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EANBH Cocoa] ZHKEMR

Tt (http://blog.csdn.com/kesalin/)
CC Ty, FE#aEH I H b

BIEfTHE % ObjC FHEEZHIARI, JTHAZ runtime M<K, SERELH ObjC runtime UL
VT, BATAILLM: http://opensource.apple.com/source/objc4/objc4-493.9/runtime/ il % JEAL
15, s FEE.

IR NTFWE? IR RIEARNIZE GG . 5 C++AHLL, ObjC IS G X REEM a5 — B L (S
% (RERZE CHHX G, REtFE C++HRENEEMNE S « ACHIEAPHE ObjC kY
MR ER, TREHEFHIATE runtime BEEIESS.,

FATA LAE/usr/include/objc/objc.h #1 runtime.h F13##|%} class 5 object & X:

typedef struct objc_class *Class;

typedef struct objc_object {
Class isa;

> *id;

Class /&—> objc_class #EH2EMHREr: T id EREX%R) f2— objc_object 45kJZEAYKFaET,
HE— AR —A objc_class S5HRAINFREN. W ROX B — B 5] B WA LL—A
objc class FREFATFEEHI A RARE A LA —A object XA B objc_class MXUEEFE—A4
FRE? HAE:

struct objc_class

{
struct objc_class* isa;
struct objc_class* super_class;
const char* name;
long version;
long info;
long instance_size;
struct objc_ivar_list* ivars;
struct objc_method_list** methodLists;
struct objc_cache* cache;
struct objc_protocol_list* protocols;
b

objc_class AN SN HI T
isa: & objc_class KM [faEr, BEIXE, BER RIS HAREL T % ? NEAR—4 objc_class
EERTFIE A R AT DM —4 object ExRs! Xt 2l objc_class B i RH Sz ml PL S —A4
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objc_object X ZKAIFF! XGRS R, KRR, RARAMIRE? HE, ObjC k¥ (or EHD 7T
—AARIBERX X PIFAR I . K% (class object) 5524%%: (instance object) . OK, %
PRV 1) 10 R, THT PR A X P AN AT SR X 0 AN TR (X 5, A 6 I — AR SRz 1 BT ikt
%o ObjC IEXF KX G5 LI Grbiiy isa Frigin 2REHME T AR M4 : R isa fam 28451
BeFrfE metaclass, metaclass fEfifiZ 1) static KR L& 5 static KRR INE (FFFRIINE) ¢ 5L
IR R A isa 8 FSELEMIFRAE class (M) , class & FI7F il 2E AW fk 51 48 B 5 M A o7 i (-
FRMTE .

super_class: —F&HHA, HANZMEM ! R ZR LR HETZMIRZE (W NSObject &k
NSProxy) , #4 super_class &t~ NULL.

U, Serbir— T HARRE M R RN, AEIRATEE — NEMRBERT, T, K, WE (REEHEY
i class) VLEIHXINF) metaclass K isa 5 super_class 2[5 &:

FUN—: RRSEHI R isa f81Ai%3E: Z%HEN isa fRA1%EM metaclass:

FM = 25/ super_class &M, WRZEIRAENI{E)y NULL;

FM=: metaclass ] isa f&MiR metaclass, WIHiZ metaclass 2R metaclass M5 H &
FPY: metaclass [f) super_class #8715 metaclass, %% metaclass /218 metaclass NiEHE
% metaclass *FRif1254;

G, TR AZS, AEEEAM!

Tsuperclass nil
A

I

: isa

I

Root class
(class)
Instance of
Root class

Superclass
(meta)

Superclass
(class)
Instance of
Superclass

Subclass

(meta)
Subclass

(class)

Instance of
Subclass

Subclass

<instance object, class, metaclass K isa 5 super_class *%&>
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M4 class 5 metaclass A4 X 5 ?

class /& instance object MR, HIATASLHINT GRIEME B (SLEITTD B, BATIEZSEHIN 1)
class #5#Ji) methodlists Ht 2 AR B pR &L, A0 SR U4 3 UL T Hme 2 pR BOWE % class B R )
methodlists E&EHK (EHFEN EEHHIE—HD o PR S, [ str SEflx Gokik

lowercaseString JH &, &7E NSString 22454 methodlists #2:#& 3 lowercaseString 1N

NSString * str;

[str lowercaseString];

metaclass & class object FIZEEM, HMIATHEX R RIEHE L) B, BATEZIST RN
metaclass Zi#4/¥] methodlists =122 Hma RIK A%, G 5B HR DT I i 57 ok 250N 7E %
metaclass 22K H ) methodlists Z:#4k (AN FEFIRALE—HD o WAL H, 1w\
NSString X% ki% stringWithString 45, &7 NSString 1 metaclass K451
methodlists 152 stringWithString (#7057 g %5 .

[NSString stringWithString: @"str"];

I, BRI A T RIEEHZ R, EIRATHGE B IE5 ) T i HAR AR A

name: — C FffH, FHRFEMNEIR. WATTUESTH, BEXNEHRERINZE GEd
objc_getClass(const char *aClassName)) =%i%2f] metaclass (id objc_getMetaClass(const
char *aClassName)) ;

version: FMRAGER, BRIAVIGHLA 0. FATATAEBITII H T &0 (class_setVersion) m3k
B (class_getVersion) .

info: HLE1T A K — L brifle 450 R — L fr i

CLS_CLASS (0x1L) F/RiZIAHEiE class , HA&sef) g &,

CLS_META (0x2L) #*7rizKA metaclass, H 828777

CLS_INITIALIZED (0x4L) F/nixRCapisriivisatt 7, XAMFriRA A% objc_addClass Frig &
CLS_POSING (0x8L) #ix#f pose miHAhZE; (poseclass 7t ObjC 2.0 F#EEFH 1)
CLS_MAPPED (0x10L) Jy ObjC ia47 31 {# /i

CLS_FLUSH_CACHE (0x20L) & ObjC i&4T i H

CLS_GROW_CACHE (0x40L) 4y ObjC izf7 15T {# H

CLS_NEED_BIND (0x80L) & ObjC izfT#ifr i/

CLS_METHOD_ARRAY (0x100L) #Z#rEfife~ methodlists Z&f5H—4 objc_method_list &2
—AMi4 objc_method_list 8444 ;

instance size: ZRMISLHIZE RN CEFEMNAR 4K T RISLHIARE)

ivars: {517 objc_ivar_list [4REF, RSO R I AL, A RAZ SR BT (E oy S 22 5 U Dy
NULL;
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methodLists: 5 info [—%kr&EAIA %, CLS_METHOD_ARRAY FRiRAZuEHIBAIM AN 5
B $4 objc_method_list it /2 —4> objc_method_list #a4H%#41) , ik info & T CLS_CLASS
M objc_method_list fAilsefl ik, WREEKRZ CLS_META A6 2%

cache: 57 objc_cache Mifg4l, FREGFAHOLMERMTTE, DIRERCR;

protocols: f5[H objc_protocol_list 48%El, (F#iZ%38mH 1A ZIE 7 I IE .

B4

ObjC NEFEANFEMIE LERKMA objc_class , —EIEEN class, H—El metaclass. FA17 LAE
BATHREI XA objc_class #iE4EH, A/ objc_addClass ahA&HAIEBIFIZERE Lo XAED)
BUEIRAIME? R EIPHFR A fEE 4T sl 00 5.
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RN H Cocoa] ZBIAEER

T (http://blog.csdn.net/kesalin/)
CC Vrvl, Fe#idvEn] b

FERT QRN Cocoa 228 5% %) — 3, IWEZLH4N4H T ObjC ) Class 5 Object HIHE,
A RBAVR WAL BT

If

AV, RIS R 2 B AT R Class, MetaClass [, fEiTR s aE—1 %K.

XA EERE (Inside Mac OS X-The Objective-C Programming Language)

#import <objc/objc.h>

#import <objc/runtime.h>

BOOL CreateClassDefinition( const char * name, const char * superclassName)

{

struct objc_class * meta_class;
struct objc_class * super_class;
struct objc_class * new_class;
struct objc_class * root_class;

va_list args;

/] TIRRATAE

super_class = (struct objc_class *)objc_lookUpClass (superclassName);
if (super_class == nil)

{

return NO;

/] ORI AR AE
if (objc_lookUpClass (name) != nil)
{

return NO;

// &% root class, K& meta class K isa {§ root class ff] meta class
root_class = super_class;
while( root_class->super_class !'= nil )

{

root_class = root_class->super_class;
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// N class }¢H meta class 4>t 17
new_class = calloc( 2, sizeof(struct objc_class) );

meta_class = &new_class[1];

/] % & class

new_class->isa = meta_class;
new_class->info = CLS_CLASS;
meta_class->info = CLS_META;

/] Bk, XENTHRERE, ik class 5 meta class #dg [ DKL FR B
new_class->name = malloc (strlen (name) + 1);
strcpy ((char*)new_class->name, name);

meta_class->name = new_class->name;

/] B2 method lists, FATHLATEZ J51H
class_addMethods [a) 253 N7 v

new_class->methodLists = calloc( 1, sizeof(struct objc_method_list *) );

meta_class->methodLists = calloc( 1, sizeof(struct objc_method_list *) );

[/ RIS AR AR AR R 25

// 1, BEKN super class

// 2, %& meta class [ super class

// 3, &E meta class [ isa
new_class->super_class = super_class;
meta_class->super_class = super_class->isa;

meta_class->isa = (void *)root_class->isa;

/] &5, ¥ class EMEIETH R G

objc_addClass( new_class );

return YES;

U SR EAEACTY A RIS AT I A SS BR B, FRATTHE S libobjc.dylib, FH S NAIEMIL e CEhamx B
runtime.h) .

TE RIS R 52N 0bjC NI E LA P4 objc_class , —MEIYEA class, %—Hl metaclass. Al
A LAEIZ AT 8R4 objc_class #dE4i#, X516 objc_addClass shasHilEssiee L. 7, IX7E L
FIACHG TRk A B Sk T :new_class Al meta_class st EFIEFT LA objc_class. HAtrARID 5L
TERT, HRURAEENT

1ESEBRfiE A H, BAMER ObjC BT BRI A #E K.
Class objc_allocateClassPair(Class superclass, const char *name, size_t extraBytes);

8/163
I = (PHERE): http://blog.csdn.net/kesalin #IHAZIR: http://weibo.com/kesalin/



http://blog.csdn.net/kesalin/article/details/7211228

P =1 (RN Cocoa HFE)

B,
#import <objc/objc.h>

#import <objc/runtime.h>

void ReportFunction(id self, SEL _cmd)

{
NSLog(@" >> This object is %p.", self);

NSLog(@" >> Class is %@, and super is %@.", [self class], [self superclass]);

Class prevClass = NULL;
int count = 1;
for (Class currentClass = [self class]; currentClass; ++count)

{

prevClass = currentClass;

NSLog(@" >> Following the isa pointer %d times gives %p", count, currentClass);

currentClass = object_getClass(currentClass);
if (prevClass == currentClass)

break;

NSLog(@" >> NSObject's class is %p", [NSObject class]);
NSLog(@" >> NSObject's meta class is %p", object_getClass([NSObject class]));

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

{

@autoreleasepool

{
Class newClass = objc_allocateClassPair([NSString class], "NSStringSubclass", 0);
class_addMethod(newClass, @selector(report), (IMP)ReportFunction, "v@:");

objc_registerClassPair(newClass);

id instanceOfNewClass = [[newClass alloc] init];
[instanceOfNewClass performSelector: @selector(report)];

[instanceOfNewClass release];

return 0;

FE_ BRI, A8k K H NSString 1728 NSStringSubclass, /5 AL INJr% report,
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FAEZBATH KRG M, XFERATHAT AMER X AR T . X B performSelector Sk H#i25m%T
RRIEHE, AL RS AR (BARNIFERE FHZE A mR R E) .

PATEE R A
>> This object is 0x100114710.

>> Class is NSStringSubclass, and super is NSString.

>> Following the isa pointer 1 times gives 0x100114410

>> Following the isa pointer 2 times gives 0x100114560

>> Following the isa pointer 3 times gives 0x7fff7e257b50
>> NSObject's class is 0x7fff7e257b78
>> NSObject's meta class is 0x7fff7e257b50

WRIEHI SR SRR, BATAHENIATE R P2 Hrith NSStringSubclass 1) 4 #4514

1,
2,
3,
4,
5,

MR RNy 0x100114710

class Hytidiky: 0x100114410

meta class FyHiliky: 0x100114560

meta class 1 class Hibkly: 0x7fff7e257b50 (/& NSObject ) meta class)
NSObject ) meta class ] meta class Z£HH &
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R H Cocoal ZHE

FEIE (http://blog.csdn.net/kesalin)
BT A Ak

TENTTHAN ObjC AR, FATEXT M C++al Java sH A [ S8 5 i R IFEF R, ObjC
77 (ObjC HIARTEAHE) IIALEFHInE RN ZEAZ, RERAGEARMC.

BN C ++ .

Bird * aBird = new Bird();
aBird->fly();

7E ObjC R

Bird * aBird = [[Bird alloc] init];
[aBird fly];

YIEERK, HEARBERAALETD, LNERKR. CHHRIREHAT RIS, W eHs
f¥); T ObjC A BN T SCR RN AN 2RI, DL G B SRR 1T JE i 184t A

1o

FUUE R ERMEE, FATLIER T ="M Class, SEL, IMP, ‘EA1{E objc/objc.h Hi5E X:

typedef struct objc_class *Class;
typedef struct objc_object {
Class isa;

}id;

typedef struct objc_selector *SEL;
typedef id (*IMP)(id, SEL, ...);

Class HI& X
Class #@ SCN—AM81A obje_class & METRES , XA MR ER RGN AL 1M objc_class 1E
objc/objc_class.h H75E X TF:
struct objc_class {
struct objc_class super_class; /*535*/
const char *name; PR 7
long version; PRAAS 2
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long info; eSS

long instance_size; PRGN RN

struct objc_ivar_list *ivars; /<S5l S E L
struct objc_method_list *methodLists; /*J7ik8E#*
struct objc_cache *cache; PR

struct objc_protocol_list *protocols; /*Hip i3

HIBLRT WL, Class A fRFREHEIITRE, ZREMEEA — MR FHSCRIRE MRS, ZRT7E I
Ry URTNEMGAF UL A L EAF S

NSObject [ class J7VEMUIR FIXFE— NG G HHRE . B DRLBIN RS D Lpl gL —
AMRIEHZAT RIREHIRIFRER, I isa. L ZREr, xR AT LAVS e WS LUR AR 506 . fn sl —
B

superclass

The root class (NSObject)|  Selector..address
selector...address

selactor...addrass

superclass —

The UD]EGt'E sl.lpardﬂm E-E|Eclﬂr...ad|:|rﬂ&5
selector...address

selector...address

NN

superclagss —

The object's class selector...address
selector...address

selector...address

\

isa
instance variable

instance variable

12 /163
I = (PHERE): http://blog.csdn.net/kesalin #IHAZIR: http://weibo.com/kesalin/




TIE =0 (RN Cocoa HFE)

mE—FR, BEATRERASEFI R E AT isa, THRZENHLEH The object’s class.
MHZREE G — e 1A AR LM TRE superclass, LU H &1 B 4 F (selector)/s: Bl hi (address)
W5 R

FERE X
T X T U IR 7 VB 2 LT AR £ 2 Method 28711, [Bl—th selector Bi/2&#E Method K
SEL, address /215 Method ] IMP. Method 73304 objc_class.h H5E X F:

typedef struct objc_method *Method;

typedef struct objc_ method {
SEL method_name;
char *method_types;

IMP method_imp;

—ANJrik Method, HALE —ANTrikikbs SEL — RoRiZITEMATR, — 1 types — FoRiZIiESHHIEM,
= IMP - $R A1 77 K B AR S R B

SEL M1 3:

FERT AR BTk bR SEL 1€ SU9:

typedef struct objc_selector *SEL;

‘E— 48" objc_selector 54l, TR TIERLTIZL . TR, FTEIH selector.

-(NSInteger)maxIin:(NSinteger)a theOther:(NSinteger)b
{

return (a>b)?a:b;

NSLog(@"SEL=%s", @selector(maxin:theOther:));

Wyt SEL=maxIn:theOther:

AR LA AR selector, XANEA A, KAAFZRAISLEIN 4 performSelector A [F] [
selector I, &% MY Bkt (selector)/ szt (address) J7ikfE®R T HYE selector F75#k ELRR)
TSR IMP, SR 5 XA T B SEIE AT BRI SEIARES . X2 — B8 g0E MR, e BRI 2,
PAVAGNIE B 4 PAT I — A0S, R ERAT IR, @i selector &), FRAIA M E BARMPAT
R
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IMP & X
ERTTHRATEER IMP {152 SUN:
typedef id (*IMP)(id, SEL, ...);

IRAEATT id [¥5E 3, FA1%A01E id 22— 4519 objc_object 4tk MHEET, 4K R A —AEA isa, Fir
LMEMT4EK H NSObject HIZEXT R#ATLLA id k54K, K05 NSObject HIH5 AN = sl mt /2 isa.

B, FATARBERHAE IMP J5E 3 IMP &SR EEREE, XM A B & — MROH B
XA id(self #RE), WATTEARILESR SEL O7i4), URAZANEKTTESE, IFRE—A id. Wt
IMP &V B e & H T AR, R THEREIERISEIURAS « FRATATDMRALE C il & LI — R AT s 8L
a4t

NSObject 25711 methodForSelector: Jii: 2 X FE—ANSREUR 171 /7745500 IMP (1484t
methodForSelector: iR [m] fHE & ARG (028 B R RA T 58 4 — 3, W7 S HER R [FE KA,

N HHIBT IR T E AR ERIM A setFilled: 7750 :

void (*setter)(id, SEL, BOOL);

inti;

setter = (void(*)(id, SEL, BOOL))[target methodForSelector:@selector(setFilled:)];

for (i = 0; i < 1000; i++)
setter(targetList[i], @selector(setFilled:), YES);

i methodForSelector: kit Gz 2540 ¥ hk /b K- B ITES, HERZXAAEREHIHEHEHEER
ERZ IR A E X, Bl B for 163 .

¥, methodForSelector: /& Cocoa iZ/TH RAMIRALKITIRE, A E Objective-C &5 A & 1 ThRE.

%A%‘iﬂifﬁﬂﬁ:
ZHIATXT ObjC H Y B MZA AN KB T

ZN(l

Bird * aBird = [[Bird alloc] init];

[aBird fly];

st fly (U, PRREI RS, A5 O R RSB IMP BT, XA IMP il
1 Bird FIZREEHT R ILEER P AR BTN fly [ Ebs SEL X HAR 7 VL SEBER B

TR BB IE A — e PR S TR, B RN T A AR, B SRR T VR R PR E X Y
IMP S o tnfe], X e ihgifE s T R T
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HEEH obj_msgSend:

G AR 2 R R E R k3L objc_msgSend IR, ZRECHE WA FEMNSE: HERGE id
RIS R AR SEL, RN HGHE B TR S L

id objc_msgSend(id theReceiver, SELtheSelector, ...)

w ETE S [aBird fly] s B4yt B s B0 A -
objc_msgSend(aBird, @selector(fly));

2 S R B T Bh AR E PR B — U A

1, EHSEHKE] SEL XMRHTESEIL IMP. ROYA R B F —JrE T e A AN FISEEL, B ARSI
TS BT SR B2

2, SRJERHH R BRCE W B (i 1R S B CE X R R ET) R A R E S Btk iE 4 AL IMP.,

3, WJa, HTTESEBUAIR BME E e % e B iR (el (R (e .

IV ds 2> B B8 %0 2R 8 obje_msgSend IARY,  FRATIEAE RS T B i M S . 2
objc_msgSend #RE| 770 N SEHLN, ek B ZOESIL,  IRRAHE B T SR s 48 T Tk
B, A, SRR A BRI S H: S IBCE UL TR AR SEL. XS A B ik LB RAS
THERIEXMEE . BN R RG2S BT BA 2 ONERPEARRS th =B, e
G I AR T IR I SE B P o

R XS FR AW R, (HLEIRARS SR AT LS| AT (Rt genT LS| T SR 5 G i s s
HFD o AR LR self k5| HE S 8ICE SR, @idEis_cmd REIT A TEA S £ FHEFHS]
T, _cmd FBIE strange Jiik, self 53 strange T B HIX 4.

- strange

{
id target = getTheReceiver();
SEL method = getTheMethod();

if (target == self || mothod == _cmd)

return nil;

return [target performSelector:method];

XN S, self EAM L. SEhrb, ©RAATEIIL U R S HISCE X 58 SLF1 3 B &1 .

EHR IMP S
ATEWE T, objc_msgSend &iR¥ETTEIEN SEL 1ERGEMMTTEFIR P EHRITIELI IMP, X HELE—
e, FRAIERTTE R85/ B E B — A0 objc_cache *cache UG, IXANGEATE NI E R AZAE
Mo MFANKEA —MMSLIELT, [FIREFE4A N TTEMEIZI e X5k .
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TSR AT — BOoE R B I8 AT R
static Method look up method(Class cls, SEL sel,

BOOL withCache, BOOL withResolver)

Method meth = NULL;

if (withCache) {
meth = cache getMethod(cls, sel, & objc msgForward internal) ;
if (meth == (Method)1) {
// Cache contains forward:: . Stop searching

return NULL;

if (!meth) meth = class getMethod(cls, sel):

if (!meth && withResolver) meth = class resolveMethod(cls, sel);

return meth;

WA EEARS, WTRAER], AR

1, BEH2ZEMTTIE cache B, WA 1R H e,

2, WHEAHKRD], B ESIR PSR DR ESI R P IRE T, K IMP RE], IR
BN cache HEEAFEK . MR RAT AT N, XA E RO I T REIEIR K, A7k nT LAY 4 T IR
TR R BRI TT 4 - 3, 3, WARAEIZIRIINES R AIZHRBI RLK) IMP, #2383 % 28458 11 1) super_class
TREHEHACRA M I INESIR T E AR, HRIEREAN R INEFIR T HRBIXS R IMP, RFE, FFINA
cache ;

4, WIRAE H 5 DU SR T7 51 2 h 3 B R 26 R IMP, I S AN 2 T AT 325 77 il (R
A LR IXANE D

5, WIRBNZS T RSO RE AR R i) 8, HEN N TR S R R .

(EIEEAE

AT LidE i NSObject () — L5757 R U AT N5 B B & AT — i B -
class R[EWF R,

isKindOfClass #l isMemberOfClass K 5 %} % & 75 71 1 i RIZK 4k & ik R
respondsToSelector 2% 5 G875 HH B HE 2 HITH B

conformsToProtocol A5k G 75 L3 T 48 & W i 77 i

o

o @
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methodForSelector R [BI$8 % J5 ik SEHLH ik
performSelector:withObject $447 SEL FrfafRit ik,

HEER:

W, B RRIEEARAL LT B 252 AR, A1, Objective-C 4TI RETEMH R Z AT,
28T BN 5 3% — 2645 A 9 B forwardinvocation SRIEAIZRT S, 1%HE B HIME— SR A
NSInvocation ZEH I G——iZ % G4 T a6 1 SR B S 4.

FATAT LLSZI forwardinvocation: 777k K5 AN GEALEE 197 B — Le BN AL EE, AT LUK YE B 5 & 4h HoAh et
ZRAH, AT AR

KT BERIER, AT B N 155 BB, AT ZEBT— M RERS NI negotiate 2 MIxT %, JF H.
RS A5 LB A GO B M B, il 7E negotiate 77 VALK negotiate T B K4 HE I
X RRARTE 5 L BIX— H 1

Tk —2D, BRI HBRA RN R AR S — K% G5 negotiate FITH 2 AN 78 4 —8 . —Fh AT BERY
77 Rt R AL BATH G AR L e R MRS . AR5, BRI 2R AT, AR e 2T 68
it BLAEAN [F] ) 4k 7K A& Z HR IS negotiate 15 2.

HIRIRATHI ST 48 K H e 281 negotiate 77k, (HIATVIIRTT LR AL —ANTHESEHL, XA T5 25 A 2 i
FHHS negotiate VS A4 HARSEKIX R, BUFEMILERIILME R —F. W PR:
- negotiate
{
if ([someOtherObject respondsToSelector:@selector(negotiate)])

return [someOtherObject negotiate];

return self;

}

AT BAAA KRG, R REZHE AR RS A I R, BATHLI R SR A7
K. Behh, XA AR BR A AT S o HIRANTE TSR, P JAT /5 Z 5 R 2 R & 2
. SR, Shr b, XMEGREEIZITSEAMAL, Frnkel#EBdmE Xmatt.

forwardinvocation: ¥ S 451X/ il BAR AL T — AN SERERI, AT R A R TR MR TS
W SHT TE R R BN, 384T R G forwardinvocation: i SUEAIHZN . A ZH M
NSObject &1 4kK T forwardinvocation: /73%. #R1fi, NSObject H {77k Sz Bl W 2 4 Bt iff /1
doesNotRecognizeSelector:. Bl sl EATH S forwardinvocation: J5i2:, FRATAT LLLEZ 5 5 S8l ok
HEHREHEN R,
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BRI REHE XI5, forwardIinvocation: 77 v2: T U KA -
1, ekl R RS, A
2, KB A RIS H— PR X

W B LUl invokeWithTarget: J7 i3k % % -

- (void) forwardInvocation:(NSInvocation *)aninvocation

{
if ([someOtherObject respondsToSelector:[aninvocation selector]])
[aninvocation invokeWithTarget:someOtherObject];
else
[super forwardInvocation:aninvocation];
}

B AT S AR (BRI [ 25 JEOR K R R & o S mT LLRGR [BUE AR AR B, BL3: id, S5k, 7%
A,

forwardinvocation: 77 VAt A& — AN BE RSB IV S 23 R ol , B IX B B R AN RN B BLE B
Al AR — A g st B A i SRR IR A R — AT B el DO — AN B A A — AN R, B
T AL b R AR, DR L YA Tt AT AR . forwardInvocation: 77 it AT LU AS [R5 B R AL R A
MR, X — YIRS T VA BAR SR . 1% 5V AR R e T TR () SR 4 3V BB I R

VER: forwardinvocation: 77 vk R A TETH B AUSCH S b JCvk IE S R B A S| A . BTeL, anifA
ALK negotiate JHEBFH KL TR, WX RAGEA negotiate J5%:, WAREESNA L
PGSR Nz JREESIL. 0], forwardInvocation: ¥ AS ] BE 24

S TR
Objective-CRuntime Reference:

http://developer.apple.com/library/mac/#documentation/Cocoa/Reference/ObjCRuntimeRef/Reference/r

eference.html

Objective-C Runtime Programming Guide:

http://developer.apple.com/library/mac/#documentation/Cocoa/Conceptual/ObjCRuntimeGuide/Introduct

ion/Introduction.html
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P =1 (RN Cocoa HFE)

RN Cocoa] ZHHRE (Z) -HE3IRH
PP (Dynamic Method Resolution)

wupks (http://blog.csdn.net/kesalin/)
AICUAE F - JE R M H & - PR — B E A Y

FF

BRI ATAE Objective C Hhfal— AN R S TEIRALEE (O3 2, 2 IBUAH A FE0LWE 2 44T (IR AR
it Cocoa ZiHE) mre, FArmidkiky el objc_send(id, SEL, ...) Ky, ©&
JAEXT RN S cache, method list LLEAZFHXT 41 cache, method list H{&KIRE SEL Xf M
[t IMP; 01 52 50 BB HLSEIL T 325 7 iSO LB 2 AT T, SR 8 S B 25 42 TR LR R ke i
R HSRIL T W B R 2 N B kiR, BIFET crash. W@ sian R IF e 3t T 3257732
W B R, A FIERETHEER K, RA LS FIERBRATEIEEM R selector K
SEHL, AT R R . TERTSCR, RPN A TR, FILASOS A R

il

AR T a N
o] — X B RIE I RIBIELEFITE B

AR

@interface Foo : NSObject
-(void)Bar;

@end

@implementation Foo
—(void)Bar

{

NSLog (@ >> Bar() in Foo”);

@end
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PRA ) (RN Cocoa #HE)

LI111017700777007771777717777777777177717771777177

#import “Foo. h”

int main (int arge, const char * argv[])

{

@autoreleasepool {

Foo * foo = [[Foo alloc] init];

[foo Bar];

[foo MissMethod];

[foo release];
}

return 0;

EgniEnT, XCode &¥nEih.
Instance method '-MissMethod' not found (return type defaults to 'id')
R, FANVBMZELEITZ, —ES crash:

>> Bar () in Foo
—[Foo MissMethod]: unrecognized selector sent to instance 0x10010c840

#%% Terminating app due to uncaught exception’ NSInvalidArgumentException’, reason: ’ —[Foo MissMethod]: unrecognized

selector sent to instance 0x10010c840
sk Call stack at first throw:

terminate called after throwing an instance of ’NSException

TRIZE a2tk crash BIEEK: X RTCFEAE MissMethod f M selector, k2 %A kM )
SEH,
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= BT

Objective C &ML T —Fl & Nsh&ETTE RN FEL, HERAIT UAEZITH IS —/ selector 21k
P, BATHZESH +resolvelnstanceMethod: 1/ +resolveClassMethod: 52, FFfEFHH MR
SEM) selector RALSZEIEITA GELEAETH B class_addMethod KiFIND o XFAJTIZHRZ
NSObject FizkTrik, HIFEM A

+ (BOOL) resolveClassMethod: (SEL) name;

+ (BOOL) resolvelnstanceMethod: (SEL) name;

Z4 name ZF/EWIEIN selector; R [EME TR R RN RWEINE TR . (HIE LI E 7
F AR EREEERNBR T, iR ZRE AN T8 EN selector RAESTIL, itk E YES i&/& NO,
PPFIBITASRIERIN; BUIRAZE BN IHAHIERN selector RFESLHL, LiiRE YES &2 NO, 8
IT#4> crash, BB, selector HI&A XN I, 1 X I&A LIH B K.
resolvelnstanceMethod & A%t % 7 ik 4T 1, T resolveClassMethod & N28 77 VL AT PRI o
FTFRATH BN T3 s T Bk AS ot BT ARG

//

// Foo.m

// DeeplIntoMethod

//

// Created by BABIHZ on 12-11-13.

// Copyright (c) 2012 4£ kesalin@gmail.com All rights reserved

//

#import “Foo.h”

#include <objc/runtime.h>

void dynamicMethodIMP (id self, SEL cmd) f{

NSLog (@ >> dynamicMethodIMP”) ;

@implementation Foo

—(void)Bar
{

NSLog (@ >> Bar() in Foo”);
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+ (BOOL) resolvelnstanceMethod: (SEL) name

{

NSLog (@” >> Instance resolving %@”, NSStringFromSelector (name)) ;

if (name == @selector (MissMethod)) {
class addMethod ([self class], name, (IMP)dynamicMethodIMP, “v@:”);

return YES;

return [super resolvelnstanceMethod:name];

+ (BOOL) resolveClassMethod: (SEL) name
{

NSLog (@ >> Class resolving %@”, NSStringFromSelector (name)) ;

return [super resolveClassMethod:name];

@end

tepi e RN Cocoa LI E) 4444t Objective C ik s sl /& 4 b i A
ZH(self Al _cmd) @ C w3, BULE bR g fix s —4 C &% dynamicMethodIMP,
kB k78 N R 7% MissMethod X4 selector HIEhASEIl. BN MissMethod 2t 5 Frik

FrLLE AR — A 85 vE, R M %LE resolvelnstanceMethod 773 d iR sea . @i i H

class addMethod([self class], name, (IMP)dynamicMethodIMP, "v@:");

PR P2 AT JT A ARS, i an T

>> Bar () in Foo
>> Instance resolving MissMethod
>> dynamicMethodIMP called.

>> Instance resolving doZombieMe

dynamicMethodIMP #iH |, crash &H ! JTHERE!
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EE: XHEPIKIEA T resolvelnstanceMethod, 1M H. X B K] selector EEAFI RS R AR,
FHEBERIE 10.7 2GRS MissMethod, %=/l _doZombieMe; £ 10.6 #% M
WRHR R MissMethod.

TTH I resolvelnstanceMethod J7iEHRy selector WRANSZIMKIAS—4T ML T, T4 B Kb M 1% 4 it
17

//class addMethod([self class], name, (IMP)dynamicMethod
IMP, "v@:");

FHR G RIZAT, O

>> Bar () in Foo.

>> Instance resolving MissMethod

+[Foo resolvelnstanceMethod:MissMethod] returned YES, but no new implementation of —[Foo MissMethod] was found
>> Instance resolving doZombieMe

objc[1223]: +[Foo resolvelnstanceMethod:MissMethod] returned YES, but no new implementation of —[Foo MissMethod]

was found
~[Foo MissMethod]: unrecognized selector sent to instance 0x10010c880

sk Terminating app due to uncaught exception 'NSInvalidArgumentException’, reason: ' —[Foo MissMethod]:

unrecognized selector sent to instance 0x10010c880°

sk Call stack at first throw:

EIX B, resolvelnstanceMethod fEE T, EFEMAIIGRE YES ¥l T selector, {HA %A EIE
PO, B R L TS R AH LA RS B A0 e R BB B A ERTE, 76 E R4 IER
S, HHIRGET B RSB OUT, YES RR AT G S B K, 1kl NO WFRREFHT)E
B R

=, RIEHIMT

ERATRE B IBITH RGE A WHTHEAT A B R, NS R B3R E A TR
i objc-class.mm, AEHA RN T CiER%:

1, B RAMNRAREIATER RGN, SRR RS R, WHAT S 7 i GEs % (RA
i Cocoa 2K 55 ) .

/

* class resolveMethod
* Call +resolveClassMethod or +resolvelnstanceMethod and return
* the method added or NULL
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PRA ) (RN Cocoa #HE)

% Assumes the method doesn’t exist already.

_ private extern Method class resolveMethod(Class cls, SEL sel)

{

Method meth = NULL;

if (_class_isMetaClass(cls)) f{

meth = class resolveClassMethod(cls, sel);
}
if (Imeth) {

meth = class resolvelnstanceMethod(cls, sel);

if (PrintResolving && meth) {
_objc_inform("RESOLVE: method %c[%s %s] dynamically resolved to %p”,
class_isMetaClass(cls) 2 '+ : -,

class getName(cls), sel getName(sel),

method_getImplementation (meth)) ;

return meth;

2, KITPFEHRBE SEFT R RO AL, AEIZ Bt R B SBT3 1

* class resolvelnstanceMethod
* Call +resolvelnstanceMethod and return the method added or NULL.
* cls should be a non—meta class.

% Assumes the method doesn’t exist already.

static Method class resolvelnstanceMethod(Class cls, SEL sel)
{
BOOL resolved;

Method meth = NULL;

// "B T resolvelnstanceMethod, WM ¥EAIRE] NULL

if (!look up method(((id)cls)—>isa, SEL resolvelnstanceMethod,

I = (PHERE): http://blog.csdn.net/kesalin #IHAZIR: http://weibo.com/kesalin/
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YES /*cache*/, NO /*resolver%/))

return NULL;

// W resolvelnstanceMethod, FF3REUR [A{H

resolved = ((BOOL (%) (id, SEL, SEL))objc msgSend) ((id)cls, SEL resolvelnstanceMethod, sel);

if (resolved) {
// IR[EMEN YES, #FIR resolvelnstanceMethod FFRE CZRINZRIMTZIL, NIFIXAIK method list
// +resolveClassMethod adds to self

meth = look up method(cls, sel, YES/#cachex/, NO/*resolver%/);

if (Imeth) {

// resolvelnstanceMethod fVET, EAMRMINAIMIEI T, HELpREA, GHEEEE, JFRE NULL

// Method resolver didn’t add anything?

_objc_inform(”+[%s resolvelnstanceMethod:%s] returned YES, but ”
“no new implementation of %c[%s %s] was found”,
class_getName(cls),
sel getName (sel),
class_isMetaClass(cls) ? '+ : -,
class_getName(cls),

sel getName(sel)) ;

return NULL;

// HAbAEHU T IR E NULL

return meth;

X B AR 5 B it
1, BN BELIT resolvelnstanceMethod, WIsAASHl, R[E NULL, #ENF—H4b;

2, WESZH T, WA resolvelnstanceMethod, FHEUR [AI{H
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3, Rk EME N YES, #i~ resolvelnstanceMethod FEFR'E &2t T selector BISZHL, F K

%4 method list, QURMKRILBIXS R IMP, IR [ERZSEHL, 75 W$E7R

— P Aab

4, WARIREMES NO, R[E NULL, #EANN-—4bH,

I, WAHBEER

ik NULL, #EATF

rie (RN Cocoa ZWHED) —sor, iR 7T — NN B KRG, FEEIBshE ik

NG e S S (R E PSR & (Y 1P 2

// Proxy

@interface Proxy : NSObject

—(void)MissMethod;

@end

@implementation Proxy

~(void)MissMethod

{

NSLog (@” >> MissMethod() called in Proxy.”);

@end

// Foo

@interface Foo : NSObject

—(void)Bar;

@end

@implementation Foo

~ (void) forwardInvocation: (NSInvocation *)anInvocation

{

SEL name = [anInvocation selector];
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NSLog (@~ >> forwardInvocation for selector %@”, NSStringFromSelector (name)) ;

Proxy * proxy = [[[Proxy alloc] init] autorelease];
if ([proxy respondsToSelector:name]) {

[anInvocation invokeWithTarget:proxy];

}
else {

[super forwardInvocation:anInvocation];
}

— (NSMethodSignature *)methodSignatureForSelector: (SEL)aSelector {

return [Proxy instanceMethodSignatureForSelector:aSelector];

~(void)Bar
{

NSLog (@” >> Bar () in Foo.”);

@end

BATIACHS, S

>> Bar () in Foo
>> forwardInvocation for selector MissMethod

>> MissMethod() called in Proxy.

IR BAC S BT E R BB A I AR S HH OGRERER? FHEASIH T Foo MISEBLAU, HAAR

AAEZ .

@implementation Foo

+(BOOL) resolvelnstanceMethod: (SEL) name

{

NSLog (@ >> Instance resolving %@”, NSStringFromSelector (name)) ;
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if (name == @selector (MissMethod)) {
class_addMethod([self class], name, (IMP)dynamicMethodIMP, “v@:”);

return YES;

return [super resolvelnstanceMethod:name];

+(BOOL) resolveClassMethod: (SEL) name
{
NSLog (@” >> Class resolving %@”, NSStringFromSelector (name)) ;

return [super resolveClassMethod:name];

- (void) forwardInvocation: (NSInvocation *)anInvocation
{
SEL name = [anInvocation selector];

NSLog (@” >> forwardInvocation for selector %@”, NSStringFromSelector (name)) ;

Proxy * proxy = [[[Proxy alloc] init] autorelease];

if ([proxy respondsToSelector:name]) {
[anInvocation invokeWithTarget:proxy];

}

else {

[super forwardInvocation:anInvocation];

— (NSMethodSignature *)methodSignatureForSelector: (SEL)aSelector {

return [Proxy instanceMethodSignatureForSelector:aSelector];

—(void)Bar
{

NSLog (@ >> Bar() in Foo.”);

@end
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BRI,

>> Bar () in Foo.
>> Instance resolving MissMethod
>> dynamicMethodIMP called.

>> Instance resolving doZombieMe

VERCEIT W, MRS R T ERTSC B, R R F A AR G TC T A B BN A S, T
TEX RAEB A0 E N selector $ft T SCBl, fH/x onT AALEIZIN B, LAY B Ak K R 2 4k
T BT SO i

If you implement resolvelnstanceMethod: but want particular selectors to actually be

forwarded via the forwarding mechanism, you return NO for those selectors.

SCRY S S A MER, R resolvelnstanceMethod (IS Il ¥ A BELIE A selector H4LSEH,

JHiR[E NO BT R A S N B HE R, BN S 3 N T B R R, B B4 IERNEI AT
15, B crash. XA 5RTTAEIDA KR —F, BAEWLE L FIJELS 0 m E s, FHRERT
method list, WIRRAE T eI G B F1Z LI .

THFII resolvelnstanceMethod J7iEH Ry selector WRANSZHLIIR—4T FEfk 7, T4 B4 Kk M 1% 2 i
17

//class addMethod([self class], name, (IMP)dynamicMethod
IMP, "v@:");

YR VEIZAT , IR 4y S 15 2 T PTHE BT RO R A -

"

i

>> Bar () in Foo.
>> Instance resolving MissMethod

objc[1618]: +[Foo resolvelnstanceMethod:MissMethod] returned YES, but no new implementation of —[Foo MissMethod]

was found
>> forwardInvocation for selector MissMethod
>> MissMethod() called in Proxy.

>> Instance resolving doZombieMe

BEAT TV R T HLg R S B R AT TIJRAS EIAT ) - WO, URASRERK G TR, VR UCHS N 1 S8
Bl GRIEIYES) , HSUEREAY! REmixsm st EERAREERK T . JRINFHEIR E XK
N NO BiASAZES MBL, HAm AL,
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PRA ) (RN Cocoa #HE)

T, B%

M LT R B T AT SSRGS T B A

W mE—/ Objective C X% % KiE T TiEAFERIHE (selector) , A AZRPFRS SR U it
ATAbHE:

1, HRERTNZ selector $24t 7T ik ilUs], A FEOt 7 INER] 2, WIRBARMEE] 3;

2, WRENETNERBOIENZ selector 4t 7 SEHL, IBABEAIZIIL, FEMol BAE TR, HRFEK
AT T WRRA TR, MR 3;

3, HIRERENZ selector Fft TIHRFAMS], WERFLHE TIHE 7 INTIH B A, thi, EiRiER
R BRI, FEFEIAS crash.  (RD9TE B PRI RS 258 40 TE BRI AL AL 2, ROV B
FRIFEA AR EN, BITRASERR, SIFSEASARRITR. ) WERESRHH B HE RIS,
%2 4;

4, BT BERIRAP selector, FEFF crash;

7N, 3lH

B BT .
http://www.opensource.apple.com/source/objc4/objc4-532/runtime

A

Objective-C Runtime Programming Guide
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TIE =0 (RN Cocoa HFE)

RN H Cocoal FEAREME ML (KVO) KHE
SEPRHLEE

wug (http://blog.csdn.net/kesalin/)
AICUAE F - JE R M H & - PR — B E A Y

_’B‘-ﬁ‘

Objective-C Hiffyi(key)-1i (value) MEE(KVO) A R A 4 gt didy, & ki T a0 85 55
P, Ak A

il

— N EFXRE A KB T ERRNEEXN R, I EE B SRS SR EaEMWHREE X R . XD
3 R 368 o SO e R P A LS T R PITHR B HE CUTVROR SR . WL I U e S s H b B 5 M 5e
R G AER o

f£ Objective-C AT PIAMEMBE M7 FaIslAs), HWANESHRHEMMKEIE (R — MR T
FoAt s, HAnSERRMBSENRZE) o Tk ——JHAXLE, JF2E A Objective-C Wl— B
WL AT S

AU e m N

=, SHBENE

1, EMEHERREMN

MRARNIEEH TEE AN BIERZE, WA DUEEEZRIN R (N5 EREA
-4 NSKeyValueObserverRegistration [¥] category 77204 W88 5t R 54 84 6 G it 5 i ke
VEM
- (void)addObserver: (NSObject *)observer forKeyPath: (NSString *)keyPath opt
ions: (NSKeyValueObservingOptions)options context: (void *)context;

- (void) removeObserver: (NSObject *)observer forKeyPath: (NSString *) keyPath;

XA TTIE X AE Foundation/NSKeyValueObserving.h 1, NSObject, NSArray, NSSet sz
T VAL, FIRATAT R S5 @R %, ] DORSEH B &R0 G . TRk, &l
A LAEF] NSObject i£5:8l T NSKeyValueObserverNotification 1) category 77 (L3507
%, IHERIZL)

- (void)willChangeValueForKey: (NSString *)key;

- (void)didChangeValueForKey: (NSString *) key;

RWATTEAET B L EME R 2 HF], B HAE.
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EFARERNZ: ANESICMEREN, 50 3Bt %

2, RERE

K8 SN ETENF 5, HAT ARG 0 R SRR AT A, X 2048 T R AR it S i S 2 WL 4%
EXNR R, WA KVO Uk E R, WEE X GA 2R BUE A, 12 A6 8 s v
setter Jivk, Bl key-path Ri%E:

[target setAge:30];

[target setValue: [NSNumber numberWithInt:30] forKey:@"age"];

3, WEARE@EM

Mg FHESLH 4 N NSKeyValueObserving [¥) category J733: R Ab FH S F1 ) 2% 5 38 %0

- (void)observeValueForKeyPath: (NSString *)keyPath ofObject: (id) object chan

ge: (NSDictionary *)change context: (void *)context;

fEXH, change X/MFHLORAE 7RSS, HARZMLEAE BRI TVE M
1 NSKeyValueObservingOptions.

4, THEHREE A ZERERRE:

WEEE K

// Observer.h
@interface Observer : NSObject

@end

// Observer.m
#import "Observer.h"
#import <objc/runtime.h>

#import "Target.h"

@implementation Observer

- (void) observeValueForKeyPath: (NSString *) keyPath
ofObject: (id)object
change: (NSDictionary *)change

context: (void *)context

if ([keyPath isEqualToString:@"age"])
{
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Class classInfo = (Class)context;

NSString * className = [NSString stringWithCString:object getClassNam

e (classInfo)

encoding:NSUTF8StringEncoding] ;

NSLog (@" >> class: %@, Age changed", className) ;

NSLog (@" old age is %@", [change objectForKey:@"old"]);

NSLog (@" new age is %@", [change objectForKey:@"new"]) ;

else

[super observeValueForKeyPath:keyPath
ofObject:object
change:change

context:context];

@end

VER . ESEIUALFEAS HE S0 777 observeValueForKeyPath i, ZDGAREALBEN] key K% super
¥ observeValueForKeyPath RAbFE.

{5 F 7~ 4«
Observer * observer = [[[Observer alloc] init] autorelease];
Target * target = [[[Target alloc] init] autorelease];

[target addObserver:observer
forKeyPath:@"age"

options:NSKeyValueObservingOptionNew | NSKeyValueObservingOptionO
1d

context: [Target class]];

[target setAge:30];

// [target setValue: [NSNumber numberWithInt:30] forKey:Q"age"];

[target removeObserver:observer forKeyPath:@"age"];

X B observer M%Z target ) age ML, BITERINTF:
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>> class: Target, Age changed
old age is 10

new age is 30

=, FIHLIREUR

LT Target NiZ/EASLIE? BEREFHTI.

@interface Target : NSObject

{

int age;

// for manual KVO - age
- (int) age;

- (void) setAge: (int) theAge;
@end
@implementation Target

- (id) init

{
self = [super init];
if (nil != self)
{

age = 10;

return self;

// for manual KVO - age
- (int) age
{

return age;
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- (void) setAge: (int) theAge

[self willChangeValueForKey:(@"age"];
age = theAge;

[self didChangeValueForKey:(@"age"];

+ (BOOL) automaticallyNotifiesObserversForKey: (NSString *)key {
if ([key isEqualToString:@"age"]) {

return NO;
return [super automaticallyNotifiesObserversForKey:key];

@end

Yo, TEFILOEMEN setter ik, FFERBEEIENRIE 251
A willChangeValueForKey: fi didChangeValueForKey J757%, XM 51 Tl R 4%
key MEMEIBAMCETHET;

Hik, BszP2J7%: automaticallyNotifiesObserversForKey, 7% Ex % key A HF)
RiEEE GRIEI NO BIRD) o X BEER, WILEAEFILINN key, LT super RALEL,

M, EzhsEHmEns

H LB EM S AR R R 1, HEEH T AR AT

@interface Target : NSObject
// for automatic KVO - age
@property (nonatomic, readwrite) int age;

@end

@implementation Target

@synthesize age; // for automatic KVO - age
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- (id) init

{

self = [super init];
if (nil != self)
{

age = 10;

return self;

@end

., REMRKBIE

AR AR YERE BT 5 — X R PR — A s A R, R Em P R E AR AR, K
) SR PR RN 2 Oy AR AT AR id . PRI, object SIN T K -

1, MEMRE

WA 7 NS AT IA K —FE, TJefE Observer
i) observeValueForKeyPath:ofObject:change:context: i kb 45 58 38 40 ARG -

#import "TargetWrapper.h"

- (void) observeValueForKeyPath: (NSString *) keyPath
ofObject: (id)object
change: (NSDictionary *)change

context: (void *)context

if ([keyPath isEqualToString:@"age"])
{
Class classInfo = (Class)context;

NSString * className = [NSString stringWithCString:object getClassNam

e (classInfo)

encoding:NSUTF8StringEncoding];

NSLog (@" >> class: %@, Age changed", className) ;
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NSLog (Q@" old age is %@", [change objectForKey:@"old"]);
NSLog (@" new age is %$@", [change objectForKey:@"new"]) ;
}
else if ([keyPath isEqualToString:@"information"])
{
Class classInfo = (Class)context;

NSString * className = [NSString stringWithCString:object getClassNam

e (classInfo)
encoding:NSUTF8StringEncoding] ;
NSLog (@" >> class: %@, Information changed", className) ;
NSLog (@" old information is %@", [change objectForKey:@"old"]):;

NSLog (@" new information is %@", [change objectForKey:@"new"]);

else
{
[super observeValueForKeyPath:keyPath
ofObject:object
change:change
context:context];
}
}
2, SLHKRGE

X, WMEMZ TargetWrapper 2 information JEi, ZEM KM T Target 25 age
grade Bt. Mk, |IE Target HhifinT grade JBik:

@interface Target : NSObject

@property (nonatomic, readwrite) int grade;

@property (nonatomic, readwrite) int age;

@end

@implementation Target
@synthesize age; // for automatic KVO - age
@synthesize grade;

@end
NREH TragetWrapper FHRs R & 1 /& Q] SEEL i .
@class Target;
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@interface TargetWrapper : NSObject
{
@private

Target * target;

@property (nonatomic, assign) NSString * information;

@property (nonatomic, retain) Target * target;

- (id) init: (Target *)aTarget;

@end

#import "TargetWrapper.h"

#import "Target.h"

@implementation TargetWrapper

@synthesize target = target;

- (i1d) init: (Target *)aTarget
{

self = [super init];

if (nil != self) {

_target = [aTarget retain];

return self;

- (void) dealloc
{
self.target = nil;

[super dealloc];

M= (PHEI#E): http://blog.csdn.net/kesalin THIE A7 -

http://weibo.com/kesalin/
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- (NSString *)information

return [[[NSString alloc] initWithFormat:Q@"%d#%d", [ target grade], [ ta

rget age]] autorelease];

}

- (void)setInformation: (NSString *)theInformation

NSArray * array = [theInformation componentsSeparatedByString:@"#"];
[ target setGrade:[[array objectAtIndex:0] intValue]];

[ target setAge:[[array objectAtIndex:1] intValue]];

+ (NSSet *)keyPathsForValuesAffectingInformation

{

NSSet * keyPaths = [NSSet setWithObjects:@"target.age", @"target.grade",
nill;

return keyPaths;

//+ (NSSet *)keyPathsForValuesAffectingValueForKey: (NSString *)key

/71

// NSSet * keyPaths = [super keyPathsForValuesAffectingValueForKey:key];
// NSArray * moreKeyPaths = nil;

//

// if ([key isEqualToString:@"information"])

// {

// moreKeyPaths = [NSArray arrayWithObjects:@"target.age", @"target.gr

ade", nil];
// }
//

// if (moreKeyPaths)

// {

// keyPaths = [keyPaths setByAddingObjectsFromArray:moreKeyPaths];
// }

//

// return keyPaths;

//}
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@end

B, BETHEHEN information ) setter/getter J7i%, fEHT M Target )Mk
setter 1 getter.

HR, HEsk

7 keyPathsForValuesAffectingInformation & keyPathsForValuesAffectingValueF
orKey: 7R &EIRRS information J& MR FRLL AL B, XPAT7IE#R [l — 4> key-path )
4. EXHEELZP)LA, WEEFSI keyPathsForValuesAffectingValueForKey, #2:3HL
super REIFILER set, R/FHW key BAZHE key, W IKEBEMN key-path Z5&EN
F| super RFEIMLER set H, BN EEIRF super 4R,

X B, information EMEK#IT target §) age A1 grade )@, target f) age/grade &Eit{F—
KEAML, information FIMEEEERSSRE .

3’ ﬁfﬁﬁ"\"ﬂ:

Observer * observer = [[[Observer alloc] init] autorelease];

Target * target = [[[Target alloc] init] autorelease];

TargetWrapper * wrapper = [[[TargetWrapper alloc] init:target] autorelease];
[wrapper addObserver:observer
forKeyPath:@"information"

options:NSKeyValueObservingOptionNew | NSKeyValueObservingOption
0ld

context: [TargetWrapper class]];

[target setAge:30];
[target setGrade:1];

[wrapper removeObserver:observer forKeyPath:@"information"];
LR

>> class: TargetWrapper, Information changed

old information is 0#10

new information is 0#30

>> class: TargetWrapper, Information changed

old information is 0#30

new information is 1#30
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7N, EEWER R I SEILH)

1, SSHHLE

LML Z, Core Binding /5 HISCI A E R 5, MBESE G f LB e ? 48—
£ LI A s se BT o, BADEAT ZAEPUSN G Target sHEINESMOAR, wAERAREU S
Dheg, XARGFRERKR, XREAMBIMIE? FRIZL Objective C 52 KK runtime #h&6E), Filidk
TSR BTHR T He A LB 7R

YRR RE —IKENER, RSB ITsSHAIEZEM— MRS, EXNMRERTES
FERFUL A JE M setter J7ik

IRAERAWE TN setter JiESKBUIERGERBUR], wlunfi £ 2h SCO R E SR . K a2t T
BEtEx A setter 5%, i EEHRA T KVO HEGEMLE] . LRETI R EEITE KVO
(K Jm bk v BT AR R B, WSRO BB R M L R A AR, RTSIESRIL KVO 1,

FIRURAEREES T class J7ik LA Wi SN & & g2 AN K. F R IX D XTRE isa
BEHE FIXASEEAE IR, BRSO BONIZIRAE R R T, BITAEIZA S LX) setter iR
Mt E SR setter, MIMBIHEEEALS . AN, IRAEREEST T dealloc TIikRBEHMH .

HIRARIT AT R R RZAKII A, W (AL Cocoa 2 K 5% 4) 5 WHIRARIHNM SIS BB IR K
Wi, 50 (RN Cocoa Zalidstilgdk) .

WRE I SR UAFAR v -
Key-Value Observing Implementation Details
Automatic key-value observing is implemented using a technique called isa-swizzling.

The isa pointer, as the name suggests, points to the object's class which maintains a
dispatch table. This dispatch table essentially contains pointers to the methods the class
implements, among other data.

When an observer is registered for an attribute of an object the isa pointer of the observed
object is modified, pointing to an intermediate class rather than at the true class. As a result

the value of the isa pointer does not necessarily reflect the actual class of the instance.

You should never rely on the isa pointer to determine class membership. Instead, you
should use the class method to determine the class of an object instance.

2, R

T IRAER P ESR class XA CEWERSEMREZL , BOTGETHA runtime %
FRRIFRAERMETRH. Fhiks Mike Ash .

BTN A X, Y, z =NMEMKNE RS Foo:

@interface Foo : NSObject

{
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int x;
int y;

int z;

@property int x;

@property int y;

@property int z;

@end

@implementation Foo

@synthesize x, y, z;

@end

R AR AR :

#import <objc/runtime.h>

static NSArray * ClassMethodNames (Class c)

{

NSMutableArray * array = [NSMutableArray array];

unsigned int methodCount = 0;

Method * methodList = class copyMethodList (c, &methodCount) ;
unsigned int i;

for(i = 0; 1 < methodCount; i++) {

[array addObject: NSStringFromSelector (method getName (methodList

[i1))1;

}

free (methodList) ;

return array;

static void PrintDescription (NSString * name, id obj)

{

NSString * str = [NSString stringWithFormat:
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@"\n\t%@: $Q@\n\tNSObject class %s\n\tlibobjc class %$s\n\t

implements methods <%@>",

name,

obj,

class_getName ([ob]j class]),

class_getName (obj->isa),

[ClassMethodNames (obj->isa) componentsJoinedByString:@",
"11;

NSLog (@"%@", str);

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

// Deep into KVO: kesalin@gmail.com

//

Foo * anything = [[Foo alloc] init];
Foo * x = [[Foo alloc] init];

Foo * y = [[Foo alloc] init];

Foo * xy = [[Foo alloc] init];

Foo * control = [[Foo alloc] init];

[x addObserver:anything forKeyPath:@"x" options:0 context:NULL];

[y addObserver:anything forKeyPath:@"y" options:0 context:NULL];

[xy addObserver:anything forKeyPath:@"x" options:0 context:NULL];

[xy addObserver:anything forKeyPath:@"y" options:0 context:NULL];

PrintDescription (@"control", control) ;
PrintDescription (@"x", x);
PrintDescription (@"y", vy);

PrintDescription (@"xy", xy):;

NSLog (@"\n\tUsing NSObject methods, normal setX: is %p, overridden se
tX: is %$p\n",
[control methodForSelector:@selector (setX:) ],

[x methodForSelector:@selector(setX:)]);
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NSLog (@"\n\tUsing libobjc functions, normal setX: is %p, overridden s
etX: is %p\n",
method getImplementation(class getInstanceMethod (object getCla

ss (control),
@selector (setX:))),

method getImplementation(class_getInstanceMethod (object_getCla
ss (x),

@selector(setX:))));

return 0;

}

7 B A, B % ClassMethodNames i runtime BECRIRECEK) J7ik51%,
PrintDescription fTEIXf {58, BIEET -class KEUI2E4, isa $84EHEINZEMI4 5L Hrh
TiEHF

FEXH, LA THAANR, x XRE x JBERNE, vy WRE y BEENE, xy XRE x My &
MEIEE, SIS control %A B MWL, ERIIREEESY, 40P FiF T 28 759
runtime J7VE)4TENHESEG R control FIBEMEEN G x X R setX Jrmifseiidl, Skt R ik
WO T setter SLMLLAIRAERPELS N setter L.

MBEIBAT, WA

control: <Foo: 0x10010c980>
NSObject class Foo

libobjc class Foo

implements methods <x, setX:, vy, setY:, z, setZ:>

X: <Foo: 0x10010c920>

NSObject class Foo

libobjc class NSKVONotifying_Foo

implements methods <setY:, setX:, class, dealloc, isKVOA>

y: <Foo: 0x10010c940>
NSObject class Foo
libobjc class NSKVONotifying_Foo

implements methods <setY:, setX:, class, dealloc, isKVOA>

xy: <Foo: 0x10010c960>
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NSObject class Foo
libobjc class NSKVONotifying_Foo

implements methods <setY:, setX:, class, dealloc, isKVOA>

Using NSObject methods, normal setX: is 0x100001df0, overridden setX: is 0x100001df0

Using libobjc functions, normal setX: is 0x100001df0, overridden setX: is 0x7fff8458e025

M EHERHH AT AER], QR RE -class JrHfli 4104 ). Foo, XREB HHEANIRES
HET -class FEFMEHREVNEY, RAMMA runtime %% object_getClass 74 RE—Hi 75 %
NSKVONotifying_Foo. i¥&EE: X, y A& xy = MHMEN R IIERZIHZE NSKVONotifying_Foo,
M HiZBSEW T setY:, setX:, class, dealloc, _isKVOA X7k, He setX:, setY:, class
dealloc AIHIC&PRL, FAH T _isKVOA ittt 2 HRIFRZEZ A KVO HURIFEFRIZE. FiXE
Objective C T —2eflifh, TXFIAHMEX SR LR —MIRES, ZIRAFLIHTE BEEN R
setter Jivk, XFEEUE/D TIRAERMEE, AL TR, FrF NSKVONotifying_Foo X/ MRAERES
T setX, setY Hik (MR AVWERE setZ K5

BEREREMATHY, Hihk 0x100001df0 & Foo ZEHfiseil, miHshlZ Ox7fff8458e025 kA
2% NSKVONotifying_Foo 25 sz8L. e m AR ek B R 24 We? mTLLi@id GDB [ info 4N
symbol S REF ZHILKIE L.

(gdb) info symbol 0x7fff8458e025
_NSSetIntValueAndNotify in section LC_SEGMENT.__TEXT.__ text of
/System/Library/Frameworks/Foundation.framework/Versions/C/Foundation

Ei#iK'E & Foundation HEZEIRALIFAA K%: _NSSetIntValueAndNotify. Hit—, RAITKESE
Foundation K24t TR F KVO WiifBhg%. $7F terminal, M nm -a M4 &EFE
Foundation F1f{z &

nm -a /System/Library/Frameworks/Foundation.framework/Versions/C/Foundation
H &R B RATGE R R 2L

00000000000233e7 __NSSetDoubleValueAndNotify

00000000000£f32ba t  NSSetFloatValueAndNotify

0000000000025025 __NSSetIntValueAndNotify

000000000007 £fbb5 __NSSetLongLongValueAndNotify

00000000000£33e8 __NSSetLongValueAndNotify

0000000000024dc5 __NSSetPointValueAndNotify

00000000000£39%pa t  NSSetRangeValueAndNotify

00000000000£f3aeb t  NSSetRectValueAndNotify

00000000000£3512

t
t
t
i€
i€
000000000002d36c t  NSSetObjectValueAndNotify
€
t
t
t  NSSetShortValueAndNotify
t

00000000000£3c2f ___NSSetSizeValueAndNotify
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00000000000£363b t NSSetUnsignedCharValueAndNotify

000000000006e91f £t NSSetUnsignedIntValueAndNotify

0000000000034b5b t NSSetUnsignedLongLongValueAndNotify

00000000000£3890 t  NSSetUnsignedShortValueAndNotify

00000000000£3060

t
t
t

00000000000£3766 t  NSSetUnsignedLongValueAndNotify
t
t  NSSetValueAndNotifyForKeyInIvar
t

00000000000£30d7 ___NSSetValueAndNotifyForUndefinedKey

Foundation #2477 K #B/ FERIEIE 2R 1 48 1 5 8 (Objective C F11) Boolean H#& unsigned char
) typedef, FrLlE#ET, {HEE C++91 bool) , HAMNEAIE—LLH LK Cocoa Zikg{Aln Point,
Range, Rect, Size, XKARIXELE ) PRt n] DUH T H AN EENEE , {H BT R R Ut 22 A1 1) 245 1) A 2 A
TEBEMNLE T . MTHH Objective C X %X AZE _ NSSetObjectValueAndNotify 7772,

’t’ lé‘%

KVO FHARMH4HEY, Hin Ay, B REWRER N/ Objective C F—FizH, X2 KVO 1
TS BAEAE . HABE S S2BP A Y KVO”, i WPF 1) binding. iMi7f Objective C 1 3 &i@id i%
K runtime RS2 ESNEEEMEER . Bk, X KVO FMEHALLEVEERIT, WEfseml#lNBete, Xt
KVO [{FLR AN —E T . Objective Hifti KVO BARFTLAM, (HEIAE5E2, A YL T MASEE
(KVO K18k worsmsisn MAKVONotificationCenter .

J\, 5lIH

Kev-value observing: &7k

Kev-Value Observing Done Right : &7 KVO szHLIG

MAKVONotificationCenter : —/~k ke Notification 28, FL& 7 GitHub I
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AN Cocoa] Z Method Swizzling

% ##% (http://blog.csdn.net/kesalin)

CC VFHl, Fediid vl ikt

FERT SRRt Cocoa Z B, IFEA T ObjC il BIFEANESL, B4 SEL A3k, AU B RS . a4,
FENA—MEEEEEAR, Method swizzling, HBILXANTF%, FATA LI BEOVESLIL,  EBMESEAT NI H .
28R, A HAIME (W ClassPosing, Category) Al LUXEIXANH ). ClassPosing &4 A1, & ERENFIL,
Category HZA%, WEKEEL, W4 Category IETCVEREG FIHIMIELIAFEMEEN CanRARMARED B IL T a0 R B8 17 A,
RLZEE— TR, AR EAEX BA1 Method Swizzling Fi%, : ) ) .

// Bar
//

@implementation Bar

- (void) testMethod

{

NSLog (@" >> Bar testMethod") ;
}
@end

// Bar (BarCategory)
//

@implementation Bar (BarCategory)

- (void) altRecursionMethod
{
NSLog (@" >> Bar (BarCategory) recursionMethod");

[self altRecursionMethod];

@end

TERT SN R Cocoa 2 iH B H#2E], ObjC w2 (class)MsLfil(instance) #i &% %, X RH H ORI AEIIR, SLHIXTS%
HH CHISEBITEFIE, XETEESI% (struct objc_method_list) Z1EfE#E struct objc_class H1H. N7 5 R AE MG
SEL:Method 1%}, Method f2—/MAT R, GE AN BT imple AT, AT FEBL SEL XN Method [ impl
BRI LLEFUE O BAT NI H . N IHRE A
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void PerformSwizzle (Class aClass, SEL orig sel, SEL alt sel, BOOL forInstance)
{

// First, make sure the class isn't nil

if (aClass != nil) {

Method orig method = nil, alt method = nil;

// Next, look for the methods

if (forInstance) {
orig_method = class_getlInstanceMethod(aClass, orig_sel);
alt method = class getInstanceMethod(aClass, alt sel);

} else {
orig_method = class_getClassMethod(aClass, orig_sel);

alt method = class getClassMethod(aClass, alt sel);

// If both are found, swizzle them
if ((orig method != nil) && (alt method != nil)) {

IMP temp;

temp = orig method->method imp;
orig method->method imp = alt method->method imp;
alt method->method imp = temp;
} else {
#if DEBUG

NSLog (@"PerformSwizzle Error: Original %@, Alternate %@", (orig method

== nil)?@" not found":Q@" found", (alt method == nil)?@" not found":@" found");
#endif
}
} else {
#if DEBUG
NSLog (@"PerformSwizzle Error: Class not found");
#endif

}

void MethodSwizzle (Class aClass, SEL orig sel, SEL alt sel)

{

PerformSwizzle (aClass, orig sel, alt sel, YES);
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void ClassMethodSwizzle (Class aClass, SEL orig sel, SEL alt sel)

{

PerformSwizzle (aClass, orig sel, alt sel, NO);

LEFRATR I _E I A

1, B, XPEIERMSEBTE;

2, I3 SEL X Riff Method:;

3, &% Method ff7 impl, 7EiX LR AE B SEHLT .

AR T L TAE R, (HIEAE5EE . Apple 10.5 #4725 #: Method SZILK)

API: method_exchangeImplementations . R FAIEEAHXNHT AP, H:LL NSObject category [% 045 thfi i S 7 2
#if TARGET OS IPHONE

#import <objc/runtime.h>

#import <objc/message.h>

#else

#import <objc/objc-class.h>

fendif

// NSObject (MethodSwizzlingCategory)
//

@interface NSObject (MethodSwizzlingCategory)

+ (BOOL) swizzleMethod: (SEL)origSel withMethod: (SEL)altSel;

+ (BOOL) swizzleClassMethod: (SEL)origSel withClassMethod: (SEL)altSel;

@end

@implementation NSObject (MethodSwizzlingCategory)

+ (BOOL) swizzleMethod: (SEL)origSel withMethod: (SEL)altSel

{
Method origMethod = class getInstanceMethod(self, origSel);
if (lorigSel) {

NSLog (@"original method %@ not found for class %Q",

NSStringFromSelector (origSel), [self class]);

return NO;
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Method altMethod = class getInstanceMethod(self, altSel);
if (!'altMethod) {

NSLog (@"original method %@ not found for class %@",

NSStringFromSelector (altSel), [self class]);

return NO;

class addMethod(self, origSel, class getMethodImplementation(self, origSel),
method getTypeEncoding (origMethod)) ;

class addMethod(self, altSel, class getMethodImplementation(self, altSel),

method_getTypeEncoding(altMethod));

method exchangeImplementations (class getInstanceMethod(self, origSel),

class getInstanceMethod(self, altSel));

return YES;

+ (BOOL)swizzleClassMethod: (SEL)origSel withClassMethod: (SEL)altSel

Class c = object getClass((id)self);

return [c swizzleMethod:origSel withMethod:altSel];

@end

R Z R T, FHRIRE WM. 5eF/HI2E Foo:

Foo.h

//

// Foo.h

// MethodSwizzling

//

// Created by LuoZhaohui on 1/5/12.

// Copyright (c) 2012 http://blog.csdn.net/kesalin/. All rights reserved.

//
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#import <Foundation/Foundation.h>

// Foo
//

@interface Foo : NSObject

- (void) testMethod;
- (void) baseMethod;

- (void) recursionMethod;

@end

// Bar
//

@interface Bar : Foo

- (void) testMethod;

@end

// Bar (BarCategory)
//

@interface Bar (BarCategory)

- (void) altTestMethod;
- (void) altBaseMethod;

- (void) altRecursionMethod;

@end

Foo.m

//

// Foo.m

// MethodSwizzling

//

// Created by LuoZhaohui on 1/5/12.

// Copyright (c) 2012 http://blog.csdn.net/kesalin/. All rights reserved.

//
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#import "Foo.h"

// Foo

//

@implementation Foo

- (void) testMethod

NSLog (@" >> Foo testMethod");

- (void) baseMethod

NSLog (@" >> Foo baseMethod") ;

- (void) recursionMethod

NSLog (@" >> Foo recursionMethod") ;

@end

// Bar

//

@implementation Bar

- (void) testMethod

NSLog (@" >> Bar testMethod");

@end

// Bar (BarCategory)
//

@implementation Bar (BarCategory)

M= (PHEI#E): http://blog.csdn.net/kesalin THIE A7 -

http://weibo.com/kesalin/
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- (void) altTestMethod

NSLog (@" >> Bar (BarCategory) altTestMethod");

- (void) altBaseMethod

NSLog (@" >> Bar (BarCategory) altBaseMethod");

- (void) altRecursionMethod

NSLog (@" >> Bar (BarCategory) recursionMethod");

[self altRecursionMethod];

@end

TR A BAR R AE R A5«
int main (int argc, const char * argvl])

{

@autoreleasepool
{
Foo * foo = [[[Foo alloc] init] autorelease];
Bar * bar = [[[Bar alloc] init] autorelease];
NSLog (@"========= Method Swizzling test 1 =========");

NSLog (@" Step 1");
[foo testMethod];
[bar testMethod];

[bar altTestMethod];

NSLog (@" Step 2");

[Bar swizzleMethod:@selector (testMethod)
withMethod:@selector (altTestMethod) ];

[foo testMethod];

[bar testMethod];
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[bar altTestMethod];

NSLog (@"========= Method Swizzling test 2 =========");
NSLog (@" Step 1");
[foo baseMethod];
[bar baseMethod];

[bar altBaseMethod];

NSLog (@" Step 2");

[Bar swizzleMethod:@selector (baseMethod)
withMethod:@selector (altBaseMethod) ];

[foo baseMethod];
[bar baseMethod];

[bar altBaseMethod];

NSLog (@"========= Method Swizzling test 3 =========");

[Bar swizzleMethod:@selector (recursionMethod)

withMethod:@selector (altRecursionMethod) ];

[bar recursionMethod];

return 0;

Mg, R, test 3 tPEA TR E CURNE, IRBEELE N AW BSR4 2

Step 1

>> Foo testMethod

>> Bar testMethod

>> Bar(BarCategory) altTestMethod
Step 2

>> Foo testMethod

>> Bar(BarCategory) altTestMethod
>> Bar testMethod

========= Method Swizzling test 2 =========
Step 1

>> Foo baseMethod

>> Foo baseMethod

>> Bar(BarCategory) altBaseMethod

Step 2
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>> Foo baseMethod
>> Bar(BarCategory) altBaseMethod

>> Foo baseMethod

>> Bar(BarCategory) recursionMethod

>> Foo recursionMethod

test3 AR FERREUA § ZAIFE A2 EIER IMP, MIEX 2 B2 SEL.JEF N T, SEL &5 IMP UL, f27E swizzling
Z g, TEREART . TR AR .

Y

recurs

onMethod aliRecursionMethod

e bl el S S

[
|
|

recursionMethod I I altRecursionMethod

rentzsch 5 7 —AN5E 1R [rswizzle SKALFE Method Swizzling, W1 ARTE TRE A F £ Method Swizzling T3, A%
8 FHIXAN AP,

Refference:

MethodSwizzling: http://www.cocoadev.com/index.pl?ExtendingClasses

jrswizzle: https://github.com/rentzsch/jrswizzle
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[IRABERH Cocoal 2% ZkFE NSThread

% ##% (http://blog.csdn.net/kesalin)
CC ¥, Hiasikmtist

i0S ZHRZAZFRMZ LR, 2RISR SR, (R, R EREHERE AR L. MRS
AR MBI R IR S 10S FT S RF1 2 A2 gm AR 2l

1, Thread;

2, Cocoa operations;

3, Grand Central Dispatch (GCD) (i0S4 74 F 437 FF)

THAEREFX=MARER:

Thread J2iX =i sU R HARK S U, (B MR R B S 5110, IR 2 B OB thread ML fr I, SRR ZIMIKFD.
LRRRILTLIE] — R AT 103 4 ARSI, AT TR S A (R0 () U7 USLRR o ARAFHII A 22 Rt IRl — Bl I v i), — iy
FEVF R Z RN, X4 S8 —E M. 7€ 10S HIRATAT LMEH Z MR thread:

Cocoa threads: {# NSThread Z{E M NSObject 125777 performSelectorinBackground:withObject: kAl — 422 .
WRREPE thread KL LH, B4 NSThread & H 7 HEFEN Jei H 0 5

POSIX threads: 3T C & M— AL L&~RE,

Cocoa operations Z#:T Obective-C SZHLIK, 25 NSOperation DA x4 (77 st 26 7 F P T BT 108AE, BRATR BRAE
TRATHEMFN, ALK ORISR, FP%EHEN, Ky NSOperation T4y #Ai13%e Tix tets. NSOperation
Re—MFIES, BATBIUEAERFI. i0S #A4ET FHFERASLIL: NSInvocationOperation FiI NSBlockOperation.

Grand Central Dispatch (GCD): i0S4 A UG HE, Bt T —BgiifRetE, LURIBAIT IR R Z R IHAT MR, B iR aE
B WAIEEAS cpu RIETRECR.

AT LIS AHESE, FATHLRERE R B A FT7 ST AR Z O UK R RERIRCR, (EAMEZ 5 . FIIEAT15EkEHE NSThread
R, QA a3, FP, @ESMHRMA. X85 wind2/Java T thread {3 AEHARLL

LEUWREEI
NSThread )65 T 24 PIAh E 477
[NSThread detachNewThreadSelector:@selector(myThreadMainMethod:) toTarget:self withObject:nil];
ol
NSThread* myThread = [[NSThread alloc] initWithTarget:self
selector:@selector(myThreadMainMethod:)
object:nil];

[myThread start];

RPIATT AR B —Fh— iR st SZ R B AR S TG — AP ERKR alloc T init 1, HEZEBIHRAT
A start AN A S HIELE QIR LR . XFEIR LI BARAEIR 2 SR BEEAL R I H 7 8GR 5 —FhJ7 KIRATE T LA
TER SRR AT, WARRHATICE, Wk E stack Kb, ZELEH.

WA AR T, N, BATREATEREAHE NSThread AL . HHZFIM NSObject K377k
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performSelectorinBackground:withObject: H 1z —ANZFE
[myObj performSelectorinBackground: @selector(myThreadMainMethod) withObject:nil];
HIEE NSThread K detachNewThreadSelector:toTarget:withObject: J&—F£ ).

KRS

LRFRIRRD B IR R T L, BATAT AR TH4E, WA mutex, lock %5,

i0S METFHAEREUZLL OSAtomic 3k, Hhln: OSAtomicAdd32, OSAtomicOr32 455 . XUep¥n IEEAL M, FAE
TR Tk

i0S #F /I mutex XFRAIZ NSLock, BiEAE NSLooking Hrisl, FATAT LA lock, tryLock, lockBeforeData: K ini, A unLock
KRB AR

BOOL moreToDo = YES;

NSLock *theLock = [[NSLock alloc] init];

while (moreToDo) {
/* Do another increment of calculation */
/* until there’s no more to do. */
if ([theLock tryLock]) {
/* Update display used by all threads. */

[theLock unlock];

AT LMEFE4 @synchronized SKfijfb NSLock FIfEH], XA RATHA L Borgi S 81 NSLock, IR KA o
- (void)myMethod:(id)anObj
{

@synchronized(anObj)

{

/I Everything between the braces is protected by the @synchronized directive.

A HAb R — it %, . 934 NSRecursiveLock, 444t NSConditionLock, 43#iz\#i NSDistributedLock 254, 7
KEBA——NET, KEEEEH L.

J NSCodition FIBHAT IR
NSCodition &Rk RB B, BATH LU B RFSBAEPATIIT . ©5 mutex (X BITEF B IRSHE, SArHEA
NSCondtion ZF2—E# lock, HEIIABLFELAIEA condition K% TIE5. NHEIFRAIKE M HRBG:

REANLLREEAE PG R A SR S U L fE ke .
[cocoaCondition lock];
while (timeToDoWork <= 0)

[cocoaCondition wait];

57 /163
I = (PHERE): http://blog.csdn.net/kesalin #IHAZIR: http://weibo.com/kesalin/




TIE =0 (RN Cocoa HFE)

timeToDoWork--;
/I Do real work here.

[cocoaCondition unlock];

oA 2 PR RO A5 5l A0 LT 2R m ARG T
[cocoaCondition lock];

timeToDoWork++;

[cocoaCondition signall;

[cocoaCondition unlock];

L@

REfEIE T, AR E S e LRI TEE . ATTLLEN NSObject Hr)—L875i4:
PR R B AR P i -

performSelectorOnMainThread:withObject:waitUntilDone:

performSelectorOnMainThread:withObject:waitUntilDone:modes:

TEFR B LA P 1
performSelector:onThread:withObject:waitUntilDone:

performSelector:onThread:withObject:waitUntiiDone:modes:

15 LT LA P 1
performSelector:withObject:afterDelay:

performSelector:withObject:afterDelay:inModes:

HUH RIEL T R 2R A S
cancelPreviousPerformRequestsWithTarget:

cancelPreviousPerformRequestsWithTarget:selector:object:

INPEFAHEREA LA T T EHAR, MRSl JR BB L R P S S A 4%, W BMER I R A -
(void)myThreadMainMethod
{

NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];

/I to do something in your thread job

[self performSelectorOnMainThread: @selector(updateUI) withObject:nil waitUntilDone:NQOJ;

[pool release];

RunLoop

%] NSThread MEARREAUIKL 52 55 R %% NSRunLoop. Runloop #1347+ win32 HLAGI EAEHHLE], &l LAkR
MG FAEAE R (RARH S, BAEHEE, T2 RS R ERRERICRIEENE .

RESHB NIRRT HELREA R NS5 2Z B run loop HAFLIGEEAEFR. EME UView I 2 BT LLAERS R
touchesBegan/touchesMoved 555 A0 A, &RV TR T I ELFELE UlApplicationMain BT X AE—4> run loop
TE43 /& input B¥ timer {4
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SE R
NSRunLoop MEIAFIJ5EEE:  http://xubenyang.me/384

B 7 3CR4: http:/developer.apple.com/library/ios/#documentation/Cocoa/Conceptual/Multithreading/
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RN Cocoal LML block 5

dispatch quene

% ##% (http://blog.csdn.net/kesalin)
CC ¥, Hiasikmtis

block /& Apple £ GCC 4.2 H¥ smifHiifikkett, HHMR L ZIFTRIE. RATTLLK dispatch_queue 5 block £54&
ARAEH, TTEHAT 2 LA .

ASCIRARRD e sl FEk

1, SE TR

f£ XCode 4.0 #, T A1EL—4 Mac OS X Application Z5%#f) Command Line Tool, £ Type HmFKf1i%$%E Foundation #t
If, TREA7E AN StudyBlocks. ZRiNAZ R TAZCES mainm P UIF:

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

NSAutoreleasePool * pool = [[NSAutoreleasePool alloc] init];

// insert code here...

NSLog (@"Hello, World!”);

[pool drain];

return 0;

2, W45 block
75 B B4 R TR, BRAATEI—4%iE ) "Hello, World!", XAMESSFTUAAAT LA block 1HZRSEHIE? &R HER, 1§
%&:

void ("aBlock) (void) = ~(void) { NSLog(@"Hello, World!”); };
aBlock () ;

M LT ATIE A E % main.m T NSLog(@"Hello, World!™); iEA), %ii#ia1T, R E—HH.

XWATEA R ARBIR? &5, %5211 void ("aBlock)(void) R B T —/ block, X~ block AiiZ%(void) H BT
R FIZ4(void); %5 AT Nvoid){} 45iFR—4 block [FSEBlfA, Z-FiXA block FAZMMFREMME § ZM T, 18
XEEAUURAT I — %5 ). BB A — block, JEAfHIRE. 5 -/MEAHRZIHHZXA block Mstkrmd,
MBIATHH R —H# . block RA kR C++0X H1f) Lambda ik,

FAWTAIX A5
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void ("aBlock) (void) = 0;
aBlock = " (void) {

NSLog (@” >> Hello, World!”);
1

aBlock () ;

WAERATEIE T —A block ZWIHRE T, H4 block Hdile? WRFH R, 1EF:
void ("blocks[2]) (void) = {
" (void) { NSLog(@” >> This is block 1!7); },

" (void) { NSLog(@” >> This is block 2!7); }

blocks[0] () ;

blocks[1]() ;

=T
block Z4HTE stack L1, XEWRE ALV ELIE block 4y .
Lbantn N B R—AST 1, A stack 2ECHT block #E if 8% else WREGXIN, HEFAFES } BHENMATRETRT

dispatch_block t block;

if (0 |

block = “{ printf(“true\n”); };
}else {

block = “{ printf(“false\n”); };
}

block() ;

EWEAAADEA 2 T R X AL unsafe (AT
if (0 {
struct Block _tmp 1 = ...; // setup details
block = & tmp_1;
} else {

struct Block _tmp 2 = ...; // setup details

block = & tmp 2;

3, Wfi{E block TEHKAMEAE

HFEF block FIH RN T SCRIFATHAE, X T8RN local A2&, JATMAREE block HLRERZX REMR M, block wf
DA Z AN AEIATIZENT, A RN , WHIRIRAE block HZ2E @ local 2%, HiFdsthaiist. M zmrEssh
TAZENE? APIRINE, SRR AT LMERL static xR7R; SE AR T LMEEA BTG _ block BififACE. HE:
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~ block int blockLocal = 100;

static int staticLocal = 100;

void ("aBlock) (void) = ~(void) {

NSLog (@” >> Sum: %d\n”, global + staticLocal);

global++t;
blockLocal++;
staticlLocal++;
}
aBlock () ;

NSLog (@”After modified, global: %d, block local: %d, static local: %d\n”, global, blockLocal, staticLocal);

AL, FRATH AT LABI A static block 3% block block. EeunFkAiTa] LAFRAATRSZEL block i1
// 1
void ("aBlock) (int) = 0;
static void (* const staticBlock) (int) = ~(int i) {
if >0 {
NSLog (@” >> static %d”, i);

staticBlock(i - 1);

aBlock = staticBlock;

aBlock (5) ;

/]2
__block void ("blockBlock) (int) ;
blockBlock = "(int i) {
if (i>0) {
NSLog (@” >> block %d”, i);

blockBlock(i - 1);

blockBlock (5) ;
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4, FHEANAT block KHIEAF L, (HIERAW EIF1T79IE. block 5 Dispatch Queue 73 RKBAFISE & kG, 2 i0S
HIATRAERIA G . 1 E D

NSAutoreleasePool * pool = [[NSAutoreleasePool alloc] init];

initData() ;

// create dispatch queue
//

dispatch queue t queue = dispatch queue create(”StudyBlocks”, NULL);

dispatch async(queue, ~(void) {
int sum = 0;
for(int i = 0; i < Length; i++)

sum += datalil;

NSLog (@ >> Sum: %d”, sum);

flag = YES;

1

// wait util work is done
//
while (!flag);

dispatch release (queue) ;

[pool drain];

Fif block {LAKGEARM . B, FATQIE—DHETH IS, SRJEHK 4> block EFIMAZIHHIFATIZLT, ZH block
WSTERIMZRR 1217, RIS AOR B F 4. EXREFE flag M. flag & static 1, FTEAIRATATLL block EsE.
ifA) while (tflag); 1 H K2 EELIEA S blook PELIE LIS K .

dispatch_queue_t (152 LT
typedef void (“dispatch_block_t)( void);
XEWEMN dispatch_queue F1H block A4 TE S E b TC IR MG )

dispatch_queue_create f{I5E XN :

dispatch_queue_t dispatch_queue_create(const char *label, dispatch_queue_attr_t attr);
EANRECHA PN SE: — A THRR dispatch_queue 55 H s —ANEIREAN dispatch_queue JE1:, H I E N NULL /I
CI
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A RT A
dispatch_queue_t dispatch_get_global_queue(long priority, unsigned long flags);

KIS 4RI dispatch_queue, Z4L priority FRoREAed, HAERENEZ: RIOARESOZKECRIFI dispatch_queues

dispatch_async BA¥UIIE X0 F:

void dispatch_async(dispatch_queue_t queue, dispatch_block_t block);

EAEKE—A block JIA—A dispatch_queue, X4 block &HHGHEFEER, H1TiE1T.
AR dispatch_sync BREUHAZ RS HAT T, —BRARADME]. Hedn B ARBRIRA1MEECA dispatch_sync, B4 %
5 flag FPARIET.

5, dispatch_queue FIIZ{EMLI X LR FE I [R5
BATT UL blocks J dispatch_async B2 %] dispatch_queue #1473&1T. X4 blocks £ FIFO(ZEASEH)
U, WRLRY, SR eAT, JEIAI S RAT, (BAERE— A, BTRE 24 block R TEHAT

7 BT b, FRATI A — B RS flag DAEAIEE block ZRFEREBHUTTREE, KRR RIRICH, MEIRY CPU
PR FRATET LA — LB S ML AR R XA ), f: semaphore ({55 8) . semaphore FJRFAR M, w2l
MR, DSR2, WA WA, IR AT, BE BRI . N E RS,

NSAutoreleasePool * pool = [[NSAutoreleasePool alloc] init];

initData() ;

// Create a semaphore with 0 resource
//

__block dispatch semaphore t sem = dispatch semaphore create (0) ;

// create dispatch semaphore
//

dispatch queue t queue = dispatch queue create(”StudyBlocks”, NULL);

dispatch async(queue, ~(void) {
int sum = 0;
for(int i = 0; i < Length; i++)

sum += datali];

NSLog (@ >> Sum: %d”, sum);

// signal the semaphore: add 1 resource
//

dispatch semaphore signal (sem) ;
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1)

// wait for the semaphore: wait until resource is ready.

/!

dispatch semaphore wait(sem, DISPATCH TIME FOREVER) ;

dispatch release (sem) ;

dispatch release(queue) ;

[pool drain];

e BATEIE 4> __block semaphore, JRHBHEYIIREBE N 0 (FAEA T 0), ERXRBEFRESERA TR, BB
LA, . SRGTE block 1£4558 2 )5, {1 dispatch_semaphore_signal N semaphore 13 CAJ B f# Ny %
B, RUMESER, ARHEHELETUMSER T . mELET ) dispatch_semaphore_wait #2/> semaphore it
H, WMEEFERAST 0, WR\KFHEATAE, AR FIFO (%) MBS M, — BEUHgs I LA S
T, WENT.

TNHEEAIHRE —MEE FIFO JBF347 95 H semaphore F2ERIEIT: Sots BdlsR A BAR O 2 504

NSAutoreleasePool * pool = [[NSAutoreleasePool alloc] init];

initData() ;

__block int sum = 0;

// Create a semaphore with 0 resource
//
__block dispatch semaphore t sem = dispatch semaphore create (0) ;

_ block dispatch semaphore t taskSem = dispatch semaphore create(0);

// create dispatch semaphore
//

dispatch _queue t queue = dispatch queue create(”StudyBlocks”, NULL);

dispatch block t taskl = ~(void) {
int s = 0;
for (int i = 0; i < Length; i++)
s += datalil;

sum = Ss;
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NSLog (@ >> after add: %d”, sum);

dispatch semaphore signal (taskSem) ;

dispatch block t task2 = ~(void) {

dispatch semaphore wait (taskSem, DISPATCH TIME FOREVER) ;

int s = sum;
for (int i = 0; i < Length; i++)
s —= datalil;

sum = s;

NSLog (@ >> after subtract: %d”, sum);

dispatch_semaphore signal (sem) ;

dispatch async(queue, taskl);

dispatch_async (queue, task2);

// wait for the semaphore: wait until resource is ready

/]

dispatch semaphore wait (sem, DISPATCH TIME FOREVER) ;

dispatch release(taskSem) ;
dispatch release(sem) ;

dispatch release (queue) ;

[pool drain];

7 AR d, AR T dispatch_queue [ FIFO $5%, #iff taskl s&T task2 4T, MM task2 A& ET] taskl
PATREA T T IES, TEAE UBFER task2 A TIEH. XFERATH T CMEAIESSRA, FAE, A5 L R8s
ZEFIXANNTF -

7, f#if] dispatch_apply #479f &i%4%:
XFF LT R AR, AT AT LME ] dispatch_apply SRFE{LICIE ISR S |

NSAutoreleasePool * pool = [[NSAutoreleasePool alloc] init];
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initData() ;

dispatch queue t queue = dispatch get global queue (DISPATCH QUEUE PRIORITY DEFAULT, 0);

block int sum = 0;

__block int *pArray = data;

// iterations

//

dispatch apply(Length, queue, ~(size t i) {
sum += pArray[i];

1

NSLog (@ >> sum: %d”, sum);

dispatch_release(queue) ;

[pool drain];

HRIXEMHHT 4R dispatch_queue.

dispatch_apply 5 ST

dispatch_apply(size_t iterations, dispatch_queue_t queue, void (“block)(size_t));

¥ iterations FRIEARHIIKEL void (“block)(size_t) & block k. X5 for fEAMLLA M AUTENE? Z&RE: I
17, REMRFZIFTH, AR BB IR AT K FOH o

8, dispatch group
BATAT AR 52— A SAF 450 block #RINE|—AS dispatch group #1235, XEERTLAZE group T block f£55#85E 2 )5,
PO S . i 6 s Ed e BMER dispatch group B

NSAutoreleasePool * pool = [[NSAutoreleasePool alloc] init];

initData() ;

~ block int sum = 0;

// Create a semaphore with 0 resource
//

_ block dispatch semaphore t taskSem = dispatch semaphore create (0);
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// create dispatch semaphore
//
dispatch queue t queue = dispatch queue create("StudyBlocks”, NULL);

dispatch group t group = dispatch group create() ;

dispatch block t taskl = ~(void) {
int s = 0;
for (int i = 0; i < Length; i++)
s += datali];

sum = S;

NSLog (@ >> after add: %d”, sum);

dispatch_semaphore signal (taskSem) ;

dispatch block t task2 = ~(void) {

dispatch semaphore wait (taskSem, DISPATCH TIME FOREVER) ;

int s = sum;
for (int i = 0; i < Length; i++)
s —= datali];

sum = s,

NSLog (@” >> after subtract: %d”, sum);

// Fork
dispatch_group async (group, queue, taskl);

dispatch group async(group, queue, task2);

// Join

dispatch group wait (group, DISPATCH TIME FOREVER) ;

dispatch release(taskSem) ;
dispatch release(queue) ;
dispatch release(group) ;
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[pool drain];

7 _ETH ARG, RAVE dispatch_group_create 17—/~ dispatch_group_t, 4R 5 {# Fili%%]: dispatch_group_async(group,
queue, taskl); ¥ block £ IIABNGIF, FES5HKEE, XFERATHTLAMER dispatch_group_wait(group,
DISPATCH_TIME_FOREVER); R&41HHTIA [ block L4558/ 4k 84T .

ZUIIATTM T dispatch queue LK block HATHRFEARFEAKIN, FAGTEDH iz e,

SR

Concurrency Programming Guide:

http://developer.apple.com/library/ios/#documentation/General/Conceptual/ConcurrencyProgrammingGuide/Introduction/Intro

duction.html
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I A= CGRAIEH Cocoa #UFE)

R\ H Cocoal X Bonjour PZ&4mfE

% #A#%E (http://blog.csdn.net/kesalin/)

CC VFHl, Fediid vl ikt

AL J% 275 H Tutorial: Networking and Bonjour on iPhone, 7EAR/MiGF 1. iphone MRS RAITZE MIT AL,
PAAA T Mac BRATRRA MIT JFIEEMY . E SR 3 B 5R SC.

ASCER#EF Bonjour SEELT —AME AR SS BRI RFER, N T CFSocket, NSNetService/NSNetServiceBrowser,
NSInStream/NSOutStream [ .

AR R X L

ORI

P T

ChatDemo(kesalin@gmail.com)

kesalin > Exit Room

! e
ano ChatDemo(kesalin@gmail.com)

Name: [Unknnwn

' Avaiable Services

kesalin's chat room
i Create New Room Jion the Room y

e
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I A= CGRAIEH Cocoa #UFE)

ChatDemo(kesalin@gmail.com)

kesalin: Hi, is anybody there?
Unknown: Yes, | am here!

kesalin > Exit Room
' e
M, MO, ChatDemo(kesalin@gmail.com)
kesalin: Hi, is anybody there?
Unknown: Yes, | am here!
Unknown :{| Exit Room
P
Cocoa PIZHELE.

Cocoa MZRHERA =)2, mRZ &I T BSD socket FE, #8/5 /& Cocoa "'3& T C [¥) CFNetwork, & Lii—)Z/ Cocoa 't
Bonjour. i@ AT 5 socket 125, A1l 12 Cocoa H#[) CFNetwork A1 Bonjour K5 A% 3 T 1E.E: cocoa
IR HEHRAG PR, —FRET C MLl CF JFkAIZE (CF=Core Foundation) , XZWHRIREN: A—FEET Obj-C
MILL NS FFkf125(NS=Next Step), XFHKMRZRE m, 5T M. T MEHELE—F . Bonjour 1 NSNetService 4
X Biff] CFNetService, NSInputStream 1%t f#] CFinputStream.

Sockets vs Streams:
Socket MY T—&iB(EEE, NART @A socket, 5 FHIXAS socket 45 H AN FHFE AT HE g, AL
JEI A4 socket SRRIEHIE S H B, A socket A ip LA port GEfEHI, AT 1~65535 200 .

Stream SR ALIEEAE Y AbEE, EFECZ AT, FrUAIRATE MG PR streams: instream/outstream. stream  H 2 I
I ZZAEE R, AT B & 5 S s AR b, AT AT LU/ SO sk A7 T s S 8 . fEX AR, BAVEA stream Z54
socket £ M4 AR & FIFEICEERE .

Bonjour fij4r:
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Bonjour(iE TR EF) & —FhBE 8 E Sh & 4 N4 P (118 & s B AR I B . Bonjour $R 4 ip Al port FOMER, LA
RETERSGNNKBLERRNY service. 1@id Bonjour, —MRHFET publish —ANMZERS service, 245 M5 1) HARFE
FHtae H B RILXAS service, MIMATLARIX/S service EHH ip A1 port, SAJ5IEIIRIGH ip F1 port #57 socket izt
iTiBfE . EEIAZET NSNetService #1 NSNetServiceBrowser K] Bonjour K, Ri# M@ 5% service, J5#
T IR Ew s LI service.

F$ 5 RP k.

REHM IR LT, LB R S, SR, BUREBIR A M ES 53— . DRI BL A RERATTANBEAT 52D AL B (Y
i, HERATGAEE, AT UL HLEHERIZE . A RN EIPL 2 /. 5 A AR RE oA MU R T 4T 78
AT, FRAVEJE —Fh Ak, AT cocoa #REERT run loop SRHCKAHNE, HTAEFELE: # M4 B 4 1E RN
FHEEFAATH runloop 1, AATFERATR ARSI EA.

Run loops fiifr:
run loop #& thread HTHEAEIEIN, HHEERNALE, THEANEWEAM. cocoa FH runloop ATLMLEA - Ul &,
W2 ER B, timer Y845, BATWAT LA ALK BRI, 4 socket Al stream, Mifiik runloop tHA] LAAREE BT,

FERFHERR:
BN HREAZ T, LA, MR ETO. FHERITRE R BT ML B

ChatRoomViewController

class Ul layer

broadcastChatMessage displayChatMessage

LocalRoom / RemoteRoom
classes

Business logic
layer

sendMetworkMessage receivedNetworkMessage

Connection
class

Metworking
layer
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MBI LA S B, R N = B, U B, AR, M. I RATTT LR, BE ARSI

m T @ A = = B
BMacChatw
1 target, Mac 05 X 5DK 10.6
|| MacChatty
[ ] Misc
@App[onﬁg.h
@App[onﬁg.m

LS B

h| LocalRoom.h
rﬂ LocalRoom.m
_M RemoteRoom.h
_E RemoteRoom.m
_M Room.h
I_E Room.m
|_£| RoomDelegate.h
[ | Networking
_m Connection.h
_E Connection.m
E ConnectionDelegate.h
_M Server.h
_E Server.m
_M ServerBrowser.h
_E ServerBrowser.m
_M ServerBrowserDelegate.h
_ﬂ ServerDelegate.h
Cgw
_m MyDocument.h
_E MyDocument.m
E BaseViewController.h
_E BaseViewController.m
_M ChattyViewController.h
_E ChattyViewController.m
_M ChatRoomViewController.h
I_E ChatRoomViewController.m
[ ] Res
A MyDocument.xib
# MainMenu.xib
# ChattyViewController.xib
#¢ ChatRoomViewController.xib

MTARE AT LA, ARDLHIAE 2350, B 12545 A4~ group:

Networking: MZAEXIARIY, f4E socket HIAIEE, EHEMEL, service ) publish F1 browser;

Business Logic: M5B ARG, fEX M7, BATEL room service SKIBUEII RS . FATEL 7 —4 localroom
KONEMRS A, FHEA—A room service, % /73 (remoteroom) REMSER: B — B A room service, MiifNA% room i
TR ES) o

Ul FEIZAME) 7o, UL ARG, HEPEAS view, — M R7R HHTMZE ) service F1I%, 53 —ANE7x room, LLETEZ room service
BT R .

Misc:—AMfiBh3%, HT 126 A B0E 4R

ZE-t

73 /163
I = (PHERE): http://blog.csdn.net/kesalin #IHAZIR: http://weibo.com/kesalin/




PRA ) (RN Cocoa #HE)

Server class: @& server, kA service:

Connection class:#Ril service; S5R%%#@ELIER; @id socket stream A HHHf
ServerBrowser class: Z i i FH[1) service;

Room 2K

Room class: Room

LocalRoom class: fiJ@Mk354%, K service, AHRLZ /7 imif iR
RemoteRoom: HIEFIRFS A service,

WA 2% B R AR
Chatty Instance A Chatty Instance B
Ul and
Message Busnr: ss Logle Message
yers
generation processing
logic logic
Qutgoing Incoming
Buffer Buffer
e
Networking
layer +
Write Read
Stream Stream
-

MEEATLE S, SN A 1242, 4 outgoing buffer 5\ write stream, $A/5%4 socket BT LHE] B ML )Z,
SRJE B iff) read stream M socket TFiHUEHE, S incoming buffer, SR/E1E B MZHEEU L Ul _EERHEK.

P HRVEERAE Ul layer E3ET, 24 /@id broadcastChatMessage:fromUser: K ix—&HI R 58, HiZEZERIERK
4IRS (BH Remote room AbH) , B KIRAEREFIMS 4 E G MFTER i (1 Local room AbBE) o X AW iE4E
R —FWRAB BN, ZEE AR, BN SR R RRTE UL b, RS E RN E R R
P ERIEE b, RERZERE Ul RERR.

Socket+Streams+Buffers = Connection

Connection Z&Xf—S8 152 BT T 3%

Wi~ socket stream, —AMFRE N, —AHKEEG FiHt data buffer, %4~ socket stream Xf%—4 data buffer; LAK#Fh
i flag FME

FA stream JEHAE), FrUARINTHE NG — socket @A stream, —MHRM socket #HUs#E, —MHKIA socket
BHNEHE. FATE connect 1 setupSocketStreams AL E Ao

ARG, FALEEH ATk socket:
1, (F/M) Bidfld socket ERERITEE ip M port HIARS 2%
2, (R%#%) im0k B & P imitERE Rk, XM T, OS SHEIEIE— A FmMT socket, Jfifiil native socket
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handle f&#ss A1

Toit socket S MR AT AL, TRATES T AR ALY setupSocketStreams SRAJHALL stream.

BIE server
iR 2/ BRI ZTH A MacChatty %, HAHZEH—AMERMRSES S, HALL A GEIE R i % 5 2 IR 55 483047 0 1 o
PE IR GG ds s, FEAIE— socket FWENT (listen) HA £ iEREE R (1§5% Sever class THJ listeningSocket) .

KT TAERAE Server 259111 createServer 5 -

P RS B R R RS HRR ? AN A A —TJE T ip A port, ip Hubik R HiBhASSRER S b P BE Y,
FIRAEX R HERO ip Hubkm &, FEHANRSHRIMEHET INADDR_ANY . IS e A TARZ T (¥ port WE? —
HefR S5 L AWEIT 21 port A BETAE, Ehin 80, 20, 21 &G IVHGRAT L FIR K. AEX BLIA 0SS 1 ¥E L% 0S K
A, OS S RFATRE —MMEA# LN porte T SEBLXANH Y, BAMEA port Jy 0. Ay 7 ik At S it % B2 R
%85, BAVTHES ALK S u RS AL BME A port, L, A createServer 753 PART 3 H3RHUSERAE A port.
//// PART 3: Find out what port kernel assigned to our socket
//

// We need it to advertise our service via Bonjour

NSData *socketAddressActualData = [ (NSData *)CFSocketCopyAddress(listeningSocket) autorelease];

// Convert socket data into a usable structure
struct sockaddr in socketAddressActual;

memepy (&socketAddressActual, [socketAddressActualData bytes], [socketAddressActualData length]);

self. port = ntohs (socketAddressActual. sin port) ;

SRIGTE PART 4 1, IRA11# listening socket 1i:/t4 application run loop fVH S, XEESH WHEREFRAME, OS s
WM serverAcceptCallback x4 [ml1 & 25Ul &n AT .

//// PART 4: Hook up our socket to the current run loop

//

CFRunLoopRef currentRunLoop = CFRunLoopGetCurrent () ;

CFRunLoopSourceRef runLoopSource = CFSocketCreateRunLoopSource (kCFAllocatorDefault, listeningSocket, 0);
CFRunLoopAddSource (currentRunLoop, runLoopSource, kCFRunLoopCommonModes) ;

CFRel ease (runLoopSource) ;

7t serverAcceptCallback FIFAEEH, FATQIE—HH Connection xR, REH TS OS [H BN EE KM NH E R
socket ZFiE LK. SRJEFH#IXA Connection X %4Li%4 Server delegate.

// Handle new connections
- (void) handleNewNativeSocket: (CFSocketNativeHandle)nativeSocketHandle
{
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Connection* connection = [[[Connection alloc] initWithNativeSocketHandle:nativeSocketHandle] autorelease];

// In case of errors, close native socket handle
if ( connection == nil ) {
close (nativeSocketHandle) ;

return;

// finish connecting
BOOL succeed = [connection connect];
if ( !succeed ) {

[connection close];

return;

// Pass this on to our delegate

[delegate handleNewConnection:connection];

// This function will be used as a callback while creating our listening socket via ’CFSocketCreate’

static void serverAcceptCallback (CFSocketRef socket, CFSocketCallBackType type, CFDataRef address, const void *data

void *info)

{

// We can only process “connection accepted” calls here

if ( type != kCFSocketAcceptCallBack ) {

return;

}

// for an AcceptCallBack, the data parameter is a pointer to a CFSocketNativeHandle

CFSocketNativeHandle nativeSocketHandle = *(CFSocketNativeHandle *)data;

Server *server = (Server *)info;

[server handleNewNativeSocket:nativeSocketHandle];

NSLog (@ >> server accepted connection with socket %d”, nativeSocketHandle) ;
}
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Eid Bonjour RATHS

Bonjour JFAREMIZ% B IRSS MME—i@ 1%, (HERERAEDHMHANITEZ —. A7 publishService 7% algE—4
NSNetService Xf GRKEATIRS o FATTHRIE IR 55 K BUE LS A HR B AR S5, AR IR 55 _chatty._tep."fE ARG KA.
FEF— Mg, RSETILBAME—, XFEA RRRSHEEALIRSS, MAET 51K M.

Bonjour #E/EUN socket —#E i Z TG HAT, LUk G i 1] B2 3 LR FE o TR G AE S R AT IR S5 B, FRATTRE R ATAE45 2245 2410 run
loop ZiE, REWEI delegate, Hi delegate FACFAHTHEF: “Publishing succeeded”, “Publishing failed™% .

- (BOOL) publishService
{
// come up with a name for our chat room

NSString* chatRoomName = [NSString stringWithFormat:@”%@ s chat room”, [[AppConfig sharedInstance] name]];

// create new instance of netService

nn

self.netService = [[NSNetService alloc] initWithDomain:@”” type:@” chatty. tcp.” name:chatRoomName

port:self. port];
if (self.netService == nil)

return NO;

// Add service to current run loop

[self.netService scheduleInRunLoop: [NSRunLoop currentRunLoop] forMode:NSRunLoopCommonModes] ;

// NetService will let us know about what’s happening via delegate methods

[self.netService setDelegate:self];

// Publish the service

[self.netService publish];

return YES;

it Bonjour ZHIRS
FANHE ServerBrowser ZKH1sEIL Bonjour ZEilI %% ARSS HIDRE. FRATEIE—1 NSNetServiceBrowser kA )AL
“_chatty._tep.” MRS, 4l M4 R ILE RSB TR B sl R BRI, NSNetServiceBrowser ff] delegate RIFRATT
ServerBrowser HiRefFENEA, VLEATHRFEEALEL: FHIRS SR, RE Ul 4.
// New service was found
— (void) netServiceBrowser: (NSNetServiceBrowser *)netServiceBrowser

didFindService: (NSNetService *)netService

moreComing: (BOOL) moreServicesComing
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{
// Make sure that we don’ t have such service already (why would this happen? not sure)
if (! [servers containsObject:netService] ) {
// Add it to our list
[servers addObject:netService];
}
// If more entries are coming, no need to update UI just yet
if ( moreServicesComing ) {
return;
}
// Sort alphabetically and let our delegate know
[self sortServers];
[delegate updateServerList];
}

// Service was removed
~ (void)netServiceBrowser: (NSNetServiceBrowser *)netServiceBrowser
didRemoveService: (NSNetService *)netService

moreComing: (BOOL) moreServicesComing

// Remove from list

[servers removeObject:netService] ;

// If more entries are coming, no need to update UI just yet

if ( moreServicesComing ) {

return;

// Sort alphabetically and let our delegate know

[self sortServers];

[delegate updateServerList];
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it Bonjour iR

A EE A chat room, JFEIIAEH, Bk SRR KA Z chat room IRFFEIIRSS 48 XAERLTEE
ChattyViewController 2%(] joinChatRoom: J7ikHsiil. HiEIRATELTIES N NSNetService Ki% resolveWithTimeout: ¥
BORIEAT PN ZE BRI AR %5 2% (752%  Connection 25/ connect J7ikPiia—FER) , [ #5E NSNetService f
delegate i B kA< F44:  didNotResolve: F1 netServiceDidResolveAddress:. 4R FEKZ G, 1E
netServiceDidResolveAddress: Jiikrt, FRATATLAZE L RIARSS (0 socket 4 BIEE HI T HUB L4 stream T

// Called when net service has been successfully resolved
— (void)netServiceDidResolveAddress: (NSNetService *)sender
{

if ( sender != netService ) {

return;

// Save connection info
self. host = netService. hostName;

self. port = netService. port;

// Don’ t need the service anymore

self.netService = nil;

// Connect!
if ( ![self connect] ) {
[delegate connectionAttemptFailed:self];

[self closel;

2k, Bonjour MZEHIEMNHMEEH T, RIS EIERATL A, MWRALERT .

SHYHL
Tutorial: Networking and Bonjour on iPhone:

http://mobileorchard.com/tutorial-networking-and-bonjour-on-iphone/

Introduction to Bonjour Overview:

http://developer.apple.com/library/mac/#documentation/Cocoa/Conceptual/NetServices/Introduction.html

Introduction to NSNetServices and CFNetServices Programming Guide:

http://developer.apple.com/library/mac/#documentation/Networking/Conceptual/NSNetServiceProgGuide/Introduction. html#/

apple_ref/doc/uid/TP40002736
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TIE =0 (RN Cocoa HFE)

[RAERH Cocoa] Z Framework

% #A#%E (http://blog.csdn.net/kesalin/)
CC ¥Fl, HEHivENI At

Framework f&jf

Mac OS X ¥ /& T framework HIZhAE, iEBATREGSA N EARILZAMGMBEIE. framework FEMEE BA MR Window 1P,
R PR ek, @il framework FATAIASLSFrAIBRMR I, WAL, nib SO, BEURFRFRIELLORSE. &
GIRTER IS framework FAWAET, AR AR [E—A> framework, T A7 F188 U —fr e —A
framework [ 2 — bundle, FATA LATE finder B2, ] AFEAAS Hi@id NSBundle 7 iH'e. FIH framework
FATAT A BN S S ThRE . SEVAMFESEMLL, framework AU R

¥, framework AEK AR RIEIT QA —IE, 2 5T ek, S e

o, framework RERSHEATAAE B, X EAF framework REANWT ST I A f& He4E s

B=, E R —f A, BUEAS 2 AR PAEH R — framework, {E7EPN AR A —4 framework REEBEURIOHE UL, X
TR AR

Framework [K1%5#
FHHZA—ANE A, B BAMRAF—A resources HH) framework 45t4, FE8E MRIRA AN B:
MyFramework. framework/
Headers —> Versions/Current/Headers
MyFramework —> Versions/Current/MyFramework
Resources —> Versions/Current/Resources
Versions/
A/
Headers/
MyHeader. h
MyFramework
Resources/
English. 1proj/
Documentation
InfoPlist. strings
Info. plist
B/
Headers/
MyHeader. h
MyFramework
Resources/
English. 1proj/

Documentation
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InfoPlist. strings
Info.plist

Current -> B
shit LEIMZEH, FEEIIKRE ARG ExampleFramework 45 :

MName &
¥ [ ] ExampleFramework.framework
BN ExampleFramework
o] Headers
l».] Resources
¥ [ Versions
Y A
M ExampleFramework
¥ [ Headers
|h| AbstractObject.h
|h| EntityObjectA.h
|h| EntityObjectB.h
@ ExampleFramework.h
¥ [ Resources
» [ en.lproj
|:| Info.plist
la] Current

Framework fFALE

7E Mac OS A =AML ERAFK framework. —RIATE S5 framework #RL1Z 2 B R P20 -

1, RHK, ILibrary/Frameworks, BUEFIZI], XHEEEABIR, A RGHEEATLILZMHIZLH1 framework;
2, A4, IUsers/H " &/Library/Frameworks, 4 F BRIt 8 AR 7 #8v] DAL A iz ) framework

3, MARFH.

ENAEFTAR Framework
1, A8 Framework
g —A4% N FrameworkDemo [¥] Cocoa application T2, #A/G&EMIIE 4%, MILHREINEHN ExampleFramework [
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Cocoa Framework

FrameworkDemc

» || FrameworkDemo
v || Frameworks
» %= Cocoa.framework
» | Other Frameworks
» || Products

2, WIMAE

« FrameworkDemo

¥ ¥ 2 targets, Mac 0S X SDK 10.6

v [ Example

|E InternalObject.h
@ InternalObject.m
|h| AbstractObject.h
@ AbstractObject.m
|h| EntityObjectA.h
Im| EntityObjectA.m
|h| EntityObjectB.h
Im| EntityObjectB.m
hl ExampleFrame®
|| Supporting Files

» [ Frameworks
v [ | Products

gﬁe FrameworkDemo.app

§= ExampleFramework.framework

Application
Framework & Library
Other
& Mac Os X
Application

Application Plug-in
System Plug-in
Other

IF S TR E RSB AT RS

Cocoa Framework

STL C++ Library

| « » |memrkl:lemu

PROJECT

TARGETS

FrameworkDemo

53;: FrameworkDemao

S ameramevore— |

Infa Build Settings

[I Target Dependencies (0 items)

b Compile Sources (0 items)

| Link Binary With Libraries (1 item)

5

'? Copy Headers (4 im_q]

b Private (0)

b Public (4) )
i

i ject (D)

h+_|

[I Copy Bundle Resources (1 item)

Add Target

TSSO — e

1, R EATAAE ) AT 4 B BTE D AUAFF (SRS eh, AT UER id B A8 @class i & H W1k
G RISk SO, EAFIRAER id 4% InternalObject, MiMi#E % S InternalObject 28#3k S0
2, MRFBSFHEA LM, HRKBELTE 5 framework F&H .h SCHF, B &S WSSO S BZ S0
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I A= CGRAIEH Cocoa #UFE)

Ko tnABIF) ExampleFramework.h.

we | 4 p | [ FrameworkDemo
PROJECT Info Build Settings | Build Phases | Build Rules
FrameworkDemo Q N
TARGETS b Link Binary With Libraries (1 item) B[
53:!;: FrameworkDemo
= eamplerramevork | i B8] o
¥ Public (4) N\
h| AbstractObject.h ...in BeampleFramework [Src/
|E| ExampleFramework.h _Jin ExampleFramework /Src/
1| EntityObjectA.h ...in EampleFramework /Src/
EntityObjectB.h ...indxampleFramework /Src/
» PW
P Project (0)
@ -
-
[I- Copy Bundle Resources (1 item) f:l] :

3, ik framework build

AV B CR SRR, FREE R A2 PR
Library not loaded: path/to/framework
Referenced from: path/to/app/

Reason: image not found

XZ¥EHT framework 11 Installation Directory 4wl B A L), FEN T IEIEHEN framework fiTE. X
ERATX BSMFETL Installation Directory & @executable_path/../Frameworks.

L | FrameworkDemo
PROJECT Info | Build Settings | Build Phases Build Rules
FrameworkDemo Basic D | Levels Q- Install
TARGETS Setting &= ExampleFramework
5&1 FrameworkDemo T.0ep cyment, $
— . Alternate Install Group staff
w Alternate Install Owner lkesalin
Alternate Install Permissions U+w,go-w,a+rx
Deployment Location Mo 5
Install Group staff
Install Owner kesalin
Install Permissions U+W,go-w,a+rx
Installation Build Products Location Jtmp/Framework Demeo.dst 1
¥ instalation Directory —_@executable_path/-/Frameworks |
Debug @executable_path/../Frameworks
Release @executable_path/../Frameworks H
Skip Install Mo 5 =

4, fEF framework
I, framework 455, FHEAIKE FrameworkDemo Hakf e . &ERAIFEY ExampleFramework §A
F| FrameworkDemo "2k, iX#f FrameworkDemo fEIZATI A BEE A% framework. i —~ Add copy files ZLff) build
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phase, ¥ &M destination & framework, I E4:4%i5 17 ExampleFramework.

e el | FrameworkDemo |4 Q>

PROJECT Summary Info Build Settings | Build Phases |  Build Rules
FramewaorkDemo Q

TARCGETS

p Target Dependencies (0 items)

[

[ Exam-pleFramewark [P Compile Sources (5 items)
[
[

B

» Link Binary With Libraries (1 item)

B

B

» Copy Bundie Resources (3 items)

B

v Copy Files (1 item)

R —
Desti nationq Frameworks ) I-G-]

e, ———

Subpath

] Copy only when installing

ﬁ ExampleFramework.framework

/

Step 2 (X)) = |

0
Add Target Add Build Phase

S framework ZJ5, FATEEAILE TREFEHZ framework T. 45w N .

//

//  FrameworkDemoAppDelegate. m

//  FrameworkDemo

//

// Created by kesalin on 11-10-16.

// Copyright 2011 4F kesalin@gmail.com. All rights reserved.

//

#import “FrameworkDemoAppDelegate.h”

#timport <ExampleFramework/ExampleFramework. h>

@implementation FrameworkDemoAppDelegate

@synthesize window;

- (void)applicationDidFinishLaunching: (NSNotification *)aNotification

{
EntityObjectA *objectA = [[EntityObjectA alloc] init];
EntityObjectB *objectB = [[EntityObjectB alloc] init];
NSLog (@"0Object A called: %@”, [objectA methodOne]) ;

NSLog (@”Object B called: %@”, [objectA methodTwo]) ;
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@end

WA RAVER framework 77Xy : framework #/framework 44.h, XJEZ05E K HEMEGE, Cocoa HAE framework
HOBAFIX— 2958, FTUARATE C9n S 1 e I X — 205 .

5, GHPREAT

2, TAEEM, MFEET, BfadinR.

Object A called: EntityObjectA:methodOne

Object B called: EntityObjectA:methodTwo — InternalObject:description
Object B called: EntityObjectB:methodOne

Object B called: EntityObjectB:methodTwo — InternalObject:description

6, TERRITRICH

AL HASHMER AR framework FURZFFEFFA R SIAWE SN framework 2 J5, RAFEF bundle 24301 T
—t framework, H4 ALY A RAH—0 framework SRR LR T, AT LG HIE . FEAEA ]Ik framework (¥
2R build phases H I run script phase, AN 7T

echo “build path ${TARGET BUILD DIR}”

cd ${TARGET BUILD DIR}/${FULL PRODUCT NAME}/Contents/Frameworks
rm —rf */Headers

rm —rf */Versions/*/Headers

rm —rf */Versions/*/Privateleaders

rm —rf */Versions/*/Resources/*/Contents/Headers
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i |FrameworkDemo

PROJECT Summary Info Build Settings | Build Phases | Build Rules
FrameworkDemo [}
TAREETS [r Copy Files (1 item) B
eworkDe
§® ExampleFramework @" SO X

Shell  fbin/sh

3 rm -rf x/Headers
( 4 rm =rf *x/Versions/+«/Headers
5| rm =rf */Versions/*/PrivateHeaders
\wn =rf =/Versions/+=/Resources/+/Contents/Head

e —
1 uild path ${TARGET_BUILD_DIR}"
cd ${TARGET_BUILD_DIR}/${FULL_PRODUCT_NAME}/Con 5/Frameworks

E Show environ

] Run script only when installing

Input Files

Add input files here
+ -
Output Files

Add output files here
+ -

Add Target

fEAMEB framework

LR B RIER T AR framework, YN FIREF ARG, WRENE, EAZEHE=TTREK framework, FEH#EH
el R AT ExampleFramework 244541 framework .

1, ¥4 TestExampleFramework ff] Cocoa Application 2/, £ TestExampleFrameworkAppDelegate.m Hs it k-
B 4 P framework [I4CED.

2, JFEAT, R AREARL A, KA MR XN FEARATEE A S framework. #£ Build Phase ff] Link Binary With
Libraries FIIA ARG () ExampleFramework, % framework FIZRINAERBSEE: (A4

ILibrary/Developer/XCode/DerivedData/FrameworkDemo-XXXX/Build/Products/Debug/ . ZE i, 4i¥istT, bR -4

% 5 M.

m| a4 » |Tes|£xampleFrarnewor‘k

PROJECT

Summary Info Build Settings | Build Phases |  Build Rules

TestExampleFramework

Q

TARGETS

#-- TestExampleFramework

[P Target Dependencies (0 items)

» Compile Sources (2 items)

——

ink Binary With Li hrarimNQmsl

= ExampleFramework.framewor Required 5
Cecoa.framework Required 5

1 + I - Drag to reorder frameworks

[l Copy Bundle Resources (3 items)
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WeAMER —FpIr AR =75 framework, WERIRAHAEEE =77 framework (RIS TAE, ARATRAIN TR %
framework, FEEF T, BATATLUK S =7 framework {9 TAECHIMARAIE I THE, IFE Target Dependencies 1 Link
Binary With Libraires A =75 framework, XFEIRATHA LAEHZ framework T .

LURNE Y

| 4 » | [ TestExampleFramework

i

v || TestExamplef ramework
|E| TestExampleF.. AppDelegate.h
@ TestExampleF.. ppDelegate.m
4 MainMenu.xib
» || Supporting Files
v [_| Frameworks
» = Cocoa.framework
ExampleFramework.framework
» [_| Other Frameworks
» [ | Products

PROJECT

Summary Info Build Settings |

TestExampIeFram.._

TARGETS

—

4 Target Dependencies (1 item) _-.\
&= ExampleFramewocrk (FrameworkDemo
.‘-'"--__

+

[Ir Compile Sources (2 items)

#"Tink Binary With Uhrar]ﬁ_(mm\

i ExampleFramework.framework
ﬁ Cocoa.

+

I

[I- Copy Bundle Resources (3 items)
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RN H Cocoa] Z Plugin

% ##% (http://blog.csdn.net/kesalin)

CC ¥Fvf, H#iEH AL
FERTIC A Cocoa 2 Framework i 7 Framework, % FRiH#E plugine. WiHUR4 Framework &4 KRN,
RIS, EAEITERR T framework, FEEEA IR PEAR A H A A I AR

AR A X

A2 BB N2

BATRIE g BFFETIT, SIEBAHE framework, J8H BATFTERIIMELLE Foundation FI Application #EZE. 4F2/7 )8 3higf7
i, A PEREBIN framework #SSHNEREZARF 0 obje IBATRFEREEH . U ERA TR L AR AT HORR N Hr
framework, WiZEATE? Rz M plugin HlHl. cocoa [ plugin HLEIEH H NSBundle Z80SeHl, Mistizhas
In#Ek it H k%L objc_addClass K5Em. — AL 5 objc_addClass XANKEITAE, BAMEH NSBundle H5 4
KEBr5 plugin MR TAE.

plugin HLHIBERSLLFRATF R s B, wl il LA AT RS ART, JRRE LSS = M N AR P IR IE v . AR
Z N## & Eclipse, Eclipse 1 plugin AL 75 (5 58K .

NSBundle f&fr

W (bundle) ARG —AHFLEN, ©REFMEABIMEBRITEE L. KSR GFEREL KRR, nib X,
B, Bg, s, AL RESS. HO2 Mac OS X II—MZOFrE, AT, Framework, ffifF#Z—AW, H2
RS, WMMHRFIY RAN app; Framework Y &4 2 framework; #fiffiIY &4 BIAN bundle.

—A> plugin @24 bundle(’R), xcode ERILLL .bundle 94 f& 4. MW BAVEAFMNTIE CE LINY RS, LMES REGEEIH
GRS plugin X43-7FR. FAT@L NSBundle SKEA bundle, JHHEH 2 ik dSEME] objc BATH h, SRJFHAT
BLREERR PR ALK T FATHATLMER bundle HHIPTA Bk

plugin %

FATA LI 2 iR ARk SE I — A plugin:

1, 5EX—4" objc protocol, il plugin i#57i% protocol;

2, XA, il plugin 47RiZHEEE;

3, EX—A C HEmEHED, ik plugin STHEE R 4
4, i CFPlugin kA& plugin £

TEARIBIFrf, IR S, XS ILRER R A — 2, BATHOIE—A framework 15 EFEF (fEFIRLEHITETD
A plugin £ H, % framework [1)F AT SRR 40,

plugin KIFFREZ

W plugin SRAFRAELL R =AMIE.:

1, NFFEFF4.app/Contents/Plug-ins T SFE IR T R AE TR ™ i R AT R (R
2, ~ILibrary/Application Support/ fi /5 4/Plug-ins F PRI NI AR 3877 o

3, /Library/Application Support/ Fif£ /3 4 /Plug-ins FGi AR A A R A
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FEA REGITH, I BRSE RSO, RRRHE AR N R P e

AIRTE R

BTATREIE 44N PluginDemo [ cocoa application, Zf2/F&H —ME/RC %3 plugin 1) popup button DA — AT

¥ plugin 1) button.

806 PluginDemo

Select a plugin to run:

E Item 1

( Run )

BIE framework

1, B4 N PluginFramework (1) framework, [FILHZDN plugin 335 AbstractPlugin. WA EIL/ERAIEZ L H

framework, ESHHSCIRAEH Cocoa 2 Framework.

N.Yolé

Scheme

® @ [FIuginDemn | My ...
Run Stop

gy I O & = = 8B

D PluginDemo
2 targets, Mac O5 X 5DK 10.6

| | PluginDemeo
|_h| PluginDemoappDelegate.h
@ PluginDemoAppDelegate.m
¢ MainMenu.xib
| | Supporting Files
| | PluginFramework
| | Supporting Files
|£| AbstractPlugin.h
@ AbstractPlugin.m
|_hl PluginFramework.h
| | Frameworks
= Cocoa.framewark
| | Other Frameworks
| | Preducts
:,;bd PluginDemo.app
§= PluginFramework.framework

AbstractPlugin Z{UIRHEF M -

— (NSString *)name;

— (IBAction)run: (id) sender;
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name FAIRARIR plugin, run FSkAETE EREFFIEATHM:.

2, {E PluginDemo HE#AEMZ framework SRIEATHIfF. R SICEMERAMME framework, HSFE I SCIRAE
i Cocoa 2 Framework. FAIIFESAINRIEREH, B1TIEHR AR

- (IBAction)runPlugin: (id) sender

{

AbstractPlugin *plugin = [[pluginsController selectedObjects] lastObject];
if (!plugin)

return;

[plugin run:sender];

BIE plugin
1, @& plugin;

Choose a template for your new target:

i

| ios ~u < [ a

Application ‘0’ N ! 2. Step 2 T.M,

Framework & Library = an i <

Oth

= Cocoa Framework Cocoa Library BSD C Library

& Mac 0S X

Frameork & Uorary [

e "pﬁ

ystem Plug-in

Other STL C++ Library

=
et

|
]

Bundle

Al

This template builds a bundle that links against the Cocoa or Core Foundation framework.

Step 3

Cancel _ Previous m
bl

/.
!

Step 1 e
v

Add Build Phase
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2, ¥E# PluginFramework; HWURAREIC/ERERAE T framework, 152 E i SCIEAR L Cocoa 2 Framework .

w: | 4 » || PluginDemo

Activate or deactivate breakpuint5|

PluginDlemo

TARGETS
h PluginDemo
™ PluginFramework

3, flE Ul A

e — v _Link Binanyish Libraries 2 tems)

Info Build Settings | Build Phases | Buil
.fq
[r Target Dependencies (0 items)
[r Compile Sources (1 item)
'I.E_EI_uEinFramewurk.fraT;ﬂ_vE;k) Rei
™= Cocoa.framework Rei

+ — |

F=t -

[b Copy Bundle Resources (3 items)

This window is activated from Plugin-One

. Close
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4, BIEGkR EHEEEM plugin T2%: PluginOne;

800

PluginDemo
¥ 13 3 targets, Mac 05 X SDK 10.6

v | PluginDemo
|E| PluginDemoAppDelegate.h
@ PluginDemoAppDelegate.m
¢ MainMenu.xib

» [ |Supporting Files

8

b [ | Supporting Files
|E| AbstractPlugin.h
@ AbstractPlug
WLPluginFrame
v > rluginOne
> D Supporting Files
|E| PluginOne.h
@ PluginOne.m
4 PluginOneMainWindaw. xib
¥ || Frameworks
= PluginFramework.framework
» = Cocoa.framework
v [ ] Other Frameworks
» B AppKit.framework
» §= CoreData.framework
I = Foundation.framework
¥ [ | Products
o PluginDemo.app
7 PluginOne.bundle

in.m

EE00mpEaaaa B8B8808

PluginOne 284k7K [ AbstractPlugin, ‘&2 ERFFE#—4 window, T
#import "PluginOne.h"
@implementation PluginOne

@synthesize mainWindow;

- (id)init

{
self = [super init];
if (self) {

// Initialization code here.

[NSBundle loadNibNamed:@"PluginOneMainWindow" owner:self];
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return self;

- (void)dealloc

mainWindow = nil;

[super dealloc];

- (NSString *)name;

return @"Plugin One";

- (IBAction) run: (id) sender;

[mainWindow center];

[mainWindow makeKeyAndOrderFront:sender];

- (IBAction)closeWindow: (id) sender;

{
[mainWindow orderOut:sender];
}
@end
5, plugin #&

TTEATRAS plugin #H47EE, TR LR E H Principal class, Wrapper Extension (§7J£4) .

PROJECT (_Infu__j m‘\ Build Phases Build Rules
3 PluginDemao ¥ Custom Mac 05¥Bundle Target Properties T it 356 1 @ ¥4 B = (Wrapper Extension)
TARGETS Key S . . Ty]:?e \"alufz
) Localization native development region String English
7 PluginDemo Executable file String SIEXECUTABLE_NAME}
ﬁPluginFramework 1con file String
ﬂ_ Bundle identifier String keslain.5{PRODUCT_NAME:rfc1034diden
InfoDictionary version String 6.0
Bundle name String S{PRODUCT_NAME}
Bundle OS Type co String BNDL
Bundle versions strifg, short String 1.0
Bundle creator OS Tyjpe code String nwn
Bundle version String 1
Copyright (human-r 1 Copyright ® 2011 kesalin@gmail.com.
| class s O @ String ~ PluginOn
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&R plugin
1, HERTRE

BT T, AR oR, AT SORA T Ry — kAT, I DR BT SRR o DRI 3RATT 75 B AE T

FRFFZEI— Add Copy Files [ build phase, 1K fiizs:

we | 4 » | [ PluginDemo

PROJECT Summary Info Build Settings | Build Phases

PluginDemo

.f"'q

TARG

[h- Target Dependencies (0 items)

[b Compile Sources (2 items)

= PluginFramework

PluginOne

¥ Link Binary With Libraries (2 items)

= Cocoa.framework

¥ PluginFramework.framewori

Requi
Requi

+ - | Drag to reorder frameworks

[h- Copy Bundle Resources (4 items)

v CoprPilgin (1 tem

estination [ Flugins

A\

Subpath
\I:I Copy only when installir

luginOne.bundle in ../ ../ .

ibrary/Developer/Xcode/De

2, # N plugin

FEIEAXRIRI A, BATRZAERT R =A B F L EIRITA plugin, FARX=AHZ#RE Cocoa FrifE#FH plugin H .
FEIRRABIT T, BRI RS S 1SR — R AT IR, AR 1M ET K H %o

- (NSArray *)loadPlugins

{

NSBundle *main = [NSBundle mainBundle];

NSArray *allPlugins = [main pathsForResourcesOfType:@"bundle"

inDirectory:@"../PlugIns"];

NSMutableArray *availablePlugins = [[[NSMutableArray alloc] init] autorelease];

id plugin = nil;

NSBundle *pluginBundle = nil;
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for (NSString *path in allPlugins) {

pluginBundle = [NSBundle bundleWithPath:path];

[pluginBundle load];

Class principalClass = [pluginBundle principalClass];

if (![principalClass isSubclassOfClass: [AbstractPlugin class]]) {

continue;

plugin = [[principalClass alloc] init];

if ([plugin respondsToSelector:@selector (run:)])

[availablePlugins addObject:plugin];

NSLog (@" >> loading plugin %@ from %@", [plugin name], path);

[plugin release];
plugin = nil;

pluginBundle = nil;

return availablePlugins;

ZHRBAE init PR

- (id) init
{
self = [super init];
if (self) {
plugins = [[self loadPlugins] retain];

return self;

THEREE AR RB O =A B S, R DA R EER S BT loadPlugins (13 -
- (NSArray *)loadAllPlugins
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NSString *appName = @"PluginOne/Plugins";

NSString *appSupport = @"Library/Application Support";

appSupport = [appSupport stringByAppendingPathComponent:appName] ;

NSString *appPath = [[NSBundle mainBundle] builtInPlugInsPath];

NSString *userPath = [NSHomeDirectory () stringByAppendingPathComponent:appSupport];
NSString *sysPath = [@"/" stringByAppendingPathComponent:appSupport];

NSArray* paths = [NSArray arrayWithObjects:appPath, userPath, sysPath, nil];
NSMutableArray * availablePlugins = [[[NSMutableArray alloc] init] autorelease];

for (NSString * path in paths)
{

NSLog (@" >> Search in directory: %@", path);

NSArray *contents = [[NSFileManager defaultManager] contentsOfDirectoryAtPath:path

error:NULL];

for (NSString *fileName in contents)

if ( [[fileName pathExtension] isEqualToString:@"plugin"] || [[fileName pathExtension]

isEqualToString:@"bundle"])

{

NSString *fullPath = [path stringByAppendingPathComponent:fileName];

NSBundle *pluginBundle = [NSBundle bundleWithPath:fullPath];

if (pluginBundle && [pluginBundle load])

Class principalClass = [pluginBundle principalClass];

if (![principalClass isSubclassOfClass: [AbstractPlugin class]]) {
continue;

}

id plugin = [[principalClass alloc] init];

if ([plugin respondsToSelector:@selector (run:)])

{
[availablePlugins addObject:plugin];

NSLog (@" >> loading plugin %@ from %Q@", [plugin name], path);
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[plugin release];

plugin = nil;

return availablePlugins;

7R plugin %13 popupbutton (KA S8 EFIZ plugins 34l, FrLIEFEIIZ )G, BAEE R plugin MIFI%R. BT84 %R
wmr:

[ o NN &) PluginDemo

Select a plugin to run:

' Plugin One = ]

Run

| |

FZIT )R, AL R had (32 L
™ ™ Plugin One(kesalin@gmail.com)

This window is activated from Plugin-One

¢ Close

Reference:

Code Loading Programming Topics

provides information about writing plug-ins using the Objective-C language.
Bundle Programming Guide
provides an overview to bundles, including their purpose, types, structure, and the API for accessing bundle

resources.
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[IRA¥RH Cocoa] Z Core Data (1) - HEZE
VB

%' 51#% (http://blog.csdn.net/kesalin)

CC VFml, ik vkt

Core data & Cocoa FFACHEMME, 455 B MoCHREE, HEEMA TS, (HthbEET 4. Core Data HIXIIKLLEZ, ¥
FEAAEAKRE S FoME . TR A BRI IX 345

HELEVEMR: YHR Core data HE4, IB{ERRE, &itM:

Core data SRR 7. @4 ml— i8R Core data [fI8 T KIF#EWF 7€ XCode 4 #1{fiH] Core data.

FHRIE Core datazvfl: AFIFHES AN4ERATY, 5E4H ST Core data FHICATD M 4T B FIAR T RIR A VHE
Core data M

RN HEZEVERR

—, WM
NS KK RE, LRI A A SRR,

7E LRI, AT LA B AR

1, Managed Object Model

Managed Object Model & i % F F2 7 A AR Y , dxX M7 A0 5 sl ik (Entity) , 414 (Property) , $2H0E >R (Fetch Request)
o CROCERZEOCRE. D

2, Managed Object Context
Managed Object Context 5 X £t Rk AT S A HEAE A FE, JRIEI S G281k, BURHEXT undo/redo 132 HE & FE
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HAPEREAER Ul

3, Persistent Store Coordinator
Persistent Store Coordinator AH4F4# B A, AHKZ KX CHMERSE SN, —BRINTERS T8,

4, Managed Object
Managed Object ¥#E*1%, 5 Managed Object Context HlJHk.

5, Controller
E gt ta ) Array Controller, Object Controller, Tree Controller iX#e4% il 38, —#52Zi@id control+drag ¥ Managed Object
Context ZPE R EA1, XFERATHATLAE nib Ao AL BRI E SR .

REBYGRERIZIERNE?

[Wiew full zize image]

NSArray 3
Controller = objects observed by object context
conten: _,, E NSManaged |
3 NSManaged
1 Obiaa
NSPersistent 3; NSManaged
Document X Object
1 condition = 3
T NSManaged | datePurchased = 1/1/2012
ObjectContext makeModel = "Acura A12"
NSPersistent
StoreCoordinator N3Managed
ObjectModel

'

Object Store
(XML, Binary, SQLite)

1, NSO e S (J54%4 xedatamodeld) 42 NSManagedObjectModel %f%. Document [ FFE 72—
M@t NSDocument 3834126 NSPersistentDocument) MBI SCH: (J544A xcdatamodeld) 52X,

2, SRJE4ER. NSManagedObjectContext FiI NSPersistentStoreCoordinator %, &%t F 32 W Hh i FH i & 5 B o ftid
TS,

3, NSPersistentStoreCoordinator i 57 A4 SCH-(xml, sqlite, 3k SC{H-45) i s S 42 s Managed Object, B{RA7
Managed Object 5 N\ E# 3 1}

4, NSManagedObjectContext £ 5% AT & FRIEMEEANEFE, B Managed Object. AT &k 5 Managed
Object. WaiMEEx RABAEM: SCHF undo/redo VAKEURESRE . XA IRH BN

5, Array Controller, Object Controller, Tree Controller X 45|35 —#%5 NSManagedObjectContext S, PEFRATAT DL
HEAE nib AL R AR £ X 5
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., Model class

PR s GBI REN, B AS Entry, SEANAE = Property: Attribute (J&1£) , RelationShip (35%&) , Fetched
Property (EZHUEM:) . Model class 14 % LA "Description” 452, AT LAE . BERmh R Bt 28 UL 56 R 1

F# ) Model class H:

Model Classes

Managed Object Model NSManagedObjectModel HA R

Entity NSEntityDescription G EAEAREL, AU T HE R R

Property NSPropertyDescription Entity %P, M3 TEIEERH —51
> Attribute NSAttributeDescription EARBEA R Y (0 Int16, BOOL, Date 2527 i@ 1)
> Relationship NSRelationshipDescription JERIEZ AIIOE R
> Fetched Property NSFetchedPropertyDescription AR O 24T 88 b & s A))D

1) Entity - NSEntityDescription
Entity 4T HIEEFH—AR, SRR R EIERA, LN 28 NSManagedObject 135,

NSEntityDescription % 7572

+insertNewObjectForEntityForName:inManagedObjectContext: 1. J5i%, HRIRLEM Entity ik, ZERAHR A
NSManagedObject %%, Hifi X ManagedObjectContext H .

-managedObjectClassName & [FIBU ] Entity ) NSManagedObject 24

-attributesByName LA474 key, iR[al Entity F1xtR % Attributes

-relationshipsByName DA% 7~ key, i&[a| Entity #1%t5 % Relationships

2) Property - NSPropertyDescription
Property 4 Entity (%5, A THIRELRTH—5], 3E XML XA value-key XFH ) key. & T AR S AASHR
(Attribute), Entity 2 [A]f{)5% % (RelationShip), 5% & (Fetched Property).

> Attribute - NSAttributeDescription
Attribute 7Ef#3EAZIE, 40 NSString, NSNumber or NSDate %5, ‘&7 LA ERIAME, AT DL IF D)3 ik 50 sl HAth 45 HAl
HATIRE . — @R LA optional 11,

> Relationship - NSRelationshipDescription

Relationship ##i& Entity, Property Z [Hf1555&, AILUE—Xf—, HATLLZ—XZHRR.

> Fetched Property - NSFetchedPropertyDescription
Fetched Property HR4EZHIH AR FEIRE Entity HIRFE 26 EER X R .

Fi I AR, AT R, LA
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7 @ A = =» 8 I-'-'“ » | [ CocoaDataDemo » _|C [ |r.) [ 1€ :Q'Comnmm.xcdawnodel/ﬂmrl n 8l &
. m, CocoaDataDemo ‘v Entity
=3 1 target, Mac OS X SDK 10.6 [
v CocoaDataDemo A Type | Name Author
v i res String + | li-ass NSManagedObject
A Mainyj ni String ‘ C) Abstract Entity
. - S—— Parent Entity | No Parent Entity '6) |
v [ src y! I | {
'E'\ CocoaDataDemoAppDelegate.h CONFIGURATIONS IR/ User Info
m| CocoaDataDemoAppDelegate.m M (® pefault s | Key A Value
h| PostArrayController.h (A & | D Inverse ‘
m| PostArrayController.m (A} [ posts Post 3 author :
|| Supporting Files +
CocoaDataDemo-Info.plist | =
i InfoPlist.strings | !' Versioning .
h| CofoaDauDemo-Pvehx.o(h e — | Hash Modifier
S Fetched Property A | Predicate |  Renaming ID
« Credits.rtf |
» | Frameworks | ¥ Entity Sync

» __ Products | Synchronization [ Disabled ) |

BATHE—4 CocoaDataDemo.xcdatamodeld RSO, N FHFEFFARYE © 42—~ NSManagedObjectModel %1%, XAMEEH]
H =/ Entity, /> Entity X" f17 Attribute Relationship, Feteched Property =#125%! ] Property. #4551, Author Entity
5 A Attribute : name F1 email, ‘EAITH T HIIZE TN 2548 NSManagedObject; it 74—/~ Post ] Relationship; %

H#%HE Feteched Property.

BAVEHF AL KVC HLfIkUi A Property, FTHRED:
NSManagedObjectContext * context = [[NSApp delegate] managedObjectContext];

NSManagedObject * author = nil;

author = [NSEntityDescription insertNewObjectForEntityForName: @"Author" inManagedObjectContext:

context];

[author setValue: @"nemo@pixar.com" forKey: @"email"];

NSLog (Q@Q"The Author's email is: %Q@", [author valueForKey:@"email"]):;

1 LS H, FRA15CEE NSManagedObjectContext, #&J5 1l NSEntityDescription f77i%, LA Author JSEiAisA!, A
TR NSManagedObject %1%, A NSManagedObjectContext 7, #RJGZ4IXAX SR BRFE email HI{H .

=, BT EXNS

> Managed Object - NSManagedObject

Managed Object F R P —4&id%, 4 —4 Managed Object 7EPf7 X B Entity f1—/AM4dE#7~. Managed
Object kAN Entity ff] Property ik,

Lbinfe LAY, author X NSManagedObject, %44y Author ] Entity.

4 —4> Managed Object #iH —4-4:/F 1D (%N : NSManagedObjectlD) . Managed Object 2t ii%|—4> Managed Object
Context, AT LLELIXM4/E ID 7 Managed Object Context #rifi%t f) Managed Object.

NSManagedOb ject & FH 74

‘—entity ‘%%Ex;@i Entity

‘-objectID ‘Xj%ﬁ&ﬁ Managed Object ID
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-valueForKey: KEURE Property HIE

-setValue: forKey: WETEE Property 1A

> Managed Object Context - NSManagedObjectContext

Managed Object Context FIfEfIAHME 2L, WEHER QT MEER S EA K. D8 MEHEX SUMHEA Managed Object
Context 7, Managed Object Context A IAIRERIXANEHEXN R —VIALS), FEEGE MR ESREEX undo/redo ISCHE, B
WA Persistent Store Coordinato #4245 {4 R A7 SIS A %

JEHBAE controller 2& (4: NSArrayController, NSTreeController) B{}LT3%5 Managed Object Context 45, XFEmL
TIEBRMIBIAS AR, SRR 2% .

NSManagedOb jectContext & H 77k

-save: A B ARAE BB S

-objectWithlD: 45 E Managed Object ID FIHE X %

-deleteObject: B — AN B ZhRC MR, HREAER] Context $228 58 B 74 1 IEMBRE0E x5
-undo BRI JE — B HRME, X2H undo/redo ISTHE

-lock e, AT 2R LA EF S, FIZREEA: -unlock and -tryLock
-rollback I SR B ST 2

-reset TEBRZEAEIN Managed Objects. R RU7ER ISR Persistent Stores B i A
-undoManager R IE 24T Context i1 NSUndoManager

BT Context nJ LUE B AN R B S i Sk 20 X .
-assignObject: toPersistantStore:
AN e F AR e e HE 0 SN AERG B SO GBI E PersistantStore STH)

-executeFetchRequest: error: AT Fetch Request & [B1FT A VG L A EUE % 5

> Persistent Store Coordinator - NSPersistentStoreCoordinator

f#iffl Core Data document J$%U R FFEFF, 8% 2 MBEEE B AOEEE b sh I AR HUE , XS REIS#il Persistent
Store Coordinator RAMHE, — RN 56 BT K25 4, Managed Object Context 7E75 & CL& AT A
Persistent Store Coordinator T iX#84> T4k

NSPersistentStoreCoordinator % H i
-addPersistentStoreForURL:configuration:URL:options:error: FEARBARATAE, 0 R E R A7 613 10 -removePersistentStore:error:

BB, BRE "save as"HL, (HREAERINE,

-migratePersistentStore:toURL:options:withType:error:

TEAS B B0 AP A 7T A A
-managedObjectIDForURIRepresentation: R85 URL s R IEHEEME Y object id, 1 Sk A 21 T B i s 174
-persistentStoreForURL: IR [ $6 52 #4421 Persistent Store
-URLForPersistentStore: IR [FF5E Persistent Store [Hf7Af# 1%

> Persistent Document - NSPersistentDocument

NSPersistentDocument & NSDocument ({735, multi-document Core Data N T2 7 i ‘& sk ik %t Core Data [I##1E.

102 /163
I = (PHERE): http://blog.csdn.net/kesalin #IHAZIR: http://weibo.com/kesalin/




PRA ) (RN Cocoa #HE)

WA NSPersistentDocument [FERINSZELELE 1, EM Info.plist FFi2HL Document types {5 Bk He & Kb (077 it As =X
(xml,sqlite, binary) -
NSPersistentDocument ‘i F 751k

-managedObjectContext JR A SCR4 ) Managed Object Context, £ SCRYN R, M4 SCR#8E H O Context.

-managedObjectModel IR A SCR4 ) Managed Object Model

JU, Fetch Requests

Fetch Requests X4 F— A& iliEA], IROGIIREEAN Entity. KA1i@id Fetch Requests [ Managed Object Context
UG RAFRBARN R, Bl NSArray JEsURBIEHIZ R, WERBATEA B EAEMARHMF, WK% Entity #9576 HE X
%o BATATLMEFE IR B SR, @ KB Fetch Requests #7473 dictionary LLE & FIFH.

ENE

NSManagedObjectContext * context = [[NSApp delegate] managedObjectContext];
NSManagedObjectModel * model = [[NSApp delegate] managedObjectModel];
NSDictionary * entities = [model entitiesByName];
NSEntityDescription * entity = [entities valueForKey:@"Post"];

NSPredicate * predicate;

predicate = [NSPredicate predicateWithFormat:@"creationDate > %Q@", date];
NSSortDescriptor * sort = [[NSortDescriptor alloc] initWithKey:@"title"];
NSArray * sortDescriptors = [NSArray arrayWithObject: sort];
NSFetchRequest * fetch = [[NSFetchRequest alloc] init];

[fetch setEntity: entity];
[fetch setPredicate: predicate];

[fetch setSortDescriptors: sortDescriptors];

NSArray * results = [context executeFetchRequest:fetch error:nil];
[sort release];

[fetch release];

FE R HARED T, RATE R E DM QR post, IR i RILIK title HoFiRME.

NSFetchRequest 7 ik

-setEntity: B AR BT B2 (Entity)
-setPredicate: 1 AW A

-setFetchLimit: PR oNaIRIE TAEE]
-setSortDesctriptors: 5B AW 45 R IHET 52
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-setAffectedStores: 5 AT DAE W e A7 it P AT 1)
SHH K

Core Data Reference API listing for the Core Data classes

http://developer.apple.com/documentation/Cocoa/Reference/CoreData ObjC/index.html

NSPredicate Reference API listing for NSPredicate

http://developer.apple.com/documentation/Cocoa/Reference/Foundation/ObjC classic/Classes/NSPredicate.html
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TIE =0 (RN Cocoa HFE)

RN H Cocoa] 2 Core Data (2) - 5%

Bl

% @1# (http://blog.csdn.net/kesalin)

CC VFml, ik vkt

HI VR4 HE T Core Data FIHEZE LA Beit i, N IIEADRVEE— 58 2 F3hHi 5 AU0E- 6 FTIZ LE AR 6], XA Tk B -3¢

RETTRBl FEXRAIT R, BA TSI — A

BAMEM Core Data KX .

AP R X

WRER

3 (iflElS processid) , FECRAFH] xml L4

—, EY—ANHH Mac command-line tool application T.#%, @44 CoreDataTutorial. A el FshEUHLE], sMdimiH

ZF%, 1E4AE Build Setting H1 &4k garbage o8, FHLF|1) Objective-C Garbage Collection #% &4 Required

[-fobj-gc-only]. F# main.m 1 ] main() HiEEENI T

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

{

———n

NSLog (@" === Core Data Tutorial ===");

// Enable GC

//

objc_startCollectorThread() ;

return 0;

= BRI E RIS

fE main() Z RTINS 7%

NSManagedObjectModel *managedObjectModel ()

{

static NSManagedObjectModel *moModel = nil;

if (moModel !'= nil) {

return moModel;

moModel = [[NSManagedObjectModel alloc] init];
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// Create the entity

//

NSEntityDescription *runEntity = [[NSEntityDescription alloc] init];
[runEntity setName:@"Run"];

[runEntity setManagedObjectClassName:@"Run"];

[moModel setEntities: [NSArray arrayWithObject:runEntity]];

// Add the Attributes

//

NSAttributeDescription *dateAttribute = [[NSAttributeDescription alloc] init];
[dateAttribute setName:@"date"];

[dateAttribute setAttributeType:NSDateAttributeType];

[dateAttribute setOptional:NO]J;

NSAttributeDescription *idAttribute = [[NSAttributeDescription alloc] init];
[idAttribute setName:@"processID"];

[idAttribute setAttributeType:NSInteger32AttributeType];

[idAttribute setOptional:NO];

[idAttribute setDefaultValue: [NSNumber numberWithInteger:-111;

// Create the validation predicate for the process ID.

// The following code is equivalent to validationPredicate = [NSPredicate

predicateWithFormat:@"SELF > 0"]

!/
NSExpression *lhs = [NSExpression expressionForEvaluatedObject];
NSExpression *rhs = [NSExpression expressionForConstantValue: [NSNumber

numberWithInteger:0]];

NSPredicate *validationPredicate = [NSComparisonPredicate
predicateWithLeftExpression:1lhs
rightExpression:rhs
modifier:NSDirectPredicateModifier
type:NSGreaterThanPredicateOperatorType

options:0];

NSString *validationWarning = @"Process ID < 1";
[idAttribute setValidationPredicates: [NSArray arrayWithObject:validationPredicate]

withValidationWarnings: [NSArray arrayWithObject:validationWarning]];
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// set the properties for the entity.

//
NSArray *properties = [NSArray arrayWithObjects: dateAttribute, idAttribute, nill];

[runEntity setProperties:properties];

// Add a Localization Dictionary

//

NSMutableDictionary *localizationDictionary = [NSMutableDictionary dictionary];
[localizationDictionary setObject:@"Date" forKey:@"Property/date/Entity/Run"];
[localizationDictionary setObject:Q@"Process ID" forKey:@"Property/processID/Entity/Run"];

[localizationDictionary setObject:Q@"Process ID must not be less than 1"

forKey:Q@"ErrorString/Process ID < 1"];

[moModel setLocalizationDictionary:localizationDictionary];

return moModel;

£ LIRS

1 EAIEIE T A2 )R moModel;

2) FHAEHFOIE—4N Run §) Entity, X4~ Entity %5 ManagedObject 2645 Run (R ATE I XFE—AFD
3) % Run Entity ¥%in T WAM2Z50% Property: date Fl processID, 4> W& RIE4TI A AR BERE 1D JE3CE EBINMEEAE ID N
-1;

4) % processID itk B BT 0;

5) LRI B A H AL A ]

AHALHESR AN Entity, Property, Error {58 % 1 T EEMRMIE, o rTFH SR EN 41 R 3%
Key Value
"Entity/NonLocalizedEntityName" "LocalizedEntityName"
"Property/NonLocalizedPropertyName/Entity/EntityName" "LocalizedPropertyName"
"Property/NonLocalizedPropertyName" "LocalizedPropertyName"

"ErrorString/NonLocalizedErrorString" "LocalizedErrorString"

=, QIR EIBATIR RN R

T ZEABEAEDIRE, P AR AUE R A BRI ER S . RAE main() ZHTASINI R 5 A BB AR BR A2 :
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NSURL *applicationLogDirectory ()

NSString *LOG_DIRECTORY @"CoreDataTutorial”;

static NSURL *ald = nil;

if (ald == nil)

NSFileManager *fileManager = [[NSFileManager alloc] init];
NSError *error = nil;

NSURL *libraryURL = [fileManager URLForDirectory:NSLibraryDirectory

inDomain:NSUserDomainMask
appropriateForURL:nil create:YES error:é&error];
if (libraryURL == nil) {

NSLog (@"Could not access Library directory\n%@Q@", [error localizedDescription]);

else

ald = [libraryURL URLByAppendingPathComponent:@"Logs"];

ald = [ald URLByAppendingPathComponent:LOG_DIRECTORY];

NSLog (@" >> log path %@", [ald pathl]);

NSDictionary *properties = [ald resourceValuesForKeys: [NSArray

arrayWithObject:NSURLIsDirectoryKey] error:é&error];

if (properties == nil)

if (![fileManager createDirectoryAtPath:[ald path]

withIntermediateDirectories:YES attributes:nil error:&error])

NSLog (@"Could not create directory %@\n%@",
[ald path], [error localizedDescription]);

ald = nil;

return ald;
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7 _ETE ARG, AT R A BRSO R AF 2% 4% /Users/kesalin/Library/Logs/CoreDataTutorial F.

NI, BABREIEIZITFRT 4. ManagedObjectContext #1 PersistentStoreCoordinator.

NSManagedObjectContext *managedObjectContext ()

static NSManagedObjectContext *moContext = nil;
if (moContext != nil) {

return moContext;

moContext = [[NSManagedObjectContext alloc] init];

// Create a persistent store coordinator, then set the coordinator for the context.
//
NSManagedObjectModel *moModel = managedObjectModel () ;

NSPersistentStoreCoordinator *coordinator = [[NSPersistentStoreCoordinator alloc]

initWithManagedObjectModel :moModel] ;

[moContext setPersistentStoreCoordinator: coordinator];

// Create a new persistent store of the appropriate type.
//
NSString *STORE_TYPE = NSXMLStoreType;

NSString *STORE_FILENAME = @"CoreDataTutorial.xml";

NSError *error = nil;

NSURL *url = [applicationLogDirectory () URLByAppendingPathComponent:STORE FILENAME];

NSPersistentStore *newStore = [coordinator addPersistentStoreWithType:STORE TYPE
configuration:nil
URL:url
options:nil

error: &error];

if (newStore == nil) {
NSLog (@"Store Configuration Failure\n%Q", ([error localizedDescription] !=nil) ? [error
localizedDescription] : @"Unknown Error");

return moContext;
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£ LT RS

1) EAIEIE T —44F ManagedObjectContext %% moContext;

2) HIEREH persistent store coordinator, fZifEAN xml, {RF73CfF4: CoreDataTutorial.xml, F{% I 2] Fi T & LI
FEREERIE T .

4, EHTTFEA%L, H/R ManagedObject 7! NHIFATHIR & X AEHR X R I M LR Core Data->NSManagedObject
subclass 25, %24 Run (4 Entity & XHHKA) .
Run.h

#import <CoreData/NSManagedObject.h>

@interface Run : NSManagedObject

{

NSInteger processID;

@property (retain) NSDate *date;
@property (retain) NSDate *primitiveDate;

@property NSInteger processID;

@end

Run.m

//

// Run.m

// CoreDataTutorial

//

// Created by kesalin on 8/29/11.

// Copyright 2011 kesalin@gmail.com. All rights reserved.

//

#import "Run.h"

@implementation Run

@dynamic date;

@dynamic primitiveDate;

- (void) awakeFromInsert
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[super awakeFromInsert];

self.primitiveDate = [NSDate date];

#pragma mark -

#pragma mark Getter and setter

- (NSInteger)processID

[self willAccessValueForKey:Q@"processID"];

NSInteger pid = processID;

[self didAccessValueForKey:@"processID"];

return pid;

- (void) setProcessID: (NSInteger)newProcessID

[self willChangeValueForKey:@"processID"];

processID = newProcessID;

[self didChangeValueForKey:@"processID"];

// Implement a setNilValueForKey: method. If the key is “processID” then set processID to 0.

//

- (void) setNilValueForKey: (NSString *)key {

if ([key isEqualToString:@"processID"]) {

self.processID = 0;

else {

[super setNilValueForKey:keyl;

@end

DI -~ (BRI : http://blog.csdn.net/kesalin A i«
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R

1) XANH date A primitiveDate {15 )& 1N @dynamic, XRBIEBTHSEAE AT RN setter Al getter;

2) fEXBEIRATE R T W IER L TF3h 528l processID [¥) setter F1 getter: Jy 7T ik ManagedObjecContext &g
processID fA81L, LAK H B3I undo/redo, AT EEAE U in) AEE S T B 2 2 240, will/didAccessValueForKey L
K willldidChangeValueForKey il /& #2 X AMEFI )

3) HIWATEE nil BEIEXS processID i, FATATLAZE setNilValueForKey filiZkiX M, 4% processiD # 0;

4) ¥R S 43 F] ManagedObjectContext [, BAE awakeFrominsert K i (8] B B A4 24 5 8] .

=, QUEEGRIEEXT R, BEEAE, RIF
uf, BHLFIERTTERE, AT DO A S PR 5, S EIE, TP RERIRR Ao Al Ff

ASAE R xml SCF. B main() ARG ANE

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

{

NSLog (@" === Core Data Tutorial ===");

// Enable GC

//

objc startCollectorThread();

NSError *error = nil;

NSManagedObjectModel *moModel = managedObjectModel () ;

NSLog (@"The managed object model is defined as follows:\n%@", moModel) ;

if (applicationLogDirectory() == nil) {

exit (1) ;

NSManagedObjectContext *moContext = managedObjectContext () ;

// Create an Instance of the Run Entity

//

NSEntityDescription *runEntity = [[moModel entitiesByName] objectForKey:Q@"Run"];

Run *run = [[Run alloc] initWithEntity:runEntity insertIntoManagedObjectContext:moContext];
NSProcessInfo *processInfo = [NSProcessInfo processInfo];

run.processID = [processInfo processIdentifier];

if (![moContext save: &error]) {
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NSLog (@"Error while saving\n%Q@", ([error localizedDescription] != nil) ? [error
localizedDescription] : @"Unknown Error");
exit (1) ;

// Fetching Run Objects
//
NSFetchRequest *request = [[NSFetchRequest alloc] init];

[request setEntity:runEntity];

NSSortDescriptor *sortDescriptor = [[NSSortDescriptor alloc] initWithKey:@"date"

ascending:YES] ;

[request setSortDescriptors: [NSArray arrayWithObject:sortDescriptor]];

error = nil;
NSArray *array = [moContext executeFetchRequest:request error:é&error];
if ((error != nil) || (array == nil)
{
NSLog (@"Error while fetching\n%Q@", ([error localizedDescription] != nil) ? [error
localizedDescription] : @"Unknown Error");
exit (1) ;

// Display the Results

!/

NSDateFormatter *formatter = [[NSDateFormatter alloc] init];
[formatter setDateStyle:NSDateFormatterMediumStyle];

[formatter setTimeStyle:NSDateFormatterMediumStyle];

NSLog (@"%@ run history:", [processInfo processName]) ;

for (run in array)

NSLog (@"On %@ as process ID %$1d", [formatter stringForObjectValue:run.date],

run.processID) ;

return 0;
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£ B EARRG H

1) FA1%354 FK NSManagedObjectModel 1 NSManagedObjectContext %%:: moModel 1 moContext;

2) 61— Run Entity, &L Property processID A4 HIHHFER 1D;

3) BHZEE X RARAE R AL ST [moContext save: &error]. A1 55 PersistentStoreCoordinator 372018, R E4
ManagedObjectContext % i% save 718 BIT, NSManagedObjectContext £xi% B J& T Ab 8 % A4k Bd SC i 5
4) RIGEATEIEE — FetchRequest SRA HIHF AMEHRE ST P RAEIIEER K5, FRIEEAUZIR BT HS . & ifiRiEd 2 h
ManagedObjectContext kA4bEEf): [moContextexecuteFetchRequest:request error:&error];

5) AL EE RAT EV s

RIER IS, BATH LGB R 2R

2011-09-03 21:42:47.556 CoreDataTutorial[992:903] CoreDataTutorial run history:

2011-09-03 21:42:47. 557 CoreDataTutorial[992:903] On 2011-9-3 F4-09:41:56 as process ID 940
2011-09-03 21:42:47. 557 CoreDataTutorial[992:903] On 2011-9-3 F4-09:42:16 as process ID 955
2011-09-03 21:42:47.558 CoreDataTutorial [992:903] On 2011-9-3 R4 09:42:20 as process ID 965
2011-09-03 21:42:47. 558 CoreDataTutorial[992:903] On 2011-9-3 R4~ 09:42:24 as process ID 978

2011-09-03 21:42:47.559 CoreDataTutorial[992:903] On 2011-9-3 R4 09:42:47 as process 1D 992

BB, BATATLLELF#f# Core Data FIE{ENLHI. 7E Core Data "B AT FH#iZ ManagedObjectContext, ‘&
LTS 558t R A #eAE, B35 undofredo [13CRE; T Entity XFR[IE4TI) 248 ManagedObject, FATH LAFf# A
R E 458 Entity £ N EH B ManagedObject SKAKHL, i Perproty #3574 7E A 77+ U 1 ManagedObject 25k 7 & 1
KR, —HRFENTATELE PersistentStoreCoordinator T35, X #HE SO S #:4E# 1 ManagedObjectContext Jy3kAi]
RFF7T.
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RN H Cocoa] 2 Core Data (3) - fHH]
55 5E

Z g (http://blog.csdn.net/kesalin)

CC ¥, FeHiFEmis

BT JHE T Core Data MIHEZE, IF5e 4 TFahs 5L T Core Data [igfEidfE. FEEAREUR T4 4 XCode #Kk
B ML g% LA R Cocoa HEEZmES, ZEMLHIRAEM Core Data. 4 7 LERBIMMILLFIS, EXAREIF, RITLHHS
NSManagedObjectModel 1tfi5, tWEFME NSManagedObjectContext, TREFEARAE TS G NFRA M T IX LL 1%

A R B B AN R, HHAS Entity: StudentEntity 5 ClassEntity, % A — 14~ name ] Attribute. 2 StudentEntity
JWid—A~4% inClass ] relationship 5 ClassEntity 5Bk, T ClassEntity A —144 students [ relationship 5
StudentEntity %5, X & — A X L HIEFR A ClassEntity A —4°~ monitor ] relationship 3<E£#| StudentEntity,
FoRIZEIPEK .

B FE: AU N

A RIRCRE U

® DO - Untitled
[ s [ ]
B BHE
FHEH E1H =
FHEZ R =
BT A :
BHET 7 ;
R v TR 7 =
E4H
R
- +
4
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I A= CGRAIEH Cocoa #UFE)

-S MO Untitled
8 B

T N
TR L HHE
R4 ™ .
PR —
g
SET
SHER

I .

NHERAT— 25— 2R FE R AR il :

1, flgTH:
fJ#—A4~ Cocoa Application, T-F£4°4: MacCoreData, J{/Ji% Create Document-Based Application F1 Use Core Data,

TEix B2 %] Core Data il Document TFHBEAR, LARIALARILIISH S .

Choose options for your new project:

Product Name I MacCoreData ]

Company ldentifier | kesalin@gmail.com

Bundle Identifier kesalin-gmail.com_MacCoreData

App Store Category | None FH

@r&ate Document-Based Application

Document Class | MyDocument

Document Extension  mydoc

@se Core Data

] Include Unit Tests
] Include Spotlight Importer

(Prwious) ( Next )

2, GIIAF:
1£ MacCoreData F#i% Src 1 Res B> Group, ## MyDocumenth 1 MyDocument #i#| Src T, # Al xib Al

xcdatamodeld #iF| Res o 305 2R MF I, UHRX KIUE R UL J5HE 3 S S0 ~~
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D0 A=

- B8

w: | 4 » | [ MacCoreData ; [

- a MacCoreData
1 target, Mac 05 X 5DK 10.6

¥ | | MacCoreData

QY [ JResD

ENTITIES
FETCH REQUESTS

CONFIGURATIONS

¢ MyDocument.xib
#¢ MainMenu.xib

MyDocument.xcdatamodeld

h| MyDocument.h
@ MyDocurment.m
[ 3 [:l Supporting Files
> [:] Frameworks
» [ ] Products

3, G Entity:

ETRE, AT LG $14 )y MyDocument.xcdatamodeld FISCfF, HE452 i &—4 core data model S0/, HELEH L
HUZRER SO A R By N TR XA SO, R E PR npi A gedk . sdi FJ78 Add Entity S0RANET Entity:
ClassEntity fil StudentEntity.

[} StudentEntity N4~ name [ string 287U Attribute, % B Default Value ¥4 5, £ Optional Ri‘zJER
X,

FiN

[7] ClassEntity HRII4 4 name [ string 258! Attribute, % B I Default Value 2 XX B, % Optional A /AERA:;
LT Optional 2&%/~i% Attribute FJIES5A, fEIXE name #ZWAZH].

ENTITIES ", Riscibatie ¥ Attribute
ECIassEntirv Type Name name
M String + Properties [_| Transient ional
=
FETCH REQUESTS _ Indexed
. - Y
CONFIGURATIONS T Attribute Type | String H
G Default ) Validation | No Value @ ] Min Length
+ Relationships —
— No Value |[%] ] Max Len...
Momhlp—i-l Destination Inverse =
[6] inClass ClassEntity students * Default Valus #EEEP_)
Reg. Ex.
PE—— Advanced [ Index in Spotlight

] Store in External Recor...

‘Y Fetched Properties
Fetched Property

¥ User Info

—qu—d.—l Value

A i Predicate

A

[i] StudentEntity "F#sN4°~ inClass 1§[f ClassEntity ff] Relationship, & Inverse ¥:34 ClassEntity ¥ T ik &4
AEIERE, o IHIEIEE )

[i] ClassEntity #1144 students $81 StudentEntity 1) Relationship, 3£ Inverse #£i%#% inClass, 7 BHIX & — XLl %
%, /A To-Many Relationship, FA— AR LA Z 254, XE—NEZHRR. WEZE, BATTLLLLE StudentEntity
) inClass % &K Inverse ¥ &N students T .

i1 ClassEntity H1s/14% 5 monitor &1 StudentEntity ¥ Relationship, FRiZIFHIPEK .
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ENTITIES v Auributes

" Attribute A& | Type
E StudentEntity name String

FETCH REQUESTS

¥ Relationship

CONFIGURATIONS an =

(@ Default

’T Relationships

Name  students

r

Destination | StudentEntity |
Inverse | inClass +v<]

Properties |_| Transient 8 Optional
Plural E To-Many Relationship
Count | Optional @D Minimum

4, “:pk NSManagedObject 2:

%k StudentEntity, #AJ5 fidisEi File-> New -> Newfile..., %/l Core Data -> NSManagerObject subclass,

" i i n .
I.el\ationl-ship |Dest|nat|0rj| Inverse Unlirmited D = e
(@) ronitor StudentEntity 5 Mo Inverse ; =
P -
M students StudentEntity 4 inClass Delete Rule [ Nullify )
Advanced [_| Index in Spotlight

+ = "] Store in External Recor...
v Fetched Properties ¥ User Info

Fetched Property A  Predicate -, 4 | Value

XCode il

H 3 A4 StudentEntity.h I StudentEntity.m SCHF, 123K X AN SCHHERE] Sre Group T THEATREFHIXHA

A A AN
StudentEntity.h

#import <Foundation/Foundation.h>

#import <CoreData/CoreData.h>

@Qclass ClassEntity;

@interface StudentEntity : NSManagedObject {

@private

}

@property (nonatomic, retain) NSString * name;
@property (nonatomic, retain) ClassEntity * inCl
@end

StudentEntity.m

#import "StudentEntity.h"

#import "ClassEntity.h"

@implementation StudentEntity

@dynamic name;

@dynamic inClass;

@end

ass;

TERTHF BRI R G, BATRACHS Run NSManagedObject 4875, Mi7E, XCode TDAMRAEMALICAMIREIER, HE)
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NBATVEIRT » Tr B o A B 32 AR A — R BATH 2, BATAS AT B, tinx] ClassEntity ki,
YK AR A students Hiy—5t, WIERIAITE students HBFR 7 IEKAA 2L, WA ZIEBRAIER B MIZE T .

% ClassEntity, 5 _FHE##HEE, H34EMK ClassEntity.h 1 ClassEntity.m, FHEHIATRYE R RKKkMEk ClassEntity.m.
7E - (void)removeStudentsObject:(StudentEntity *)value I inin FACHS:

if (value == [self monitor])

[self setMonitor:nil];

7t - (void)removeStudents:(NSSet *)value KT <dinin TS

if ([value containsObject:[self monitor]])

[self setMonitor:nil];

XFELIRAE students FMIER—ERS, BRI R AR ALY, WAGE, BB ZPIN PR E

5, FHRAER Ul A
TEIXH, TATREE Y view (700 B4 SPRGH AT, FERATRE R, PR UL E AL = AT .

[} MyDocument.xib H1¥sAntn F—4 popup button F1—A4> NSBox. Ml popup #4:H1(# menuitem, B AIRATE @A
TSR, TR .

| &M O Window

Box
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SRIGTE Res HiRNINMANHT Empty xib SCfF: StudentView.xib 1 ClassView.xib, 733X FHAS xib SCAEH#EAN—/> Custom
View, #RJGTEIXAS view BRI IEHME Ul id/FHE ClassView F#i4~ tableView [I4I%Ch 1, #EA—14
PopupButtonCell #| StudentView HHEZA—%1. R BINT:

HER HHE
Text Cell =
- +

B Box
Text Cell S

CItem 1 4

S
Text Cell
- +

6, ¥ ViewController:

MR ViewController SRIEFET L4 xib SCfF, LRfPIk view. RN THET I view, JATRIE—A4KH
NSViewController (14 °4: ManagedViewController [¥12% G ANERIFIZIII NI xib XHF! Al#—4 NSObject 73, %
JEEMH A H NSViewController) , #&J51ilk StudentViewController F1 ClassViewController Me4k&
ManagedViewController 25HHAS &1 «

ManagedViewController.h

#import <Cocoa/Cocoa.h>
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@interface ManagedViewController : NSViewController {
@private
NSManagedObjectContext * managedObjectContext;

NSArrayController * contentArrayController;

@property (nonatomic, retain) NSManagedObjectContext * managedObjectContext;

@property (nonatomic, retain) IBOutlet NSArrayController *contentArrayController;

@end

ManagedViewController.m

#import "ManagedViewController.h"

@implementation ManagedViewController

@synthesize managedObjectContext;

@synthesize contentArrayController;

- (void)dealloc

self.contentArrayController = nil;

self.managedObjectContext = nil;

[super dealloc];

// deal with "Delete" key event.
//

- (void) keyDown: (NSEvent *)theEvent

if (contentArrayController) {
if ([theEvent keyCode] == 51) {

[contentArrayController remove:nil];

else {

[super keyDown:theEvent];
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else {

[super keyDown:theEvent];

@end

1 Fifisd, #4748 —4 NSManagedObjectContext * managedObjectContext 1541, B4 MyDocument HEZ2HH]
NSManagedObjectContext X1 %, G143, £F NSArrayController * contentArrayController, ‘&/&—/> IBOutlet, ¥
Exib #1fJ# 17 NSArrayController I, G It 2 Bi ] /EX HL5I N contentArrayController 52y T il delete ESEMIFRICF.

ClassViewController ARSI T

#import "ManagedViewController.h"

@interface ClassViewController : ManagedViewController {

@private

}

@end

#import "ClassViewController.h"

@implementation ClassViewController

- (id)init

{
self = [super initWithNibName:@"ClassView" bundle:nil];
if (self) {

[self setTitle:@"PFZL"];

return self;

- (void)dealloc

[super dealloc];

@end
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StudentViewController ZEMULANTR:

#import "ManagedViewController.h"

@interface StudentViewController : ManagedViewController {

@private

}

@end

#import "StudentViewController.h"

@implementation StudentViewController

- (id) init

{
self = [super initWithNibName:@"StudentView" bundle:nil];
if (self) {

[self setTitle:Q@"Z4"];

return self;

- (void)dealloc

[super dealloc];

@end

TEIXFEAS T, FRAILE init TR EN xib 0, SRFEEH title.

=== 4 se===
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RN H Cocoa] 2 Core Data (4) - fHH]
S8 e

Z g (http://blog.csdn.net/kesalin)

CC ¥, FeHiFEmis

BT JHE T Core Data MIHEZE, IF5e 4 TFahs 5L T Core Data [igfEidfE. FEEAREUR T4 4 XCode #Kk
B ML g% LA R Cocoa HEZmAES, ZEMLHIRMEM Core Data. 4 7 LERBIMMBLEFIR, EiXAREIT, RILHHS
NSManagedObjectModel 1tfi5, tWEFME NSManagedObjectContext, TREFEARAE TS G NFRA M T IX LL 1%

A R B B AN R, HHAS Entity: StudentEntity 5 ClassEntity, % A — 14~ name ] Attribute. 2 StudentEntity
JMid—A~4% inClass /] relationship 5 ClassEntity 5Bk, i ClassEntity & —144 students [ relationship 5
StudentEntity %5, X & — A X L HIEFR A ClassEntity A —4°~ monitor ] relationship 3<E£#| StudentEntity,
FoRIZEIPEK .

ABS R E: S AR

=k

£ It i

7, € NSArrayController, X%
PIZERIF xib ok, %H StudentView.xib, ## StudentView [ File's Owner [)354 StudentViewController; 1§

Control-Drag ¥ File's Owner [] view f&[f custom view.

A H A ENFA NSArrayController: ClassPopup 1 Students.

X E ClassPopup [ Object Controller Mode ¥ Entity Name, S4444°A: ClassEntity, Jf/Ji% Prepare Content.

X E Students 4 Object Controller Mode ¥ Entity Name, S{k4%°4: StudentEntity, 3f%Ji%t Prepare Content.

[T Placeholders

File's Owner
@ First Responder
u_,ﬁ‘- Application

¥ Objects

B= Custom View
BE| Scroll View - Table View
& Table View

¥8 Table Column - 5%
ﬁ Table Column - HEiE

=l Pop Up Butten Cell

n, Menu - OtherViews
& Scroller
& Scroller
B Table Header View
"9 Square
=l Button Cell
"9 Square

=l Buttan Cell
@ ClassPopup

i_

W Array Controller

Options E] Avoid Empty Selection
E] Preserve Selection
E] Select Inserted Objects
E] Clear Filter Predicate On ...
] Auto Rearrange Content
] Always Use Multi Value M...

¥ Object Cor!y:!_llﬂ___________
.
Mode | Entity Name w
ity Mame | StudentEntity

[ Uses Lazy Fetching
™ Editable

Fetch Predicate

O {} | & =
(']l onject Library EIEE

Array Controller - A Cocoa bindings
compatible class that manages a

collection of objects.
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LHiXE4R{E, ClassPopup ArrayController & ClassEntity (%4, Students ArrayController & ¥ StudentEntity 1%
W, JEERATHE % 1 51X 2 ArrayController ZFEiesk. FHEIEATHHX B A NSArrayController ) ManagedObjectContext
Z¥15 ManagedViewController(File's Owner) ') managedObjectContext 455Eilek, X+t NSDocuments fJ
NSManagedObjectContext #ifEH 2] ArrayController #13k T . TR /R T ClassPopup, i H17 56 Students F{IZ85E :

w4 > |00 ASwde.) @ClassPopup (4 40| [ B B W omg

[T Placeholders Controller Content Parameters

File's Owner P Filter Predicate

@ First Responder P Selection Indexes
<% Application b Sort Descriptars

Paramete y""—_—"‘\
ed Object Coantext (File's Mma. .

ind to: | File's Owner N\ 7]

i5 Objects

BE Custom View
HE| Scroll View - Table View

'I?I'Tahle View ontroller Key
¥ Table Column - &%
¥5 Table Column - BEE Model Key Path
= Pop Up Button Cell managedObjectContext
E | Menu - Otherviews Value Transformer
=¥ Scroller :] \
= Scroller @W :
= Table Header View
¥ Sguare O {} || M
I=d Button Call ['[]}] Objecr Library 2] (a2 =]
=¥ Sguare

= Button Cell Array Controller - A Cocoa bindings
‘-ﬁ compatible class that manages a

collection of objects.
@ Students

HIT AT ManagedViewController £ T —4" 1BOutlet contentArrayController, FL{E 244 & RBRAIRHE T, A
Control-Drag ¥ File's Owner f contentArrayController <Ft%| Students. F& FAEFE, % ClassView.xib, ¥ File's
Owner 1255 ClassViewController, ¥ H view 5[ custom view. [ F1# A=/ NSArrayController: Classes,
MonitorPopup 1 Students.

#E Classes ¥ Object Controller Mode > Entity Name, S2{A4%°4: ClassEntity, JfZJi% Prepare Content.
¥ Classes [J ManagedObjectContext Z#{5 ManagedViewController(File's Owner) /] managedObjectContext 4§
ik,

R XEEAX MonitorPopup Al Students HEATIEE.

{# Control-Drag # File's Owner [f] contentArrayController S<H%Z| Classes.

4 Students FI MonitorPopup ] Content set 453 Classes [¥] Model key path: students, FRiXHA
ArrayController 2 XM ClassEntity ] students %5 .

2, AL, ArrayController #i#E& 4 T, FHBATEEHLEEIXLEN R L, LNCSWEBIN T, N1 %8 4,
TR 5 AT -
e StudentView.xib, J&JF Custom View Hi[f] TableView, HEF|FA1E B AFRFEL P4 Table Column,
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WA FRF, K3 value 4| Students, model key path A: name, FRBHZE 5 BREEN G

PP, TEEIX— 44 popup button cell, 3L Content 455 %] ClassPopups

FH ContentValues 4fE%] ClassPopup, model key path A: name, 3BHE B TUNIE 1) 4 5K

#H Selected Object 45E% Students, model key path A: inClass; WK 2 AN Jik R BT 1 — 515

&+ + button, f#ifH Control+Drag K H It F| Students b, &+ add: sh{EXEL

i - button, {#/ Control+Drag ¥4 HFE4F| Students I, % remove: ZEREL;

i - button, #3L Eanbled 4652 %] Students, ctroller key J4: canRemove;

DL R in, MRS E 4% 5 Students ArrayController 455, R4S — LA !

K] B v OQE)E

m | oa > (B Ay mE e BT AL

7 Placeholders

File's Owner
@ First Responder
o Application

5 Objects

Value Selection e, ™

¥ Selected Object (Students.arrangedObjects..

HE Custom View
B= S5croll View - Table View
" Table View

" Table Column - =&
s

=¥ Scroller

BZ Table Header View
= Square

= Square

@ ClassPopup
@ Students

W ClassView.xib

 Bind to: | Students +

Controller Key
arrangedObjects /
l\NI(:»:ieI Key Path
Class
\&\Transfﬂrmer /
)
) N|Mlectmn

"] Always Presents Application Modal Alerts
] Conditicnally Sets Editable
E Conditionally Sets Enabled

E Creates Sort Descriptor
E Raises For Not Applicable Keys

] validates Immediately

J&HF Custom View HBEgi, , HERNIERPEL Table Column: I, I value 45EF| Classes, model key

path Jy: name, FWIX—% BI/RPEGIIZHR;

W Box, ¥ Title 4552 % Classed, model key path 4: name, 3% & F J7/ No Selection Placeholder *4: No Selection,
Null Placeholder Jg: Unnamed Class. #8] box W RI{E B AEPIEHN(E S, A& EAIEg, W E~ No Selection.

JEJF Box

¥ Pop up button

#JL Content 485 %] MonitorPopup;

#H ContentValues k5] MonitorPopup, model key path J9: name, B H AT 22 R LK

¥ H Selected Object 415EF| Classes, model key path Jy: monitor; 2 B340k th #2224 MR Z B R A K s

JEFFH4 tabel view, B F|FRATE 254EX /> Table Column,
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WIREAES, K value 4FEF| Students, Model key path A: name, B4R DIRZYIH A FTE 24K LHK.

i&H + button, f#if] Control+Drag ¥+t E| Classes I, #E# add: Zh1EREK;

& - button, i/ Control+Drag K HiG# %] Classes ., % remove: ZH{EREL;

ik - button, ¥ 3L Eanbled 82 %| Classes, ctroller key A: canRemove;

DL SRR, MIBRPE I3 EE 25 Classes ArrayController 455 .

D B 8 % « © |6 =

7 Placeholders

| File's Owner
@ First Responder
o Application

5 Objects

v s Custom View
b B2/ Scroll View - Table View
= Square

= Square

>
P (RNl
v HE Box - Box
b "9 StaticText - i€
> Pop Up Button Cell

b B2/ Scroll View - Table View
@ Students
@ MonitorPopup
@ Classes

| « » [0 # w2l =) = Pop Up...

Value Selection

"]

>
>
>

Caontent (MonitorPopup.arrangedObjects)

Content Objects

Content Values (MonitorPopup.arrangedObjects.name)
Selected Index

Selected Object (Classes.selection.monitor)

Selected Tag

Selected Value

Availability

- Enabled
- Hidden
Font

Font

Font Bold

Font Family Name
Font Italic

Font Mame

¥y rv¥ vy vryryry

Font Size
Parameters

b Tool Tip

b, BRI, WARIRRIREF ST AL, LIRS IER T, EEEIXES, A EsE I

8, /N, Yl view,

IAER) T B RS A%, &2 MyDocument.h (ARSI

#import <Cocoa/Cocoa.h>

@class ManagedViewController;

@interface MyDocument
@private
NSBox *

box;

NSPopUpButton * popup;

NSMutableArray *viewControllers;

NSInteger currentIndex;

@property (nonatomic, retain)

DI -~ (BRI : http://blog.csdn.net/kesalin A i«

: NSPersistentDocument {

IBOutlet NSBox *

box;

http://weibo.com/kesalin/
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@property (nonatomic, retain) IBOutlet NSPopUpButton * popup;

- (IBAction) changeViewController: (id)sender;

- (void) displayViewController: (ManagedViewController *)mvc;

@end

B MyDocument.m AL EN R .
#import "MyDocument.h"
#import "ClassViewController.h"

#import "StudentViewController.h"

@implementation MyDocument
@synthesize popup;

@synthesize box;

- (id) init

self = [super init];

if (self) {
// create view controllers
//

viewControllers = [[NSMutableArray alloc] init];

ManagedViewController * mvc;

mvce = [[ClassViewController alloc] init];

[mvc setManagedObjectContext:[self managedObjectContext]];
[viewControllers addObject:mvc];

[mvc release];

mvc = [[StudentViewController alloc] init];
[mvc setManagedObjectContext:[self managedObjectContext]];
[viewControllers addObject:mvc];

[mvc release];

return self;

- (void) dealloc
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self.box = nil;
self.popup = nil;
[viewControllers release];

[super dealloc];

- (NSString *)windowNibName

// Override returning the nib file name of the document

// If you need to use a subclass of NSWindowController or if your document supports multiple

NSWindowControllers, you should remove this method and override -makeWindowControllers instead.

return @"MyDocument";

- (void)windowControllerDidLoadNib: (NSWindowController *)aController

[super windowControllerDidLoadNib:aController];

// init popup

//
NSMenu *menu = [popup menu];
NSInteger itemCount = [viewControllers count];

for (NSInteger i = 0; i < itemCount; i++) {
NSViewController *vc = [viewControllers objectAtIndex:i];
NSMenultem *item = [[NSMenultem alloc] initWithTitle:[vc title]
action:@selector (changeViewController:)
keyEquivalent:@""];
[item setTag:i];
[menu addItem:item];

[item release];

// display the first controller

//

currentIndex = 0;

[self displayViewController: [viewControllers objectAtIndex:currentIndex]];

[popup selectItemAtIndex:currentIndex];
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#pragma mark -

#pragma mark Change Views

(IBAction) changeViewController: (id)sender

NSInteger tag = [sender tag];
if (tag == currentIndex) {
return;

currentIndex = tag;

ManagedViewController *mvc = [viewControllers objectAtIndex:currentIndex];

[self displayViewController:mvc];

(void) displayViewController: (ManagedViewController *)mvc

NSWindow *window = [box window];
BOOL ended = [window makeFirstResponder:window];
if (!ended) {
NSBeep () ;
return;
}
NSView *mvcView = [mvc view];

// Adjust window's size and position

//

NSSize currentSize = [[box contentView] frame].size;
NSSize newSize = [mvcView frame].size;

float deltaWidth = newSize.width - currentSize.width;
float deltaHeight = newSize.height - currentSize.height;
NSRect windowFrame = [window frame];

windowFrame.size.width += deltaWidth;

windowFrame.size.height += deltaHeight;
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windowFrame.origin.y -= deltaHeight;

[box setContentView:nil];

[window setFrame:windowFrame display:YES animate:YES];

[box setContentView:mvcView];

// add viewController to the responder-chain
//
[mvcView setNextResponder:mvc];

[mvc setNextResponder:box];

Q@end

1 MyDocument 1, A1GIE T#4 ManagedViewController, 3¥ managedObjectContext & A, X4
ViewController 43 ISR ELR 55 E AN F4IE, SRJ58d popup button FIEERAEAR 12 B Y)#LEo%: 78 displayViewController
o, FRATARYE w7 S N R R R A RN R ERATEE LIS box FIHEZIK/N. #THF MyDocument.xib, 1E
N E:

m A > (P 4 srEheheze. aor D B B &0 & =

WYTCILET RAUTOS LF
[T Placeholders v View
- File's Owner Show | Frame Rectangle )4-]
First Responder
@ ; .p L * * * 17 m 16 m M
n,;ﬁgAppllcatmn ] X e ¥ o
¥ Objects . 495 |[] 381 (3]
= fe o W] Width Height
¥ =S| Window Origin
v (S View - ——
b = Bon lln Button
Box — % —
I Autosizi_ni/ Example +
Arrange | Position View H v
D (| =

SRJ5, [ Control+Drag, # File's Owner [¥] popup A1 popup button #E£, box 5 box #EE, JK popup button ] action

&% #E N File's Owner ] - (IBAction) changeViewController:(id)sender.

ZUb, PN TAERERT . WMESTRER, MARAHEANGE, OIS RNSEA, P9, JFseE AP, I

PIKBEET .
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[AiX]XCode THJ i0S HITilllik

WK (http://blog.csdn.net/kesalin)
CC VFHl, %R

XCode WET OCUnit HIGllRAELE, {5 H i felr FH iR AELL R %2 GHUnit. il GHUnit + OCMock 24, FAiTAl LA
18 i0S FHHTHR KIS TCINR I S . A SCEHE R Il 7 XCode 4.2 Rl OCUnit, GHUnit A1 OCMock #47 #.76It.
OCuUnit

1E XCode Ffii—4 OCUnitProject T.f%, # ' Include Unit Tests HEfFHE,

Choose options for your new project:

|\

Product Name OCUnitProject
Company Identifier ' com.luozhaohui

Bundle Identifier com.luozhaohui.OCUnitProject

Class Prefix [_UTS

Device Family | Universal +

[QI Use Storyboard

(] e Automatic Reference Counting
@ Include Unit Tesis

\7Cancerli\ [ Previous | [ Next |
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OCUnit HEZEN S RIRATEZNARI Unit Test HEZLAHD:

800
@ @ | OCUnitProject  iPad 5.0 Simulator ]
Run Stop Scheme
|' i { o ® 4 = » B | 4 | EDCUnitPrujm
OCUnitProject
¥ 3 ; targets, i05 DK 5.0 ]| PROJECT

¥ (] OCUnitProject £ ocunitproject

El UTSAppDelegate.h TARGETS

|:| UTSAppDelegate.m
Main5Storyboard_iPhone.storyboard
MainStoryboard_iPad.storyboard

E
E
|£| UTsViewController.h
]

b || Frameworks
b || Products

XCode fE OCUnitProjectTests.m HABATAZNAER T —A Fail fl1R:

- (void) testExample

STFail (R"Unit tests are not implemented yet in OCUnitProjectTests");

iEFATKISIT Test, HEHEIBCR:

e 0o M OCUnitProject.xcodeproj
= . Build Si ded | Tod. t 10:48 AM
@ [0, » iPhone 5.0 Sim... ] E] uild Smecended | Today 2

Build Jf Stop Scheme Breakpoints Enistisill

[ =] i Z & 4 = =» B = m < % & |NosSelection
- aOCUrlitPr_oject [ Al Output * ( Clear ) (O | M0 JE

e There is absolutely no warranty for GDB. Type "show warranty" for
¥ [ | OCUnitProject details.
|_h| UTSAppDelegate.h This GDB was configured as "xBb_bB4-apple-darwin".Attaching to process

1338,

m| UTSAnoDe egate:m Test Suite 'All tests' started at 2011-12-23 02:47:28 +0000

E| MainStoryboard_iPhone.storyboard | Test Suite */Users/LuoZhachui/Library/Developer/Xcode/DerivedData/
E| MainStoryboard_iPad.storyboard 0CUnitProject-eogladkgexpchgcohoibfvovmeqj/Build/Products/Debug-
|—h| UTSViewController.h iphonesimulator/0CUnitProjectTests.octest(Tests)' started at

2811-12-23 B82:47:28 +0088@
m| UTSViewController.m Test Suite 'OCUnitProjectTests' started at 2011-12-23 B2:47:28 +00@9
» [ |Supporting Files Test Case "-[0CUnitProjectTests testExample]' started.
fu sarsiLunZhuohuxﬂlncumntsfstudyﬂll:l.ln:.t Frn] ect/0CUnitProjectTests/

fests tastExumE‘lal
ac 25Ts

ailed (0.000 sa:nnds)

h| OCUnitProjectTests.h
|_E| OCUnitProjectTests.m
[ 2 DSUppor‘ting Files
» [ | Frameworks

Executed 1 test with 1 failure (8 unexpe:ted} in @.eee (8 8881
seconds

» [ Products Test Suite '/Users/LucZhachui/Library/Developer/Xcode/DerivedData/
0CUnitProject-ecgladkgexpchgcohoibfvovmeqj/Build/Products/Debug-
iphonesimulator/0CUnitProjectTests.octest(Tests)' finished at
2811-12-23 082:47:28 +0008.
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MBE L T RIS AT UE E, MR A S, FET. BRI TSI OCUNitProjectTests —FEdw S 4k & H
SenTestCase KT, EHPHRMERL: - (void) testXXX(); FIMNKEREEERT, LIRS TR EZRT HAFRRZ
PL test RIS REEL.

OCUnit M SR E T HF, 5 XCode £ L

GHUnit

GHUnit 2&— P ILIRNESE, B af ML AT, ShRETR M4k, Mark 5 7 —%% OCUnit vs GHUnit {30, 4240
Kz LI —F . OCMock /& H Mulle Kybernetik 3 OS X Al i0OS “F& 4% f3%4E mock object F 4 2 sl HE L o

THERA- AR E GHUnit fl OCMock

1, Hk, QlE#—A4% GHUnitProject FISEMLEIRN AR, HR: AZHESF Include Unit Tests MEFFHE. R/FIE1T, RiZ
WEbE.

2, WINETIY test target, & TN T4, S A Add Target, Hrifi—4~4 4y Tests ) Empty Application 2R,
iLH )& T GHUnitProject & : AZHES Include Unit Tests JEFFAE.

800 ™ GHUnitProject.xcodeg
@ @ | GHUntP...  iPad 5.0 Simulator | [ | Bulld Sucosaded | Today at 11:1
R SO s i SChe e B —

o8 H = = B wi | 4 B | [ GHUnitProject

PROJECT Summary Infa Build Setting
™ GHunitProject

.+ GHUnitProject
" P41 target, i0S SDK 5 %
w | | GHUnitProject
@ UTSAppDelegate.h
@ UTSAppDelegate.m
E| MainStoryboard_iPhone.storyboard
E| MainStoryboard_iPad.storyboard
@ UTSViewController.h
@ UTSViewController.m
» [ | Supporting Files
» [ | Frameworks
» [ | Preducts

p Target Dependencies (0 items)

#-» GHUnitProject

b Link Binary With Libraries (3 items)

[
[I* Compile Sources (3 items)
L
L

p Copy Bundle Resources (3 items)

©

Validate Settings

+ | O @EF(®
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http://longweekendmobile.com/2011/04/15/unit-testing-in-xcode-4-use-ocunit-and-sentest-instead-of-ghunit/
http://ocmock.org/
http://www.mockobjects.com/

I A= CGRAIEH Cocoa #UFE)

Choose options for your new target:

Product N£e ITests _)

Company ldentifier | com.luozhaohui

Bundle Identifier com.luozhaohui.Tests

. Class Prefix |UTS
Device Family | Universal e
[ Use Core Data

|| Use Automatic Reference Counting

Profect | 5 GHUnitProject ‘)

| Cancel | [Previous |[ Finish ]

3, [ Tests LFEd (EEZE Tests LFE) N1 GHUNitlIOS Framework. 45 F#5 XCode WA M AT GHUNitIOS
Framework. FESCUFIATLAEEEEH /7 10S MR ZEECRS: AUk dE, Bhdutss 3 347 SuEEESE.

3.1, f#tlk GHUNitIOS HEZLE] GHUnitProject ~, il GHUnitIOS.framework 5 Tests 7ER—HZX T .
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https://github.com/gabriel/gh-unit/downloads
https://github.com/gabriel/gh-unit/downloads
http://gabriel.github.com/gh-unit/docs/appledoc_include/guide_install_ios_4.html

I A= CGRAIEH Cocoa #UFE)

3.2, [E%| XCode, #iili TFE 1) Frameworks group, i+ Add Files to...22 5., #&H GHUNitlOS.framework , V£ targets
ZIEFE Tests.

i [« /> (5] = m |[ =~ |[ G GHUnitOS framework 3| (Q

w » GHUNItIoS
== [l Headers

12} LuoZhaohui

= . | GHUnitProject.xcodeproj ] Resources
= All My Files [ Libraries [ Versions
o Applications 1 Tests [

Desktop
™ D uments
0 Downloads
Pictures

FAVORITES

¥ ¥ T v

¥ ¥ ¥ ¥ T ¥

I
SHARED

L1 “=2"#“iMac”

@ annie 11 1 1

| Mew Folder | | Cancel | @

3.3, &H Tests [ Build Settings: £ Other Linker Flags *##hi#4- flag: -ObjC Al -all_load.

s | 4 > | [ GHUnitProject

=
PROJECT Summary Info | (Build Sel%gs | Build Phases Build Rules
GHUnitProject | Basic | Levels "™ T linker Flags )
TARGETS Senfng. iy Tests S —
¥Linking
GHUnitProject N N - N N
i Link With Standard Libraries Yes ¥

OpenMP Linker Fla

P Other Linker Flags

EE——————
g Ker Flags

q ~-fopenmp

PN

-ObjC
-all_load

_

Cooned)
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3.1, M Tests TFEH ) UTSAppDelegate.h #il UTSAppDelegate.m P41
3.2, &% Tests TREHH main.m JH:
#import <UIKit/UIKit.h>

#import <GHUnitIOS/GHUnitIOSAppDelegate.h>

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

return UIApplicationMain (argc, argv, nil, NSStringFromClass ([GHUnitIOSAppDelegate

class]));
}
}
3.3, R IFHIR Tests>iPhone 5.0 Simulator, #FiFEIT, MIZAEMR RN FRCR. HATRATLERA S A SLERI, Bk
TIRNZ -

EER 12:09 PM (=~

Tests Run

Select ‘Aun’ to start tests

All Failed

4, %5 GHUnit Wik, [ Tests TFEHRINAA GHUnitSampleTest [¥) Objective C class. A AW T:
GHUnitSampleTest.h

#import <GHUnitIOS/GHUnit.h>
@interface GHUnitSampleTest: GHTestCase
{}

@end

GHUnitSampleTest.m

#import "GHUnitSampleTest.h"
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@implementation GHUnitSampleTest

- (void) testStrings

NSString *stringl = @"a string";

GHTestLog (@"I can log to the GHUnit test console: %Q@", stringl);

// Assert stringl is not NULL, with no custom error description

GHAssertNotNULL (stringl, nil);

// Assert equal objects, add custom error description
NSString *string2 = @"a string";

GHAssertEqualObjects (stringl, string2, @"A custom error message. stringl should be equal

to: %@.", string2);

-

Q@end

RJEGFIEAT, M Run, FORWIR:

Eria 12:17 PM =

testStrings

Tests finished. Took 0.001s (0.000s in test time) 0/0 (0
failures)

All Failed

K Al A SoRFTLARINR, Failed #287< %A T IR, 8K, GHUNit. #RAT LA GHUnitSampleTest #0713
W, el

- (void) testSimpleFail

GHAssertTrue (NO, nil);
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BATATLAI) Tests #INE LR, HEZIRAMKEH GHTestCase, HH i MNR 77 3462 o5 Tk B H 74 542 A
test NHTZERITT .

OCMock

THEAKRA I OCMock.

1, FATRAEABESAER T 2RI OCMock. £ GHUnitTest H3t Nt Libraries H3%, i%H®2S Tests HE P,
NEREAES, BRI EZER . U R k30t IbOCMock.a » framework SCf4: OCMock framework ,
FTIF P8 IFH ocmock-1.77.dmg, # L Release/Library/Headers/OCMock’ Hk% Libraries F. %
H &N

[ GHUnitlOS.framework = | libOCMock.a |h| NsNotifica...Additions.h
(] GHunitProject > |h| OCMArg.h

™ GHunitProject.xcodeproj [h| DCMConstraint.h

[ Libraries > [h] oCMack.h

[ Tests 3 [h| DCMockObject.h

[h| OCMackRecorder.h

2, f£ GHUnitTest TR ¥4~ Libraries (6 group, A libOCMock.a F1H 3% OCMock, %7 target /& Tests.

||:e.1 > |82 | = Jul] m |[ = ~ ][ & OCMock 3| (Q .
| FAVORITES libOCMock.a |h| MsNotifica...Additions.h :
&} LoZhaohui [ OCMock » [h] OCMArg.h
— ) [h] OCMConstraint.h
| = All My Files &l OCMack.h
| rf_\; Applications @ OCMockObject.h f
[ Desktop [h] OCMockRecorder.h '
% Documents
0 Downloads
Pictures
SHARED
L "Ereg iMac”
= annie L L L
Destination [ | Copy items into destination group's folder (if needed)
Folders (#) Create groups for any added folders |
() Create folder references for any added folders
|
Add to targets GHUnitProject |
sts i
| |
| Mew Folder | | Cancel | | Add |
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http://svn.mulle-kybernetik.com/OCMock/trunk/Examples/iPhoneExample/Libraries/libOCMock.a
http://www.mulle-kybernetik.com/software/OCMock/#download
http://ocmock.org/downloads/ocmock-1.77.dmg

I A= CGRAIEH Cocoa #UFE)

3, WHE Tests 1 Build Setting. il Libray Search Paths fi# $(SRCROOT)/Libraries:

w | 4 | [ GHUnitProject

PROJECT
[ GHunitProject

TARGETS
M GHUnitProject

Summary Info | Build Sertings | Build Phases Build Rules Ly

Combined Levels (g Library Search Pat@ || Na

o Tests. e De

wSearch Paths Ab
¥ Library Search Paths "[Users/LuoZhaohui/Documents /Study/GHUnitProject/Libraries” g:
ik

Recursive | Path

1£ Header Search Paths #1141 $(SRCROOT)/Libraries, Jfi%H Recursive HEfFHE.

w | 4 > | [JGHUnitProject

D |

PROJECT
™ GHUnitProject

TARGETS
o GHUnitProject

Summary Info |

Build Settings |

Setting
¥ Search Paths

pasic (@D | I Levels

Build Phases

ﬁﬁkar{h Paths )

Build Rules

——
o Tests

Alwa Barch er Paths
m .» Header Search Path

User Header Search Paths

No s

¥ Quick Help

Name: Header Search |
Declaration: HEADER_SE#

Abstract: This is a list o
be searched by the con
imported header files v
Objective-C, C++, or C
are delimited by whites

™ Mema
[ Done JJ

4, W5 OCMock Jlik. [ Tests TRET M4 A OCMockSampleTest [¥] Objective C class. H P& T:

OCMockSampleTest.h

#import <GHUnitIOS/GHUnit.h>

@interface OCMockSampleTest

@end

OCMockSampleTest.m

#import "OCMockSampleTest.h"

B = (B http://blog.csdn.net/kesalin T EAZ I«

GHTestCase
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#import <OCMock/OCMock.h>

@implementation OCMockSampleTest

// simple test to ensure building, linking,

// and running test case works in the project

- (void) testOCMockPass

id mock = [OCMockObject mockForClass:NSString.class];
[[[mock stub] andReturn:@"mocktest"] lowercaseString];
NSString *returnValue = [mock lowercaseString];

GHAssertEqualObjects (@"mocktest", returnvValue,

@"Should have returned the expected string."):;

- (void) testOCMockFail

id mock = [OCMockObject mockForClass:NSString.class];

[[[mock stub] andReturn:@"mocktest"] lowercaseString];

NSString *returnValue = [mock lowercaseString];

GHAssertEqualObjects (@"thisIsTheWrongValueToCheck",

returnValue, @"Should have returned the expected string.");

@end

iFizAT, Al Run, ZCRINTE.

I = (PHERE): http://blog.csdn.net/kesalin #IHAZIR: http://weibo.com/kesalin/
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PIE =1 (A Cocoa HifE)

EEM = 12:45 PM (==

GHUnitSampleTest

testStrings v 0.00s >
OCMockSampleTest

testOCMockFail X 0.02s >
testOCMockPass » 0.00s >

Tests finished. Took 0.122s (0.017s in test time) 2/3 (1
failures)

ZI,i0S R OCUnit, GHUnit, OCMock H G/ At B T o MR A HAb— 2L MRAESE, lLin google Hi5# GTM.
BH ik

OCMock: http://ocmock.org/

Unit Testing in Xcode 4- use OCUnit and SenTest instead of GHUnit

GHUnit Reference: http://gabriel.github.com/gh-unit/
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http://www.google.com.hk/url?sa=t&rct=j&q=http%3A%2F%2Fcode.google.com%2Fp%2Fgoogle-toolbox-for-mac%2Fwiki%2FGTMXcodePlugin&source=web&cd=1&ved=0CC0QFjAA&url=http%3A%2F%2Fcode.google.com%2Fp%2Fgoogle-toolbox-for-mac%2Fwiki%2FGTMXcodePlugin&ei=JuXzTvujMKOYiAejkeixAQ&usg=AFQjCNGj88GOANPNi20-0KpntSnfn4ErVw&sig2=DGqoY5TWXJJsnnEAfUMuvA
http://ocmock.org/
http://longweekendmobile.com/2011/04/15/unit-testing-in-xcode-4-use-ocunit-and-sentest-instead-of-ghunit/
http://gabriel.github.com/gh-unit/

PIE =1 (G

RN H Cocoa ZUFEY

[ ]XCode HJ—LELiFiRET5

BRI (http://blog.csdn.net/kesalin/)

CC ¥#n],

XCode W& GDB, AW LALE A4

47 GDB i & R EAIRET .

AR I Ak

KA 20— L85 T A2 DL U

po #34: A print object MI4iE, Bt REICARE (B M5 description 78 BIRBHFHEBEL) -
e
ﬁf i @autoreleasepool
51 {
52 MNSDictionary % dict = [[NSDictionary alloc] initWithObjectsAndKeys:
53 @"one", @' first" | |
5y @" two" @ second“
55 @"'three", @"'third",
5 nill;
=y NSString # firstObjct = [dict objectForKey:@'first"l; Thread 1: Stopped at breakpaint 2
£g NSLog(@" >> first objct is %@, firstObjct);
ey EI Ifirstubjct crashTest]; . Instance method *-crashTest' not found (return type defaults to 'id')
= 1 o 3 t | RunTimeSystem » i Thread 1 » O main
Local + (Q All Qutput + ( Clear ) (10 il (M)
[ arge = (int) 1 GMU gdb 6.3.58-208858815 (Apple version gdb-17@8) (Mon
» [ arg 1 char **) 0x7fff5fhff950 Aug B 2@:32:45 UTC 2011)

I'dict = (__NSCFDictionary *) 0x1001149e0 3 key/valle
¥ NSObject = (NSObject) {...}
Visa = (Class) Ox7fff7e2578a8

Copyright 2884 Free Software Foundation, Inc.

GDB is free software, covered by the GNU General
Public License, and you are

elcome to change it and/or distribute copies of it

under certain conditions.

Type "show copying" to see the conditions.
There is absolutely no warranty for GDB.
warranty" for details.

This GDBE was configured as "xB6_64-apple-
darwin".tty fdev/ttys@oe

sharedllbrary apply-load-rules all

acess 773 thread @x@]

¥isa = (Class) Ox7fff7e257880
Visa = {Class) Ox7fff7e257b50
Fisa = (Class} Dx?ﬁ"f?eES?bSO
b [0 firstObjct™=
» [@ dict = {__NSCFDictionary *) 0x1001149e0 3 key/value pairs

Type "show

g
£] po dict

first
second =
third =

one;
two;
three;

{gdb}

PN =

FEF, BAEH po a4 Eas—1 NSDictionary A% .
K% dict A EGE R, RIS EETR isa BIEZR (B class fl_metaclass £t %)
% #1“Print Description of "dict™, WATLAZEFEHI G4t dict FIFEAEE.:

EEALZMBATTLLES dict f—LEE.
AT LA ME dict,

3 key/value pairs, &

Printing description of dict:

<CFBasicHash 0x1001149e0 [0x7fff7e27ff40]>{type immutable dict, count 3,

entries =>

0 : <CFString 0x100002458 [0x7fff7e27ff40]>{contents ="first"} = <CFString 0x100002438
[0x7fff7e27ff40]>{contents = "one"}

1 <CFString 0x100002498 [0x7fff7e27f£f40]>{contents = "second"} = <CFString
0x100002478 [0x7fff7e27££40]>{contents = "two"}

2 : <CFString 0x1000024d8 [0x7fff7e27£f£40]>{contents ="third"} =<CFString 0x1000024b8
[0x7£ff£f7e27££40]>{contents = "three"}
}
(gdb)
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http://developer.apple.com/library/mac/#documentation/DeveloperTools/gdb/gdb/gdb_4.html
http://blog.csdn.net/kesalin/article/details/7211228

PRA ) (RN Cocoa #HE)

print #r€: A AT AL, T DU X KA G S

LR

(gdb) print (char *)[[dict description] cStringUsingEncoding:4]

$1 = 0x1001159c0 "{\n first = one;\n second = two;\n third = three;\n}"
(gdb) print (int) [dict retainCount]

$2 =1

(gdb)

7E: 42 NSUTF8StringEncoding fI1H .

info #y4: FATH LIEE A A HERTE (S B

thin “info symbol PW7FHbaE" Af DISREUNAEHbIEFTE ) symbol #2615 B :
(gdb) info symbol 0x00000001000017£7

main + 343 in section LC SEGMENT. TEXT. text of
/Users/LuozZhaohui/Library/Developer/Xcode/DerivedData/RunTimeSystem-anzdlhiwvlbizpfureuvenvm

atnp/Build/Products/Debug/RunTimeSystem

teln vinfo line *PyAEtbk" WTLASREL Y A7 3tk 76 A AR AT AR SR 45 5«
(gdb) info line *0x00000001000017£7

Line 62 of "/Users/LuoZhaohui/Documents/Study/RunTimeSystem/RunTimeSystem/main.m" starts at

address 0x1000017f7 <main+343> and ends at 0x10000180a <main+362>.

show ¥4 /K GDB HIKHI{EE. W: show version 7R GDB A B

(gdb) show version

GNU gdb 6.3.50-20050815 (Apple version gdb-1708) (Mon Aug 8 20:32:45 UTC 2011
Copyright 2004 Free Software Foundation, Inc.

GDB is free software, covered by the GNU General Public License, and you are
welcome to change it and/or distribute copies of it under certain conditions.
Type "show copying" to see the conditions.

There is absolutely no warranty for GDB. Type "show warranty" for details.

This GDB was configured as "x86 64-apple-darwin”.

help @4 WREILIEAMASNIEET, WTLMER help 4% KIKMFEIIEE. W helpinfo Box info M4 M.

(gdb) help info

Generic command for showing things about the program being debugged.

List of info subcommands:
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info address -- Describe where symbol SYM is stored

info all-registers -- List of all registers and their contents

info args -- Argument variables of current stack frame

info auxv -- Display the inferior's auxiliary vector

info breakpoints -- Status of user-settable breakpoints

info catch -- Exceptions that can be caught in the current stack frame
info checkpoints -- Help

info classes -- All Objective-C classes

Type "help info" followed by info subcommand name for full documentation.
Command name abbreviations are allowed if unambiguous.

(gdb)

TER G 5 B Ab 5B T

A INHEBRA TR AN ALE R AN I7 5, crash T, 1 crash XARMETEH. 5 OMIERE RS T % 2 ik Bl s, A
KL ZAE objc_exception_throw & BWi . WEALTEN: HH/E XCode % CMD+6, HEAWSEHEL; A5 Mlih
UM+, HEIEI Symbolic Breakpoint, £ Symbol —#4#fi\: objc_exception_throw, #A)5 fiifi done, 5. IXFETE
Debug x0T, AT G FH, AAEEI R b T . L e AT RS, FRiL [firstObjctcrashTest]; it 5
% . 1 objc_exception_throw A #EWi iz )5, FFMAEZIDAHE T, TATNITHERDLEA A M5 H I8 T .

E» WNSString * firstObjct = [dict objectForKey:@"first"]:
53 NSLog{@" == first objct is %E8", firstObjct);
£ élﬂi IfirstObjct crashTest]; Thread 1: Stopped at breakpoint 2 D
62 } . Instance method '-crashTest' not found (return type defaults to 'id")
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RAEHE]Mac FECE Git R

g (http://blog.csdn.net/kesalin)
CC ¥rv], HEuHEVIH AL

XCode 4 BRINICHE Git (ENRIGEEE, MEATHE—NEEMEE, ofLVAEIEBAGE, R
MEPERAEARM . A BIAE mac Hlas EEIEE Git IRg5as, SAMEKRE. A gitosis KLl
R, ERMEIRS SN LelE—N 2N git RS oRAIE git IkRHs, HAb i ssh L
P git R55%s.

AR R

—, Qg git Kk

1, fEREMRS #EINLEE Server LA git K. FATATLLEL System Preferences->accounts 3k
. X BRAIIN—A git /) administrator K/, administrator 204K, EX BN T
fii.

N OO Accounts

(<[> ) (shawai ] a

ﬁ
New Account” Administrator \ ‘:]

AN

18]
=T j Name: git
Other Accol D
1 Guest A Acgbunt name: git
Sharing q

oups

"I Turn on FileVault protection

® (" Cancel ) ( Create Account )
| is... )
ﬁ Login Opurons T
+
. ﬂ“ .
] Click the lock to prevent further changes. @

2, WBEIEN

logout MMk, fF git K/ &3, 7F System Preferences->Sharing 1, Ai%: Web Sharing
1 Remote Logig.

Z, TF#EZ&E gitosis

1, Mac Snow ERACZ RFAT1%3E T Git M Python, w7 LME T fr & E HRAME B
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P =1 (RN Cocoa HFE)

yourname:~ git$ git --version

git version 1.7.3.4

yourname:~ git$ python --version
Python 2.6.1

2, #iTdr4 "git clone git://eagain.net/gitosis.git" Kk % gitosis

yourname:~ git$ git clone git://eagain.net/gitosis.git

Cloning into gitosis -

remote: Counting objects: 614, done.

remote: Compressing objects: 100% (183/183), done.

remote: Total 614 (delta 434), reused 594 (delta 422)

Receiving objects: 100% (614/614), 93.82 KiB | 45 KiB/s, done.
Resolving deltas: 100% (434/434), done.

3, # A gitosis H3t, #H#r4 "sudo python setup.py install" k#47 python FHIASRkZ%: gitosis.
yourname:~ git$ cd gitosis/

yourname:gitosis git$ sudo python setup.py install

running install

running bdist_egg

running egg_info

creating gitosis.egg-info

Using /Library/Python/2.6/site-packages/setuptools-0.6c9-py2.6.egg

Finished processing dependencies for gitosis==0.2

=, #I/E ssh rsa A%

1, [HF) client Hl&s L, #{E ssh A8, FEXEILMEMF—GHLE L5 — MK ER client. sk
fEJN client KINLES 5168 server MINLEAZA—&, ARG SIEAH, BEFIRSH /tmp
FHa o RAARAER—GHLE L, FATTLUEL IR 55— terminal, /] su D)2 local K/ minl
LATFJ IR 5 A P AN K o

yourname:~ git$ su local_account

Password:

bash-3.2$ cd ~

bash-3.2$ ssh-keygen -t rsa

Generating public/private rsa key pair.

Enter file in which to save the key (/Users/local_account/.ssh/id_rsa):

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /Users/local_account/.ssh/id_rsa.

Your public key has been saved in /Users/local_account/.ssh/id_rsa.pub.
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bash-3.2$ cd .ssh
bash-3.2% Is
id_rsa id_rsa.pub

bash-3.2$ cp id_rsa.pub /tmp/yourame.pub

fE RHIf AR, il su PIE local K (RATER—&HL3E EAGRH0, REHANE local Ik
J1H home H 3, il ssh-keygen -t rsa 4k id_rsa.pub, #J5 ¥ i% X # N E
#| /tmp/yourname.pub,iX#f git Ik HEEAT LAY E) yourname.pub T, 7EIX BLgi 44 &N TEF7E git
FEERZ A client.

W, fiif ssh ANV gitosis

1, AR IBF T30 (IBf:, usb %45) # 1 yourname.pub ZER42:K /tmp/yourname.pub.
N R, BANIRS SN git K, BEAJRTIRS] gitosis H, BEATUN NERIEWIAAIL
gitosis, WILAILENIE, STE git 1 home Tf## repositories HX%.

yourname:gitosis git$ sudo -H -u git gitosis-init < /tmp/yourname.pub

Initialized empty Git repository in /Users/git/repositories/gitosis-admin.git/

Reinitialized existing Git repository in /Users/git/repositories/gitosis-admin.git/

EXE, &%iZ client HHCAEZFETMK S, FULE git ) home BRTF&AEIER, X4
authorized_keys N4 5 yourname.pub ZEAZ.

yourname:~ git$ cd ~

yourname:~ git$ cd .ssh

yourname:.ssh git$ Is

authorized_keys

RAVFEY authorizd_keys FifEm, FHSCAGIESATITE, Mk B "command="gitosis-serve
yourname",no-port-forwarding,no-X11-forwarding,no-agent-forwarding,no-pty " iX—17:

yourname:.ssh git$ open -e authorized_keys

SRJA, FATH post-update KT RI AR, LME client dmnl DARAZHE K.

yourname:gitosis git$ sudo chmod 755 /Users/git/repositories//gitosis-admin.git/hooks/post-update
Password:

yourname:.ssh git$ cd ~

yourname:~ git$ cd repositories/

yourname:repositories git$ Is

gitosis-admin.git

yourname:repositories git$
7E L a2 H A LLEF], gitosis WRENGEREALS L, RATTLERAMK ST checkout, 25

Xt gitosis HEATHCEE AL, USRS AN git KT,
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JE—4, B git Ik PATH #iz.

yourname:gitosis git$ touch ~/.bashrc

yourname:gitosis git$ echo PATH=/usr/local/bin:/usr/local/git/bin:\$PATH > .bashrc
yourname:gitosis git$ echo export PATH >> .bashrc

yourname:gitosis git$ cat .bashrc

PATH=/usr/local/bin:/usr/local/git/bin:$PATH

export PATH

2, MRS AR HIBCE TE K

T, client Bt#E

1, [F| local WK/, HZLfE terminal AW T ard1&ek local B git L&
bash-3.2$ git config --global user.name "yourgitname"

bash-3.2$ git config --global user.email "yourmail@yourcom.com"

2, MERARSS 28 R EERIEM, ¥ 10.1.4.211 iR AR S5 1 4 AR AR 55 28 ik BT m] .
yourname:~ local_account$ ssh git@10.1.4.211
Last login: Mon Nov 7 13:11:38 2011 from 10.1.4.211

3, TEAMH clone MR%# &%, TMLL gitosis-admin.git Jyfi:
bash-3.2$ git clone git@10.1.4.211:repositories/gitosis-admin.git

Cloning into gitosis-admin -

remote: Counting objects: 5, done.

remote: Compressing objects: 100% (5/5), done.
remote: Total 5 (delta 0), reused 5 (delta 0)
Receiving objects: 100% (5/5), done.

bash-3.2$ Is

Desktop InstallApp Music Sites
Documents Library Pictures gitosis-admin
Downloads Movies Public

bash-3.2% git

7 LR A ES], RA1CL MY clone RS2 gitosis-admin G FEEARH T .

4, FEAMEH gitosis-admin:

H gitosis-admin H3, BATREE —FHEZXEM: gitosis.conf X2 —ANECE M, BlE X

MRLE 7y A TR Le B e, FATH MBI AMEE & keydir S22 ssh AFIRIMLTT .
bash-3.2$ cd gitosis-admin/

bash-3.2$ Is

gitosis.conf keydir

bash-3.2$ cd keydir/
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bash-3.2% Is

yourname.pub

RATRFBEAEHAL client 774K ssh AHENE] keydir BT, JF7E gitosis.conf Cf4drid & ix £k
R PATCA MG E (R P 4 5B keydir T sh AAZME, Xt EERmRIIE BN ssh A%
RN, RGNS ERSE, XAEEL AT LLE AR client 5w i) RS SRS G JE T o
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[BHEISER Cocoa ZRASHLTE

% ##% (http://blog.csdn.net/kesalin)

CC VFHl, Fediid vl ikt

AR R priX

> Code Naming Basics US4z 5l

TEM AN G RE T R, FFRARG R B, ik, B, WEULHARER O TRNm4. ATiTie ke
Cocoa # [ f— iy L4 5E .

>> General Principles —fi: R
>>> Clarity JEi:
o I UT R BRI SIS, (RN A A ST A S i

A5 HE

insertObject:atindex: good

insertat: A A A atRoRftA?
removeObjectAtindex: good

removeObject: KA, FRINERBBRIERSEIIN S
remove AiEM ERRRA?

o UIRHEFALT, MMEAIKIRK, HEHEEE

(T P
destinationSelection good
destSel ENELi
setBackgroundColor: good
setBkgdColor: ZSEL

PRATBER ARG AN, AEA AT REIF AR, JUEAR SR AARRD ok B AN FSCAANTE 5 8 SERIT RN R AR -

o XM, IRATCMEMDHARREF I, L EANSGS. ES%: "THRZNGE L

o LA BN APL ZFR, QAR LLAE bl FEAR R PR B VR SRR
ARG RVP
sendPort FE R I A2 IR [l —AN R ik v 112
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displayName J& AR — A FRIE R 5 F P G A A ?

>>> Consistency —#:
o RuRefliflE Cocoa #fd#k M4 IREF—EIIARR. W RIRAKIE A 4 19— 8, 1R — T LT s s
HIFE A

o TEMMIZETTEMES, AN —BUEIER EE . £ RS SR DI RE 77 V5 BLZE A AR R 4 7R

(T HF
- (int) tag 7£ NSView, NSCell, NSControl HH & X
- (void) setStringValue:(NSString *) 1E¥F% Cocoa classes HH & X

>>> No Self Reference AEHRIEH
o RELZ TR EFIqH

A5 VP
NSString okey
NSStringObject SEi%rA

o fERY CrIAE RN AT A A IR A B AR B A2 %L 2 B
(T FF
NSUnderlineByWordMask okey

NSTableViewColumnDidMoveNotification okey

>> Prefixes Ri&R

WIS AR BB RIS BT X 5 AR ThAE TG . 8%, AESHIT M MERS 2 N EEASCHIAEL C
Foundation 1 Application Kit HE42) o RIZERT LARS 138 =5 FF R & 53 R AR Z (B 1 dr 44 798 CRIRE AT B 153 5L P A [ A
LR A1) A 44 5D

o HIZAHEMR. EHMBEI=DRE TR, AR T RILS TR

I Cocoa HEZ:

NS Foundation

NS Application Kit
AB Address Book
1B Interface Builder
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e fir% class, protocol, structure, BRHL, WM RIS 4 ROUNER AMERTTS, BOATNE CAE T IHERN &4
R RIRE, i 4% S5 R A 5 BT th A P i 2

>> Typographic Conventions HE4ixE

TEH APl JUE AN, TEMEM T — LB 4 E

o MFUEZABIAMLHR, AR SIENGIRN— I sUEN S BT CFRIZ, Bars%) o b, K58 8IA
0 R T L S B FE . TETE R BRI

o FIEA/NGHE—ARIENE FR, KSR BRI 7 EAAMERATTA . f0: fileExistsAtPath:isDirectory:
MR FVEL A=A NEIK S 1 BEAE R S, ZUASE, 4. NSimage i) TIFFRepresentation

o REALAE RS HOEHE TS, It HERSATSE mATA IR0 S 78, 0: NSRunAlertPanel,
NScCellDisabled

o BT NRIZCRF R LRRIAAA JENE . SERAF B Z T N . R = X AR S B A, ik
RS ELETHA CHEESH OENAE %, EESE0RENER. ESEHREHE—WUT LA
AP 144 2058 [F 2

>> Class and Protocol Names 2 5l fir 44
A BT ANETRRZE (BRI R A A4, KL EEEEMNRIH (FSHR%—T) . Foundation
. Application Kit 1R £ iX#EF, . NSString, NSData, NSScanner, NSApplication, NSButton L& NSEvent.

P SCRZ AR X T7 ik 4T R o T R 44
o REHM VUM E—HARM T, MARBAEFTIE, X0 2 R A 3 4 i (ing), A SR TRE.

(T VP
NSLocking good
NSLock HikE, ERERBRA

o HUPMNH G LT RITTIE IR S B 2 ML AN MO o R T 53N R — i, %3
RV L EARILE o FEIRXFMEIE, BATLE LI 2 TR 51Z2K 74 . NSObject PR RIXFE— Ml 7. XIS —HE
SEIERITTE, BT AR QAEHLRZ N A BRI, BB R R % B 77 5 B TS A 5. i
NSObject FiXLET7 kL EIRBIE , it LAFRATT SR A4 PR iy 441X MMM

>> Header Files L f#
Sk D7 SR I, FRATTAT DRI Hodiy 4 B e S SO 1 P 25 o
o FEBRPISL R EYI L A IRAL B U BB LE B Sk SO, %Sk SRR S 28BN R 44

K 75 Bl
NSApplication.h NSApplication 2

o FEUAMSCHRINRE ML KM CHAII I (28, JN M) BOELE— SO, 23k AR S R E MM 4
FAAE
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Sk =L
NSString.h NSString A1 NSMutableString 2
NSLock.h NSLocking Pl NSLock, NSConditionLock, NSRecursiveLock 2%

o WEAMEGLICMF: SEAMESLRIZ A & — DM EHELL R A B, SRS B & AT AT HL ST

Sk L
Foundation.h Foundation.framework

o NUHHERPHIFENIY R APl R ELE—AMEZL 7S B & T 55 — MEZIEA a7, %3k U 4 B A
JR 24 +“Additions”. 1 Application Kit H[¥) NSBundleAdditions.h

o FHRERHIRE SHARRAL: FAHBR KA, W&, R HAREER B E B — koot HUSEN S T4,
1 Application Kit H[¥) NSGraphics.h

> Naming Methods 54

>> General Rules — 31

AT AN, AT — LR

o NEE—ANRIAR G FAF, KERERIAN ST, MEFRS. S5 REAE— . AWHEIIMER: 1, FEaUT
RNFIR'S FBEAE ] (Un TIFF or PDF) JF3k: 2, VA7 EME G — AT SOR 4 RN, WSS RA 5iE—

o FORMGAT NINTIE, ARREASTEI k.
- (void) invokeWithTarget:(id)target:
- (void) selectTabViewltem:(NSTableViewltem *)tableViewltem

AN do BY does, PIAIXLeBNANA B A SERRE S AN EELE S iR B 8 A 2O 2 ] B 1

o WRTT R MU ERCE A N, BRI ARG . AZE get, BRAERMEHER [ AL ME. HEFUTHTT

.

- (NSSize) cellSize; xf
- (NSSize) calcCellSize; B
- (NSSize) getCellSize; B

o ZHE IR S HUIN K7 4
- (void) sendAction:(SEL)aSelector to:(id)anObject forAllCells:(BOOL)flag; i

- (void) sendAction:(SEL)aSelector :(id)anObject :(BOOL)flag; e

o SHHTIH Y B REHNR S AL
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- (id) viewWithTag:(int)aTag; X

- (id) taggedView:(int)aTag; H

o MMLERPMCAH I QIS HAATGR AN A FR S TH B NSO R
- (id) initWithFrame:(NSRect)frameRect; NSView
- (id) initwithFrame:(NSRect)frameRect mode:(ind)aMode NSMatrix - NSView [t

cellClass:(Class)factoryld numberOfRows:(int)rowsHigh

numberOfColumns:(int)colsWide;

o NEMHH and REHEHRILESH R
- (int) runModalForDirectory:(NSString *)path file:(NSString *)name types:(NSArray *)fileTypes; Xt

- (int) runModalForDirectory:(NSString *)path addFile:(NSString *)name addTypes:(NSArray i

*fileTypes;

AR TR TR add FRRRGAH, (HART75H K2 SHOMF N A .

o WERTPFEA P FSLAT A, and SREBHEEA]

- (BOOL) openFile:(NSString *)fullPath NSWorkspace
withApplication:(NSString *)appName
andDeactivate:(BOOL)flag;

>> Accessor Methods 575k

Vi TT iR SRR S BTk . Hedr A4 g R RO T IR R iRl A 2

o WRJEMRRZIARRR, WAt X0y
- (void) setNoun:(type)aNoun;

- (type) noun;

Bln:

- (void) setgColor:(NSColor *)aColor;

- (NSColor *) color;

o WURJE MR R A AR, W2k 09
- (void) setAdjective:(BOOL)flag;

- (BOOL) isAdjective;

.

- (void) setEditable:(BOOL)flag;

- (BOOL) isEditable;
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o IR MR RAK, WS (iR HREN )
- (void) setVerbObject:(BOOL)flag;

- (BOOL) verbObject;

il

- (void) setShowAlpha:(BOOL)flag;

- (BOOL) showsAlpha;

o AEAF B R 20 A E R A

- (void) setAcceptsGlyphinfo:(BOOL)flag; xf
- (BOOL) acceptsGlyphinfo; xof
- (void) setGlyphinfoAccepted:(BOOL)flag; B
- (BOOL) glyphinfoAccepted; B

o WLMEMHTEAENIT (can, should, will %5) SRIEEiEmTE, EAEEH do 5 does

- (void) setCanHide:(BOOL)flag; xf
- (BOOL) canHide; xf
- (void) setShouldCloseDocument:(BOOL)flag; Xt
- (void) shouldCloseDocument; xf
- (void) setDoseAcceptGlyphinfo:(BOOL)flag; H
- (BOOL) doseAcceptGlyphinfo; i

o NHHTTVET BRI 2 MAMMEILT, A A get

- (void) getLineDash:(float *)pattern count:(int *)count NSBezierPath

phase:(float *)phase;

& ETIXFER Tk, ARSI R R V% NULL 1R infout S8, DLRRTEAIE X — D EREAN IR B E ARG

>> Delegate Methods FFEHiE

ZACT IR IS EEAE R e S S LI AT GO A, JF A IEX RIRIER PRI % EATE IR 24058, R mAL4E R
FERIE X R A BRI TT

o DIRLIIRAIEM BN BRIk, AR LMRTRIF NG RE —DF

- (BOOL) tableView:(NSTableView *)tableView shouldSelectRow:(int)row;

- (BOOL)application:(NSApplication *)sender openFile:(NSString *)filename;

o BSRIMMRA A (BERINSHEERZIRMINEG) « ZRUAEHTRA A sender ZHHIT7E

- (BOOL) applicationOpenUntitledFile:(NSApplication *)sender;
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o LT (TR 2% R Ut AN P T e RO AN ) 7 AEIXFPIE LT, TR EME— SRR IB AN B
- (void) windowDidChangeScreen:(NSNotification *)notification;

o ATIEAMZEFEN SRR R A CE R EMTEL M did 50 will

- (void) browserDidScroll:(NSBrowser *)sender;

- (NSUndoManager *) windowWillReturnUndoManager:(NSWindow *)window;

o MTWHZHTN R A HHAT BRI LA P A did 2 will, {HE4FHER should

- (BOOL) windowShouldClose:(id)sender;

>> Collection Methods &A%

EHEX S GESHRIXN R NIER) FEEGS, AEEREN BRI
- (void) addElement:(elementType)adObj;

- (void) removeElement:(elementType)anObyj;

- (NSArray *)elements;

filan
- (void) addLayoutManager:(NSLayoutManager *)adObj;
- (void) removelLayoutManager:(NSLayoutManager *)anObj;

- (NSArray *)layoutManagers;

ERTTIRA AL AN — LRI AL E -

o WIREATHILELF, Bl NSSet, MiAsE NSArray

o AR ITHRIMAIREM EMIIREMEZ, MFHR&LW NIk
- (void) insertElement:(elementType)anObj atindex:(int)index;

- (void) removeElementAtindex:(int)index;

A TTERI SIS 8 U0 A -

o LU BESIHTTNEH FSTEEIT RN EH KR, 7£ add 5 insert MEIARFSE S retain JTH, 7E remove LIS H

4> release 7T&

o LR NN BT ERAATR MES X RIIRER, BEA set.. Ray AL B IZIREH A%, AR retain E£E5XFR. L
W BT insertLayerManager:atindex: X F1#%JE, NSLayoutManager 88 F 1R 5 v2:

- (void) setTextStorage:(NSTextStorage *)textStorage;

- (NSTextStorage *)textStorage;

WHEAVRASH M setTextStorage:, MABESE.
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H—ARTEEGLERHITHRE NSWindow 3:

- (void) addChildWindow:(NSWindow *)childWin ordered:(NSWindowOrderingMode)place;
- (void) removeChildwWindow:(NSWindow *)childWin;

- (NSArray *)childWindows;

- (NSWindow *) parentWindow;

- (void) setParentWindow:(NSWindow *)window;

>> Method Arguments 553

i 44 TT IS HON R R

o WFAJEA, SHA/NEE —ARIANE TR, KEEHRIFNE 7. . removeObject:(id)anObject
o NEFEZHAPER pointer B ptr, iLSEWRARYH B RIGE
o HEHMEH one, two, .., fENSHH

o BHGRATH A TGS

%M Cocoa 154, LAFREETF5SHOKEEH:
...action:(SEL)aSelector

..alignment:(int)mode

...atindex:(int)index

...content:(NSRect)aRect
...doubleValue:(double)aDouble
...floatValue:(float)aFloat

...font:(NSFont *)fontObj
...frame:(NSRect)frameRect
...intValue:(int)anint

...keyEquivalent:(NSString *OcharCode
...length:(int)numBytes

...point:(NSPoint)aPoint
...stringValue:(NSString *)aString
...tag:(int)anint

...target:(id)anObject

.. title:(NSString *)aString

>> Private Methods ®F ik
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REBWET, A T AME S ATk G 44 4E AR, R85 R 1L e S RE AR AT, DUME S AT VAR 3K
BIEIXRE, A A A FRIRES 2 SECRE I . SRBEETH— A 4kK [ Cocoa framework 3438005250, IRICIEHITE R
A TR AN 5 T AESR PRI R4 71

Cocoa framework (IFAE 77k R DU R RIZAENRTS (0:  fooData) , VIFisHAE @i, HETXPEMSEs:, MME R
IS

o R TRILAE AR E CHRAE TR ARIATE, Apple {REIXFHE.

o B4k Cocoaframework H1—ANEEKIIZE (. NSView) , I HAREHEIRIIRA Tk ARk 53 11X BIFFR, fRaT LA
SIRBIRN TR FRA IR B CRATE o XSRS i A ME— 1, B TR AR M4 FR, sUTRR AR, HLAXX RS H .
EL AR i) 72 4 N"Byte Flogger", 84 #tw] L& “BF_addObject:”

SR T A PR AT S R S T T S th T A B RE PR, X AR EAE T AIR: 9 T B A/ NG b S5 S
AT

> Naming Functions B¥dr4
Objective-C R VBT K% (CERIIRED #RITH, MW G riE— . (RS RS, MARETIE, WREE
IR S Sl AE A B R BT R

BR i 44 RZ A BT J LA R <
o ¥ 5k A AARRL, (B LA

o CEATARIG, HATSS IR A B RT SRR
o REHISE MM H— A5 g A5
o REZHREAMRUBNIATT K, XA BB Z R EAT A
NSHighlightRect

NSDeallocateObject

) JoR P 1 B MO AT 2 B A -
o WK - NSHHIRIERRE, HIES)H

unsigned int NSEventMaskFromType(NSEventType type)

float NSHeight(NSRect rect)

o IREMENTIHIMTTIE, ] Get

const char *NSGetSizeAndAlignment(const char *typePtr, unsigned int *sizep, unsigned int *alignp)

e JR[Al boolean {HMIMREL, ARl AWz is/does FFk

BOOL NSDecimallsNotANumber(const NSDecimal *decimal)
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> Naming Instance Variables and Data Types 2 & 58 IERT 44
R—AIR A R, HE, FE LGB AN G4 405E .

>> Instance Variables SEf|4cE

TE IR NS A% o B R

o EALAIE public SLfAs &

o ffiffl @private, @protected & 3FR & S5 AR & 5 i) PR

o TR S AR B4 1 PR LA T e BT AR Mg

QRS A BB T I, BRI S T U5

>> Constants #&

‘i B A4 U AR AT 3 R B 2 9 07 AN R T RAS ] o

>>> BB FE R
o (IR E — M R R
o Mt H RS typedef 48y Aiar &N, t0: K EH NSMatrix.n 615 : CRBIFH typedef tag (_NSMatrixMode )
AT ABZRDD
typedef enum _NSMatrixMode {
NSRadioModeMatrix =0,
NSHighlightModeMatrix = 1;
NSListModeMatrix =2,
NSTrackModeMatrix =3

} NSMatrixMode;

o (L EW DEAA R M. W

enum {
NSBorderlessWindowMask =0,
NSTitledWindowMask =1<<0,
NSClosableWindowMask =1<<1,

NSMiniaturizableWindowMask =1 << 2,

NSResizableWindowMask =1<<3

>>>const WE
o fHH const SRABUITE mUH BB I A RERI B AU =
o MxsHE a4 MU S5 R K dr A N AE R . const # iy

const float NSLightGray;

>>> A&
o SHEAMIM #define REIEHE. W LWATIE, BEFEREIGMMME, FRAFEEEA const
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o fE RS P RERE UM E g% . 1. #ifdef DEBUG

o ke LIME S HRAA N FRIZL. Mm: _ MACH__

ey notification % J dictionary key & CFRFEE R, MM AAREROIISHE, WO PSR Cocoa HELMRMET
IRZIXFERITE] -

APPKIT_EXTERN NSString *NSPrintCopies;

SRR A A ST SR T (JEE: APPKIT_EXTERN %:4%4T Objective-C 1 extern)

>> Exceptions and Notifications F% S5i@40

S H SR A A AR LR, R AN % B A AR

>>> BE

FBIRURET AL T4 H (¥4 A % (B NSException 8 RAHIIESEI) , Cocoa JHHAME 5 RIS R, I TUEHY
k. EXEIEIET, AW nil, NULL, NO B RIS Z AR FME . 7 i) SRS 87 F AL B2 B R 2 R SR 1%
S EA I R4 R NSString X R ARIR:

[Prefix] + UniquePartOfName + Exception

UniquePartOfName #432&H ELLH o 7/ KRS I im A k. .

NSColorListlOException

NSColorListNotEditableException

NSDraggingException

NSFontUnavailableException

NSlllegalSelectorException

>>> B
MR AN HRIE, IE R RS0 AT fE R FEARFE IR AN B . X S35 1) 44 PR L% BE S S S L0 32 1 =6 7.
W, HNFAREFIEL NSApplicationDidBecomeActiveNotification A1, 4:/5 NSApplication X R [ZFE 273 M T At s 42

iz applicaitonDidBecomeActive: 8.5,

WA EREAWN TR 2R NSString 5T R FRIR:

[FHSRIEE 4 FR] + [Did B¢ WIll] + [UniquePartOfName] + Notification
.

NSApplicationDidBecomeActiveNotification
NSWindowDidMiniaturizeNotification

NSTextViewDidChangeSelectionNotification

NSColorPanelColorDidChangeNotification

> TR HIGEE
TERLTHRARE I, R AR EAS R, T TS A5 B R ORI i i RN, 7 DL LA
B K FAEEH LB R

o FrifE C FEErp KM M4 S KU T LAEAZ . Wi "alloc”, "getc"
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PRA ) (RN Cocoa #HE)

o KATLAMESH AP E H Hif#F R4S . W: imageRep, col (column) , obj, otherwin

45 s 45 X

alloc Allocate msg Message

alt Alternate nib Interface Builder archive
app Application pboard Pasteboard
calc Calculate rect Rectangle
dealloc Deallocate Rep Representation
func Function temp Temporary
horiz Horizontal vert Vertical

info Information init Initialize

max Maximum

RS

ASCIl, PDF, XML, HTML, URL, RTF, HTTP, TIFF

JPG, GIF, LZW, ROM, RGB, CMYK, MIDI, FTP

> WA RE DML 5HTS
>> |nitialize #1464
>>> RY1oHAk

£ initialize 2875V, BEME RS LIl BSER AT H A B — X AREY,, initialize 28774 2 H1IEAT I R LR 1% 280 LA ] F A A
B2 o SR B AR AR Fer B BRI B - BT RGN SERIE initialize TS, HUEIZZERA LI initialize,
W HIEIMIEA initialize 757 BEIL—E initialize 7575 B2 B AETE 4RSS MBEAT 200 BRI 06 2248

FH & IS R 1E AT — IR AR 2 kAT . 1. NSFoo 281K initialize J7¥&SEIL AT B4 T -

+ (id) initialize
{
if (self == [NSFoo class])
{
I YR AARED
}

return self;

AR E R initialize 75, WRIRTEERGE initialize J573%, i [NSFoo self] a1 .

Ref: Coding Guidelines for Cocoa
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