'm appendBytes:myBytes length:myBytesCount];
'm write ToFile:fileName atomically:YES];

'm release];
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Directory Structure of an App

« Each app has a unique identifier
— ldentifier is name of directory in “Applications” directory
« .app is a directory itself

— Cannot be modified (signed)

— Resources bundled with application _
HelloTabSimple.app

 CoreDataBooks.sqglite
¥ ] en.lproj
 FirstView.nib
 InfoPlist.strings
| MainWindow.nib

DD620C76-D410-4EF8-B439-6C7423326F8B

¥ |1 Documents
| CoreDataBooks.sqlite
4 HelloTabSimple.app

¥ [ Library | SecondView.nib
¥ [ Caches M HelloTabSimple
¥ [ Preferences || Info.plist
,';] com.apple.PeoplePicker.plist " Pkginfo
Y @ tmp -
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Copying Resources to Documents Directory

« Copying a resource file to documents directory

NSArray *paths = NSSearchPathForDirectoriesinDomains
(NSDocumentDirectory, NSUserDomainMask, YES);

NSString *documentPath = ([paths count] > 0) ? [paths objectAtindex:0] : nil;

NSString *filePath = [documentPath stringByAppendingPathComponent:
@"CoreDataBooks.sqlite"];

NSFileManager *fileManager = [NSFileManager defaultManager];
if ([fileManager fileExistsAtPath:filePath]) {

NSString *defaultFilePath = [[NSBundle mainBundle]
pathForResource:@"CoreDataBooks" of Type:@"sqlite"];

if (defaultFilePath) {
[fileManager copyltemAtPath:defaultFilePath toPath:filePath error:NULL];
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Loading XML Data

« XML data and property lists for structured data
NSDictionary *d = [NSDictionary dictionaryWithContentsOfFile:f];

* Predefined elements dict, array, string, key, integer, etc.
« Example (a dictionary containing an array of dictionaries)

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/PropertyList-1.0.dtd">

<plist version="1.0">

<dict>
<key>images</key>
<array>
<dict>
<key>title</key><string>My Image Title</string>
<key>image</key><string>Mylmage.png</string>
</dict>
<dict>
<key>title</key><string>Another Title</string>
<key>image</key><string>Anotherlmage.png</string>
</dict>
</array>
</dict>
</plist>
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Loading and Saving Object Hierarchies

« Declaring objects as archiveable by implementing
NSCopying protocol
— initWithCoder, encodeWithCoder

* Handle archiving in these methods
— All objects handled by coder need to conform to NSCopying

 NSKeyedArchiver to save object hierarchy
 NSKeyedUnarchiver to load object hierarchy
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Declaring Classes as Archiveable

@interface MyClass : NSObject <NSCopying> {
NSString *lastName;
NSMutableArray *firstNames;

}

- (id) initWithCoder:(NSCoder *)decoder {
self = [super init];
self.lastName = [decoder decodeObjectForKey:@ lastName"];
self.firstNames = [decoder decodeObjectForKey: @ firstNames"];
return self;

}

- (void) encodeWithCoder:(NSCoder *)encoder {
[encoder encodeObject:lastName forKey:@"lastName"];
[encoder encodeObiject:firstNames forKey:@"firstNames"];
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Saving Object Hierarchies

 Archiving (simple version, one root)
[NSKeyedArchiver archiveRootObject:myRoot toFile:myFile];

 Archiving (complex version, multiple roots)

NSMutableData *data = [[NSMutableData alloc] init];

NSKeyedArchiver *archiver = [[NSKeyedArchiver alloc]
iInitForWritingWithMutableData:data];

[archiver encodeObject:myRoot1 forKey: @ "myRoot1"];
[archiver encodeObject:myRoot2 forKey: @ ’myRoot2"];
[archiver finishEncoding];

data writeToFile:myFile atomically:YES];

[archiver release];

data release];
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Loading an Object Hierarchy

« Unarchiving an object hierarchy
self.object = [NSKeyedUnarchiver unarchiveObjectWithFile:fleName];

* Root object needs to be retained after unarchiving
In the example above it is a retained property

Michael Rohs, LMU Praktikum Mediensysteme - iOS WS 2011



CoreData

Creation of data models (entities, relationships)
Persistent storage of object graphs

Undo management

Version management

Good for complex data models
Data storage can be database or flat file
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Core Data Stack

« Persistent storage g e oy
(e . g . d 3 ta base) kA collection of managed objectsJ

« O bjeCt store ma PS  Persistent Store Coordinator | ( Managed Object Model 1
reco rd S tO O bJ e CtS A collection of stores | A collection of entity descriptionsJ

« Store coordinator
aggregates stores

 Managed object model
contains entity descriptions
Store

 Managed object context File
contains managed objects

 Managed objects are part of
the persistent object graph

Persistent Object Store

A collection of object data J

-

Figure source:
Apple Documentation
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Managed Object

* Objective C object that represents a data record of the
persistent store (e.g. row of a database)

» Has a reference to its entity description
« Part of a managed object context

\l"

Entity De;:rlptlon

-

Managed Object N
Name “Employee” Nerhe Fred
Managed Object Class | NSManagedObject
Attribute name seary 2400
CAttribute salary . entityDescription =

Figure source: Apple Documentation
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Defining the Object Model

e Xcode data model

ENTITIES

(3 Person
FETCH REQUESTS

CONFIGURATIONS
(@ Default

¥ Attributes

Attribute A |Type

[ creationDate Date &

[ 1atitude Double 3

[ longitude Double
F—

v Relationships

Relationship A Destination Inverse
[@) person Person & No Inverse 4
T m—

Person

¥ Attributes
birthDate
firstName
lastName

¥ Relationships

Event

¥ Attributes
creationDate
latitude
longitude

¥ Relationships

person

« Automatic creation of model class
@interface Event : NSManagedObject { }

@property (nonatomic, retain) NSNumber * latitude;
@property (nonatomic, retain) NSNumber * longitude;
(
(

@property

@property (nonatomic, retain) Person * person;

@end
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nonatomic, retain) NSDate * creationDate;
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Creating NSPersistentStoreCoordinator

NSURL *storeUrl = [NSURL fileURLWithPath:
[[self applicationDocumentsDirectory]
stringByAppendingPathComponent:@"Locations.sqlite"]];

managedObjectModel = [[NSManagedObjectModel
mergedModelFromBundles:nil] retain];

persistentStoreCoordinator = [[NSPersistentStoreCoordinator alloc]
initWithManagedObjectModel: [self managedObjectModel]];

( Managed Object Context N
[persistentStoreCoordinator | Acotecion o mamond otiecs |
addPersistentStoreWithType:NSSQLiteStoreType (ommsmcmim | Managed Objoct Model )
C Onflguratlon nll \ A collection of stores ) >\Acolleclion of entity descriptionsJ
. |
URL:storeUrl e ——
Op tlon S n|| A collection of object data )
error:nil]; e .
o Figure source: Apple
Documentation
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NSManagedObjectContext

» Creation
managedObjectContext = [[NSManagedObjectContext alloc] init];

[managedObjectContext setPersistentStoreCoordinator: coordinator];

Managed Object Context d

* Persistent saving of object graph Empioyee

NSError *error; salary | 50000
if (![[self managedObjectContext] Employee

name | Nigel

save:&error]) { salary | 50000 Unsaved data
handle error
// handle erro pr—

Employee
name | salary
| Fred 90000
Juli 97000
—— | Nigel | 50000 ——— Current data
Tanya | 56000

Figure source: Apple Documentation
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Loading objects from store

» Fetch requests

Michael Rohs, LMU

7~

Execute fetch request

Figure source: Apple Documentation
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Fetch Request [ Managed Object Context
Entity (table name) = > Returns
Employee . [J 3
Predicate (optional) | ﬁ
salary > 60000 z . 4 .
Sort orderings (optional) Persistent Store Coordinator
name: ascending alphabetical
\ J
K i Array
. [ Persistent Object Store —m—ere
C > Query
' name Fred
@ Response . [ {j / | salary 97000
name Juli
e | (salary 90000
Fred 9
56000
L —
T —
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from Apple example

Loading objects from store T e oS

NSFetchRequest *request = [[NSFetchRequest alloc] init];

NSEntityDescription *entity = [NSEntityDescription entityForName:@"Event"
inManagedObjectContext:managedObjectContext];

[request setEntity:entity];

NSSortDescriptor *sortDescriptor = [[NSSortDescriptor alloc]
initWithKey:@"creationDate" ascending:NOJ;

NSArray *sortDescriptors = [NSArray arrayWithObject:sortDescriptor];
[request setSortDescriptors:sortDescriptors];
[sortDescriptor release];

NSError *error = nil;

NSArray *results = [managedObjectContext
executeFetchRequest:request error:&error];

NSMutableArray *mutableResults = [results mutableCopy];
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Removing an object from the Context

* “release” does not remove managed object

* need to explicitly remove from context and commit
[managedObjectContext deleteObject:eventToDelete];
[managedObjectContext save:nil];

* also remove from local data structure and GUI element
[eventsArray removeObjectAtindex:indexPath.row];

[tableView deleteRowsAtindexPaths:[NSArray
arrayWithObject:indexPath]
withRowAnimation:YES];
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Creating a new managed object

Event *event = (Event *)[NSEntityDescription
insertNewODbjectForEntityForName:@"Event”
inManagedObjectContext:managedObjectContext];

levent setLatitude:<my latitude>];
levent setLongitude:<my longitude>];
levent setCreationDate:[NSDate datel]];

I/l Save persistently
[managedObjectContext save:nil];

// Insert into array
[eventsArray insertObject:event atindex:0];

Michael Rohs, LMU Praktikum Mediensysteme - iOS WS 2011



LOCATION & SENSORS




Location

« Location manager provides location information
CLLocationManager *locationManager;

Configuration
locationManager = [[CLLocationManager alloc] init];
locationManager.delegate = self;

locationManager.desiredAccuracy = [[setupInfo
objectForKey:@"SetuplnfoKeyAccuracy"] doubleValue];

[locationManager startUpdatinglLocation];

Update location

(void)locationManager:(CLLocationManager *)manager
didUpdateTolLocation:(CLLocation *)newlLocation fromLocation:
(CLLocation *)oldLocation { ... }

Details: LocateMe example application
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Latitude and Longitude

Location manager state
manager.locationServicesEnabled

Location manager desiredAccuracy constants
— kCLLocationAccuracyBestForNavigation
— kCLLocationAccuracyBest
— kCLLocationAccuracyNearestTenMeters
— kCLLocationAccuracyHundredMeters
— kCLLocationAccuracyKilometer
— kCLLocationAccuracyThreeKilometers

CLLocation
CLLocationDegrees
CLLocationDistance (from location ... to location)
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Sensor Coordinate Systems

“Orientation Sensor” = Accelerometer + Magnetometer

roll axis

Center of
Gravity

Pitch Axis

pitch axis

imagine an
iPhone here =

+ Pitch

J Roll Axis

Axis Zero position | Range Details

Yaw north -TT.. T O=north, -11/2=east, tr=south, 1/2=west
Pitch horizontal -11/2.. /2 | O=horizontal, >0: up, <0: down

Roll horizontal .. T O=horizontal, >0: right, <0: left
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Accelerometer (since iOS 2.0)

 UlAccelerometer
UlAccelerometer *acc;

« Configure accelerometer

acc = [UlAccelerometer sharedAccelerometerf];
acc.updatelnterval = 1.0; // sec
aCC_delegate — Self; Source: i0OS Documentation, Apple

* Receive updates

- (void)accelerometer:(UlAccelerometer *)a
didAccelerate:(UlAcceleration *)acceleration

{
NSLog(@"%.3f, %.3f, %.3f, %f",
acceleration.x, acceleration.y,
acceleration.z, acceleration.timestamp);
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Motion Sensors (since iOS 4.0)

 Core Motion Framework

« CMMotionManager provides access to
— raw accelerometer data (accelerometer)

— raw rotation-rate data (gyroscope)
— processed device-motion data (fused sensor data)

* Receliving sensor data

— Specific intervals
» accelerometerUpdatelnterval
« startAccelerometerUpdatesToQueue:withHandler:

— On demand
« startAccelerometerUpdates

* accelerometerData
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Code Blocks

* Blocks: conceptually similar to function pointers in C
— Can access variables from function in which they are defined

» Passing a code block as argument

: G h
int multiplier = 7;
We're declaring a variable “myBlock.” This is a literal block definition,
The “A" declares this to be a block. assigned to variable myBlock.
I l
int (AmyBlock)(int) = ACint num) { return num * multiplier; };
=4

/ "/ kl - |
| — /L : 1)

2
myBlock is a block It takes a single
. that returns an int.

e

The argument is This is the body
named num. of the block.

argument, also an int.
v

Source: iOS Documentation, Apple

 Calling: [someObject someFunction:myBlock];

Michael Rohs, LMU
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Getting Accelerometer Values

« Create and configure motion manager
motionManager = [[CMMotionManager alloc] init];
motionManager.accelerometerUpdatelnterval = 1.0; // sec

» Register handler and start updates

void (*accHandler)(CMAccelerometerData*, NSError*) =
MNCMAccelerometerData *accData, NSError *error)

{
NSLog(@"%f, %f, %f", accData.acceleration.x,
accData.acceleration.y, accData.acceleration.z);

I3
[motionManager startAccelerometerUpdatesToQueue:
[NSOperationQueue mainQueue] withHandler:accHandler];

» Stop updates ﬁ should not use main queue |

[motionManager stopAccelerometerUpdates];
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Getting Accelerometer Values

» Create new queue
queue = [[NSOperationQueue alloc] init];

» Register handler and start updates

void (*accHandler)(CMAccelerometerData*, NSError*) =
N CMAccelerometerData *accData, NSError *error)

{
NSLog(@"%f, %f, %f", accData.acceleration.x,
accData.acceleration.y, accData.acceleration.z);

I3
[motionManager startAccelerometerUpdatesToQueue:queue
withHandler:accHandler];

* Need to use main queue to update Ul
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Update Ul on Main Queue

void (*accHandler)(CMAccelerometerData*, NSError*) =

MNCMAccelerometerData *accData, NSError *error)
{
dispatch_async(dispatch_get _main_queue(),

NSString *s;
s = [NSString stringWithFormat:@"%.3f", accData.acceleration.x];
labelX.text = s;
s = [NSString stringWithFormat: @"%.3f", accData.acceleration.y];
labelY.text = s;
s = [NSString stringWithFormat: @"%.3f", accData.acceleration.z];
labelZ.text = s;
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Operation Queues

 NSOperationQueue objects store and execute
NSQOperation objects

* Operation queues
— Store and execute operation objects
— Provide their own threads to execute operations

— Encapsulate threads

* Operations
— Abstract base classes for tasks to perform
— Have priorities
— One operation may depend on completion of other operations
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NETWORKING
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Synchronous Download of Data

« Waits until data completely downloaded
- (Ullmage®) imageFromUrlString:(NSString*)urlString;
{
NSURL *url = [NSURL URLWithString:urlString];
NSData *data = [NSData dataWithContentsOfURL.:url];
Ullmage *image = [Ulimage imageWithData:data];
return image;

}

« Variant: specify options (e.g. caching) and error variable
NSDataReadingOptions o = NSDataReadingUncached;
NSError *e = nil;
NSData *data = [NSData dataWithContentsOfURL.:url options:o error:&e];
Ullmage *image = [Ulimage imageWithData:data];

if () {...}
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Synchronous Downloads with
NSURLConnection

« Synchronous request with error response
NSMutableURLRequest *req = [NSMutableURLRequest
requestWithURL:url];
NSURLResponse *res = nil;
NSError *e = nil;
NSData *data = [NSURLConnection sendSynchronousRequest:req
returningResponse:&res error:&e];

« NSURLResponse contains content length, MIME type,
etc.
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Asynchronous Downloads with
NSURLConnection

* Put request on a second thread

[NSThread detachNewThreadSelector:@selector(downloadlmage:)
toTarget:self withObject:urlString];

« Update GUI on main (GUI-safe) thread

[ImageView performSelectorOnMainThread:@selector(setimage:)
withObject:image waitUntilDone:NO];
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MEMORY MANAGEMENT &
INSTRUMENTS




Reference Counting

* Object reference life cycle:
myobject = [[MyClass alloc] init]; I/ reference count = 1 after alloc
[myobject retain]; /l increment reference count (retainCount == 2)
[myobject release];  // decrement reference count (retainCount == 1)
[myobject release];  // decrement reference count (retainCount == 0)
/[ at this point myobject is no longer valid, memory has been reclaimed
[myobject someMethod]; // error: this will crash!

« Can inspect current reference count:
NSLog(@"retainCount = %d", [textField retainCount));

« Can autorelease (system releases at some point in future)
[myobject autorelease];
Used when returning objects from methods.
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Rules

Memory rule: You are responsible for objects you allocate
or copy (i.e. “allocate” or “copy” is some part of the name)!

Not responsible:
NSData *data = [NSData dataWithContentsOfFile:@"file.dat"];

Responsible:
NSData *data = [[NSData alloc] initWithContentsOfFile:@"file.dat"];

Responsible:
NSData *data2 = [data copy];

Never release objects you are not responsible for!
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Objective C - Class

In .h file:

#import <Foundation/Foundation.h>

@interface Employee : NSObject
{ //Instance vars here
NSString *name;
int salary;
int bonus;
}
// methods outside curly brackets
- (void)setSalary:(int)cash withBonus:(int)extra

@end
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Objective C Properties

 .hfile:
@interface MyDetailViewController : UlViewController {

NSString *labelText;

}
@property (nonatomic, retain) NSString *labelText;
@end
_ creates accessor methods:
* .m file: setLabelText (retains/releases)
@synthesize labelText; and getLabelText.
-(void)someMethod {
self.labelText = @"hello”; dot-syntax means: use property’s

setLabelText accessor method,
will retain the object

equivalent to
[self setLabelText:@"hello™;
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Implicit Setter/Getter Accessor Methods

 .h file: @property (nonatomic, retain) NSString *labelText;
« .m file: @synthesize labelText;
« Automatic creation of accessor methods:

- (void) setLabelText:(NSString *)newlLabelText {

[labelText release]; " decrement reference
labelText = newLabelText; Lcounter on old object (if any) |

[labelText retain]; N
} increment reference counter
on new object (if any) |

- (NSString*) getLabelText {
return labelText;

}
* Properties are accessible from other classes, data
members only if declared @public

~
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Property Attributes

Writability: readwrite (default), readonly
Setter semantics: assign, retain, copy
Atomicity: atomic (default), nonatomic

“‘readonly” means only a getter, but no setter accessor
method is generated by @synthesize
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m Window Help

= Run #R
Analyzing Code
\ Profile 8l
| Archive
. . . | Build For >
» Xcode static analysis for simple problems " Perform Action :
' Build %8B
Clean 08K
Stop 3.
Debug [ 2
Window Behavior >
Attach to Process [>
Edit Scheme... ¥<
New Scheme...
Manage Schemes...

NSString *s = [[NSString alloc] initWithFormat:@"%Number is %d'", 123];

NSLog(@"%@]', s);

return YES; Potential leak of an object allocated on line 28 and stored into 's’
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m Window Help

mgm Run ¥R
Profiling Code o
|  Analyze {+ 3B
|  Archive
. . . ! Build For B>
* Analyzing runtime behavior | perform Action ,
" Build 2B
Profile 'MemLeak' Clean O #8K
Stop 38.
Choose Trace Template or Existing Document:
.ﬁ'oss | || ' Debug >
it , i Window Behavior B
Al I I Attach to Process [
emo ' L&
cp ‘ ’ Edit Scheme... ®<
File System Blank Allocations Leaks Activity Monitor New Scheme...
L User Manage Schemes...
All
Document
Open
Recent Zombies

& Leaks

Measures general memory usage, checks for leaked memory, and provides statistics on
object allocations by class as well as memory address histories for all active allocations and
leaked blocks.

Cancel ) Profile
C )
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Profiling Code

P ala

.®O@ B MemLeak

Stop
Instruments

Target

Instruments
. ®IQ)|® DD'DU:EIO ‘ D|E||:i m Q~ Category
Inspection Range > Run1of1 e View Library Search
v

ke
Wyt Allocations
' Heapshot Analysis
 Mark Heap
v Allocation Lifespan
All Objects Created
*) Created & Still Living
Created & Destroyed
w Call Tree
Separate by Category
Separate by Thread
Invert Call Tree
V! Hide Missing Symbols
Hide System Libraries
Show Obj-C Only
Flatten Recursion
I+ Call Tree Constraints
I Specific Data Mining

LEELY AN

ST

+ ) H statistics $ ) Object Summary

JO0000000000000000oo000-

‘C.raph Category

* All Allocations *
Malloc 16 Bytes

Malloc 32 Bytes
CFString

Malloc 8 Bytes

Malloc 48 Bytes
CFString (store)
CFBasicHash
CFBasicHash (value-st...
Malloc 96 Bytes

Malloc 64 Bytes

Malloc 80 Bytes
CFBasicHash (key-store)
CFArray

Malloc 1.00 KB

Malloc 160 Bytes
CFArray (store-deque)
CFBasicHash (count-s...
Malloc 144 Bytes
Malloc 512 Bytes
CFRunLoopSource
Malloc 128 Bytes
CFMachPort

Live Bytes

912.95 KB
49.44 KB
49.88 KB
45.23 KB
5.41 KB
13.55 KB
34.28 KB
9.55 KB
16.27 KB
14.44 KB
8.81 KB
9.53 KB
13.84 KB
2.11KB
49.00 KB
7.19KB
4.22 KB
784 Bytes
5.34 KB
19.00 KB
4.05 KB
4.12 KB
1.81 KB

# Living  # Transitory

9357
3164
1596
1462
693
289
271
210
175
154
141
122
121
59
49
46
41
38
38
38
37
33
29

Overall Bytes

912.95 KB
49.44 KB
49.88 KB
45.23 KB
5.41 KB
13.55 KB
34.28 KB
9.55 KB
16.27 KB
14.44 KB
8.81 KB
9.53 KB
13.84 KB
2.11 KB
49.00 KB
7.19KB
4.22 KB
784 Bytes
5.34 KB
19.00 KB
4.05 KB
4.12 KB
1.81 KB

OO0 0000000000000 O0D0DO0D0O0O0O0O

# Qverallv # Allocations (Net / Overall)

9357 e

3164 I

1596 NN
1462 I
693 I
289 W
271 1
210 W
175 0
154
141 1
122 il
121
59 |
49 |
46 |
41|
38|
38|
38|
37
33|
29 |
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Profiling Code

®00 Instruments

oo [a]l« €

et Leaks

v Snapshots

# Automatic Snapshotting
Snapshot Interval (sec) | 10.0 | @

[

Leaked Object

# Address Size Responsible Library  Responsible Frame
NSCFString

0x810f960 32 Bytes Foundation ~-[NSPlaceholderString

Status: 00:04

{ Snapshot Now )
v Leaks Configuration

() Gather Leaked Memory Contents
 Grouping
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Best Method Avoiding Memory Leaks

* Program carefully, think hard
* Follow the memory management rules

« Ugly truth:
Some leaks are in the frameworks as well!
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