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Warning: lots of code ahead
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@interface NSColor (OAAppearance) 
+ (NSColor *)OASidebarBackgroundColor; 
… 
@end 

@interface NSGradient (OAAppearance) 
+ (NSGradient *)OASelectionGradient; 
… 
@end



The Class was Simple to Begin With 
@interface NSColor (OAAppearance) 
+ (NSColor *)OASidebarBackgroundColor; 
… 
@end 

@interface NSGradient (OAAppearance) 
+ (NSGradient *)OASelectionGradient; 
… 
@end



Problem: Iterating Design Requires Editing Code



Solution: Move Some Parameters to Plist



Solution: Move Some Parameters to Plist

@interface OAAppearance : NSObject 
+ (NSColor)colorForKey:(NSString *)key; 
+ (CGFloat)CGFloatForKey:(NSString *)key; 
… 
@end
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Solution: Move Some Parameters to Plist

+ (CGFloat)CGFloatForKey:(NSString *)key; 
{ 
    Class expected = [NSNumber class]; 
    NSNumber *number = [self  _objectOfClass: expected  
 forPlistKey: key]; 
    return [number cgFloatValue]; 
} 



Solution: Move Some Parameters to Plist



Solution: Move Some Parameters to Plist

+ (id)_objectOfClass:(Class)cls forPlistKey:(NSString *)key; 
{ 
    id obj = [[self _plist] objectForKey:key]; 
    // … type checking, error handling …    
    return obj; 
}
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static NSDictionary *PropertyList; 
+ (NSDictionary *)_plist { 
    static dispatch_once_t onceToken; 
    dispatch_once(&onceToken, ^{ 
        NSString *className = NSStringFromClass(self) 
        NSString *plistFilename = [className  
  stringByAppendingPathExtension:@"plist"]; 
        // … read plist data from file …         
        PropertyList = [[NSPropertyListSerialization … 
    }); 
    return PropertyList; 
}



Solution: Move Some Parameters to Plist

static NSDictionary *PropertyList; 
+ (NSDictionary *)_plist { 
    static dispatch_once_t onceToken; 
    dispatch_once(&onceToken, ^{ 
        NSString *className = NSStringFromClass(self) 
        NSString *plistFilename = [className  
  stringByAppendingPathExtension:@"plist"]; 
        // … read plist data from file …         
        PropertyList = [[NSPropertyListSerialization … 
    }); 
    return PropertyList; 
}

@“OAAppearance.plist”



Usage—Designer
<?xml version="1.0" encoding="UTF-8"?> 
<!DOCTYPE plist PUBLIC "-//Apple//DTD PLIST … 
<plist version="1.0"> 
<dict> 
 <key> 
  OASelectionBorderColorAlphaPercentage  
 </key> 

 <integer>50</integer> 
 … 
</dict> 
</plist>



Usage—Developer
NSString *key = @“OASelectionBorderColorAlphaPercentage”; 
CGFloat *alpha = [OAAppearance CGFloatForKey:key]; 



Problem: Different Apps Need Different Keys 
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@interface OAAppearance : NSObject 
@property (nonatomic) NSDictionary *plist; 
+ (instancetype)appearance; 
- (id)initWithName:(NSString *)appearanceName; 

- (OA_SYSTEM_COLOR_CLASS *)colorForKey:(NSString *)key; 
- (CGFloat)CGFloatForKey:(NSString *)key; 
… 
@end



Solution (1/2): Use Instance Methods
@interface OAAppearance : NSObject 
@property (nonatomic) NSDictionary *plist; 
+ (instancetype)appearance; 
- (id)initWithName:(NSString *)appearanceName; 

- (OA_SYSTEM_COLOR_CLASS *)colorForKey:(NSString *)key; 
- (CGFloat)CGFloatForKey:(NSString *)key; 
… 
@end

#if defined(TARGET_OS_IPHONE) && TARGET_OS_IPHONE 
#define OA_SYSTEM_COLOR_CLASS UIColor 
#else 
#define OA_SYSTEM_COLOR_CLASS NSColor 
#endif



Solution (1/2): Use Instance Methods
@interface OAAppearance : NSObject 
@property (nonatomic) NSDictionary *plist; 
+ (instancetype)appearance; 
- (id)initWithName:(NSString *)appearanceName; 

- (OA_SYSTEM_COLOR_CLASS *)colorForKey:(NSString *)key; 
- (CGFloat)CGFloatForKey:(NSString *)key; 
… 
@end



Solution (2/2): Allow Subclassing…
+ (instancetype)appearance { 
    return [[self alloc] initWithName:NSStringFromClass(self)]; 
} 



Solution (2/2): Allow Subclassing…
- (id)initWithName:(NSString *)name { 
    NSBundle *bundle = [NSBundle mainBundle]; 
    if ([bundle pathForResource:name ofType:@"plist"] != nil) { 
        return [self _initWithPlist:name inBundle:bundle]; 
    } 
    … 
}



Solution (2/2): Allow Subclassing…
- (id)initWithName:(NSString *)name { 
    NSBundle *bundle = [NSBundle mainBundle]; 
    if ([bundle pathForResource:name ofType:@"plist"] != nil) { 
        return [self _initWithPlist:name inBundle:bundle]; 
    } 
    … 
} @“OmniFocusAppearance.plist” or 

@“OmniGraffleAppearance.plist”, etc.



Usage

OFIAppearance *appearance = [OFIAppearance appearance]; 
NSColor *inspectorBackgroundColor =  
 [appearance colorForKey:@"InspectorBackgroundColor"];
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Usage

OFIAppearance *appearance = [OFIAppearance appearance]; 
NSColor *inspectorBackgroundColor =  
 [appearance colorForKey:@"InspectorBackgroundColor"];
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Problem: Untyped Interface

OFIAppearance *appearance = [OFIAppearance appearance]; 
NSColor *inspectorBackgroundColor =  
 [appearance colorForKey:@"InspectorBackgroundColor"];



Solution: Properties

OFIAppearance *appearance = [OFIAppearance appearance]; 
NSColor *inspectorBackgroundColor =  
 appearance.inspectorBackgroundColor;



Solution: Properties
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Property Declaration
@property (readonly) NSColor *inspectorBackgroundColor;



Solution: Properties

Property Declaration
@property (readonly) NSColor *inspectorBackgroundColor;

@dynamic inspectorBackgroundColor;

Property “Implementation”



Solution: Properties

Property Declaration
@property (readonly) NSColor *inspectorBackgroundColor;

@dynamic inspectorBackgroundColor;

Property “Implementation”

Wat!
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Objective-C 
Method Dispatch
The Magic of objc_msgSend
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+ (BOOL)resolveInstanceMethod:(SEL)name

• “Dynamically provides an implementation for a given selector for 
an instance method.” 

• Parameter: name, the name of a selector to resolve 

• Returns: YES if the method was found and added to the receiver, 
else NO



The Plan: Override +resolveInstanceMethod:

• Interfere with method lookup 

• Make sure this is a method we care about 

• Synthesize method to return value from plist; add method to class
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Cartoon of the Day



40% of OpenBSD installs lead to shark attacks. 
It's their only standing security issue.

Cartoon of the Day



The Plan: Override +resolveInstanceMethod:

• Interfere with method lookup 

• Make sure this is a method we care about 

• Synthesize method to return value from plist; add method to class



“I solemnly swear that I am up to no good”



“I solemnly swear that I am up to no good”

#import <objc/runtime.h>



Interfere with method lookup



Interfere with method lookup
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Interfere with method lookup
+ (BOOL)resolveInstanceMethod:(SEL)name {
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 [self _propertyForSelector:name];
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Interfere with method lookup
+ (BOOL)resolveInstanceMethod:(SEL)name {
    objc_property_t backingProperty =  
 [self _propertyForSelector:name];
    if (backingProperty) {

@selector(inspectorBackgroundColor)



Interfere with method lookup
+ (BOOL)resolveInstanceMethod:(SEL)name {
    objc_property_t backingProperty =  
 [self _propertyForSelector:name];
    if (backingProperty) {
        [self _synthesizeGetter:name forProperty:backingProperty];
        return YES;

@selector(inspectorBackgroundColor)



Interfere with method lookup
+ (BOOL)resolveInstanceMethod:(SEL)name {
    objc_property_t backingProperty =  
 [self _propertyForSelector:name];
    if (backingProperty) {
        [self _synthesizeGetter:name forProperty:backingProperty];
        return YES;
    } else {
        return [super resolveInstanceMethod:name];
    }
}

@selector(inspectorBackgroundColor)



The Plan: Override +resolveInstanceMethod:

✓ Interfere with method lookup 

• Make sure this is a method we care about 

• Synthesize method to return value from plist; add method to class
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    Class cls = self;
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Make sure this is a method we care about

/// Find property in this class, or any superclass.
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel {
    objc_property_t backingProp = NULL;
    Class cls = self;

@selector(inspectorBackgroundColor)OFIAppearance



Make sure this is a method we care about

/// Find property in this class, or any superclass.
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel {
    objc_property_t backingProp = NULL;
    Class cls = self;
    do {
        backingProp = _propertyForSelectorInClass(invocationSel, cls);

@selector(inspectorBackgroundColor)OFIAppearance



Make sure this is a method we care about

/// Find property in this class, or any superclass.
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel {
    objc_property_t backingProp = NULL;
    Class cls = self;
    do {
        backingProp = _propertyForSelectorInClass(invocationSel, cls);
        cls = class_getSuperclass(cls);

@selector(inspectorBackgroundColor)OFIAppearance



Make sure this is a method we care about

/// Find property in this class, or any superclass.
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel {
    objc_property_t backingProp = NULL;
    Class cls = self;
    do {
        backingProp = _propertyForSelectorInClass(invocationSel, cls);
        cls = class_getSuperclass(cls);

@selector(inspectorBackgroundColor)

OAAppearance



Make sure this is a method we care about

/// Find property in this class, or any superclass.
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel {
    objc_property_t backingProp = NULL;
    Class cls = self;
    do {
        backingProp = _propertyForSelectorInClass(invocationSel, cls);
        cls = class_getSuperclass(cls);
    } while (backingProp == NULL && (cls != Nil));

@selector(inspectorBackgroundColor)

OAAppearance



Make sure this is a method we care about

/// Find property in this class, or any superclass.
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel {
    objc_property_t backingProp = NULL;
    Class cls = self;
    do {
        backingProp = _propertyForSelectorInClass(invocationSel, cls);
        cls = class_getSuperclass(cls);
    } while (backingProp == NULL && (cls != Nil));
    return backingProp;
}

@selector(inspectorBackgroundColor)

OAAppearance
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/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
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Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {

@selector(inspectorBackgroundColor)

OFIAppearance



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    unsigned int propertyCount;
    objc_property_t *allProperties =  
 class_copyPropertyList(cls, &propertyCount);

@selector(inspectorBackgroundColor)

OFIAppearance



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    unsigned int propertyCount;
    objc_property_t *allProperties =  
 class_copyPropertyList(cls, &propertyCount);
    objc_property_t backingProp = NULL;

@selector(inspectorBackgroundColor)

OFIAppearance



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …

@selector(inspectorBackgroundColor)

OFIAppearance



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {

@selector(inspectorBackgroundColor)

OFIAppearance



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        SEL getterSel;
        char *getterName =  
 property_copyAttributeValue(allProperties[i], "G");

@selector(inspectorBackgroundColor)

OFIAppearance



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        SEL getterSel;
        char *getterName =  
 property_copyAttributeValue(allProperties[i], "G");

as in @property (getter=isAnimated) BOOL animated;

@selector(inspectorBackgroundColor)

OFIAppearance



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …

OFIAppearance

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
        if (getterName) {
            getterSel = sel_getUid(getterName);
            free(getterName);

OFIAppearance

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
        if (getterName) {
            getterSel = sel_getUid(getterName);
            free(getterName);
        } else {
            getterSel = sel_getUid(property_getName(allProperties[i]));
        }

OFIAppearance
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Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
        if (getterName) {
            getterSel = sel_getUid(getterName);
            free(getterName);
        } else {
            getterSel = sel_getUid(property_getName(allProperties[i]));
        }

OFIAppearance

“inspectorBackgroundColor"

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
        if (getterName) {
            getterSel = sel_getUid(getterName);
            free(getterName);
        } else {
            getterSel = sel_getUid(property_getName(allProperties[i]));
        }

OFIAppearance
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Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …

OFIAppearance

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
        if (getterSel == invocationSel) {
            backingProp = allProperties[i];
            break;
        }
    }

OFIAppearance

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
        if (getterSel == invocationSel) {
            backingProp = allProperties[i];
            break;
        }
    }

OFIAppearance
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Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
        if (getterSel == invocationSel) {
            backingProp = allProperties[i];
            break;
        }
    }

OFIAppearance
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@property (readonly) NSColor *inspectorBackgroundColor;
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Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
    }

OFIAppearance

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
    }

    free(allProperties);

OFIAppearance

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Check the given class for a property with the right name. 
static objc_property_t _propertyForSelectorInClass( 
 SEL invocationSel, Class cls) {
    …
    for (unsigned int i = 0; i < propertyCount; i++) {
        …
    }

    free(allProperties);
    return backingProp;
}

OFIAppearance

@property (readonly) NSColor *inspectorBackgroundColor;

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Find property in this class, or any superclass. 
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel { 
    objc_property_t backingProp = NULL; 
    Class cls = self; 
    do { 
        backingProp = _propertyForSelectorInClass(invocationSel, cls); 
        cls = class_getSuperclass(cls); 
    } while (backingProp == NULL && (cls != Nil)); 
    return backingProp; 
}

@selector(inspectorBackgroundColor)



Make sure this is a method we care about

/// Find property in this class, or any superclass. 
+ (objc_property_t)_propertyForSelector:(SEL)invocationSel { 
    objc_property_t backingProp = NULL; 
    Class cls = self; 
    do { 
        backingProp = _propertyForSelectorInClass(invocationSel, cls); 
        cls = class_getSuperclass(cls); 
    } while (backingProp == NULL && (cls != Nil)); 
    return backingProp; 
}

@property (readonly) NSColor *inspectorBackgroundColor;

@selector(inspectorBackgroundColor)



Interfere with method lookup
+ (BOOL)resolveInstanceMethod:(SEL)name { 
    objc_property_t backingProperty =  
 [self _propertyForSelector:name]; 
    if (backingProperty) { 
        [self _synthesizeGetter:name forProperty:backingProperty]; 
        return YES; 
    } else { 
        return [super resolveInstanceMethod:name]; 
    } 
}

@selector(inspectorBackgroundColor)



Interfere with method lookup
+ (BOOL)resolveInstanceMethod:(SEL)name { 
    objc_property_t backingProperty =  
 [self _propertyForSelector:name]; 
    if (backingProperty) { 
        [self _synthesizeGetter:name forProperty:backingProperty]; 
        return YES; 
    } else { 
        return [super resolveInstanceMethod:name]; 
    } 
}

@selector(inspectorBackgroundColor)
@property (readonly) NSColor *inspectorBackgroundColor;



The Plan: Override +resolveInstanceMethod:

✓ Interfere with method lookup 

✓ Make sure this is a method we care about 

• Synthesize method to return value from plist; add method to class



Golden Retriever-Corgi Mix

Puppy Break



Synthesize the method and add it



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
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Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    const char *backingPropName = property_getName(backingProp);

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    const char *backingPropName = property_getName(backingProp);

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;

“inspectorBackgroundColor"



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    const char *backingPropName = property_getName(backingProp);

    char *backingPropReadonly =  
 property_copyAttributeValue(backingProp, "R");

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    const char *backingPropName = property_getName(backingProp);

    char *backingPropReadonly =  
 property_copyAttributeValue(backingProp, "R");
    if (!backingPropReadonly)
        @throw …

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    const char *backingPropName = property_getName(backingProp);

    char *backingPropReadonly =  
 property_copyAttributeValue(backingProp, "R");
    if (!backingPropReadonly)
        @throw …
    free(backingPropReadonly);

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …
    char *backingPropType =  
 property_copyAttributeValue(backingProp, "T");

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …
    char *backingPropType =  
 property_copyAttributeValue(backingProp, "T");

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;

“@"NSColor"” 



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …
    char *backingPropType =  
 property_copyAttributeValue(backingProp, "T");
    IMP getterImp;
    char *getterTypes;

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;

“@"NSColor"” 



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …
    char *backingPropType =  
 property_copyAttributeValue(backingProp, "T");
    IMP getterImp;
    char *getterTypes;
    MakeImpForProperty(self,  

[NSString stringWithUTF8String:backingPropName], 
backingPropType, invocationSel, &getterImp, &getterTypes);

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;

“@"NSColor"” 



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …
    class_addMethod(self, invocationSel, getterImp, getterTypes);

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …
    class_addMethod(self, invocationSel, getterImp, getterTypes);
    free(getterTypes);
    free(backingPropType);

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it
/// Create method to return the value of the property. Add it to the class.  
+ (void) _synthesizeGetter: (SEL)invocationSel 
 forProperty: (objc_property_t)backingProp {
    …
    class_addMethod(self, invocationSel, getterImp, getterTypes);
    free(getterTypes);
    free(backingPropType);
}

@selector(inspectorBackgroundColor)

@property (readonly) NSColor *inspectorBackgroundColor;



Synthesize the method and add it



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {

“@"NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {

@selector(inspectorBackgroundColor)

“@"NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;

@selector(inspectorBackgroundColor)

“@"NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {

@selector(inspectorBackgroundColor)

“@"NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {
        returnType = "@";

@selector(inspectorBackgroundColor)

“@"NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {
        returnType = "@";
        // Object-valued properties have an encoding of `@"ClassName"`
        char *className = strdup(type + 2);

@selector(inspectorBackgroundColor)

“@"NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {
        returnType = "@";
        // Object-valued properties have an encoding of `@"ClassName"`
        char *className = strdup(type + 2);

@selector(inspectorBackgroundColor)

“@"NSColor"” 
“NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {
        returnType = "@";
        // Object-valued properties have an encoding of `@"ClassName"`
        char *className = strdup(type + 2);
        className[strlen(className) - 1] = '\0';

@selector(inspectorBackgroundColor)

“@"NSColor"” 
“NSColor"” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {
        returnType = "@";
        // Object-valued properties have an encoding of `@"ClassName"`
        char *className = strdup(type + 2);
        className[strlen(className) - 1] = '\0';

@selector(inspectorBackgroundColor)

“@"NSColor"” 

“NSColor” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {
        returnType = "@";
        // Object-valued properties have an encoding of `@"ClassName"`
        char *className = strdup(type + 2);
        className[strlen(className) - 1] = '\0';
        Class cls = objc_getClass(className);

@selector(inspectorBackgroundColor)

“@"NSColor"” 

“NSColor” 



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    char *returnType;
    if (type[0] == '@') {
        returnType = "@";
        // Object-valued properties have an encoding of `@"ClassName"`
        char *className = strdup(type + 2);
        className[strlen(className) - 1] = '\0';
        Class cls = objc_getClass(className);

@selector(inspectorBackgroundColor)

“@"NSColor"” 

NSColor



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …

@selector(inspectorBackgroundColor)



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
        if (!cls) {
            @throw …

@selector(inspectorBackgroundColor)

NSColor



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
        if (!cls) {
            @throw …
        } else if (cls == [OA_SYSTEM_COLOR_CLASS class]) {

@selector(inspectorBackgroundColor)

NSColor



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
        if (!cls) {
            @throw …
        } else if (cls == [OA_SYSTEM_COLOR_CLASS class]) {

@selector(inspectorBackgroundColor)

NSColor

NSColor



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
        if (!cls) {
            @throw …
        } else if (cls == [OA_SYSTEM_COLOR_CLASS class]) {
            *outImp = imp_implementationWithBlock(^(id self) {

@selector(inspectorBackgroundColor)

NSColor

NSColor



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
           *outImp = imp_implementationWithBlock(^(id self) {

@selector(inspectorBackgroundColor)



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
           *outImp = imp_implementationWithBlock(^(id self) {
                OA_SYSTEM_COLOR_CLASS *color =  
 [self colorForKeyPath:backingPropName];

@selector(inspectorBackgroundColor)



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
           *outImp = imp_implementationWithBlock(^(id self) {
                OA_SYSTEM_COLOR_CLASS *color =  
 [self colorForKeyPath:backingPropName];

@selector(inspectorBackgroundColor)

@“inspectorBackgroundColor”



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
           *outImp = imp_implementationWithBlock(^(id self) {
                OA_SYSTEM_COLOR_CLASS *color =  
 [self colorForKeyPath:backingPropName];
                return color;
            });

@selector(inspectorBackgroundColor)

@“inspectorBackgroundColor”



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …

@selector(inspectorBackgroundColor)



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …

@selector(inspectorBackgroundColor)

calls -colorForKeyPath:



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
        …
       } else {
            // … handle other object types …
        }
    } else { /* … handle other properties … */ }

@selector(inspectorBackgroundColor)

calls -colorForKeyPath:



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    …

@selector(inspectorBackgroundColor)

calls -colorForKeyPath:



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    …
    size_t returnTypeLength = strlen(returnType);
    char *buf = malloc(returnTypeLength + 3);
    strncpy(buf, returnType, returnTypeLength);
    strncpy(buf + returnTypeLength, "@:", 2);
    *outImpTypes = buf; // return type + argument types (self and SEL)
}

@selector(inspectorBackgroundColor)

calls -colorForKeyPath:



Synthesize the method and add it
/// Generate a getter for the given property, type, and selector.
/// Return IMP and its type signature via out parameters.
static void MakeImpForProperty(NSString *backingPropName,  
 const char *type, SEL invocationSel, 
 IMP *outImp, char **outImpTypes) {
    …
    size_t returnTypeLength = strlen(returnType);
    char *buf = malloc(returnTypeLength + 3);
    strncpy(buf, returnType, returnTypeLength);
    strncpy(buf + returnTypeLength, "@:", 2);
    *outImpTypes = buf; // return type + argument types (self and SEL)
}

@selector(inspectorBackgroundColor)

calls -colorForKeyPath:

pointer to “@@:”



The Plan: Override +resolveInstanceMethod:

✓ Interfere with method lookup 

✓ Make sure this is a method we care about 

✓ Synthesize method to return value from plist; add method to class



“Mischief managed”

Property Declaration
@property (readonly) NSColor *inspectorBackgroundColor;

@dynamic inspectorBackgroundColor;

Property Implementation

Usage
NSColor *inspectorBackgroundColor =  
 [OFIAppearance appearance].inspectorBackgroundColor;



Problem: Recompile to See Changes



Solution: File Presenters

• Use File Presenters to monitor plist 

• On change, increment a cacheInvalidationCount property 

• Property implementations re-read values if the count changes…



Solution: File Presenters
__block OA_SYSTEM_COLOR_CLASS *cachedColor = nil; 
__block NSUInteger localInvalidationCount = 0; 
*outImp = imp_implementationWithBlock(^(id self) { 
    NSUInteger globalInvalidationCount =  
 ((OAAppearance *)self)->_cacheInvalidationCount; 
    if (localInvalidationCount < globalInvalidationCount) { 
        OA_SYSTEM_COLOR_CLASS *color =  
 [self colorForKeyPath:backingPropName]; 
        cachedColor = color; 
        localInvalidationCount = globalInvalidationCount; 
    } 
    return cachedColor;



Problem: Overriding Was Broken



Problem: Overriding Was Broken

OAAppearance

OmniFocusAppearance

OmniFocusDarkAppearance



Problem: Overriding Was Broken

OAAppearance

OmniFocusAppearance

OmniFocusDarkAppearance

Defines  
BackgroundColor 



Problem: Overriding Was Broken

OAAppearance

OmniFocusAppearance

OmniFocusDarkAppearance

Defines  
BackgroundColor 

Overrides 
BackgroundColor 



Problem: Overriding Was Broken

OAAppearance

OmniFocusAppearance

OmniFocusDarkAppearance

Defines  
BackgroundColor 

Overrides 
BackgroundColor 

If superclass’s 
resolveInstanceMethod is 

called first, subclass is hosed 



Solution: Runtime Classes

OAAppearance

OmniFocusAppearance

OmniFocusDarkAppearance

__PrivateReifying_
OmniFocusAppearance

__PrivateReifying_
OmniFocusDarkAppearance



Solution: Runtime Classes

• Are returned from 
+appearance

OAAppearance
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Solution: Runtime Classes

• Are returned from 
+appearance

• Hold dynamically 
generated 
methods

OAAppearance

OmniFocusAppearance

OmniFocusDarkAppearance

__PrivateReifying_
OmniFocusAppearance

__PrivateReifying_
OmniFocusDarkAppearance



Solution: Runtime Classes

• Are returned from 
+appearance

• Hold dynamically 
generated 
methods

• Never inherit 
from each other

OAAppearance

OmniFocusAppearance

OmniFocusDarkAppearance

__PrivateReifying_
OmniFocusAppearance

__PrivateReifying_
OmniFocusDarkAppearance



Resources

• https://developer.apple.com/library/ios/documentation/Cocoa/
Conceptual/ObjCRuntimeGuide/Articles/
ocrtDynamicResolution.html 

• https://github.com/omnigroup/OmniGroup/tree/master/
Frameworks/OmniAppKit/Appearance 

• https://xkcd.com/349/ 

https://developer.apple.com/library/ios/documentation/Cocoa/Conceptual/ObjCRuntimeGuide/Articles/ocrtDynamicResolution.html
https://github.com/omnigroup/OmniGroup/tree/master/Frameworks/OmniAppKit/Appearance
https://xkcd.com/349/


Thanks!

Slides available from 
curtclifton.net 

Curt Clifton 
The Omni Group 
Twitter: @curtclifton 
Web: curtclifton.net

http://curtclifton.net
http://curtclifton.net

