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Chapter 1 

Kernel 







NS

10.x.y (x + 4).y.0



$ uname -a

Darwin NSHipster.local 13.3.0 Darwin Kernel Version 13.3.0: Tue Jun 3 21:27:35 ←↩
PDT 2014; root:xnu-2422.110.17~1/RELEASE_X86_64 x86_64

http://opensource.apple.com






.o .dylib .bundle



ARMv6

ARMv7

ARMv7s

ARMv8

x86

x86_64







oom

launchd

sysctl

<sys/kern_memorystatus.h>

Incident Identifier: <GUID>

CrashReporter Key: <Checksum>

Hardware Model: <Apple Model Identifier>

OS Version: <Version>

Kernel Version: <Version (output of `$ uname -a`)>

Date: <Date>

Time since snapshot: <Timestamp>

Free pages: <Number of Remaining Pages of Memory>

Wired pages: <Number of Resident Pages of Memory>



Purgeable pages: <Number of Pages to be Freed>

Largest process: <Process Causing Crash>

Processes

Name UUID Count resident pages

<Name> <UUID> <Count> (jettisoned) (active)

(jettisoned)

UIApplicationDelegate -

applicationDidReceiveMemoryWarning:

UIViewController -didReceiveMemoryWarning

UIApplicationDidReceiveMemoryWarningNotification

(active)



UIApplicationWillResignActiveNotification



libkern

http://opensource.apple.com


IOHIKeyboard IOHIDevice IOService

/ˈskʌzi/



io kext

ioreg

iostat

ioclasscount

ioalloccount

kextstat

kextload

kextunload



Chapter 2 

Objective-C 
Runtime 





libobjc

#import <objc/runtime.h>

http://opensource.apple.com/source/objc4


[object message];

objc_msgSend

objc_msgSend(object, @selector(message));

Class

Method

SEL IMP

objc_msgSend



object

message

object

objc_msgSend



objc_msgSend

objc_msgSend_stret

objc_msgSendSuper

objc_msgSendSuper_stret

libobjc

NSCoding

#pragma mark - NSCoding

- (id)initWithCoder:(NSCoder *)decoder {

self = [super init];

if (!self) {

return self;

}



unsigned int count;

objc_property_t *properties = class_copyPropertyList([self class], &count);

for (NSUInteger i = 0; i < count; i++) {

objc_property_t property = properties[i];

NSString *key = [NSString stringWithUTF8String:property_getName( ←↩
property)];

[self setValue:[decoder decodeObjectForKey:key]

forKey:key];

}

free(properties);

return self;

}

- (void)encodeWithCoder:(NSCoder *)coder {

unsigned int count;

objc_property_t *properties = class_copyPropertyList([self class], &count);

for (NSUInteger i = 0; i < count; i++) {

objc_property_t property = properties[i];

NSString *key = [NSString stringWithUTF8String:property_getName( ←↩
property)];

[coder encodeObject:[self valueForKey:key] forKey:key];

}

free(properties);

}



@interface NSObject (AssociatedObject)

@property (nonatomic, strong) id associatedObject;

@end

@implementation NSObject (AssociatedObject)

@dynamic associatedObject;

- (void)setAssociatedObject:(id)object {

objc_setAssociatedObject(self, @selector(associatedObject), object, ←↩
OBJC_ASSOCIATION_RETAIN_NONATOMIC);

}

- (id)associatedObject {

return objc_getAssociatedObject(self, @selector(associatedObject));

}

objc_setAssociatedObject

objc_getAssociatedObject

@synthesize



+

-

@interface NSObject ()

- (NSString *)greetingWithName:(NSString *)name;

@end

@implementation NSObject ()

- (NSString *)greetingWithName:(NSString *)name {

return [NSString stringWithFormat:@"Hello, %@!", name];

}

@end

greetingWithName: NSObject



Class c = [NSObject class];

IMP greetingIMP = imp_implementationWithBlock((NSString *)^(id self, NSString * ←↩
name){

return [NSString stringWithFormat:@"Hello, %@!", name];

});

const char *greetingTypes = [[NSString stringWithFormat:@"%s%s%s", @encode(id), ←↩
@encode(id), @encode(SEL)] UTF8String];

class_addMethod(c, @selector(greetingWithName:), greetingIMP, greetingTypes);



viewDidAppear:

UIViewController

UITableViewController UINavigationController

#import <objc/runtime.h>

@implementation UIViewController (Tracking)

+ (void)load {

static dispatch_once_t onceToken;

dispatch_once(&onceToken, ^{

Class class = [self class];

SEL originalSelector = @selector(viewWillAppear:);

SEL swizzledSelector = @selector(xxx_viewWillAppear:);

Method originalMethod = class_getInstanceMethod(class, originalSelector ←↩
);

Method swizzledMethod = class_getInstanceMethod(class, swizzledSelector ←↩
);



BOOL didAddMethod =

class_addMethod(class,

originalSelector,

method_getImplementation(swizzledMethod),

method_getTypeEncoding(swizzledMethod));

if (didAddMethod) {

class_replaceMethod(class,

swizzledSelector,

method_getImplementation(originalMethod),

method_getTypeEncoding(originalMethod));

} else {

method_exchangeImplementations(originalMethod, swizzledMethod);

}

});

}

#pragma mark - Method Swizzling

- (void)swizzled_viewWillAppear:(BOOL)animated {

[self swizzled_viewWillAppear:animated];

NSLog(@"viewWillAppear: %@", self);

}

@end

UIViewController

viewWillAppear:

swizzled_viewWillAppear:
swizzled_viewWillAppear:

UIViewController -viewWillAppear:



+load

+initialize

libobjc

Product name price

+initialize



@interface Product : NSObject

@property (readonly) NSString *name;

@property (readonly) double price;

- (instancetype)initWithName:(NSString *)name

price:(double)price;

@end

@implementation Product

- (instancetype)initWithName:(NSString *)name

price:(double)price

{

self = [super init];

if(!self) {

return nil;

}

self.name = name;

self.price = price;

return self;

}

@end

Class c = objc_allocateClassPair([NSObject class], "Product", 0);

class_addIvar(c, "name", sizeof(id), log2(sizeof(id)), @encode(id));



class_addIvar(c, "price", sizeof(double), sizeof(double), @encode(double));

Ivar nameIvar = class_getInstanceVariable(c, "name");

ptrdiff_t priceIvarOffset =

ivar_getOffset(class_getInstanceVariable(c, "price"));

IMP initIMP = imp_implementationWithBlock(

^(id self, NSString *name, double price)

{

object_setIvar(self, nameIvar, name);

char *ptr = ((char *)(__bridge void *)self) + priceIvarOffset;

memcpy(ptr, &price, sizeof(price));

return self;

});

const char *initTypes = [[NSString stringWithFormat:@"%s%s%s%s%s%s",

@encode(id), @encode(id), @encode(SEL), @encode(id), @encode(id),

@encode(NSUInteger)] UTF8String];

class_addMethod(c,

@selector(initWithFirstName:lastName:age:),

initIMP,

initTypes);

IMP nameIMP = imp_implementationWithBlock(^(id self) {

return object_getIvar(self, nameIvar);

});

const char *nameTypes =

[[NSString stringWithFormat:@"%s%s%s",

@encode(id), @encode(id), @encode(SEL)] UTF8String];

class_addMethod(c, @selector(name), nameIMP, nameTypes);

IMP priceIMP = imp_implementationWithBlock(^(id self) {

char *ptr = ((char *)(__bridge void *)self) + priceIvarOffset;

double price;



memcpy(&price, ptr, sizeof(price));

return price;

});

const char *priceTypes = [[NSString stringWithFormat:@"%s%s%s", @encode(double) ←↩
, @encode(id), @encode(SEL)] UTF8String];

class_addMethod(c, @selector(age), priceIMP, priceTypes);

objc_registerClassPair(c);

objc_allocateClassPair

class_addIvar

imp_implementationWithBlock: name

object_setIvar price memcpy

log2(sizeof(type))



@encode

Product

Product *widget = [[Product alloc] initWithName:@"Widget"

price:50.00];

NSLog(@"%@: %g", widget.name, widget.price);

readonly



Chapter 3 

Clang 



- Source Code

1. Front-end

2. Optimizer



3. Back-end

- Machine Code

M x N

libclang



libclang

libsupport

libsystem

libbasic

libast

liblex

libparse

libsema

libsema

libcodegen

librewrite



libanalysis

#include #import

CXIndex idx = clang_createIndex(0, 0);

const char *filename = "path/to/Source.m";

int argc;

const char *argv[];

CXTranslationUnit tu =

clang_parseTranslationUnit(idx,

filename,

0,

argv,



argc,

0,

CXTranslationUnit_None);

{ ... }

clang_disposeTranslationUnit(tu);

clang_disposeIndex(idx);

clang_visitChildren



static unsigned Visitor(CXCursor cursor,

CXCursor parent,

CXClientData data)

{

switch (clang_getCursorKind(cursor)) {

case CXCursor_FunctionDecl:

// Function

break;

case CXCursor_VarDecl:

// Variable

break;

case CXCursor_ObjCInstanceMethodDecl:

// Objective-C Instance Method

break;

// ...

default:

break;

}

return CXChildVisit_Recurse;

}

CXCursor cursor = clang_getTranslationUnitCursor(tu);

clang_visitChildren(cursor, Visitor, 0);

#include

CXSourceLocation location = clang_getCursorLocation(cursor);



CXFile file;

clang_getFileLocation(location, &file, 0, 0, 0);

const char *filename = "/path/to/Source.m";

if (filename != clang_getCString(clang_getFileName(file))) {

return CXChildVisit_Continue;

}

clang_tokenize



CXCursor cursor = clang_getTranslationUnitCursor(tu);

CXSourceRange range = clang_getCursorExtent(cursor);

CXToken* tokens;

unsigned count;

clang_tokenize(tu, range, &tokens, &count);

for (unsigned i = 0; i < count; i++) {

CXToken token = tokens[i];

unsigned line, column, offset;

clang_getFileLocation(clang_getTokenLocation(tu, token),

&file, &line, &column, &offset);

switch (clang_getTokenKind(token)) {

case CXToken_Punctuation:

case CXToken_Keyword:

case CXToken_Identifier:

case CXToken_Literal:

case CXToken_Comment:

// ...

break;

default:

break;

}

}



CXDiagnostic_Ignored

CXDiagnostic_Note

CXDiagnostic_Warning

CXDiagnostic_Error

CXDiagnostic_Fatal



clang_getNumDiagnostics

for

for (unsigned i = 0; i < clang_getNumDiagnostics(tu); i++) {

CXDiagnostic diagnostic = clang_getDiagnostic(tu, i);

CXString string =

clang_formatDiagnostic(diagnostic,

clang_defaultDiagnosticDisplayOptions());

switch (clang_getDiagnosticSeverity(diagnostic)) {

case CXDiagnostic_Note:

case CXDiagnostic_Warning:

case CXDiagnostic_Error:

case CXDiagnostic_Fatal:

// ...

break;

case CXDiagnostic_Ignored:

default:

break;

}

// ...

clang_disposeString(string);

}



for (unsigned j = 0; j < clang_getDiagnosticNumFixIts(diagnostic); j++) {

CXSourceRange range;

CXString fixIt =

clang_getDiagnosticFixIt(diagnostic, j, &range);

CXSourceLocation start = clang_getRangeStart(range);

unsigned startLine, startColumn;

clang_getSpellingLocation(start, 0, &startLine , &startColumn, 0);

// ...

CXDiagnostic_Note CXDiagnostic_Warning
CXDiagnostic_Error CXDiagnostic_Fatal



clang_disposeString(fixIt);

}

@import Foundation;

/**

This is documentation.

*/

@interface Calculator : NSObject

+ (int)add:(int)a

to:(int)b;

@end

@implementation Calculator



+ (int)add:(int)a

to:(int)b

{

int sum = a + b;

return sum;

}

@end

xcrun clang -ast-dump

$ xcrun -sdk iphoneos clang -x objective-c -Xclang -ast-dump -fsyntax-only ←↩
Calculator.m

|-ObjCInterfaceDecl 0x1036f8040 <Calculator.m:6:1, line:11:2> Calculator

| |-super ObjCInterface 0x10501c3b0 'NSObject'

| |-ObjCImplementation 0x1036f82d0 'Calculator'

| |-FullComment 0x1036f8820 <line:4:1, col:24>

| | `-ParagraphComment 0x1036f87f0 <col:1, col:24>

| | `-TextComment 0x1036f87c0 <col:1, col:24> Text=" This is documentation."

| `-ObjCMethodDecl 0x1036f8170 <line:8:1, line:9:18> + add:to: 'int'

| |-ParmVarDecl 0x1036f8200 <line:8:13, col:17> a 'int'

| `-ParmVarDecl 0x1036f8260 <line:9:13, col:17> b 'int'

`-ObjCImplementationDecl 0x1036f82d0 <line:13:1, line:22:1> Calculator

|-ObjCInterface 0x1036f8040 'Calculator'

`-ObjCMethodDecl 0x1036f8390 <line:15:1, line:20:1> + add:to: 'int'

|-ImplicitParamDecl 0x1036f84f0 <<invalid sloc>> self 'Class':'Class'

|-ImplicitParamDecl 0x1036f8550 <<invalid sloc>> _cmd 'SEL':'SEL *'

|-ParmVarDecl 0x1036f8420 <line:15:13, col:17> a 'int'



|-ParmVarDecl 0x1036f8480 <line:16:13, col:17> b 'int'

|-VarDecl 0x1036f85c0 <line:18:5, col:19> sum 'int'

| `-BinaryOperator 0x1036f8698 <col:15, col:19> 'int' '+'

| |-ImplicitCastExpr 0x1036f8668 <col:15> 'int' <LValueToRValue>

| | `-DeclRefExpr 0x1036f8618 <col:15> 'int' lvalue ParmVar 0x1036f8420 ' ←↩
a' 'int'

| `-ImplicitCastExpr 0x1036f8680 <col:19> 'int' <LValueToRValue>

| `-DeclRefExpr 0x1036f8640 <col:19> 'int' lvalue ParmVar 0x1036f8480 ' ←↩
b' 'int'

`-CompoundStmt 0x1036f8738 <line:17:1, line:20:1>

|-DeclStmt 0x1036f86c0 <line:18:5, col:20>

| `-VarDecl 0x1036f85c0 <col:5, col:19> sum 'int'

| `-BinaryOperator 0x1036f8698 <col:15, col:19> 'int' '+'

| |-ImplicitCastExpr 0x1036f8668 <col:15> 'int' <LValueToRValue>

| | `-DeclRefExpr 0x1036f8618 <col:15> 'int' lvalue ParmVar 0 ←↩
x1036f8420 'a' 'int'

| `-ImplicitCastExpr 0x1036f8680 <col:19> 'int' <LValueToRValue>

| `-DeclRefExpr 0x1036f8640 <col:19> 'int' lvalue ParmVar 0 ←↩
x1036f8480 'b' 'int'

`-ReturnStmt 0x1036f8718 <line:19:5, col:12>

`-ImplicitCastExpr 0x1036f8700 <col:12> 'int' <LValueToRValue>

`-DeclRefExpr 0x1036f86d8 <col:12> 'int' lvalue Var 0x1036f85c0 'sum' ←↩
'int'

Calculator

NSObject





core.

CallAndMessage

core.

DivideZero

core.NonNullPa

ramChecker

core.NullDeref

erence

core.StackAddr

essEscape

core.Undefined

BinaryOperator

Result

core.VLASize

core.

uninitialized.

ArraySubscript

core.

uninitialized.

Assign



core.

uninitialized.

Branch

core.

uninitialized.

CapturedBlockV

ariable

core.

uninitialized.

UndefReturn

deadcode.

DeadStores

osx.API

dispatch_once

osx.

SecKeychainAPI



osx.cocoa.

AtSync

osx.cocoa.

ClassRelease

osx.cocoa.

IncompatibleMe

thodTypes

alpha.osx.

cocoa.MissingS

uperCall

osx.cocoa.NSAu

toreleasePool

osx.cocoa.

NSError

osx.cocoa.

NilArg compare:

osx.cocoa.

RetainCount

osx.cocoa.

SelfInit

osx.cocoa.

UnusedIvars



osx.cocoa.

VariadicMethod

Types

osx.coreFounda

tion.CFError

osx.coreFounda

tion.CFNumber

osx.coreFounda

tion.CFRetainR

elease

osx.coreFounda

tion.

containers.

OutOfBounds

osx.coreFounda

tion.

containers.

PointerSizedVa

lues



security.Float

LoopCounter

security.

insecureAPI.

UncheckedRet

urn

setuid setgid seteuid

setegid setreuid setregid

security.

insecureAPI.

getpw

security.

insecureAPI.

gets

security.

insecureAPI.

mkstemp

security.

insecureAPI.

mktemp

security.

insecureAPI.

rand

arc4random

drand48 erand48 jrand48 lcong48

lrand48 mrand48 nrand48 random rand_r



security.

insecureAPI.

strcpy

security.

insecureAPI.

vfork

unix.API

open pthread_once calloc malloc realloc

alloca

unix.Malloc

unix.

MallocSizeof

unix.Mismatche

dDeallocator

unix.cstring.

BadSizeArg



unix.cstring.

NullArg strlen strnlen strcpy

strncpy strcat strncat strcmp strncmp

strcasecmp strncasecmp

xcodebuild scan-

build

http://clang-analyzer.llvm.org


$ xcodebuild -project /path/to/Project.xcodeproj -scheme YOU_APP_SCHEME -sdk ←↩
iphonesimulator7.1 analyze

$ scan-build !!
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OSAtomic 



<libkern/OSAtomic.h>

libdispatch



int x = 3;

// Equivalent

x = x + 1;

x += 1;

x++;

* Get x (3)

* Perform Addition (3 + 1)

* Set x (4)



x

x++

- T~1~: Get X (3)

- T~2~: Get X (3)

- T~1~: Perform Addition (3+1)

- T~1~: Set X (4)

- T~2~: Perform Addition (3+1)

- T~2~: Set X (4)

x =

=4 x =3



int64_t x = 3;

// Equivalent

OSAtomicAdd64(1, &x);

OSAtomicIncrement64(&x);

AND OR XOR

int64_t x = 3, y = 5;

x++ OSAtomicIncrement64(&x)

x-- OSAtomicDecrement64(&x)

x +=y OSAtomicAdd64(y, &x)

x -=y OSAtomicAdd64(-y, &x)

uint32_t p = 0xf00, q = 0xf0f;



p &=q OSAtomicAnd32(q, &p)

p |=q OSAtomicOr32(q, &p)

p ˆ=q OSAtomicXor32(q, &p)

OSAtomicCompareAndSwap32

int32_t Add32(int32_t amount, volatile int32_t *value) {

BOOL success;

int32_t new;

do {

int32_t old = *value;

new = old + amount;

success = OSAtomicCompareAndSwap32(old, new, value);

} while(!success);

return new;

}



BOOL CompareAndSwap(int old, int new, int *value) {

if(*value == old) {

*value = new;

return YES;

} else {

return NO;

}

}

int long

OSAtomicCompareAndSwapPtr



OSAtomicTestAndSet

OSAtomicTestAndClear

libdispatch

dispatch_semaphore



NSLock

NSLock

OSAtomicLock Unlock

OSAtomicTestAndSet

dispatch_once

static id _sharedInstance = nil;

static int32_t onceToken = 0;

if (!OSAtomicTestAndSet(1, &onceToken)) {

static OSSpinLock lock = OS_SPINLOCK_INIT;

OSSpinLockLock(&lock);

_sharedInstance = [[[self class] alloc] init];

OSSpinLockUnlock(&lock);

}



OSAtomicEnqueue OSAtomicDequeue

OSAtomicFifoEnqueue OSAtomicFifoDequeue

typedef struct node {

int value;

volatile struct node *link;

} node_t;

node_t a = {1, NULL};

node_t b = {2, NULL};

OSQueueHead queue = OS_ATOMIC_QUEUE_INIT;

OSAtomicEnqueue(&queue, &a, offsetof(node_t, link));

OSAtomicEnqueue(&queue, &b, offsetof(node_t, link));

node_t *n;

n = OSAtomicDequeue(&queue, offsetof(node_t, link));

// n == &b

n = OSAtomicDequeue(&queue, offsetof(node_t, link));

// n == &a

OSAtomicEnqueue Dequeue



dispatch_queue
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Grand 
Central 

Dispatch 



String

socket queue

signal



libdispatch

dispatch_queue_t mainQueue = dispatch_get_main_queue();

dispatch_queue_t globalQueue =

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

https://libdispatch.macosforge.org


dispatch_queue_t customSerialQueue =

dispatch_queue_create("com.example.serial", DISPATCH_QUEUE_SERIAL);

dispatch_queue_t customConcurrentQueue =

dispatch_queue_create("com.example.concurrent", DISPATCH_QUEUE_CONCURRENT);

dispatch_queue_t mainQueue = dispatch_get_main_queue();

dispatch_sync(mainQueue, ^{

sleep(3);

NSLog(@"Finished");

});

dispatch_queue_t mainQueue = dispatch_get_main_queue();

dispatch_queue_t globalQueue =

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

dispatch_async(globalQueue, ^{



sleep(3);

dispatch_async(mainQueue, ^{

NSLog(@"Finished");

});

});

dispatch_queue_t mainQueue = dispatch_get_main_queue();

int64_t delay = 1 * NSEC_PER_SEC;

dispatch_after(dispatch_time(DISPATCH_TIME_NOW, delay), mainQueue, ^{

NSLog(@"Finished");

});

dispatch_apply

for

dispatch_queue_attr_t attributes = DISPATCH_QUEUE_CONCURRENT;

dispatch_queue_t queue = dispatch_queue_create(NULL, attributes);

dispatch_apply(1000, queue, ^(size_t n) {

size_t square = n * n;

printf("%zu: %zu\n", n, square);

sleep(1);

});



dispatch_once

+ (instancetype)sharedInstance {

static id _sharedInstance = nil;

static dispatch_once_t onceToken;

dispatch_once(&onceToken, ^{

_sharedInstance = [[self alloc] init];

});

return _sharedInstance;

}

dispatch_queue_t queue =

dispatch_queue_create(NULL, DISPATCH_QUEUE_CONCURRENT);

dispatch_group_t group =

dispatch_group_create();

dispatch_apply(10, queue, ^(size_t n) {



dispatch_group_enter(group);

dispatch_group_async(group, queue, ^{

sleep((int)n);

dispatch_group_leave(group);

});

});

dispatch_group_notify(group, queue, ^{

// ...

});

dispatch_queue_t queue =

dispatch_queue_create(NULL, DISPATCH_QUEUE_CONCURRENT);

dispatch_semaphore_t semaphore =

dispatch_semaphore_create(0);

dispatch_async(queue, ^{

sleep(3);



dispatch_semaphore_signal(semaphore);

});

dispatch_semaphore_wait(semaphore, DISPATCH_TIME_FOREVER);

dispatch_queue_t queue =

dispatch_queue_create(NULL, DISPATCH_QUEUE_CONCURRENT);

dispatch_async(queue,^{

sleep(3);

dispatch_async(queue,^{

sleep(5);

dispatch_async(dispatch_get_main_queue(), ^{

NSLog(@"Finished");

});

});

});



dispatch_queue_t queue =

dispatch_queue_create(NULL, DISPATCH_QUEUE_CONCURRENT);

dispatch_async(queue,^{

sleep(5);

});

dispatch_async(queue,^{

sleep(3);

});

dispatch_barrier_async(queue,^{

dispatch_async(dispatch_get_main_queue(),^{

// ...

});

});

@property NSMutableDictionary *mutableDictionary;

@property dispatch_queue_t queue;

- (void)setObject:(id)object

forKey:(id)key

{

dispatch_barrier_async(self.queue, ^{

self.mutableDictionary[key] = object;

});

}



dispatch_after

dispatch_queue_t queue =

dispatch_queue_create(NULL, DISPATCH_QUEUE_CONCURRENT);

dispatch_source_t timer =

dispatch_source_create(DISPATCH_SOURCE_TYPE_TIMER, 0, 0, queue);

int64_t delay = 30 * NSEC_PER_SEC;

int64_t leeway = 5 * NSEC_PER_SEC;

dispatch_source_set_timer(timer, DISPATCH_TIME_NOW, delay , leeway);

dispatch_source_set_event_handler(timer, ^{

NSLog(@"Ding Dong!");

});

dispatch_resume(timer);



dispatch_queue_t queue =

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

NSURL *fileURL = [[[NSFileManager defaultManager]

URLsForDirectory:NSDocumentDirectory

inDomains:NSUserDomainMask] firstObject];

int fileDescriptor =

open([fileURL fileSystemRepresentation], O_EVTONLY);

unsigned long mask = DISPATCH_VNODE_EXTEND |

DISPATCH_VNODE_WRITE |

DISPATCH_VNODE_DELETE;

__block dispatch_source_t source =

dispatch_source_create(DISPATCH_SOURCE_TYPE_VNODE,

fileDescriptor,

mask,

queue);

dispatch_source_set_event_handler(source, ^{

dispatch_source_vnode_flags_t flags =

dispatch_source_get_data(source);

if (flags) {

dispatch_source_cancel(source);

dispatch_async(dispatch_get_main_queue(), ^{

// ...

});

}



});

dispatch_source_set_cancel_handler(source, ^{

close(fileDescriptor);

});

dispatch_resume(source);

dispatch_queue_t globalQueue =

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

dispatch_source_t stdinReadSource =

dispatch_source_create(DISPATCH_SOURCE_TYPE_READ,

STDIN_FILENO,

0,

globalQueue);

dispatch_source_set_event_handler(stdinReadSource, ^{

uint8_t buffer[1024];

int length = read(STDIN_FILENO, buffer, sizeof(buffer));

if (length > 0) {

NSString *string =

[[NSString alloc] initWithBytes:buffer

length:length

encoding:NSUTF8StringEncoding];

NSLog(@"%@", string);

}

});

dispatch_resume(stdinReadSource);



SIGTERM

pid_t ppid = getppid();

dispatch_queue_t globalQueue =

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

dispatch_source_t source =

dispatch_source_create(DISPATCH_SOURCE_TYPE_PROC,

ppid,

DISPATCH_PROC_EXIT,

globalQueue);

if (source) {

dispatch_source_set_event_handler(source, ^{

NSLog(@"pid: %d Exited", ppid);

dispatch_source_cancel(source);

});

dispatch_resume(source);

}



dispatch_queue_t queue =

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

dispatch_io_t stdinChannel =

dispatch_io_create(DISPATCH_IO_STREAM,

STDIN_FILENO,

queue,

^(int error) {

if (error) {

NSLog(@"stdin: (%d) %s", error, strerror(error));

}

});



dispatch_io_set_low_water(stdinChannel, 1);

dispatch_io_set_high_water

SIZE_MAX

dispatch_io_set_interval



off_t offset = 0; // Ignored for stream

UInt length = SIZE_MAX; // Read until EOF

dispatch_io_read(stdinChannel, offset, length, queue,

^(bool done, dispatch_data_t data, int error) {

// ...

});

dispatch_io_t fileChannel =

dispatch_io_create_with_path(DISPATCH_IO_STREAM,

"/path/to/file",

O_RDONLY,

0,

queue,

^(int error) {

if (error) {

NSLog(@"file: (%d) %s", error, strerror(error));

}

});

dispatch_io_read(stdinChannel, offset, length, queue,

^(bool done, dispatch_data_t data, int error) {

if (data) {

dispatch_write(fileChannel, 0, data, queue, nil);

}

});

dispatch_read

dispatch_write



dispatch_io_read dispatch_io_write

NSData

dispatch_data_t

NSData

dispatch_data_create

NSData NSFileHandle



size_t length;

void *buffer = malloc(length);

dispatch_data_t data =

dispatch_data_create(buffer,

length,

NULL,

DISPATCH_DATA_DESTRUCTOR_DEFAULT);

free(buffer);

free

DISPATCH_DATA_DESTRUCTOR_FREE

dispatch_data_create_concat

dispatch_data_t first, second;

dispatch_data_t combined = dispatch_data_create_concat(first, second);

enumerateByteRangesUsingBlock: NSData

NSData

NSData dispatch_data_t

dispatch_data_t dispatch_data_create_with_nsdata(NSData *data) {

dispatch_queue_t queue =

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);



__block dispatch_data_t container;

[data enumerateByteRangesUsingBlock:

^(const void *bytes, NSRange byteRange, BOOL *stop) {

if (container) {

dispatch_data_t region =

dispatch_data_create(bytes,

byteRange.length,

queue,

DISPATCH_DATA_DESTRUCTOR_DEFAULT);

container = dispatch_data_create_concat(container, region);

}

}];

return container;

}

NSData -enumerateByteRangesUsingBlock:

dispatch_data_apply

dispatch_data_apply(data, ^(dispatch_data_t region, size_t offset, const void * ←↩
buffer, size_t size) {

// ...

return true;

});

dispatch_data_create_map



void *buffer;

size_t length;

dispatch_data_create_map(data, &buffer, &length);

-debugDescription

po

<OS_dispatch_queue_root:

com.apple.root.default-priority[0x2024100] = {

xrefcnt = 0x80000000,

refcnt = 0x80000000,

suspend_cnt = 0x0,

locked = 1,

target = [0x0],

width = 0x7fffffff,

running = 0x1,

barrier = 0

}

>

dispatch_benchmark



uint64_t dispatch_benchmark(size_t count, void (^block)(void));;

dispatch_benchmark

size_t const objectCount = 1000;

uint64_t n = dispatch_benchmark(10000, ^{

@autoreleasepool {

id obj = @42;

NSMutableArray *array = [NSMutableArray array];

for (size_t i = 0; i < objectCount; ++i) {

[array addObject:obj];

}

}

});

NSLog(@"-[NSMutableArray addObject:] : %llu ns", n);
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mach_msg_send

natural_t data;

mach_port_t port;

struct {

mach_msg_header_t header;

mach_msg_body_t body;

mach_msg_type_descriptor_t type;

} message;



message.header = (mach_msg_header_t) {

.msgh_remote_port = port,

.msgh_local_port = MACH_PORT_NULL,

.msgh_bits = MACH_MSGH_BITS(MACH_MSG_TYPE_COPY_SEND, 0),

.msgh_size = sizeof(message)

};

message.body = (mach_msg_body_t) {

.msgh_descriptor_count = 1

};

message.type = (mach_msg_type_descriptor_t) {

.pad1 = data,

.pad2 = sizeof(data)

};

mach_msg_return_t error = mach_msg_send(&message.header);

if (error == MACH_MSG_SUCCESS) {

// ...

}

mach_port_t port;

struct {

mach_msg_header_t header;

mach_msg_body_t body;

mach_msg_type_descriptor_t type;

mach_msg_trailer_t trailer;



} message;

mach_msg_return_t error = mach_msg_receive(&message.header);

if (error == MACH_MSG_SUCCESS) {

natural_t data = message.type.pad1;

// ...

}

CFMachPort NSMachPort

CFMessagePort NSMessagePort

CFMessagePort

static CFDataRef Callback(CFMessagePortRef port,

SInt32 messageID,

CFDataRef data,

void *info)

{

// ...

}



CFMessagePortRef localPort =

CFMessagePortCreateLocal(nil,

CFSTR("com.example.app.port.server"),

Callback,

nil,

nil);

CFRunLoopSourceRef runLoopSource =

CFMessagePortCreateRunLoopSource(nil, localPort, 0);

CFRunLoopAddSource(CFRunLoopGetCurrent(),

runLoopSource,

kCFRunLoopCommonModes);

CFMessagePortSendRequest

CFDataRef data;

SInt32 messageID = 0x1111; // Arbitrary

CFTimeInterval timeout = 10.0;

CFMessagePortRef remotePort =

CFMessagePortCreateRemote(nil,

CFSTR("com.example.app.port.client"));

SInt32 status =

CFMessagePortSendRequest(remotePort,

messageID,

data,

timeout,

timeout,



NULL,

NULL);

if (status == kCFMessagePortSuccess) {

// ...

}

NSNotificationCenter

CFNotificationCenterGetDistributedCenter

NSNotificationCenter -addObserverForName:object:queue:usingBlock nil
name object



static void Callback(CFNotificationCenterRef center,

void *observer,

CFStringRef name,

const void *object,

CFDictionaryRef userInfo)

{

// ...

}

CFNotificationCenterRef distributedCenter =

CFNotificationCenterGetDistributedCenter();

CFNotificationSuspensionBehavior behavior =

CFNotificationSuspensionBehaviorDeliverImmediately;

CFNotificationCenterAddObserver(distributedCenter,

NULL,

Callback,

CFSTR("notification.identifier"),

NULL,

behavior);

void *object;



CFDictionaryRef userInfo;

CFNotificationCenterRef distributedCenter =

CFNotificationCenterGetDistributedCenter();

CFNotificationCenterPostNotification(distributedCenter,

CFSTR("notification.identifier"),

object,

userInfo,

true);

NSConnection



@protocol Protocol;

id <Protocol> vendedObject;

NSConnection *connection = [[NSConnection alloc] init];

[connection setRootObject:vendedObject];

[connection registerName:@"server"];

id proxy = [NSConnection rootProxyForConnectionWithRegisteredName:@"server" ←↩
host:nil];

[proxy setProtocolForProxy:@protocol(Protocol)];

NSConnection

NSPortNameServer



@try/@catch

in

out

inout

const

oneway

bycopy

byref





tell application "Safari"

set the URL of the front document to "http://nshipster.com"

end tell

$ sdef /Applications/Safari.app | sdp -fh --basename Safari



sdef

sdp

.h #

import

#import "Safari.h"

SafariApplication *safari = [SBApplication applicationWithBundleIdentifier:@" ←↩
com.apple.Safari"];

for (SafariWindow *window in safari.windows) {

if (window.visible) {

window.currentTab.URL = [NSURL URLWithString:@"http://nshipster.com"];

break;

}

}



com.apple.pboard

NSPasteboard UIPasteboard

Edit > Copy

NSImage *image;

NSPasteboard *pasteboard = [NSPasteboard generalPasteboard];

[pasteboard clearContents];

[pasteboard writeObjects:@[image]];



NSPasteboard *pasteboard = [NSPasteboard generalPasteboard];

if ([pasteboard canReadObjectForClasses:@[[NSImage class]] options:nil]) {

NSArray *contents = [pasteboard readObjectsForClasses:@[[NSImage class]] ←↩
options: nil];

NSImage *image = [contents firstObject];

}

NSPasteboardItemDataProvider



NSTask

$ find /Applications -name \*.xpc



launchd

libxpc

NSXPCConnection

libxpc



xpc_main

static void connection_handler(xpc_connection_t peer) {

xpc_connection_set_event_handler(peer, ^(xpc_object_t event) {

peer_event_handler(peer, event);

});

xpc_connection_resume(peer);

}

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

xpc_main(connection_handler);

exit(EXIT_FAILURE);

}

xpc_connection_create

xpc_connection_t c = xpc_connection_create("com.example.service", NULL);

xpc_connection_set_event_handler(c, ^(xpc_object_t event) {

// ...

});

xpc_connection_resume(c);

accept



xpc_dictionary_t message = xpc_dictionary_create(NULL, NULL, 0);

xpc_dictionary_set_uint64(message, "foo", 1);

xpc_connection_send_message(c, message);

xpc_release(message)



dispatch_data_t

void *buffer;

size_t length;

dispatch_data_t ddata =

dispatch_data_create(buffer,

length,

DISPATCH_TARGET_QUEUE_DEFAULT,

DISPATCH_DATA_DESTRUCTOR_MUNMAP);

xpc_object_t xdata = xpc_data_create_with_dispatch_data(ddata);

dispatch_queue_t queue;

xpc_connection_send_message_with_reply(c, message, queue,

^(xpc_object_t reply)

{

if (xpc_get_type(event) == XPC_TYPE_DICTIONARY) {

// ...

}

});



launchd.plist

<key>LaunchEvents</key>

<dict>

<key>com.apple.iokit.matching</key>

<dict>

<key>com.example.device-attach</key>

<dict>

<key>idProduct</key>

<integer>2794</integer>

<key>idVendor</key>

<integer>725</integer>

<key>IOProviderClass</key>

<string>IOUSBDevice</string>

<key>IOMatchLaunchStream</key>

<true/>

<key>ProcessType</key>

<string>Adaptive</string>

</dict>

</dict>

</dict>

launchd ProcessType



xpc_activity_register

xpc_object_t criteria = xpc_dictionary_create(NULL, NULL, 0);

xpc_dictionary_set_int64(criteria, XPC_ACTIVITY_INTERVAL, 5 * 60);

xpc_dictionary_set_int64(criteria, XPC_ACTIVITY_GRACE_PERIOD, 10 * 60);

xpc_activity_register("com.example.app.activity",

criteria,

^(xpc_activity_t activity)

{

// Process Data

xpc_activity_set_state(activity, XPC_ACTIVITY_STATE_CONTINUE);

dispatch_async(dispatch_get_main_queue(), ^{

// Update UI



xpc_activity_set_state(activity, XPC_ACTIVITY_STATE_DONE);

});

});
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OSType

CODE

Text

PICT

SND

OSType



OSType

Content-Type

OSType



.rb

.mov

public.text



public.plain-text

public.jpeg

public.html

dyn

public.item



public.item public.

content public.executable

UTTypeEqual

UTTypeConformsTo

isMemberOfClass: isKindOfClass:

kUTTypeApplication "com.apple.application"



UTTypeConformsTo(CFSTR("public.jpeg"),

CFSTR("public.item")); // YES

UTTypeConformsTo(CFSTR("public.jpeg"),

CFSTR("public.image")); // YES

UTTypeEqual(CFSTR("public.jpeg"),

CFSTR("public.image")); // NO

UTTypeConformsTo(CFSTR("public.jpeg"),

CFSTR("public.png")); // NO

UTTypeCopyDeclaration

UTTypeCopyDeclaration(CFSTR("public.png"));

{

UTTypeConformsTo = "public.image";

UTTypeDescription = "Portable Network Graphics image";

UTTypeIdentifier = "public.png";

UTTypeTagSpecification = {

"com.apple.nspboard-type" = "Apple PNG pasteboard type";



"com.apple.ostype" = PNGf;

"public.filename-extension" = png;

"public.mime-type" = "image/png";

};

}

UTTypeCopyPreferredTagWithClass

NSString *contentType =

(__bridge_transfer NSString *)

UTTypeCopyPreferredTagWithClass(CFSTR("public.text"),

kUTTagClassMIMEType);

UTTypeCreatePreferredIdentifierForTag

NSString *UTI =

(__bridge_transfer NSString *)

UTTypeCreatePreferredIdentifierForTag(kUTTagClassFilenameExtension,

CFSTR("jpg"),

NULL);



UTTypeCopyPreferredTagWithClass

UTTypeCreatePreferredIdentifierForTag

const CFStringRef kUTTagClassFilenameExtension;

const CFStringRef kUTTagClassMIMEType;

const CFStringRef kUTTagClassNSPboardType; // OS X

const CFStringRef kUTTagClassOSType; // OS X

CFSTR("TEXT")
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CGImageSourceCopyTypeIdentifiers

com.adobe.photoshop-image

com.adobe.raw-image

com.apple.icns



com.apple.macpaint-image

com.apple.pict

com.apple.quicktime-image

com.canon.cr2-raw-image

com.canon.crw-raw-image

com.canon.tif-raw-image

com.compuserve.gif

com.epson.raw-image

com.fuji.raw-image

com.hasselblad.3fr-raw-image

com.hasselblad.fff-raw-image

com.ilm.openexr-image

com.kodak.flashpix-image

com.kodak.raw-image

com.konicaminolta.raw-image

com.leafamerica.raw-image

com.leica.raw-image

com.leica.rwl-raw-image

com.microsoft.bmp

com.microsoft.cur

com.microsoft.ico

com.nikon.nrw-raw-image



com.nikon.raw-image

com.olympus.or-raw-image

com.olympus.raw-image

com.olympus.sr-raw-image

com.panasonic.raw-image

com.panasonic.rw2-raw-image

com.pentax.raw-image

com.samsung.raw-image

com.sgi.sgi-image

com.sony.arw-raw-image

com.sony.raw-image

com.sony.sr2-raw-image

com.truevision.tga-image

public.jpeg

public.jpeg-2000

public.mpo-image

public.png

public.radiance

public.tiff

public.xbitmap-image



CGImageDestinationRef

CGImage

UIImage *image = ...;

NSURL *fileURL = [NSURL fileURLWithPath:@"/path/to/output.jpg"];

NSString *UTI = @"public.jpeg";

NSDictionary *options = @{

(__bridge id) ←↩
kCGImageDestinationLossyCompressionQuality: @(0.75),

(__bridge id)kCGImagePropertyOrientation: @(4),

(__bridge id)kCGImagePropertyHasAlpha: @(NO)

};



CGImageDestinationRef imageDestinationRef =

CGImageDestinationCreateWithURL((__bridge CFURLRef)fileURL,

(__bridge CFStringRef)UTI,

1,

NULL);

CGImageDestinationAddImage(imageDestinationRef, [image CGImage], (__bridge ←↩
CFDictionaryRef)options);

CGImageDestinationFinalize(imageDestinationRef);

CFRelease(imageDestinationRef);

CGImageSourceRef

CGimage

CGImageSourceCreateImageAtIndex

NSURL *fileURL = [NSURL fileURLWithPath:@"/path/to/input.jpg"];

NSDictionary *options = @{

(__bridge id)kCGImageSourceTypeIdentifierHint: @" ←↩
public.jpeg",

(__bridge id)kCGImageSourceShouldCache: @(YES),

(__bridge id)kCGImageSourceShouldAllowFloat: @(YES),

};



CGImageSourceRef imageSourceRef =

CGImageSourceCreateWithURL((__bridge CFURLRef)fileURL, NULL);

CGImageRef imageRef =

CGImageSourceCreateImageAtIndex(imageSourceRef,

0,

(__bridge CFDictionaryRef)options);

UIImage *image = [UIImage imageWithCGImage:imageRef];

CFRelease(imageRef);

CFRelease(imageSourceRef);

URLSession:dataTask:didReceiveData:

- (void)URLSession:(NSURLSession *)session

dataTask:(NSURLSessionDataTask *)dataTask

didReceiveData:(NSData *)data

{

[self.mutableResponseData appendData:data];



CGImageSourceUpdateData(self.imageSourceRef,

(__bridge CFDataRef)self.mutableResponseData,

[self.mutableResponseData length]

[dataTask countOfBytesExpectedToReceive]);

if (CGSizeEqualToSize(self.imageSize, CGSizeZero)) {

NSDictionary *properties =

(__bridge_transfer NSDictionary *)

CGImageSourceCopyPropertiesAtIndex(self.imageSourceRef,

0,

NULL);

if (properties) {

NSNumber *width = properties[(__bridge id) ←↩
kCGImagePropertyPixelWidth];

NSNumber *height = properties[(__bridge id) ←↩
kCGImagePropertyPixelHeight];

if (width && height) {

self.imageSize = CGSizeMake([width floatValue],

[height floatValue]);

}

}

}

CGImageRef imageRef = CGImageSourceCreateImageAtIndex(self.imageSourceRef,

0,

NULL);

UIImage *image = [UIImage imageWithCGImage:imageRef];

CFRelease(imageRef);

dispatch_async(dispatch_get_main_queue(), ^{

// delete or block callback to update with image

});

}



CGImageSourceRef

CGImageSourceUpdateData

CGImageSourceCopyPropertiesAtIndex



kCGImagePropertyTIFFDictionary

kCGImagePropertyGIFDictionary

kCGImagePropertyJFIFDictionary

kCGImagePropertyExifDictionary

kCGImagePropertyPNGDictionary

kCGImagePropertyIPTCDictionary

kCGImagePropertyGPSDictionary

kCGImagePropertyRawDictionary

kCGImagePropertyCIFFDictionary

kCGImageProperty8BIMDictionary

kCGImagePropertyDNGDictionary

kCGImagePropertyExifAuxDictionary

CGImageSourceCopyPropertiesAtIndex

NSDictionary CGImageProperty

NSDictionary *properties =

(__bridge_transfer NSDictionary *)

CGImageSourceCopyPropertiesAtIndex(self.imageSourceRef,

0,

NULL);

NSDictionary *EXIF = properties[(__bridge id)kCGImagePropertyExifDictionary];

if (EXIF) {



NSString *Fnumber = EXIF[(__bridge id)kCGImagePropertyExifFNumber];

NSString *exposure = EXIF[(__bridge id)kCGImagePropertyExifExposureTime];

NSString *ISO = EXIF[(__bridge id)kCGImagePropertyExifISOSpeedRatings];

NSLog(@"Shot Information: %@ %@ %@", Fnumber, exposure, ISO);

}

NSDictionary *GPS = properties[(__bridge id)kCGImagePropertyGPSDictionary];

if (GPS) {

NSString *latitude = GPS[(__bridge id)kCGImagePropertyGPSLatitude];

NSString *latitudeRef = GPS[(__bridge id)kCGImagePropertyGPSLatitudeRef];

NSString *longitude = GPS[(__bridge id)kCGImagePropertyGPSLongitude];

NSString *longitudeRef = GPS[(__bridge id)kCGImagePropertyGPSLongitudeRef];

NSLog(@"GPS: %@ %@ / %@ %@", latitude, latitudeRef, longitude, longitudeRef ←↩
);

}
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PMAXUB



NSUInteger count = 10000000;

float *array = malloc(count * sizeof(float));



for (NSUInteger i = 0; i < count; i++) {

array[i] = i;

}

float initial = 0;

float increment = 1;

vDSP_vramp(&initial, &increment, array, 1, count);

for (NSUInteger i = 0; i < count; i++) {

array[i] *= 2.0f;

}

cblas_sscal(count, 2.0f, array, 1);



float sum = 0;

for (NSUInteger i = 0; i < count; i++) {

sum += array[i];

}

float sum = cblas_sasum(count, array, 1);



for (NSUInteger i = 0; i < count; i++) {

array[i] = (float)arc4random();

}

NSUInteger maxLocation = 0;

for (NSUInteger i = 0; i < count; i++) {

if (array[i] > array[maxLocation]) {

maxLocation = i;

}

}

NSUInteger maxLocation = cblas_isamax(count, array, 1);



cblas.h

vBLAS.h

clapack.h

vectorOps.h

vBasicOps.h

vfp.h

vForce.h

vBigNum.h

vDSP.h



vDSP.h

int x = 8;

int y = 8;

int dimensions = x * y;

int log2_x = (int)log2((double)x);

int log2_y = (int)log2((double)y);

DSPComplex *data = (DSPComplex *)malloc(sizeof(DSPComplex) * dimensions);

for (NSUInteger i = 0; i < dimensions; i++) {

data[i].real = (float)i;

data[i].imag = (float)(dimensions - i) - 1.0f;

}

DSPSplitComplex input = {



.realp = (float *)malloc(sizeof(float) * dimensions),

.imagp = (float *)malloc(sizeof(float) * dimensions),

};

vDSP_ctoz(data, 2, &input, 1, dimensions);

FFTSetup weights = vDSP_create_fftsetup(fmax(log2_x, log2_y), kFFTRadix2);

vDSP_fft2d_zip(weights, &input, 1, 0, log2_x, log2_y, FFT_FORWARD);

vDSP_destroy_fftsetup(fft_weights);

vDSP_ztoc(&input, 1, data, 2, dimensions);

for (NSUInteger i = 0; i < dimensions; i++) {

NSLog(@"%g %g", data[i].real, data[i].imag);

}

free(input.realp);

free(input.imagp);

free(data);

Alpha.h

Conversion.h Planar8

PlanarF ARGB8888 Planar8

Convoluton.h



Geometry.h

Histogram.h

Morphology.h

Tranform.h

Planar8

PlanarF

ARGB8888

ARGBFFFF



RGBA8888

RGBAFFFF

Alpha.h

UIImage *topImage, *bottomImage = ...;

CGImageRef topImageRef = [topImage CGImage];

CGImageRef bottomImageRef = [bottomImage CGImage];



CGDataProviderRef topProvider = CGImageGetDataProvider(topImageRef);

CFDataRef topBitmapData = CGDataProviderCopyData(topProvider);

size_t width = CGImageGetWidth(topImageRef);

size_t height = CGImageGetHeight(topImageRef);

size_t bytesPerRow = CGImageGetBytesPerRow(topImageRef);

vImage_Buffer topBuffer = {

.data = (void *)CFDataGetBytePtr(topBitmapData),

.width = width,

.height = height,

.rowBytes = bytesPerRow,

};

CGDataProviderRef bottomProvider = CGImageGetDataProvider(bottomImageRef);

CFDataRef bottomBitmapData = CGDataProviderCopyData(bottomProvider);

vImage_Buffer bottomBuffer = {

.data = (void *)CFDataGetBytePtr(bottomBitmapData),

.width = width,

.height = height,

.rowBytes = bytesPerRow,

};

void *outBytes = malloc(height * bytesPerRow);

vImage_Buffer outBuffer = {

.data = outBytes,

.width = width,

.height = height,

.rowBytes = bytesPerRow,

};

vImage_Error error = vImagePremultipliedAlphaBlend_ARGB8888(&topBuffer, & ←↩
bottomBuffer, &outBuffer, kvImageDoNotTile);



if (error) {

NSLog(@"Error: %ld", error);

}

Conversion.h

UIImage *image = ...;

CGImageRef imageRef = [image CGImage];



size_t width = CGImageGetWidth(imageRef);

size_t height = CGImageGetHeight(imageRef);

size_t bitsPerComponent = CGImageGetBitsPerComponent(imageRef);

size_t bytesPerRow = CGImageGetBytesPerRow(imageRef);

CGDataProviderRef sourceImageDataProvider = CGImageGetDataProvider(imageRef);

CFDataRef sourceImageData = CGDataProviderCopyData(sourceImageDataProvider);

vImage_Buffer sourceImageBuffer = {

.data = (void *)CFDataGetBytePtr(sourceImageData),

.width = width,

.height = height,

.rowBytes = bytesPerRow,

};

uint8_t *destinationBuffer = malloc(CFDataGetLength(sourceImageData));

vImage_Buffer destinationImageBuffer = {

.data = destinationBuffer,

.width = width,

.height = height,

.rowBytes = bytesPerRow,

};

const uint8_t channels[4] = {0, 3, 2, 1}; // ARGB -> ABGR

vImagePermuteChannels_ARGB8888(&sourceImageBuffer, &destinationImageBuffer, ←↩
channels, kvImageNoFlags);

CGColorSpaceRef colorSpaceRef = CGColorSpaceCreateDeviceRGB();

CGContextRef destinationContext =

CGBitmapContextCreateWithData(destinationBuffer,

width,

height,

bitsPerComponent,

bytesPerRow,

colorSpaceRef,



kCGBitmapByteOrderDefault |

kCGImageAlphaPremultipliedFirst,

NULL,

NULL);

CGImageRef permutedImageRef = CGBitmapContextCreateImage(destinationContext);

UIImage *permutedImage = [UIImage imageWithCGImage:permutedImageRef];

CGImageRelease(permutedImageRef);

CGContextRelease(destinationContext);

CGColorSpaceRelease(colorSpaceRef);

Convolution.h



UIImage *inImage = ...;

CGImageRef inImageRef = [inImage CGImage];

CGDataProviderRef inProvider = CGImageGetDataProvider(inImageRef);

CFDataRef inBitmapData = CGDataProviderCopyData(inProvider);

vImage_Buffer inBuffer = {

.data = (void *)CFDataGetBytePtr(inBitmapData),

.width = CGImageGetWidth(inImageRef),

.height = CGImageGetHeight(inImageRef),

.rowBytes = CGImageGetBytesPerRow(inImageRef),

};

void *outBytes = malloc(CGImageGetBytesPerRow(inImageRef) * CGImageGetHeight( ←↩
inImageRef));

vImage_Buffer outBuffer = {

.data = outBytes,

.width = inBuffer.width,

.height = inBuffer.height,

.rowBytes = inBuffer.rowBytes,

};

uint32_t length = 5; // Size of convolution

vImage_Error error =

vImageBoxConvolve_ARGB8888(&inBuffer,

&outBuffer,

NULL,

0,

0,

length,

length,

NULL,

kvImageEdgeExtend);

if (error) {



NSLog(@"Error: %ld", error);

}

CGColorSpaceRef colorSpaceRef = CGColorSpaceCreateDeviceRGB();

CGContextRef c =

CGBitmapContextCreate(outBuffer.data,

outBuffer.width,

outBuffer.height,

8,

outBuffer.rowBytes,

colorSpaceRef,

kCGImageAlphaNoneSkipLast);

CGImageRef outImageRef = CGBitmapContextCreateImage(c);

UIImage *outImage = [UIImage imageWithCGImage:outImageRef];

CGImageRelease(outImageRef);

CGContextRelease(c);

CGColorSpaceRelease(colorSpaceRef);

CFRelease(inBitmapData);

Geometry.h

vImageScale_*

CGImageRef



double scaleFactor = 1.0 / 5.0;

void *outBytes = malloc(trunc(inBuffer.height * scaleFactor) * inBuffer. ←↩
rowBytes);

vImage_Buffer outBuffer = {

.data = outBytes,

.width = trunc(inBuffer.width * scaleFactor),

.height = trunc(inBuffer.height * scaleFactor),

.rowBytes = inBuffer.rowBytes,

};

vImage_Error error =

vImageScale_ARGB8888(&inBuffer,

&outBuffer,

NULL,

kvImageHighQualityResampling);

if (error) {

NSLog(@"Error: %ld", error);

}

Histogram.h

UIImage *image;

CGImageRef imageRef = [image CGImage];

CGDataProviderRef dataProvider = CGImageGetDataProvider(imageRef);

CFDataRef bitmapData = CGDataProviderCopyData(dataProvider);

vImagePixelCount a[256], r[256], g[256], b[256];



vImagePixelCount *histogram[4] = {a, r, g, b};

vImage_Buffer buffer = {

.data = (void *)CFDataGetBytePtr(bitmapData),

.width = CGImageGetWidth(imageRef),

.height = CGImageGetHeight(imageRef),

.rowBytes = CGImageGetBytesPerRow(imageRef),

};

vImage_Error error =

vImageHistogramCalculation_ARGB8888(&buffer,

histogram,

kvImageNoFlags);

if (error) {

NSLog(@"Error: %ld", error);

}

BOOL hasTransparency = NO;

for (NSUInteger i = 0; !hasTransparency && i < 255; i++) {

hasTransparency = histogram[3][i] == 0;

}

CGDataProviderRelease(dataProvider);

CFRelease(bitmapData);

Morphology.h

size_t width = image.size.width;

size_t height = image.size.height;



size_t bitsPerComponent = 8;

size_t bytesPerRow = CGImageGetBytesPerRow([image CGImage]);

CGColorSpaceRef colorSpaceRef = CGColorSpaceCreateDeviceRGB();

CGContextRef sourceContext = CGBitmapContextCreate(NULL,

width,

height,

bitsPerComponent,

bytesPerRow,

colorSpaceRef,

kCGBitmapByteOrderDefault |

kCGImageAlphaPremultipliedFirst);

CGContextDrawImage(sourceContext,

CGRectMake(0.0f, 0.0f, width, height), [image CGImage]);

void *sourceData = CGBitmapContextGetData(sourceContext);

vImage_Buffer sourceBuffer = {

.data = sourceData,

.width = width,

.height = height,

.rowBytes = bytesPerRow,

};

size_t length = height * bytesPerRow;

void *destinationData = malloc(length);

vImage_Buffer destinationBuffer = {

.data = destinationData,

.width = width,

.height = height,

.rowBytes = bytesPerRow,

};

static unsigned char kernel[9] = {



1, 1, 1,

1, 1, 1,

1, 1, 1,

};

vImageDilate_ARGB8888(&sourceBuffer,

&destinationBuffer,

0,

0,

kernel,

9,

9,

kvImageCopyInPlace);

CGContextRef destinationContext =

CGBitmapContextCreateWithData(destinationData,

width,

height,

bitsPerComponent,

bytesPerRow,

colorSpaceRef,

kCGBitmapByteOrderDefault |

kCGImageAlphaPremultipliedFirst,

NULL,

NULL);

CGImageRef dilatedImageRef = CGBitmapContextCreateImage(destinationContext);

UIImage *dilatedImage = [UIImage imageWithCGImage:dilatedImageRef];

CGImageRelease(dilatedImageRef);

CGContextRelease(destinationContext);

CGContextRelease(sourceContext);

CGColorSpaceRelease(colorSpaceRef);
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__bridge id

SecItemCopyMatching

NSString *service = @"com.example.app";

NSString *account = @"username";

NSDictionary *query = @{

(__bridge id)kSecClass: (__bridge id)kSecClassGenericPassword,

(__bridge id)kSecAttrService: service,

(__bridge id)kSecAttrAccount: key,

(__bridge id)kSecMatchLimit: kSecMatchLimitOne,

};

CFTypeRef result;

OSStatus status =

SecItemCopyMatching((__bridge CFDictionaryRef)query, &result);

com.example.app

kSecAttrService



kSecAttrAccount

kSecMatchLimitOne

status errSecSuccess 0 result

SecItemAdd

SecItemUpdate SecItemAdd

errSecDuplicateItem

SecItemUpdate

errSecItemNotFound

UPSERT

NSData *data = ...;

if (status == errSecSuccess) {

NSDictionary *updatedAttributes =

@{(__bridge id)kSecValueData: data};



SecItemUpdate((__bridge CFDictionaryRef)query,

(__bridge CFDictionaryRef)updatedAttributes);

} else {

NSMutableDictionary *attributes = [query mutableCopy];

attributes[(__bridge id)kSecValueData] = data;

attributes[(__bridge id)kSecAttrAccessible] =

(__bridge id)kSecAttrAccessibleAfterFirstUnlock;

SecItemAdd((__bridge CFDictionaryRef)attributes, NULL);

}

kSecValueData

SecItemAdd

SecItemUpdate



NSData *data;

SecCertificateRef certificateRef;

CMSEncoderRef encoder;

CMSEncoderCreate(&encoder);

// Encrypt

CMSEncoderUpdateContent(encoder, [data bytes], [data length]);

CMSEncoderAddRecipients(encoder, certificateRef);

// Sign

SecIdentityRef identityRef = nil;

SecIdentityCreateWithCertificate(nil, certificateRef, &identityRef);

CMSEncoderUpdateContent(encoder, [data bytes], [data length]);

CMSEncoderAddSigners(encoder, identityRef);

CFRelease(identityRef);

CMSEncoderUpdateContent(encoder, [data bytes], [data length]);



CMSEncoderAddSignedAttributes(encoder, kCMSAttrSmimeCapabilities);

CFDataRef encryptedDataRef;

CMSEncoderCopyEncodedContent(encoder, &encryptedDataRef);

NSData *encryptedData = [NSData dataWithData:(__bridge NSData *) ←↩
encryptedDataRef];

CFRelease(encoder);

CMSDecoderRef decoder;

CMSDecoderCreate(&decoder);

CMSDecoderUpdateMessage(decoder, [encryptedData bytes], [encryptedData length]) ←↩
;

CMSDecoderFinalizeMessage(decoder);

CFDataRef decryptedDataRef;

CMSDecoderCopyContent(decoder, &decryptedDataRef);

NSData *decryptedData = [NSData dataWithData:(__bridge NSData *) ←↩
decryptedDataRef];

CFRelease(decryptedDataRef);

CFRelease(decoder);



$ openssl x509 -in certificate.pem -noout -text

Certificate:

Data:

Version: 1 (0x0)

Serial Number: 4919 (0x1337)

Signature Algorithm: md5WithRSAEncryption

Issuer: C=ZA, ST=Western Cape, L=Cape Town, O=Thawte Consulting cc,

OU=Certification Services Division,

CN=Thawte Server CA/emailAddress=server-certs@thawte.com

Validity

Not Before: Jun 2 18:00:00 2014 GMT

Not After : Jun 2 18:00:00 2015 GMT

Subject: C=US, ST=Oregon, L=Portland, O=Mattt Thompson,

OU=NSHipster, CN=nshipster.com/emailAddress=mattt@nshipster.com

Subject Public Key Info:

Public Key Algorithm: rsaEncryption

RSA Public Key: (1024 bit)

Modulus (1024 bit):

cb:1c:00:aa:bb:89:a0:4c:26:cd:8c:4b:0b:13:88:...

Exponent: 65537 (0x10001)

Signature Algorithm: md5WithRSAEncryption

f5:5c:d6:a0:bf:39:95:fb:fa:ba:f5:f5:5a:d5:d9:f8:42:6b:...



NSURLAuthenticationChallenge *challenge = ...;

SecTrustRef trust = challenge.protectionSpace.serverTrust;

SecPolicyRef X509Policy = SecPolicyCreateBasicX509();

SecTrustSetPolicies(serverTrust, (__bridge CFArrayRef)@[(__bridge id)X509Policy ←↩
]);

SecTrustResultType result;

assert(SecTrustEvaluate(trust, &result) == errSecSuccess);



SecTrustEvaluate



data-uri

SecTransformExecute

SecTransformRef

kSecBase64Encoding SecTransformExecute

SecTransformRef transform =

SecEncodeTransformCreate(kSecBase64Encoding, NULL);

SecTransformSetAttribute(transform,

kSecTransformInputAttributeName,

(__bridge CFDataRef)data,



NULL);

NSData *encodedData =

(__bridge_transfer NSData *)SecTransformExecute(transform, NULL);

CFRelease(transform);

kSecBase64Decoding

SecEncodeTransformCreate

SecTransformRef transform =

SecEncodeTransformCreate(kSecBase64Decoding, NULL);

NSData *decodedData =

(__bridge_transfer NSData *)SecTransformExecute(transform, NULL);

CFRelease(transform);

SecRandomCopyBytes /dev/random

/dev/random



NSUInteger length = 1024;

NSMutableData *mutableData =

[NSMutableData dataWithLength:length];

OSStatus success =

SecRandomCopyBytes(kSecRandomDefault,

length,

mutableData.mutableBytes);

__Require_noErr(success, exit);



7c33b28cb6fe3515548ee58812131de07afeef1b

CC_SHA1

NSData *data = ...;

uint8_t output[CC_SHA1_DIGEST_LENGTH];

CC_SHA1(data.bytes, data.length, output);

NSData *digest = [NSData dataWithBytes:output

length:CC_SHA1_DIGEST_LENGTH];



CCHmac

NSData *data, *key;

unsigned int length = CC_SHA1_DIGEST_LENGTH;

unsigned char output[length];

CCHmac(kCCHmacAlgSHA1, key.bytes, key.length, data.bytes, data.length, output);



static NSData * AES128PBKDF2KeyWithPassword(NSString *password,

NSData *salt,

NSError * __autoreleasing *error)

{

NSCParameterAssert(password);

NSCParameterAssert(salt);

NSMutableData *mutableDerivedKey = [NSMutableData dataWithLength: ←↩
kCCKeySizeAES128];



CCCryptorStatus status = CCKeyDerivationPBKDF(kCCPBKDF2, [password ←↩
UTF8String], [password lengthOfBytesUsingEncoding:NSUTF8StringEncoding], ←↩
[salt bytes], [salt length], kCCPRFHmacAlgSHA256, 1024, [ ←↩
mutableDerivedKey mutableBytes], kCCKeySizeAES128);

NSData *derivedKey = nil;

if (status != kCCSuccess) {

if (error) {

*error = [[NSError alloc] initWithDomain:nil code:status userInfo: ←↩
nil];

}

} else {

derivedKey = [NSData dataWithData:mutableDerivedKey];

}

return derivedKey;

}

static NSData * AES128EncryptedDataWithData(NSData *data,

NSString *password,

NSData * __autoreleasing *salt,

NSData * __autoreleasing * ←↩
initializationVector,

NSError * __autoreleasing *error)

{

NSCParameterAssert(initializationVector);



NSCParameterAssert(salt);

uint8_t *saltBuffer = malloc(8);

SecRandomCopyBytes(kSecRandomDefault, 8, saltBuffer);

*salt = [NSData dataWithBytes:saltBuffer length:8];

NSData *key = AES128PBKDF2KeyWithPassword(password, *salt, error);

uint8_t *initializationVectorBuffer = malloc(kCCBlockSizeAES128);

SecRandomCopyBytes(kSecRandomDefault, kCCBlockSizeAES128, ←↩
initializationVectorBuffer);

*initializationVector = [NSData dataWithBytes:initializationVector length: ←↩
kCCBlockSizeAES128];

size_t size = [data length] + kCCBlockSizeAES128;

void *buffer = malloc(size);

size_t numberOfBytesEncrypted = 0;

CCCryptorStatus status = CCCrypt(kCCEncrypt, kCCAlgorithmAES128, ←↩
kCCOptionPKCS7Padding, [key bytes], [key length], [*initializationVector ←↩
bytes], [data bytes], [data length], buffer, size, & ←↩
numberOfBytesEncrypted);

NSData *encryptedData = nil;

if (status != kCCSuccess) {

if (error) {

*error = [[NSError alloc] initWithDomain:nil code:status userInfo: ←↩
nil];

}

} else {

encryptedData = [[NSData alloc] initWithBytes:buffer length: ←↩
numberOfBytesEncrypted];

}

return encryptedData;



}

static NSData * AES128DecryptedDataWithData(NSData *data, NSString *password, ←↩
NSData *salt, NSData *initializationVector, NSError * __autoreleasing * ←↩
error) {

NSData *key = AES128PBKDF2KeyWithPassword(password, salt, error);

size_t size = [data length] + kCCBlockSizeAES128;

void *buffer = malloc(size);

size_t numberOfBytesDecrypted = 0;

CCCryptorStatus status = CCCrypt(kCCDecrypt, kCCAlgorithmAES128, ←↩
kCCOptionPKCS7Padding, [key bytes], [key length], [initializationVector ←↩
bytes], [data bytes], [data length], buffer, size, & ←↩
numberOfBytesDecrypted);

NSData *encryptedData = nil;

if (status != kCCSuccess) {

if (error) {

*error = [[NSError alloc] initWithDomain:nil code:status userInfo: ←↩
nil];

}

} else {

encryptedData = [[NSData alloc] initWithBytes:buffer length: ←↩
numberOfBytesDecrypted];

}



return encryptedData;

}



Chapter 11 

System  
Configuration 



Reachability.m

http://apple.com



@import SystemConfiguration;

SCNetworkReachabilityRef networkReachability =

SCNetworkReachabilityCreateWithName(kCFAllocatorDefault,

[@"www.apple.com" UTF8String]);

SCNetworkReachabilityFlags flags =

SCNetworkReachabilityGetFlags(networkReachability, &flags);

// Use flags to determine reachability

CFRelease(networkReachability);

SCNetworkReachabilityRef

sockaddr



BOOL ignoresAdHocWiFi = NO;

struct sockaddr_in ipAddress;

bzero(&ipAddress, sizeof(ipAddress));

ipAddress.sin_len = sizeof(ipAddress);

ipAddress.sin_family = AF_INET;

ipAddress.sin_addr.s_addr =

htonl(ignoresAdHocWiFi ? INADDR_ANY : IN_LINKLOCALNETNUM);

SCNetworkReachabilityRef networkReachability =

SCNetworkReachabilityCreateWithAddress(kCFAllocatorDefault,

(struct sockaddr *)ipAddress);

SCNetworkReachabilityFlags

YES NO





YES NO

BOOL isReachable =

((flags & kSCNetworkReachabilityFlagsReachable) != 0);

BOOL needsConnection =

((flags & kSCNetworkReachabilityFlagsConnectionRequired) != 0);

BOOL canConnectionAutomatically =

(((flags & kSCNetworkReachabilityFlagsConnectionOnDemand ) != 0) ||

((flags & kSCNetworkReachabilityFlagsConnectionOnTraffic) != 0));

BOOL canConnectWithoutUserInteraction =

(canConnectionAutomatically &&

(flags & kSCNetworkReachabilityFlagsInterventionRequired) == 0);

BOOL isNetworkReachable =

(isReachable &&

(!needsConnection || canConnectWithoutUserInteraction));

if (isNetworkReachable == NO) {

// Not Reachable

}



#if TARGET_OS_IPHONE

else if ((flags & kSCNetworkReachabilityFlagsIsWWAN) != 0) {

// Reachable via WWAN

}

#endif

else {

// Reachable via WiFi

}

SCNetworkReachabilityFlags

SCNetworkReachabilityFlags



static void ReachabilityCallback(

SCNetworkReachabilityRef target,

SCNetworkConnectionFlags flags,

void *context)

{

// ...

}

SCNetworkReachabilityRef

SCNetworkReachabilityContext context = {0, NULL, NULL, NULL, NULL};

SCNetworkReachabilitySetCallback(networkReachability,

ReachabilityCallback,

&context));

SCNetworkReachabilityScheduleWithRunLoop(reachability,

CFRunLoopGetMain(),

kCFRunLoopCommonModes));

ReachabilityCallback

NSNotificationQueue



SCNetworkReachabilityContext

SCDynamicStore

SCDynamicStoreRef

configd

SCDynamicStoreCopyKeyList



SCDynamicStoreContext context = { 0, NULL, NULL, NULL, NULL };

SCDynamicStoreRef store = SCDynamicStoreCreate(NULL, NULL, nil, &context);

NSArray *keys =

(__bridge_transfer NSArray *)

SCDynamicStoreCopyKeyList(store, CFSTR(".+"));

Setup:/Network/Service/.../IPv4,

Setup:/Network/Service/.../IPv6,

State:/Network/Interface/p2p0/Link,

State:/Network/Interface/lo0/IPv6,

State:/IOKit/LowBatteryWarning,

State:/Network/MulticastDNS,

State:/Network/Global/Proxies,

State:/Network/Interface/bridge0/Link

SCDynamicStore

https://developer.apple.com/


State:/Network/Interface

SCDynamicStoreContext context = { 0, NULL, NULL, NULL, NULL };

SCDynamicStoreRef store = SCDynamicStoreCreate(NULL, NULL, nil, &context);

CFPropertyListRef propertyList =

SCDynamicStoreCopyValue(store, CFSTR("State:/Network/Interface"));

NSArray *interfaces =

(__bridge NSArray *)

CFDictionaryGetValue(propertyList, CFSTR("Interfaces"));

lo0

gif0

stf0

en0

en1

en2

bridge0

p2p0

utun0



static void Callback(SCDynamicStoreRef store,

CFArrayRef changedKeys,

void *info)

{

if (info) {

((void (^)())info)(changedKeys);

}

}

id callback = ^(NSArray *changedKeys){

// ...

}

SCDynamicStoreContext context =

{0, (__bridge void *)callback, NULL, NULL, NULL};

SCDynamicStoreRef store =

SCDynamicStoreCreate(NULL,

CFSTR("IPv4AddressMonitor"),

Callback,



&context);

NSString *ipv4 =

(NSString *)SCDynamicStoreKeyCreateNetworkServiceEntity(NULL,

kSCDynamicStoreDomainState,

kSCCompAnyRegex,

kSCEntNetIPv4);

SCDynamicStoreSetNotificationKeys(store, NULL, @[ipv4])

SCDynamicStoreSetDispatchQueue(store, dispatch_get_main_queue());
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NSLocale NSCalendar CFStringTransform

http://cldr.unicode.org/index/downloads


main



NSCalendar NSDateFormatter

NSCalendar



NSLinguisticTagger

NSLinguisticTagSchemeLanguage

NSLocale

NSLocaleExemplarCharacterSet

UILocalizedIndexedCollation

[A B C D E F G H I J K L M N O P Q R S T U V W X Y Z]

[A Á B C Č D Đ E É F G H I J K L M N Ŋ O P Q R S Š T Ŧ U V W X Y Z Ž Ø Æ Å Ä Ö]





NSLocale

NSNumberFormatter

NSNumberFormatterCurrencyStyle

NSDateFormatter

doesRelativeDateFormatting YES



NSLocale

NSLocaleQuotationBeginDelimiterKey

NSLocaleAlternateQuotationBeginDelimiterKey

NSLocaleQuotationEndDelimiterKey

NSLocaleAlternateQuotationEndDelimiterKey

languages

NSLocale

displayNameForKey NSLocaleLanguageCode



NSLocale *frLocale = [[NSLocale alloc] initWithLocaleIdentifier:@"fr_FR"];

NSLog(@"fr: %@",

[frLocale displayNameForKey:NSLocaleLanguageCode

value:@"fr"]);

NSLog(@"en: %@",

[frLocale displayNameForKey:NSLocaleLanguageCode

value:@"en"]);

fr

en



NSArrayFormatter



languages localeDisplayNames

measurementSystemNames

NSLocale

NSLocaleUsesMetricSystem -objectForKey:



NSNumberFormatter

yes y no no



sì si s no n да д нет

н

Latn Hira Brai

NSLocale NSLocaleScriptCode



territories

NSLocale

NSLocaleCountryCode



timezones

NSTimeZone





variants



(C) 1/2





{"_allowed":"H h", "_preferred":"h"}

CFStringTransform

kCFStringTransformToLatin

CFStringTransform



(c) <> ©;

}

[:lowercase letter:] } '-' > '';

http://userguide.icu-project.org/transforms/general/rules


Any-Null

Any-Remove

Any-Lower Any-Upper

Any-Title

Any-NFD Any-NFC Any-

NFKD Any-NFKC Any-FCD

Any-FCC

Any-Publishing



kCFStringTransformStripCombiningMarks



Any-Name

<->

Any-Name kCFStringTransformToUnicodeName



<->

<->

Hans <-> Hant

fr en_US zh_Hant

Any Hex

Any-Latin

Any-Latin;Latin-

Hangul

Any-Latin;Latin-

ASCII;[:ˆASCII:]

Remove



[:Latin:];NFKD;Lower;

Latin-Katakana;

Fullwidth-Halfwidth

Any-Latin;Latin-

NumericPinyin
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/

usr/share/dict

$ ls /usr/share/dict

README

connectives

propernames

web2

web2a

words@ -> web2

words web2



$ wc /usr/share/dict/words

235886 235886 2493109

head

$ head /usr/share/dict/words

A

a

aa

aal

aalii

aam

Aani

aardvark

aardwolf

Aaron

grep

/usr/share/dict



/usr/share/dict /Library/

Dictionaries

$ ls /Library/Dictionaries/

Apple Dictionary.dictionary/

Diccionario General de la Lengua Española Vox.dictionary/

Duden Dictionary Data Set I.dictionary/

Dutch.dictionary/

Italian.dictionary/

Korean - English.dictionary/

Korean.dictionary/

Multidictionnaire de la langue francaise.dictionary/

New Oxford American Dictionary.dictionary/

Oxford American Writer's Thesaurus.dictionary/

Oxford Dictionary of English.dictionary/

Oxford Thesaurus of English.dictionary/

Sanseido Super Daijirin.dictionary/

Sanseido The WISDOM English-Japanese Japanese-English Dictionary.dictionary/

Simplified Chinese - English.dictionary/

The Standard Dictionary of Contemporary Chinese.dictionary/



.dictionary

$ ls "/Library/Dictionaries/New Oxford American Dictionary.dictionary/Contents"

Body.data

DefaultStyle.css

EntryID.data

EntryID.index

Images/

Info.plist

KeyText.data

KeyText.index

Resources/

_CodeSignature/

version.plist

KeyText.data KeyText.index Content.data



DCSCopyTextDefinition

#import <CoreServices/CoreServices.h>

NSString *word = @"apple";

NSString *definition = (__bridge_transfer NSString *)DCSCopyTextDefinition(NULL ←↩
, (__bridge CFStringRef)word, CFRangeMake(0, [word length]));

NSLog(@"%@", definition);

NULL

DCSCopyTextDefinition



NULL

NULL

NSUserDefaults *userDefaults = [NSUserDefaults standardUserDefaults];

NSMutableDictionary *dictionaryPreferences = [[userDefaults ←↩
persistentDomainForName:@"com.apple.DictionaryServices"] mutableCopy];

NSArray *activeDictionaries = [dictionaryPreferences objectForKey:@" ←↩
DCSActiveDictionaries"];

dictionaryPreferences[@"DCSActiveDictionaries"] = @[@"/Library/Dictionaries/ ←↩
Oxford American Writer's Thesaurus.dictionary"];



[userDefaults setPersistentDomain:dictionaryPreferences forName:@"com.apple. ←↩
DictionaryServices"];

{

NSString *word = @"apple";

NSString *definition = (__bridge_transfer NSString *)DCSCopyTextDefinition( ←↩
NULL, (__bridge CFStringRef)word, CFRangeMake(0, [word length]));

NSLog(@"%@", definition);

}

dictionaryPreferences[@"DCSActiveDictionaries"] = activeDictionaries;

[userDefaults setPersistentDomain:dictionaryPreferences forName:@"com.apple. ←↩
DictionaryServices"];

extern CFArrayRef DCSCopyAvailableDictionaries();

extern CFStringRef DCSDictionaryGetName(DCSDictionaryRef dictionary);



extern CFStringRef DCSDictionaryGetShortName(DCSDictionaryRef dictionary);

extern DCSDictionaryRef DCSDictionaryCreate(CFURLRef url);

extern CFStringRef DCSDictionaryGetName(DCSDictionaryRef dictionary);

extern CFArrayRef DCSCopyRecordsForSearchString(DCSDictionaryRef dictionary, ←↩
CFStringRef string, void *, void *);

extern CFDictionaryRef DCSCopyDefinitionMarkup(DCSDictionaryRef dictionary, ←↩
CFStringRef record);

extern CFStringRef DCSRecordCopyData(CFTypeRef record);

extern CFStringRef DCSRecordCopyDataURL(CFTypeRef record);

extern CFStringRef DCSRecordGetAnchor(CFTypeRef record);

extern CFStringRef DCSRecordGetAssociatedObj(CFTypeRef record);

extern CFStringRef DCSRecordGetHeadword(CFTypeRef record);

extern CFStringRef DCSRecordGetRawHeadword(CFTypeRef record);

extern CFStringRef DCSRecordGetString(CFTypeRef record);

extern CFStringRef DCSRecordGetTitle(CFTypeRef record);

extern DCSDictionaryRef DCSRecordGetSubDictionary(CFTypeRef record);

NSMapTable *availableDictionariesKeyedByName =

[NSMapTable mapTableWithKeyOptions:NSPointerFunctionsCopyIn

valueOptions:NSPointerFunctionsObjectPointerPersonality];

for (id dictionary in (__bridge_transfer NSArray *)DCSCopyAvailableDictionaries ←↩
()) {



NSString *name = (__bridge NSString *)DCSDictionaryGetName((__bridge ←↩
DCSDictionaryRef)dictionary);

[availableDictionariesKeyedByName setObject:dictionary forKey:name];

}

DCSDictionaryRef

DCSCopyTextDefinition

NSString *word = @"apple";

for (NSString *name in availableDictionariesKeyedByName) {

id dictionary = [availableDictionariesKeyedByName objectForKey:name];

CFRange termRange = DCSGetTermRangeInString((__bridge DCSDictionaryRef) ←↩
dictionary, (__bridge CFStringRef)word, 0);

if (termRange.location == kCFNotFound) {

continue;

}

NSString *term = [word substringWithRange:NSMakeRange(termRange.location, ←↩
termRange.length)];

NSArray *records = (__bridge_transfer NSArray *) ←↩
DCSCopyRecordsForSearchString((__bridge DCSDictionaryRef)dictionary, ( ←↩
__bridge CFStringRef)term, NULL, NULL);

if (records) {



for (id record in records) {

NSString *headword = (__bridge NSString *)DCSRecordGetHeadword(( ←↩
__bridge CFTypeRef)record);

if (headword) {

NSString *definition = (__bridge_transfer NSString*) ←↩
DCSCopyTextDefinition((__bridge DCSDictionaryRef)dictionary, (__bridge ←↩
CFStringRef)headword, CFRangeMake(0, [headword length]));

NSLog(@"%@: %@", name, definition);

NSString *HTML = (__bridge_transfer NSString*)DCSRecordCopyData ←↩
((__bridge DCSDictionaryRef)dictionary, (__bridge CFStringRef)headword, ←↩
CFRangeMake(0, [headword length]));

NSLog(@"%@: %@", name, definition);

}

}

}

}



UIReferenceLibraryViewController

UIReferenceLibraryViewController

MFMessageComposeViewController

UIReferenceLibraryViewController *referenceLibraryViewController =

[[UIReferenceLibraryViewController alloc] initWithTerm:@"apple"];

[viewController presentViewController:referenceLibraryViewController

animated:YES

completion:nil];

UIMenuItem UITextView

UIReferenceLibraryViewController

dictionaryHasDefinitionForTerm:

UIReferenceLibraryViewController



[UIReferenceLibraryViewController dictionaryHasDefinitionForTerm:@"apple"];

.dictionary
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xcode-select



xcode-select --install

xcrun

$ xcrun xcodebuild

xcrun

$ xcrun --find clang

$ xcrun --sdk iphoneos --find pngcrush

$ xcrun --sdk macosx --show-sdk-path



xcrun

xcode-select

xcrun

$ xcrun

git $ git

xcodebuild

xcodebuild

$ xcodebuild



$ xcodebuild -workspace NSHipster.xcworkspace \

-scheme "NSHipster"

build SYMROOT

analyze

SYMROOT

archive SYMROOT

test SYMROOT

installsrc

SRCROOT

install

DSTROOT

clean

SYMROOT



genstrings .strings

.strings

$ genstrings -a \

/path/to/source/files/*.m

NSLocalizedString

genstrings

/* No comment provided by engineer. */

"Username"="nom d'utilisateur";

/* {User First Name}'s Profile */

"%@'s Profile"="profil de %1$@";

https://developer.apple.com/library/mac/documentation/general/conceptual/devpedia-cocoacore/Internationalization.html
https://developer.apple.com/library/mac/documentation/general/conceptual/devpedia-cocoacore/Internationalization.html


genstrings ibtool

$ ibtool --generate-strings-file \

Localizable.strings \

en.lpoj/Interface.xib

ibtool

--convert

--upgrade

--enable-auto-layout --update-frames --update-

constraints

iprofiler



$ iprofiler -allocations \

-leaks \

-T 15s \

-o perf \

-a NSHipster

perf

$ xed NSHipster.xcworkspace

-w xed



agvtool

Info.plist

$ agvtool what-version

$ agvtool next-version

CURRENT_PROJECT_VERSION

DYLIB_CURRENT_VERSION -all

CFBundleVersion Info.plist

xcrun

agvtool



clang , Objective-C, and Objective-C

lldb , Objective-C, and Objective-C

nasm

ndisasm

symbols

strip

atos

unifdef #ifdef

ifnames

ld



otool

ar

libtool ld

ranlib

mksdk

lorder

sdef

sdp

desdp

amlint

installer

pkgutil

lsbom



headerdoc

gatherheaderdoc headerdoc

headerdoc2html headerdoc

hdxml2manxml headerdoc

xml2man

xml2man

momc .mom

mapc .xcmappingmodel
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longMethodNamesWithNamedParameters:

appledoc

appledoc

.docset .h

/** */

@interface @protocol

@property

http://gentlebytes.com/appledoc/


@param [param] [Description]

@return [Description]

@see [selector]

@discussion [Discussion]

@warning [description]

appledoc

$ brew install appledoc

appledoc

$ appledoc --project-name CFHipsterRef \

--project-company "NSHipster" \

--company-id com.nshipster \

--output ~/Documents \

.

http://brew.sh


.docset

--help

$ appledoc --help

xctool xcodebuild

xctool

$ xctool -reporter plain:output.txt build

pretty



plain pretty

phabricator

junit

json-stream

json-compilation-database

xcodebuild xctool

xctool

$ brew install xctool

xcodebuild



if else try catch finally

$ brew cask install oclint

json-compilation-database

oclint-json-compilation-database

$ xctool -workspace NSHipster.xcworkspace \

-scheme "NSHipster" \

-reporter json-compilation-database \

build > compile_commands.json

$ oclint-json-compilation-database

http://caskroom.io


xcpretty xctool xcodebuild

xcodebuild xcpretty

xcpretty

xcodebuild

$ xcodebuild [flags] | xcpretty -c

xcpretty xcodebuild

xctool



xcpretty

$ gem install xcpretty

$ gem install nomad-cli

http://rubygems.org


$ ios devices:list

+------------------------------+---------------------------------------+

| Listing 2 devices. You can register 98 additional devices. |

+---------------------------+------------------------------------------+

| Device Name | Device Identifier |

+---------------------------+------------------------------------------+

| Johnny Appleseed iPad | 0123456789012345678901234567890123abcdef |

| Johnny Appleseed iPhone | abcdef0123456789012345678901234567890123 |

+---------------------------+------------------------------------------+

$ ios devices:add "iPad 1"=abc123

$ ios devices:add "iPad 2"=def456 "iPad 3"=ghi789 ...



.ipa

$ cd /path/to/iOS Project/

$ ipa build

$ ipa distribute:sftp --host HOST -u USER -p PASSWORD -P FTP_PATH



$ apn push "<token>" \

-c /path/to/apple_push_notification.pem \

-m "Hello from the command line!"

$ iap verify /path/to/receipt

+-----------------------------+-------------------------------+

| Receipt |

+-----------------------------+-------------------------------+

| app_item_id | |

| bid | com.foo.bar |

| bvrs | 20120427 |



| original_purchase_date | Sun, 01 Jan 2013 12:00:00 GMT |

| original_transaction_id | 1000000000000001 |

| product_id | com.example.product |

| purchase_date | Sun, 01 Jan 2013 12:00:00 GMT |

| quantity | 1 |

| transaction_id | 1000000000000001 |

| version_external_identifier | |

+-----------------------------+-------------------------------+

.pkpass



$ pk generate Example.pass -T boarding-pass

$ pk serve Example.pass -c /path/to/certificate.p12

$ open http://localhost:4567/pass.pkpass
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$ sudo gem install cocoapods



pod

Podfile

Gemfile package.

json

cd .xcodeproj



$ pod init

platform :ios, '7.0'

target "AppName" do

end

pod 'X', '~> 1.1'

commit

branch tag

pod 'Y', :git => 'https://github.com/NSHipster/Y.git', :commit => 'b4dc0ffee'



$ pod install

Podfile.lock

libPods.a

xcworkspace

xcodeproj

pod install

$ pod update

try



$ pod try

$ pod try Ono

.podspec

.podspec



Pod::Spec.new do |s|

s.name = 'NSHipsterKit'

s.version = '1.0.0'

s.license = 'MIT'

s.summary = "A pretty obscure library.

You've probably never heard of it."

s.homepage = 'http://nshipster.com'

s.authors = { 'Mattt Thompson' =>

'mattt@nshipster.com' }

s.social_media_url = "https://twitter.com/mattt"

s.source = { :git => 'https://github.com/nshipster/NSHipsterKit.git', :tag ←↩
=> '1.0.0' }

s.source_files = 'NSHipsterKit'

end

pod 'NSHipsterKit', '~> 1.0'

.podspec



pod 'Z', :path => 'path/to/directory/with/podspec'

$ pod lint

$ pod trunk register mattt@nshipster.com "Mattt Thompson"



$ pod trunk push NAME.podspec



About NSHipster 

NSHipster is a journal of the overlooked bits in Swift, Objective-C, and 
Cocoa. Updated weekly. 

Launched in the Summer of 2012, NSHipster has become an essential 
resource for iOS and Mac developers around the world. 

Colophon 

The text is set in Minion Pro, by Robert Slimbach, with code excerpts set in 
Source Code Pro, by Paul D. Hunt.  

The cover is set in Open Sans by Steve Matteson, with illustrations by  
Conor Heelan, in homage to Structure and Interpretation of Computer 
Programs, by Harold Abelson, Gerald Jay Sussman, and Julie Sussman. 

http://en.wikipedia.org/wiki/Harold_Abelson
http://en.wikipedia.org/wiki/Gerald_Jay_Sussman
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