ﬁ1i

Bah5I A8

AREEZA 4 OS X Lion A0S 5 5] AN A4S
B ohiE—Azhs |8 . iEERINTER 2] Objective-C
MNAFR BRI, JRVEAN X T Dh e 2R B
MEft.



¥1®m B:sIBETTE

1.1 H4ARB#5I AT

B4 Y, BEh3 Hit%¥ (ARC, Automatic Reference Counting) ZfEW A& EH b xf5| B %
HEahiH SR, LTFREERNE TiH.

£ Objective-C ' # | Automatic Reference Counting (ARC) HLi#, ib&%iFaERKHET A
P #. 758 —1C Apple LLVM % i 88 1 L B ARC A7 RURE, BUET KB A retain 85X
# release {UI5, X7EMMCFEF B, AFMRSERE R ER, RAXEE EWb 7 REF
FITAER. RIFEBRTEHEEEFRNR, L2 BRI A BHERMN SR, mik—%, N
AR LA AT R, BAeRetT, EA s KR . v

IXEefR S CBER HIE G, HET ARCHA, REEMNLE FHEIX—5A:
“ZE LLVM RFBRPEE ARC AFHNRE, MEBB RN retain & R release 88"
52, A RLL T &M, AT F LHEI retain Fl release fUh% T .

e {§ il Xcode 4.2 sk LA | Jfit 4.
o {fi ] LLVM %i%2% 3.0 8L LA E A .
o G iEARIEIH I ARC A

ELL E&RM FaRFIRAEN, RFREENVITAHAFAERE, XIERGMERF RESFELL K
). fEIEZCHMERS M) ARC iR Z AT, AR TM —F, Fibzal, B aE g g
F Lt T AFERN .

1.2 AEEER/3IAHN

1.2.1 @&

Objective-C "IN FEFEE, st &S| F %, o7 CLE IFCE 8 4T R ke i3 88 8| B i ¥ i
Pl WP 1-1 Fros.

T

(U 51 @ hutp://developer.apple.com/jp/technologies/ios5.



1.2 AETE/C| B

/7 7 11V VAN

FHH#HAN D AZEEZRA THEADMAZEAEERAA
11 HA=EHeE

BEHhAEEMBAREHE 1. LA AEMATERE, PTLAERITITH. mxt
FTIFHBAFBPAZMAKER, CEATERY 7, PrUIERIT . SREZALTH, 1A
AT AR RAT, MADRZAWEHFEE? B FTHEFMAMRRTL, B @
1-2 AibFE, o= BEBGER A ARG T — F REEZ 4.

E1-2 HAEEEOA0)E

RUX— b BRI IMEREDAEZELEEL | AN FTESEFTRE, MEE AR L
KTRE

(1) BB HADLZRNAIFL.

(2) ZJaiENDASEHN, TERBY,

(3) FHEEFIAZERIN, ATE,

(4) BMEBEFHAZHARL (NN TER),

AFIREEFAEDAER, XEFATEIEERITE “FERAMASK”. FRibRi)



¥1® BI;5IATH

¥ HEHIX—hEe & iz fF e .
(1) B—ANFEADLE, “FERBEMASE” 1. HHEMNOTRT 1, HEEEITLT.
() ZEBYEAHFADAE, “SERUBMAL” B0 1. Wi ByEM 1 2K 2.
(3) BYHEATHEFHAE, “TEREAMAL” S 1. WitEEM 2 31,
(4) BE—AMNFHBERFHDAZER, “FEBEAAE” 1. HBMEMN1ERT 0, FLE

4T .
IR BEEA S ERBENMEEREXITRE. MAEPNAHREESES TR,
mE 1-3 Frais.

&

a8 TR EERLRL

E 2 0
#e B0

ZTTT1T 1 LAN PPTTITERAN
FET
1AHER WI1AHE
5| A& 5| A&

FTTTT1T AN

2] [}
- Riw “56—_ RIARE
- 5| A¥2

PTFTT1 8 VAN

3] @
3 5,

BE1-3 HaEENHATE

MIAHE

5| &0

{E Objective-C 1, “XfR” MM THAZEMNBIEE. ERLHERPHPLIEHRBEENG
“4~, {BAE Objective-C FJHHF B, BRI FHHEARR, EH -G8 HL 0T CLE s 224 LA

pEsh, “XREERRE” HST EHHADLAZHA. BRXEPN “HE” G thiEfEis
THRREFCES. 2R, EREME. MRF, BEMES ERLERANRMFEEE. ES#ENBA
FHIAX A BRP R E R HABNE, 5 Objective-C X RiX R WE 1-1 Fiow.



1.2 RNFETE/G Bit#

£ 11 dhERARE & MAS{EFIT Objective-C BT S BT A BH{E

R BA R & P EN 1F X} Objective—C I R P BE01E
FHAT 5 R &
= oA HEXR
W= e B &
=34 EHMR

T EDRETT W BRI AL, €= Es rREnEs. Ffe, EAH3H
Wrhae, M RGBEERWRBIRGER, XME Objective-C MIAFEHE. WHE 1-4 Frax.

SIRit&E =1 SIAit#=2 SIAit& =1 SIAit# =0

25 B ]

BH1-4 sSIHTRNATFER

ILAEXS Objective-C A EE L DBE@E L 7l Fin, RIOVEES “3IHHTRRAFE
BH” fBETA, HEET LI — B iR,

1.22 AFEEMEESFHK

AAERLFEDGIHHEANFERNBELF K. F3 “SIHTE X40MEHK RINESERA
B E] “RAFRXMELZA7 MHEE BB K E. BHL, FmER. FRrEEY
o ¥

s HOAERMN R, HOMESR.
e EH AR R, HOWmAERS.



#1E Bahs| Bt
» NEHTEA AR R B
o AR R EER.

B HiF SN FERAREF RN . HEXABE, S UEES HiF.
FXCHT “4AR7.CEHE BB =AMA. MTE Objective-C WA AGEM | “B#"
—id], XU ER PP HI. &8 F K Objective-C J7ikn 1-2.

% 1-2 WHRIBIES Objective-C F7iEHI TR

xR Objective-C Fik

SRFFENR alloc/new/copy/mutableCopy 2 #3%
HaN®R retain 7%

B R release 7%

EFIR dealloc A&

X Ee 4 5% Objective-C AAFEEM ik, LR EAETEALZIES D, MREEETE Cocoa HEH
FH T 0S X. 108 FiFFF K. Cocoa HE4EH Foundation HEZ2 245 FE () NSObject 2548 171 Py 7745 B 11
Bl 51. Objective-C A7 E HE o [f] alloc/retain/release/dealloc 77 % 43 7l #6 18 NSObject 24 ] alloc %
Jridi. retain SEB k. release SE| %MD dealloc 5L ik,

e -~ \;\
+alloc
—retain
—release
Kjdeaﬂnc )
\ Foundation #EZ& -
L Chmaﬁﬁ_J

B 1-56 Cocoa HEZ2. Foundation H#E42F0 NSObject (8% &

ARG TR “ AP EREMEE R B ENEE .

HE4AKHXR, BCAFA
LU F S 757 Sk i 77 v 46 BORAT 1 AR R A B SR

® alloc
* new

. copy
¢ mutableCopy



1.2 AFEESEIRTH

B THREZ “Aa” —d. ZBAEN “Ac” BN R AT TR 2 “ X REEHH
B, HEZEMRAREAR “H57 HREHM. FTESHT A CERIFFR X RITEAH.
RERIFFFA AR, BAME alloc 7.

f*
* BCERFFRENR

i 4
id obj = [[NSObject alloc] init];
lIIli'ir

* HEFANR

o

{# i} NSObject 251 alloc 25 /5 %8t g B 4 BOIFRFA X K. 48 1) A2 Bl FE R X A0 8§ #
Mtes A B obj. HAb, MHWT new ikt BUF#F A X %. [NSObject new] 5 [[NSObject
alloc] init] &2&5¢ 4 — 8.

..""*

~ HCERHFHEWER
o

id obj = [NSObject new];

,r"*
* BEERBAMR

copy J7 1% | F 2 T NSCopying /i #1%E, H %R LIF copyWithZone : Jj ik 4E il H 5
MRER A, 5 copy &AL, mutableCopy Ji ¥ #| Al 3£ T NSMutableCopying /5 i 29 5E, H
% 25 92 B ) mutableCopyWithZone : HiEAMIFFFE N KB A, MEMXANE T, copy Fik
A R AN AT AR B @ 8 %, 1fil mutableCopy B EAE R B HEF X R, X HE LT NSArmay B4 5
NSMutableArray KX R EF. FXEFEERKN R, BRENRAE A, HE alloc. new
FidE—F, £ “BCERNFFAENR” XH ERARE.

Wk, Wi LR “ERCF AT R TEAT, FRARIBERER CEMRFRFE N R.

® allocMyObject

* newThatObject

® copyThis

* mutableCopy YourObject

(X TLLF 288, BM#EH alloc/new/copy/mutableCopy 253k, HABTE 2510 Fik.

® allocate

* newer



¥1E BAI}SIATE

* copying
* mutableCopyed

X B HIEEH S (CamelCase”) K4 .

AR, BCHERS

F FdT H 2z 480 7 B 0t %, B A alloc/new/copy/mutableCopy L 7 () 77 i B3 /Y
wE, FHAEBCERIFFS, MLULBCAREENRBEFEE. A1KEMEH alloc/new/copy/
mutableCopy LA#MHI T8 & . X Bl — F NSMutableArray 251 array 2 J51%.

_,n"l *
* RBEaCEMHFENNR

L

id obj = [NSMutableArray array]:
/%

* NN RTFE, EECIAHENR
i

JEACHSH, NSMutableArray 20T S K25 & B obj, (HAER obj HOHAFFE 2%, HH
retain 7770 LLFFF AT F .

II.l"'l:'
* B CERHFENR
W
id obj = [NSMutableArray array];

/*
* MBHINRTFE, CECTHENR
e}

[obj retain];

J,."ir
* HCHANR
ia o

i retain A%, AFH QAR BIAT RERH alloc/new/copy/mutableCopy 7724 i 54 # 0 %
—F, WA T HCHFAR.

A EREEHCHFANXIRENEN
AORAINR, —BRBRE, FHEHLEBHOZN R, BHEIER release /i

(D Sl S ik 2 i — 18 B8R S 8 S S 8§ AR . W CamelCase 2.



1.2 AFEEGIATHE

‘,ul't
* BCERFFHENR
e

id obj = [[NSObject alloc] init];

/*
* HEFBEMR
i

[oby release];

/*
* BERHR

&

* IEEMNROEFTHIAERBELR obj b, RIEEBHE,
* BNR—LBRBEXN T TAE,
g

wtt, M alloc i H A RIFFFE I S B release HiEBM 7. BOAEMKMIEA &
FrEF A I 8, #H retain HiE NEH A, WEFEATLLA] release B3

.ﬂ'r*
* RSB CERNHFHENNR
L)

id obj = [NSMutableArray array];

‘,F!'
* BB REFRE, EBCTRHEMNR
o i

[ob] retain];

Iz
* BCHEMR
*3

[ob] release];

i
* B R
* RSB0
L i

Hl alloc/new/copy/mutableCopy J7i&k4 i HFFF A 0T %, 8L retain HiEREHHMT R, —H
AT, FUEH release Fikilb TR
WRBERRAN LR R, HHILRES Z LR Y, A TR R EREME?

- (id ) allocObject
{
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¥ g5 AT

/*
* BCEMHFFRENR
o 1

id obj = [[NSObject alloc] 1init];
j.l"*

* HCFHAEUR
o

return obj;
}

A, BB AR R alloc i A I R, SEELL AR 7 thiFH ZN .
i#7E E allocObject 1X ™ 4% FR2FF 4 0l 3 A 44 A0 i .
‘llri'
* B EacElHFaOR
o 4
id ebjl = [obj0 allocObject];
.-"’*
« BEHBENR
",
allocObject £ FRFF S AT LA dr A0, ke 5 H alloc 77 B HFFF A X LA I 5€ 4= 4
[@, FrLA{#ER allocObject Fikth i kA “H AR R,
A4, 8 H [NSMutableArray array] A& {EB X RAFE, HEOAFAEMNR, XMW
SEHLAIE? R4 Ecar B EN, AfE{E A L alloc/new/copy/mutableCopy H 3k ik, HHE
ffi il object X1k 4 .

- (id) object

{
id obj = [[NSObject alloc] init]:

"|I'i-
* BECHANR
xf

[obj autorelease];

"I'*
* MBNMRTFE, EECTHEHNR
o 2

return obj;

}

@i, RAMER T autorelease 77ik. Mz ik, W LIM{ENMBHN RAEE, HECAHAFEEN



1.2 AFEE/SIATHE

% . autorelease $RLLIXFEAThAE, (X S7EM e B Ao R AE S B 2h JF IEa B G
release /7). WE 1-6 k.

release

k3

autorelease

AL L,
SFEME aut asepool P pool 5 R B¢ 1A A release

4

B 1-6 release F0 autorelease #I[X 5!

fEJa M, X autorelease il T E N IF M A1, HAEN25F 1.2.5 1. {# A NSMutableArray
RH) array R EF ] BB HA A FA RN R, X7 %A R IE T autorelease 1 LHLA . 1
b, HRIE EOCAY A 42 BRI, 3X S R HUAS ME AT A R T R 00 7 ik 2 A4S BE LA alloc/new/copy/
mutableCopy 73k, Xa @ EEE.

id objl = [obj0 object]:

!.l'*
« IBNEREFLE, BECFHENR
o 4

R, HEEWEIE LT retain 7124 8 H autorelease /i LRI RN EH O .

id objl = [obj0 ocbject]:

.l"ll*
* BN REE, EECTRHENR

11
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¥1& 85I AT

i

[ebjl retain];
Il.l"'!'
* BEFHENR
*/

ZZEBMAEECHERIYR

*tF H alloc/new/copy/mutableCopy 7 k4 i HFFA BN R, 502 H retain J7 L7 A BI04,
HTHRAHERECD, FrLAEATE BN S & 2R R T d1 b BASE B 18 2 B0 S48 0 A ae
. fEEMBEFTENR TS CMFARN RMSERAE. FlE CERIFFENRG,
TEREIBEA 13 7 B RN R 5 IR

II.n"ir

* BCERHFENR
*/

id obj = [[NSObject alloc] init];

J,u"i'
* BCEHAXNR
®d

[ob] release];

II.l"'lr
* WNREBRK
o

[obj release];

/
BozEEBNEEECHENNR!
e FAFE P A

AR -
BEEFCEEFR T 02 RET A&
i (6] 43 B FF a3 & B AR R

* * & ¥ * % =

*
S

EE BRI REFE, HEHCOCARFENR” MR

id objl = [obj0 object]:
‘,f'!:

* ISNXNRTFE, EECFAHENR
=y

[objl release];



1.2 AFEEH/S AT

II,:"!'

* B THEECHANHR!

* REEE SN ARFHR!
= |

KB TR, BR[O BRSO R . A R B R R O
fIRE R .
ol EPUBIAZ, 3R CSIH B ATEER” nBEAR.

1.2.3 alloc/retain/release/dealloc 3L}

% F ¥, LA Objective-c PN 778 BE b {# B 1] alloc/retain/release/dealloc 77 i A2k al, i it SCFr
- A S An R st R

0S X. i0S 1 {19 K &8 43 1F 9 FF I 8 fF 24 FF £ Apple Open Source” |. BRIt KK S %
NSObject 2 ) P LIS, {HZR#RIR, {1F NSObject 2 i) Foundation HE 22 3+ 8 H 2o . A id,
Foundation HE42{# /1 ] Core Foundation HESE (¥ ACAS, LA K of i Fl NSObject 28 4T A 175 B
IR R AR . B, B NSObject BrYIHI, BIRME T # NSObject 25/ A HisLH
WA, 9t BATE S FIFFURIKAE GNUSstep® i 8 .

GNUstep /& Cocoa HEARH) T HESE . AL, GNUstep HIIR/CAS BANEE R 53 R Cocoa
L eME, EEMNEAEMERE, MERNIT AL R K, slFREFHA. #
% 7 GNUstep JRACHItHREAH 2 T EE#% 1 SR /) Cocoa SEHL .

FATHKFH GNUstep RIS NSObject 2 ¥ alloc 2K 7%, NHME &, A HH X 5 H
FIIRACHSRAT T M REEA S E B EE AT T B8

id obj = [NSObject alloc]:

8 18 F NSObject 25 alloc 28777 7E NSObject.m JE/LIE )N T .

¥ GNUstep/modules/core/base/Source/NSObject.m alloc

+ (id) alloc
{

return [self allocWithZone: NSDefaultMallocZone [ ) ];
}

+ (id) allocWithZone: [ NSZone* ) z

{
return NSAlleccateObject ( self, 0, z):

}

(D) Apple Open Source  hitp://opensource.apple.com/ .
(2) GNUstep  http://gnustep.org/.

13



FE S5 AT

il i allocWithZone : € 77 7% i B NSAllocateObject (R ¥ 4 BC 7 " . FTHEHEMNKEH
NSAllocateObject BF %1 .

v GNUstep/modules/core/base/Source/NSObject.m NSAllocateObject

struct obj_layout |
NSUInteger retained;

)i
inline id
NSAllocateObject (Class aClass, NSUInteger extraBytes, NSZone *zone )

{
int size = ITHFARNKAMATFRN;
id new = NSZoneMalloc ( zone,size ) ;
memset ( new, 0, size) ;
new = (id) & (( struct obj layout *)new) [1];

P

NSAllocateObject £f #iifi i iff H| NSZoneMalloc A ¥R S EREFBOI RIHmHAFEZN, 2fG
BiZ N AFZERIE 0, Jgq iR BIE R Rl {E A ffe .

&3 B

NSDefaultMallocZone. NSZoneMalloc £ &P & #) NSZone B4 R? ER HA
ItARTFEEE{mSI ARG, NAGFSENRE XS HSCZELER, RIBEANKNE

. SROKNFEATF, MNIES T AFTFEENNE,
EE, R EEHXHE Programming With ARC Release Notes ik, MEMNIETT

NAGAZEEHBE T XHENHRE, ETNREPHATEERELSEMAIE, EHAKE
XEEAFEMESSIERAFEARRRTURERBERMEFEE, 0wl 1-7 i,

A A X e 2FERERA 2 FhXE
[ ) - )
{ ] smizz [ )
(] ) smxz: [ )
€ _§ ) mzizz {) )
N ) smxzE {) )
CH T ) »eizz @ )
[ ) mxiem [ )

BhH AREWRL

17 EHSEXERERATFRRENHT




1.2 AFEER/SI AT

LA F i 245 NSZone f& fRifL T ROURACHS:

v GNUstep/modules/core/base/Source/NSObject.m alloc &4 iR

struct obj layout |
NSUInteger retained;

}:

+ (id) alloc

|
int size = sizeof ( struct obj layout ) + XM®|K/;
struct obj layout *p = (struct obj layout *) calloc (1,size) ;
return (id)(p+1) ;

}

alloc 26 77 #% H struct obj_layout [ retained ¥ ¥R R 77 51 Fl it 8, R HE A AT L,
ZMRANFRALEE 0 FiRE. EUF H E R KRR X GNUstep B SEH, alloc 28 75 iR 8] 6 % .
P 1-8 Fras.

struct obj_layout

c2EX0 Xt R K7
" 4
B 1-8 allociEEIX RBAFE

&f %5 FHiH#rT il i retainCount 25 77 i: L 74 .

id obj = [[NSObject alloc] init];
NSLog ([ @"retainCount=%d"™, [obj retainCount] ) ;

’f *
* B7R retainCount=1
*/f

AT alloc J& %1 B retainCount /& “17”. Fflifid GNUstep AIUEACHD RN .

¥ GNUstep/modules/core/base/Source/NSObject.m retainCount

- (NSUInteger ) retainCount

{
return NSExtraRefCount [ self) + 1;

}

inline NSUInteger
NSExtraRefCount ( id anObject)
{
return (( struct obj_layout *) anObject) [-1].retained;
}



& BH3MIHE
dixt R F AR BT R AL, AT U ) JE ) retained & . W1FE 1-9 B

$& @) struct obj_layout 8935 %t

JiZ struct obj_layout X /\a9Hbiit

& o] X7 8 16 ¥
anObiject

1-9 BT RIGEIXN RAFLE

A ECHT 4208 0, FFLA retained 9 0. 1 NSExtraRefCount (self) + 1 i, retainCount 4 1.
Al LAHERI Y, retain 5iE(E retained ZE® NN 1, 1 release /7% {# retained B 1.

[obj] retain];

FHRA— FR i AR A A retain L6152k

¥ GNUstep/modules/core/base/Source/NSObject.m retain

- {id) retain

{
NSIncrementExtraRefCount [ self ) ;

return self;
}

inline void
NSIncrementExtraRefCount [ id anObject )

{
if ((({ struct obj layout * ) anObject) [-1].retained == UINT MAX - 1)

[NSException raise: NSInternallnconsistencyException
format: @"NSIncrementExtraRefCount [ ) asked to increment too far") :

({ struct obj layout *) anObject) [-1].retained++;

}

ARG A 1 = retained 22 5 W OCAE IS R4 S 0 10 4KES, E PR B HGE4T T {F retained %
BN 1 ) retained++ {CH5. [FE#FHE, release S 77 ik HEAT retained-- I 7E 1% 5| A iH ¥ & 0 1

R AR . T IR AR SR A
[ob] release];

LLF AL release S 7 AL R

16
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v GNUstep/modules/core/base/Source/NSObject.m release

- (void) release

{
if [ NSDecrementExtraRefCountWasZero ( self )]

[self dealloc];
}

BOOL
NSDecrementExtraRefCountWasZero { id anObject )
{
if ((( struct obj layout *) anObject) [-1].retained == D) {
return YES;
} else
({ struct obj layout *) anObject) [-1].retained--;
return NO;

}

G FAR ) —FE, Y4 retained R AT 08 1, & T 0B AH dealloc SEW) fiZ, EHFIH.
L 2 B FE 0t St A i A 8 dealloc 556 77 i I SEHE.

¥ GNUstep/modules/core/base/Source/NSObject.m dealloc

- [ void ) dealloc

{
NSDeallocateObject [ self) ;

}

inline wvoid
NSDeallocateObject ( id anObject )

{
struct obj_ layout *o = & ({ struct obj layout * ) anObject ) [-1];

free (o) ;
}

FRACTE{N E FF H alloc 7+ A N AFHL.
L s alloc/retain/release/dealloc 7£ GNUstep L. HiESE T

e {E Objective-C HIXT R 774 5 FH it 8ux — 8 B{H.
* i H alloc B retain 775, 51 HHEUED 1.

e i/ release Ja, 7| HiH#EM 1.

o 5| HIT#{ER 0B, FHA dealloc 75 % FE 0 R .

1.2.4 FREYLH

fEH T GNUstep PHIAfFEEHAOS Bt 8Ll E, BNEKEEFEEREHELH. BN
NSObject KEFPIFACIDIEAE AFF, AR Xcode AY1R28 (11db) A1 1i0S A HEIE i H4 B s o B

17
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{£ NSObject 2 alloc 2% LBt Bl &, BEREFHPAT. LUFFIH 7 HATHT R AA
HIeR L.

+alloc
+allocWithZone:
class_createlnstance
calloc

alloc 2 J5 #: 15 52 1 A allocWithZone: 26 Jyi%, 1Xfll GNUstep W) SEBUAH [E, #A )5 M A class_
createlnstance B3 ©, %R MAE Objective-C iz{TH 22X hth G B, R/FEITHEA calloc k4L
A, XA R ) GNUSstep ISEILH EE K% 7. class_createlnstance BR # A IRACES AT LA
ifiid objcd FE @ ) runtime/objc-runtime-new.mm 1T IA .

retainCount/retain/release S 77 ik OREFFSCHLANE? [ERIA B A& —F, FPEAIHET A
47 7 U8 B 7 i AR 3

-retainCount
___CFDoExternRefOperation
CFBasicHashGetCountOfKey

-retain
~ CFDoExternRefOperation
CFBasicHashAddValue

-release
~_ CFDoExternRefCperation
CFBasicHashRemoveValue
| cCFBasicHashRemoveValue 186l 0 B, -release @ dealloc)

e AEMEERE—1 BT _ CFDoExternRefOperation FA ¥, W H | — & ¥ & &
IR R B MXERWEHIE “CF” Frax, Ef18 & T Core Foundation HE 42 # 1% §4
1, BP /2 CFRuntime.c ] __ CFDoExternRefOperation iR #. 7T B ML SCH, TFlMik T
CFDoExternRefOperation &85 FIIRCHS .

¥ CF/CFRuntime.c __CFDoExternRefOperation

int _ CFDoExternRefOperation (uintptr t op, id obj) {
CFBasicHashRef table = BN S EOMF|IFE (obj ) ;

int count;

switch (op) {
case OPERATION retainCount:

(D http://developer.apple.com/library/ios/#documentation/Cocoa/Reference/ObjC RuntimeRef/reference. html..
(2 http://www.opensource.apple.com/source/objc4/ .
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count = CFBasicHashGetCountOfKey ( table, obj) ;
return count;

case OPERATION retain:
CFBasicHashAddValue ( table, obj) ;
return obj;

case GPERATIGH_release:
count = CFBasicHashRemoveValue ( table, obj) ;
return 0 == count;

}

_ CFDoExternRefOperation b (1% retainCount/retain/release #{E 2T &, WA AR R ¥ .
NSObject 2 ¥ retainCount/retain/release S 77 i th VF a0 F i { A% Ay 7=«

- { NSUInteger ) retainCount

{
return ( NSUInteger ) CFDoExternRefOperation ( OPERATION retainCount, self) ;

}
- (id) retain

{
return (id) CFDoExternRefOperation ( OPERATION retain, self) ;

}

- { void ) release

l
return __ CFDoExternRefOperation ( OPERATION release, self) ;

}

A EAM __CFDoExternRefOperation &8 ¥ LA & d b R ORI & N R B2 F . SERSLBLA
et A X Ay R G HHEER) REMES Bt #. Wl 1-10 iR,

RBEIAFR
Wbtk Y E FI{E

f'{/,/j—b 51 A 1

s 5| FHiTE] 2

/ 5| it 1

3 | 5| FHit# 3
B1-10 BiIHIIREES Bt

19



#1E Bz AITE

GNUstep ¥ 5| Hit BURFEM R S HAFRLTEAER S, m¥ERMAL]M, WEREFESH
¥ it Fh . GNUSstep MsLBL A B SR BE M B S @ 2%, 05 R e se Bl R e arAt. Fifl
BAIHKTE—TF.

i it AR LA B 5| A B EF AR I T

o /L BEACHL BN O] SE K.
o feb g —EE S| A SAHAFR S R AFR.

L 5| TSGR E R 5| i R Ar e

o Xf R AFERE) 7 O T i 5 B A Bk Al
o S| MRS ILFKPFERAFREE, TAEMEFIEHR &0 RN FH.

KRR R, B ORE R RAN G EE CRENEM . BIGE I M T B0 R
P AFRIGR, B H 5|l ECREAT N, mERHASAFROME. W 1-11 Frx.

I mep| 5| FiH4 1|7ttt b el | B8 B A R
"/

5| At 2| fESR it
5| Ait# 1 | iEtR M4t

//

Y w51 T8 3Rt
1-11 WIS AitrERiE M R

Aok, ERATRARMAfFHMEN, ST EERNSICREATH TR RBFAERS
fFiE.
IR CA b 50 B T B R S R A S I

1.2.5 autorelease

5% ¥ Objective-C NFEHE, A HEAIE autorelease.

il % M8 3, autorelease BE 2 HENHE. XF %R ARC, BLFEFEERMT CIES
R Y (AR MR,

RAPREA—TF CiESMEZZE, BFHTe, SRAEEREEERR, A
BREAshESR.

(1) http://en.wikipedia.org/wiki/Automatic_variable.
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1.2 AHFEEHE/SIATH

int a:

} o A
* EhENERFERE,
~ Bah TR "int 2" WEHE, FTHFIN
* i

autorelease 22 C B S M BRI FEat &L MEBHEERE R4S TEEE
) B, A RLHH release SEF ik RA. B4, B CIESHAHNERAFRMZE, WEANR

] LA e AR B I E FH K.
autorelease (1) EL{&f# FH ikt F -

(1) "= IF¥Ff NSAutoreleasePool i % ;
(2) WHH S4B %1 autorelease SC41 7772
(3) J% 3 NSAutoreleasePool i % .

4 s NSAutoreleasePool 1%

g slejl=lel§ =— autorelease
~ NSAutoreleasePool
. WRETFRAM

B F NSAutoreleasePool 3} 8 -— BEhiA A release

& 1-12 NSAutoreleasePool ¥ &84 77 /5 8A

NSAutoreleasePool X £ AL T C1EESTZREIERAE. X T AL autorelease
S RN B, £EIE FF NSAutoreleasePool X % i, #0448 H release sE| frizz. Wk 1-12 Fras.
FRC F R T,

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

id obj

[ [NSObject alloc] init]):
[ocb] autorelease];

[pool drain];

LR b 5 —1TH “[pool drain]” %5 [T “[obj release]”.

21
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fF Cocoa HE4Eh, #1242 /% =45 ) NSRunLoop EL & fF LB FF el 21T 7y, Xt
NSAutoreleasePool 3t Rt iTH K. FHEHMNEFLH. Hit, NHABRFAEREAS —EEB/EH
NSAutoreleasePool % 3k #t17H & TIE. WA 1-13 fos.

4 5% NSAutoreleasePool 1%

MARFE&IEAE

i |  EF NSAutoreleasePool X

B 1-13 NSRunlLoop f:X i1 NSAutoreleasePool ¥t S84 Al =l 5 F

Rk, B K& 4 autorelease B X B, HE A K F NSAutoreleasePool Xf %, A4
A AR BRI, AN S ERFAA IR . SRR E RO R B &K [E e
B R . BRICIFEAN B NSData X %, I M A AL Ullmage X R, 3 iz KT G4
#1#Y Ullmage W 8. XMFL T, #o KEFA autorelease X £,

for (int 1 = 0; i < FEE{RE; ++i) {

II,I"i-

* EAER

* KIBP4% autorelease B3R,
BF:2HEH NSAutoreleasePool MR
BASEAFLIE!

*

o |

Zidatm -

B F 5% A NSAU

autoreleasepo

B 1-14 XKXB7™4% autorelease B3 &



1.2 AFEE/SIETR

FIERT, BU0EFEERH T4, 78 8K F NSAutoreleasePool X %,

for (int i = 0; i < BB ++1) {
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];

lllfir

* EAE®R

* K™% autorelease BIFT R,
*F

[pool drain];

‘llf *
* #it [pool drain],
* autorelease BRI release,

* /)
}
4 A NSAutoreleasePool 3 &
) 3 NutﬂreleaseF‘onl Fog ]
] 4 A NSAutoreleasePool 3 &
ﬁ!ﬂtﬂiﬁa e
& #F NSAutoreleasePool ¥ &
| 4%k NSAutoreleasePool 3%

B F SAutﬂreiaasePnﬂl &
B 1-156 & HHEER autorelease BT &

739t Cocoa HESE  th A7 1R £ K754 Fl Ti& [6] autorelease 1 %f & . i NSMutableArray 2%
ff] arrayWithCapacity 25 /2.

id array = [NSMutableArray arrayWithCapacity:1];

SEIRACHS SF R T LA T ¥RACHS .

id array = [[[NSMutableArray alloc] initWithCapacity:1] autorelease];

23
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#1¥E BzcIETH

1.2.6 autorelease 3L

autorelease /& ERESLHLMIE? 9 T IIFEEM, [6 alloc/retain/release/dealloc —Ff, HAIRAH
—F GNUstep BIIEALHS .

[obj autorelease]

5 £ 5% U8 Fil NSObject (1) autorelease L 5% .

v GNUstep/modules/core/base/Source/NSObject.m autorelease

- {id) autorelease

{
[NSAutoreleasePool addObject:self];

}

autorelease S| 77 % 1 2 Jifi 5% J& 1 FH NSAutoreleasePool X % ff] addObject 2 /i .

€22 IRE 1§ A Objective-C FiERIEE

GNUstep 9 83 autorelease 3£fx F 2 B — 450 A AR LN, XF0 FHIAREB S A
#iZ47T 0OS X. i0S BN BEFDHEIABY autorelease Hix, E#HFA “IMP Caching”,
EHRHITHZAAN, ATRRES /| AEBURBRES AR ETHOREIES, EEERYS
et X H it REHTESF

id autorelease class = [NSARutoreleasePool class];
SEL autorelease_sel = @selector (addObject: ) ;
IMP autorelease imp = [autorelease class methodForSelector:autorelease sel];

kA BRAREEBEFNS RE

- (id) autorelease

{
( *autorelease_imp ) ( autorelease class, autorelease sel, self) ;
}

X2 IMP Caching 9 5 Z1H. 2ERABUTRRIET£1E, BEMNETHELEE, B
FEAR#B T ZTHE, — RS EFEHEEMAEN 2 15,

- (id) autorelease

{
[NSAutoreleasePool addObject:self];

}




1.2 AHFEE/SIBETE

N i3k F — F NSAutoreleasePool 25 SCH . 1 T NSAutoreleasePool 3 i) ¥ {85 b ¥ 52 4%,
Fr LA 1B AR — AL IR ACRE 1T 1 B .

¥ GNUstep/modules/core/base/Source/NSAutoreleasePool.m addObject

+ (void ) addObject: (id) anObj
{

NSAutoreleasePool *pool = BB IEZH{FEMAM NSAutoreleasePool R ;
if (pool != nil) {

[pool addObject:anObij];:
} else {

NSLog ( @"NSAutoreleasePool MRIEFHEKXETHEA autorelease" ) ;
|

}

addObject 2 77 i i Bl 1E 75 1§ F ) NSAutoreleasePool %t % Y] addObject 3L H /7. LL FEAL
g, #EF pool 28 it ff1 Bl 4 IE 7E {# H i) NSAutoreleasePool X %.

NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];
id obj = [[NSObject alloc] init];
[cb] autorelease];

an 5 4% 2 4 BN RF A ) NSAutoreleasePool Xf %, B4R SEHBAMBX R. T H 4,
pool2 A IE {£ {# F ') NSAutoreleasePool X % .

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

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

NSAutcreleasePool *pool2 = [[NSAutoreleasePool alloc] init]:

id cbj = [[NSObject allec] init];
[ob] autorelease];

[pool2 drain];
[pooll drain];:

[pool0 drain];

FHIE— F addObject L6 75 i () SL B .

¥ GNUstep/modules/core/base/Source/NSAutoreleasePool.m addObject

- (void ) addObject: ( id ) anObj
{

[array addObject:anObj];:
}

SEPRE) GNUstep SEHL{E H ) 2 iE# 5| %, 1X[6]7F NSMutableArray X £ HiE M S 2#H 72—

25



$1E| Bais|HEITH

FER .
11 52 18 Fl NSObject 251 autorelease =L 77,  124T 4 838 0 21 1F 7845 FH Y] NSAutoreleasePool
RSP EHE,

[pool drain];

LA Rl it drain SEF) % R 3 OF 7E 4§ FH /) NSAutoreleasePool X % 411 £ -

¥ GNUstep/modules/core/base/Source/NSAutoreleasePool.m drain

- (void) drain

{
[self dealloc];

}
- {(void) dealloc

[self emptyPool];
[array release];

- (void) emptyPool

for (id obj in array) {
[ob] release];
}
}

SBIRH T8 JLA i, HA] DA E N TR P A X RECE T release Ll vk

1.2.7 FERMTM

Al if it objc4 FE A runtime/objc-arr.mm il 3 5 b autorelease [ SR .

¥ objc4/runtime/objc—arr.mm class AutoreleasePoolPage

class AutoreleasePoolPage
{
static inline wvoid *push ( )
{
HYFERLEFH NSAutoreleasePool X8

}

static inline void *pop ( void *token )
{
f85 T B FF NSAutoreleasePool %X R ;

releasedll ( ) ;
}

static inline id autorelease (id obj)



1.2 AFEH/SIATE

$8% F NSAutoreleasePool %M addObject EFZE
AutoreleasePoolPage *autoreleasePoolPage =

WEBFHEFERAY AutoreleasePoolPage X ;

autoreleasePoolPage->add ( obj ) ;
}

id *add ( id obj ]
{

B SEENT A E S ;
}

void releaseall ( )
{
WEASEEDH R release THIFHE ;
}
} i

void *objc_autoreleasePoolPush | void)
{

return AutoreleasePoolPage::push( ) ;
}

void objc_autoreleasePoolPop ( void *ctxt )
{
AutoreleasePoolPage: :pop [ ctxt ) ;

}

id *objc_autorelease ( id obj)
{

return AutoreleasePoolPage::autorelease (obj) ;
}

C++ B BRANSEAR LM, EHAT M GNUSstep HSEHL ¢ 24 F .
FRA 14 H 8 i 2% ok W 82— F NSAutoreleasePool 28 /7 f autorelease A iz frid .
firR, IXSE7 iR 7 REET objed FE autorelease SIZHW () & i .

NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init]:
/* %FFBT objc_autoreleasePoolPush ( ) */

id obj = [[NSObject alloc] init];

[ocbj autorelease];
/* %EM@T objc_autorelease (obj) */

[pool drain];
/* %MF objc_autoreleasePoolPop [ pool ) */

%k, AlEE NSAutoreleasePool 267 ()8 18 FH AE 22 - 38 i showPools 3§ iA .4 autorelease
120 R AR . showPools €% HL7E ) NSAutoreleasePool R4 H 2 # & .

[NSAutoreleasePool showPools];

27
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NSAutoreleasePool 2] showPools 257712 H BE7E i0S A, F A, EIREREITH &
g v A 18 iR JE A T R L objc_autoreleasePoolPrint ().
/* ERELFSER */

extern void objc autoreleasePoolPrint [ ) ;

/* autoreleasepool R AWMMHAL */

_objc_autoreleasePoolPrint { ) ;

28

s TR ¥, hEEMR R IXFEEREE ] & TP\ AutoreleasePoolPage K HITH L.

objc[14481]: #&4fdnsédnidfanes

objc[14481]: AUTORELEASE POOLS for thread 0xad0892cO
objc[14481]: 14 releases pending.

abicli14481 ) [OZ6ABROD0TT by bes e e os e PAGE (hot) (cold)
objc[14481): [0x6a85028] ###f###dstnéndéss POOL Ox6aB5028
objc[14481]: [0x6a8502c] O0x6719%e40 _ NSCFString
objc[14481]: [0x6aB5030] +##+##444HEéR¥#4### POOL Ox6aB85030
objc[14481): [0Ox6aB5034] 0x7608100 _ NSArrayl
objc[14481]: [0x6aB5038] 0x760%2a60 _ NSCFData
objec[14481): [0x6aB503c] ##+4#4p4A#444#48% POOL Ox6aB503c
objc[14481]: [0x6aB85040] Ox8808df0  NSCFDictionary
objc[14481]: [0x6a85044] Ox760ab50 NSConcreteValue
obic[14481]: [0x6aB5048] Ox760afel NSConcreteValue
objc[14481]: [0x6a8504c] Ox760b28B0 NSConcreteValue
objc[14481]: [Ox6a85050] 0x760b2f0 _ NSCFNumber
objc([14481]: [OxeaB5lalB] #ésddsdfesdadfds POOL Ox6aB5lal
objc[14481]: [0Ox6aB5lac] 0x741dlel Test
objc[14481]: [0x6aB851b0] Ox671c660 NSObject
objc[14481]: #4#tpdfndndnes

% bR B A B 00 B2 T 4 E1 3 release Y AR 47 .

autorelease NSAutoreleasePool X

$#2i9) . 105k autorelease NSAutoreleasePool ¥ &< finfal?

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

[pool autorelease];

OE: £4 7%

*** Terminating app due to uncaught exception 'NSInvalidArgumentException'

reason:

"*** —[NSAutoreleasePool autorelease]:
Cannot autorelease an autorelease pool'




1.3 ARCHLMY

B % 7 ff /B Objective-C, th % 2 Foundation #E 28, LTI B H — 1T KK
autorelease 325 3%, LI 218 0EER NSObject 2 #) autorelease = A%, {ERX
F NSAutoreleasePool 3, autorelease £ FZE#HiZEXEH, Btz THHASHE,

1.3 ARC #imj

1.3.1 BT

E—98 3] 1 Objective-C BFINFFEE, ATk ARC FraliZaEk.

KPR b “5IHTSAANGFER” AR SE ARC PHEENRTE. ME& “B3h5 Hit¥”
X AMBE IR, ARC REBahhFHBIRATLEE “ 5| H i3 B2 .

fEgmik i b, 7 E ARC fAEL LR, X— ARl LR, st fA 0o ik

F s AEH ARC. W 1-16 Fris:

r T

ARC B

ARC 3
ARC B

ARC X

ARC 8%

e o

— I AERFHRTEUES ARC
BREL R — i sl s

BE1-16 E—EBFPEXHANTLLERSE ARCHER/TH

i E ARC AU B %IF i FHR:
o {#1 ] clang (LLVM %&#¥28) 3.0 8LL 4
o {5 E A% mPE N “-fobjc-arc”

Xcode 4.2 BN E X B 9301 ARC B .
Aob, BBLLE R R BRI, wAErAREE, ¥4 ARC F%. ARC K2t B
WA SAEH “/* ARC ¥ *” ¥id.
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1.3.2 AFEEMEEAR

51 it SR N E A B E 7 AR E#E ARC i3I A

e HOAERMAN SR, BOHEFS.

s EHCOAERMNM R, HOHERSA.

o HCOFFA RN AT EN B

o FHORHA NN R EEBR.

ix—B% KR ARC AEM LA iTH. REERABRMCETE EHAEAR. BEAH
LRI AEARE? B EE MR ARC THB NI AT A BUS B,

1.3.3 FIEPENTT

Objective-C Zife N T ALFEN R, nl A EAAYE U id BRI el &Pt RAHRY,
BT 19 0 % 2 Y 5 2 45 16) NSObject iX FEFY) Objective-C 269384, #]im “NSObject *”. id #%!

F TR RERRRLH s, ML T CETTHTHEHT “void *”.
ARC A X, id BRI RAERIE C i35 HMBRAE, HBH S mrE e .

BT BB IR — 354 4 .

e strong fEIHFF

o  weak EIfT

e unsafe unretained 21
*  autoreleasing &1 FF

__strong 1Z1HFF

__strong BT A2 id REAX SERBBAP AW, B, LLTFHRAHSH d
B, bR EHIN 1 Br BUEB I FT .

id obj = [[NSObject alloc] init]:

id FX KA B A I E = Pr A BUBIRFFIN,  BRIAA __strong 24 4F. _EHEIATIRARS 5 LA
AR [ .

id _ strong obj = [[NSObject alloc] init];

iZIR{CASFE ARC TR SZ i) 3R ik e ?



1.3 ARC# I

/* ARC &M */

id obj = [[NSObject alloc] init];

ZIRAS—FNE, HERm EHEAEMEL. BEE .

{
id _ strong obj = [[NSObject alloc] init];

}

SRS AT 2 T C B S MR M/ERE. ARC XS, UM AZiEm .

/* ARC TR */

{
id obj = [[NSObject alloc] init];

[ob] release];
}

T RHCE RN R, W0 T release MRS, ZIEARTL AT 13 [ % AT
ARC 20T 3 5 4 —HE .

ILEARES TR, WA strong M RFHIZEEE obj EAR 3L B FHAY, B 6 %4 BLb %
#IF, SRR T IR,

fm “strong” XANZHRFTR, _ strong BMKFRIR A0 IR H Y. A Ea HEARE
I SLAE ST BB TR, BEAEIRSI RO, SUBMOR RAMEZ B,

FE X — FRARS 6 T 0 QAT B4

{
id _ strong obj = [[NSObject alloc] init];

}

BEIRACRE BE 2 2 A B CAE R FFA X RS, 2 RAFraEw T,

{
f‘i’
* HEEMHFENR
i IF

id strong obj = [[NSObject alloc] init];

I||Fir

* EAHTER oby AESIH,
FRELBERAEXNR
Sl

B
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®1E B8x5/ATR

« FrlaxBNE CHAENN R,
* HROFEEFHFE, BHEEFEINR.

Lt
dhb, X REIFTEEMNRAEF AN . Ba, EREEACERIHRFR X RN
Mz tnfa e ?

{
id strong obj = [NSMutableArray arrayl:

!

£ NSMutableArray 25 array KA REAR P RAEE SAEBIERFARN R, BEWT.

{
;‘t

*

PRIEBCEMNAFANANR
el

id _ strong obj = [NSMutableArray array];

J"i

* BATEobj A%SIA,
FRBEHBENR

il

PR &
« EATE b BHEERE, BIIHEEH,
« FrblEshitBNECHAEANR
" f

TEIX B3 S A & X S0 A 77 A e 2 B e 4

{
/*

BCEMMHFRANR
G

id _ strong obj = [[NSObject alloc] init];

Jr"i

L

EH%ER obj H3&3IM,
FRABERBXRR
/

“_

EAER obj EHRIEAE, BSIAKN,
FrEAB shtb B B SRR R,
MBROFBEESTFE, BUEEFEN R

/

* * ®* »

S8, A _strong BT AR R Z (8] A] LAAH ELWRAE .



id strong obj0 = [[NSObject alloc] init];
id strong objl = [[NSObject alloc] init];
id strong obj2 = nil;

ocbj0 = objl;

obj2 = obj0;:

objl = nil;

obj0 = nil;

obj2 = nil;

FERE — FAERFRFA N REES H .
id _ strong obj0 = [[NSObject alloc] init]; /* XRA */

‘Ift
* obi0 FFEWR A MNESIH
* /

id _ strong objl = [[NSObject alloc] init]; /* MRB */

II.I"-A'
* obil HEMNR B HIESIA
L

id strong objZ = nil;

"I'*
* obj2 TFHTAINR
* o

obj0 = objl;

a"F'
* obj0 FHEH objl RENMR B &S| A
~ BEXA obj0 HEE, rlEEHFENEHR A S E GRS
* WRANABEEFHFE, BEEFENR A,

o, FHENR B NRSIBANTRY

obj0 # obijl,

/

* ®* ¥

obj2 = obj0;

.i'r*
* obi2 HHH objo BMEMNT R B H1383| B

W

* 1B, FAEXNRBNESIANERA

1.3 ARCHIM|
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* obj0, objl # obj2e
AR i

objl = nil;
‘Ip'i-
* BAnil #RT T objl, FRRIXAR B #9385 A XM,

*

« W, FHENR B MESIHATERD
™ Ebjﬂ*ﬂﬂbjza

L

obj0 = nil;

ll,n"-l'

* BAnil HRF obijo, FREIM R B ARSI HE R

]

e, HEXNR B RS ANERAN

L

obj2,
/
obj2 = nil;

J,."'lr

* BAAnil MR TF obj2, BRI R B MRS BE T,
* WRENVFEEFHFE, BHEERANR B,

« /

@it XA A, strong BURFTHIER, MURAEZREREG, EBE L MR

T b o B R P A
PR, BIMEE Objective-C K MR, oI L LS L, HHAMA _ strong &K

'3 ¢

Binterface Test : NSObject
|
id strong obj ;
)
- (void)setObject: (id _ strong)obj;
@end

Eimplementation Test

- (id)init

{
self = [super init]:
return self;

]

= (void)setCbject: (id _ strong)obj
{
obj = obj;
}
@end



N AE A %R

{
id

}

__ strong test = [[Test alloc] init]:;
[test setObject: [ [NSObject allec] init]]:

4 A R R A X R ARSI R T

{

id _ strong test = [[Test alloc] init];

.|'|r &

*

[test setObject:[[NSObject alloc] init]];

II.n"1lr

-

b
#*

- O SR S R O S e SR

test F5H Test A ERAES|H
/

Test M &RB obi A,
48 NsSObject WEMIES| A,
/

EA test THEBEHHAEHE, |SIBXH,
FRrElBEh B Test W&,
Test MRNVFFEBFHFE, BEEFENR,

E# Test i"l‘ﬂﬂ’-]lﬁﬂ’l';

Test X H &Y obj R R th# EF,

NSObject M ®RENE S| RE,

BEN#EA NSObject X R,

NSObject M RNFFEEFFE, BEEFZTR,
/

1.3 ARCH |

BiXF, TROH TIEME LA TR TR ETiESE Y. R TERME, SERHRE
M (2% 13570,
74k,  strong ZMFAFEE R EZ A weak BRI autoreleasing &1 #F — &, A LL{F
UERE B A X L4240 75 A B 3 B R LG40 A nil.

id _ strong obj0;
id _ weak objl;
id _ autoreleasing obj2;

LA IRAES 5 _EAR (A

id  strong obj0 = nil;
id _ weak objl = nil;
id __ autoreleasing obj2 = nil;
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#1W BmsIEIT

IEWCE R ERAIRE, #id  strong BIHAF, A LFE KN retain 2L release, ¢35 i £
T “slHitBANFERAEE T

s HOAEMMMER, HOHFA.

e FHCANMME, HOMAERFH.
o NPT E B CRA R R
 JEH CFFA X FEER.

RIS “HOAERKANR, HOFA” M “FFH AR R, HOWEERA” K@y
i strong S FFAE R E @ T AR, @K A7 _ strong BMHFFHAE R (B ] 45 R ok
e N EEFEARER) NENERMKE, MoTLWE “ABTFEHCHFA RN REER.
Bia—0 “FHCHFAMNRLERR", BT ALEKRA release, FTUAEARBRAZHIT. X
seiE 2 T 9l it Sl fF B B A

BRHidERMAMREYMEFTEREHTRINA __strong W FF, FTUATES L “
strong”. 1 ARC 7 2 R S )% FE 8175 I Objective-C N 78 B Y L% 75 3.

__weak & ¥

HERF®AT  strong IR miEaSMAER T XM ITNAFAERE., HE2HRMAZ, (U
__strong BT A HEME AT L B ] B

XBERBMEREHES A EARNEFEREPLRESREN “BESIH” M S,
1-17 Fras .

' mmsim [ obect

117 @S|

B, AT HBLATH A __ strong #BTRAT A K R AL MAEREA X BB, IRE S RAEMHKSI A,

@interface Test : NSObject
{
id _ strong obj_;
}
-~ {(void)setObject: (id _ strong)obj:
Gend

@implementation Test
- f{id)yinit
{
self = [super init];



return self;
}

- (void)setObject: (id _ strong)ob]
{
obj = cobj;
}
@end

LA At sl .

id testl = [[Test alloc) init]:
id testl = [[Test alloc] init]:
[testD setObject:testl];

[test]l setObject:test0];
Hl

NETHEME, FHSH AR X RIPRE.

id testDd = [[Test alloc] init]; /* ™WRA */

III|"-.l|-
* test0 F¥H Test R A Y385 H
L

id testl = [[Test alloc] init]; /*HWRMB */

.-"II*

* testl 5H Test R B MES|H

*/

[test0 setObject:testl];

Jf'l.-

* Test R AH ob] AMATERFGFE Test MR B HNESI A,

*

*

BT, 758 Test MR B ARSI ANERA
* Test MM A M obj Ftestl,
*f

[test]l setObject:test0];

/
Test XR B 8 obj_ AATEISH Test WR A MBI/,

B, 558 Test MR A MRS ANERAD
Test R B obj F test0,

¥ ¥ o * %

1.3 ARCH# 0|
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18 BF5IHITE

o

—
e ™
=

Eh testo TMEBHHEERE, B HER,
FRELBEh B Test JR As

BEh testl EMBHRIERE, BSIARR,
FRLLBSh B Test MR B,

e, FH Test MR A NFES | BHTERA
Test | B B obj o,

B, 58 Test W& B HIES|HATRN
Test W R A 8 obj .

EERFHE!

¥ & * * * F & & ¥ W ¥ * ¥ #* »

/

i 1-18 Pras.
X} &

1"“"'“-.

HEHE51 A

E1-18 (M ATEENHERSIHE

S| HES K EN AR, BTl 7Rt 57 5 R Fr A0 S 708 A 77 8 0 s gk R 77 1T .

HEACIS ) A S R T2 A/ test0 IR R A FIB T & test] (21 R B 768 H 325 B B 0 ¥
BB, BN RABEFAERFARRE T PLUKSR. (B2, 5 HES AR BERESR.

B THXMER, BRAG-MHR, BEZNRFEAREEGH, HWSREBHIIH (4
1M, mE 1-19 Bras.

id test = [[Test alloc] init];
[test setObject:test];

OF

¥asmEsA

1-19 BsIA



1.3 ARCHI |

EAEARERGEER S HWE? FF _ strong 2GRS EIRE 7, BEASH strong, BMELiZA
52 3R weak. R, £ weak E1HFF o] LB R IGEA 5] H .
_ weak E17F 5 strong BT MR, ROESSSIH. SSolHARERFA N RELH . RITKE

& T i A .

id _ weak obj = [[NSObject alloc] init];:
i obj LMINT _ weak BWAF. Lhr LinRgmiELl FAN, RiFEBSRAHES.

warning: assigning retained obj to weak variable; obj will be
released after assignment [-Warc-unsafe-retained-assign]
id weak obj = [[NSObject alloc] init];

SCTRACHS R H QRO B RIBE S A weak 1215 AT AL R obj. BEIZEHE obj £ %)
ARSI H. EHit, b 7 AUE CFAIPRESRETEH CAERGHER R R, ERAX R
ORI FIERRXT S HES . WA T IR, BN RRESHA _ strong BIHFF
FRZ G HRESIHA _weak BIHFFHIEE, MAZRERSET .

{
id _ strong obj0 = [[NSObject alloc] init];

id _ weak objl = obj0;
}

AR REFEA ARG

{
‘,.‘t
* HEEAFHFAEMR
*/

id _ strong obj0 = [[NSObject allec] init]:

’f*
* EAobjo TRAES|H,

* R BEREMR.
*/

id _ weak objl = obj0;

‘,hh
* objl ERFHEMNMKHES| B
i

} i
* BXobjo TMBHRIERE, B3I BHEM,
* FRBZsBRHBECHAENNR,
* BANMRNIAETREE, TUEFENR,
=
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KR weak BIFFTRYZER (BPSSSIH) ARFAXMR, Brol7E# AR ER N, %R
BIBEORE . G SRAR T AR S5 A0 AT AE AR 2R 51 T A9 2K A 53 28 R SO A weak #2015 15 ) B
PR, ZWRER R, WA 1-20 Frs.

@interface Test : NSObject
{
id _ weak obj_;
}
- (void)setObject: (id _ strong)obj;
@end

e - x5
id_weakobj E#H8§5IA  id_weak obj

B 1-20 __weak 2 fFiBE R IEERS|

__weak BIFFIEH 7 — A, EFAEEXN RIS AN, Fiz REEIE, WIS %
Ha KRB AL T nil HRERARE (BIERAD. ml FARBER.

id _ weak objl = nil;

{
id _ strong obj0 = [[NSObject alloc] init];

objl = obj0;

NSLog (@"A: %@", obijl):
}

NSLog (@"B: %@", objl);
HEPRACHD AT 45 Rt F -

A: <NSObject: 0x753elB80>
B: {null)

FERBITRFN — FHROFAERL, BENALBBXENRTER.
id _ weak objl = nil;
{

[*
* HCERHBFENR
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*f

id _ strong obj0 = [[NSObject alloc] init];
JI.l"1lr

* BXobjo EMAMESIA,

* FFlBCHAMR
4

objl = obj0;

JI.-"1|r
* objl ERMFHFHENRHNES|H
*f

NSLog ( @"A: %@", obijil) ;

_|||‘r'-'
* Bt obil TRBFEMNEIANHTR
*/

* B objo ERMBHRIEMEL, E5|HXK,
* FFBHBRRECHFHFNNR,
* BANKRERTE, FTUEFZER.

CESSH LMD
FAEZNRES|IHM objl EMMNSBSIAERM, nil M{ELS objl,

NSLog ( @"B: %@", objl) ;

III.I'i-
~ BHRES obj1 TRPHnil
*/

Bixke, HH weak B BEREHASI M. @AM E  weak ZIfFHIERES N
nil, AL EEREXNNRETCRETT.

MR,  weak EUHAF HAERA T 1085 L E & OS X Lion BL ERRA G N HFEFF. 1Fi0S4
LLE OS X Snow Leopard )5 FFEF A u]{ ] _ unsafe unretained 2 KA E .

__unsafe_unretained {&{f #F

__unsafe unretained 107 IE W H 42 unsafe PR, EALREFIFFAREMNTT. S8 ARC i\
IR TFE R R4 ESBA T/, HMHH  unsafe unretained BHFFHERA R THiFBM N T
MR X— G AN EEE.

id unsafe unretained obj = [[NSObject alloc] init];

ZIRACHHR H CAERFF A I RE{ES A __unsafe_unretained Z1MHFF IR P . BR{E
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Al T unsafe (R, HEgFER[/IFA LSRRG, MR HE LIRS

warning: assigning retained obj to unsafe unretained variable;
obj will be released after assignment [-Warc-unsafe-retained-assign]

id _ unsafe unretained obj = [[NSObject alloc] init];

{445 __ unsafe unretained 2RI EEFM A weak B TR ¥, HAANE AN
AN RARKENE CHA, FTUVAERB RS T BB, X8,  unsafe unretained
BT weak BT R —FH, FHBIEEFERBHER.

id _ unsafe unretained objl = nil;

{
id _ strong obj0 = [[NSObject alloc] init];

objl = obj0;

NSLog (R"A: %@", objl);
}

NSLog (@"B: %@", obijl);

RIS RATES R A

A: <NSObject: 0x753el80>
B: <NSObject: 0x753el80>

BADERCARTAHE, BT AN REFEA W REER L TH 4

id _ unsafe unretained objl = nil;

{
_,n""'
* BCEAHFENR
ot

id _ strong obj0 = [[NSObject alloc] init]:;

‘I.Hr

* EX objo TR ARSI H,
* FlBCHENR.

*/

objl = obj0;

lII|I"ir
* S obj0 TEMEL obi1,
* HE objl FREAFEN RN ES BOFBEELE
W
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NSLog ( @"A: %@", obijl) ;
l,l"ir
* Hith objl FRFRNTR
i’ g

] e

»

BE% objo EREHREMRE, BIIAEMN,
FrlBsh BB CRHAENNR,
EAMREFEE, FTUEFENR,

*

¥

*f
NSLog {E"B: %@", obijl) ;
‘,.‘*
* B obyl TERRTHNR

&

*

obil EREBTFHTR
PauEHF (BERE)!
#iRiho)!

*

L2

i 4

kR, BE—1THA NSLog RERMGIEFREZETC. BARVIN TOCSHEEFANR, H
NHABFENAMEITIRA T A2/

fE{EH  unsafe unretained {E1HFFE, W{HL AT strong 12 1 #F i 2 B I A L0 B0 (R B0
{E B0 REASEAFTE

B, 7EEHR, RN\ —XEEAH AT EZMHEHHAE __unsafe_unretained 121 £7F )28 &t .

btk n#E 0S4 ELJ& OS X Snow Leopard IR #2794, 4740 A _ unsafe unretained 1&1fi 7
KB weak BUIFF. MELMA  unsafe unretained &1 #4735 it ()% R 7E BT Z 2B H I,
R R AR LFE, WA HERFRSH.

__autoreleasing &1 &

ARC H (it autorelease £ W WE? Lfr b, EmFRIMAEN PHELEE (2% 133 ),
AGe{# ] autorelease Hik. Ao, tHAHE(E F NSAutoreleasePool 2. 1XFE—3¥, HHR autorelease
TiEHEMEM, {H3EFR E, ARC BT autorelease ThAEZEIEH M.

ARC To R 248 T X H R fE A -

/* ARC &3 */
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];
id obj = [[NSObject alloc] init];

[ob] autorelease];

[pool drain];
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ARC H RS, ZIRCHD thAES AR T HXAF:

Rautoreleasepool |

id autoreleasing obj = [[NSObject alloc] init];

}

145 “@autoreleasepool J 7K &1 “NSAutoreleasePool 25%t R4, F5 LA R F "X —EH.

W4k, ARC A %, il REEL M T _ autoreleasing 2 11 7 fr) 22 & ok & 4 8 H
autorelease J7iZi. *f RUKHLZS 4T autoreleasing 121 #F 928 & S5 4t T £ ARC 2B i AT R
(1] autorelease J7izZ, Bl S 47E M | autoreleasepool .

thgk A2 6 o] LLEER N, 7 ARC f1 (), F @autoreleasepool 3t # {{ NSAutoreleasePool %,
HIMft#  autoreleasing #2112 it # {X autorelease fiZ. WHE 1-21 fras.

Fh

B 1-21 @autoreleasepool F1H{#H __autoreleasing M H T &

HiE, RAHPIN _ autoreleasing fE 1 A L XN __ strong &M FF—FEF L.

FA DB L REE N AAERAHER _ autoreleasing fEIHFF AT LL.

WBEACERFFEMMN RN, WHELLFEAE, B ELLEEF alloc/new/copy/
mutableCopy ELZMII 7 iE K EURXT R, {HiZb R 83 M F T autoreleasepool. X [F]7E ARC %
i HUAF U A 1 autorelease /i BN R FER . IXRHE THIFBR SR A %42 AL alloc/new/
copy/mutableCopy F45, W A2 W B a4 3[4 {8 (16 S5 M # autoreleasepool .

7oh, MWEMEHBOEFAFEETEGLRN (2% 1.3497), init 77i%iR [BH{E 6 5
S A7 M F| autoreleasepool .

Bautoreleasepool ({
id _ strong obj = [NSMutableArray arrayl;

}

BATHRE B/ ERAT X R TR
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@autoreleasepcol {
"
f* BEEECEMIFTHHER
o
id _ strong obj = [NSMutableArray arrayl;
.|"! #*

* EATE by AMWSIH,
* Rl CHEEM R,

* FEENR
* HRERHFEAELES
* BEITIME autoreleasepool

*/

——
i
%

EAHER ob; BHREMRE, MS5IHKM,
A BB E CRHANT R,

EEf, BE# Rautoreleasepool BMER,
M E autoreleasepool P H
FRrE* | B sh il

EATROFFETTE, FUEFR,

¥ % ¥ ¥ ¥ ¥ ¥ @

»
™

RiXH, AEM  autoreleasing 121 Ff th B8 {# XF R4 M F autoreleasepool. AT AHELE E F
LA B Fr A 0 B 8 A P O 2 R R AR s

+ (id) array

{
return [[NSMutableArray alloc] init];

}
ZIRACIE A autoreleasing 21 5T, "SI FHEA.

+ (id) array
{

id obj = [[NSMutableArray alloc] init];

return obj;

}

oA BT E T G BT, FrLl id obj [FIM$ __strong BT id __ strong obj J2& 5¢
M. BT retun fEFN AR H HAERE, BT LUZERS| B R B S FFA X R a
SRR X RAE MR BHIR BME, %61F4% 2 H 3l R HEM 2 autoreleasepool .

LIFRER _ weak BTG T. B weak (B FFRA 7B EIGH S Hm#EHM, #
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F18E Bxs|ATE

EV A weak BT BAT, SRR b Bl VEM ) autoreleasepool HIXY %

id _ weak objl = obj0;

NSLog (@"class=%@", [objl class]):
LA F IR S A [E] .

id _ weak objl = obj0;
id autoreleasing tmp = objl;

NSLog(@"class=%@", [tmp class]):

R ALEVT B A weak 151 FF Y 25 BB L0 17 9] 3 A 3| autoreleasepool A SWE? iX &
KA weak EMFF RFFA XM RMSESI H, MIEV A5 XN RELES, 20 RA 0] REHIEF -
Ty SR 42 1) (9 % S M B autoreleasepool 1, HiA {£ @autoreleasepool 45 5 2 Ail # BE i & 1206
RIFE. ik, 7EMERMA  weak M MFF A2 B 58 52 B 48 1A B autoreleasepool IR .

B —AaldER N {E A _ autoreleasing {Z 1% £ )1, [F] A @134 B id obj M id __strong
obj 564 —F. 4 id FI38% id *obj X {afE? ] LA id _ strong obj AP F2SHEH id _ strong
*obj 13?7 Hsk, HEHOKMRZ id  autoreleasing *obj. [EFEHL, T % [+E % NSObject **obj f# il A
1 NSObject * __autoreleasing *obj.

{QIXFE, id RN R TREHERA R e 28N L __ autoreleasing 1311 .

tbin, A THIFEANEREE, @8 ST ERNZE P 4£1&E NSEmor X RFJFEE, AL
PR EGR Al . Cocoa HERE, KEH A EWMERAEFI A, U NSString /] stringWithContentsOfFi-
le:encoding:error 27135 . 8 H % AARIRARE W T Fras.

NSError *error = nil;
BOOL result = [ob]j performOperationWithError:&error]:

Iz ERI A
= (BOOL) performOperationWithError: (NSError **)error;

() /i Pk A — 8, id AFREF Y RAVTREF S BRABIN L __autoreleasing &4 fF, B L% [H)
F LA F AR,

- (BOOL) performOperationWithError: (NSError * _ autoreleasing *)error;

Z¥ P FF A NSError X RIGEFHI L, B AR H AT R, T E A K NSEmor 231 %,
HiLLAMHFEAfFEENEE A

{E A alloc/new/copy/mutableCopy 77 i£ R EM{EESA N REH CERIFFEN, HitlRT
ERENMEECERFFARNR. Hit, HMA _ autoreleasing 215 £ 1 4F & /E ot % HL
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B£%, 5B alloc/new/copy/mutableCopy #h 3 Ath 75 ik (IR [ UG 3t R e 4 —#, #ETEM F
autoreleasepool, FFHUEAEH A MMEFFA I R
tt i performOperationWithError 75 i f ¥R CHS L M 22 X

- (BOOL) performOperationWithError: (NSError * _ autoreleasing *)error

{
/* BRERE */

*arror = [[NSError alloc]
initwithDomain:MyAppDomain code:errorCode userInfo:nil];
return NO;

}

K #9785 NSError * _ autoreleasing * %I error {£ 4 *error #W{H, BT LLEESE IR [A] 7 fif
| autoreleasepool 1T R .
SRIM, O AURACHY 2 7= 4 R PR AR R

NSError *error = nil;
NSError **pError = &error;

WS RIgeHHT, FraBUBIRR Lo —2L.

error: initializing "NSError * autoreleasing *' with an expression

of type 'NSError * strong *' changes retain/release properties of pointer
NSError **pError = &error;

L] Sar ur S Ser S S

gerf, X RIEEHLAMIN _ strong 5T .

NSError *errcor = nil;
NSError * strong *pError = &error;

/* RMEFERE */
SR, N TFHEAPTEEmTHEE—F.

NSError weak *error = nil:;

NSError * weak *pError = &error;

/* REBER */

NSError _ unsafe unretained *unsafeError = nil;
NSError * unsafe_unretained *pUnsafeError = &unsafeError;

/* REER */
HTHE R S T A  autoreleasing & I FF % R IREF AR,

- (BOOL) performOperationWithError: (NSError *  autoreleasing *)error;

SRR 77 &ER 7 P __strong &I £ H 6 RIGEAAY.
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& gahs| AT

NSError __ strong *error = nil;
BOOL result = [obj performOperationWithError:&error];

0 SR RIBUER, HATABUSMAT LA B (EH A RN 3 & 1 WA i 4 P
THe? Lhr b, 4eifds HahR SR CEFAL R 7 Tl

NSError _ strong *error = nil;

NSError autoreleasing *tmp = error;

BOOL result = [obj performOperationWithError:&tmp];
error = tmp;

28Rt Ay DL A R 2 7 A S B X SRR BT BUZ T .

-~ (BOOL) performOperationWithError: (NSError * _ strong *)error;

B %A A —FE, M RATEMF autoreleasepool thiESEfLi6. (HAR ML, HA
{§ A alloc/new/copy/mutableCopy J7 i B1R [a] {6 iy BU A5 0 BB, BEE B CAERMIFRFFA A . HAith
fEOLELR “BUSHEE A RFFARXMN R ", ZHFLEL. AT EGHSHERGN RN, Hi)
NAEETEREBEE TR, BRIMNEBHRSHEFUHNME  autoreleasing #E1HFF HIXT R I EFAHL.
Bar, BARTLIEE AMIEE  autoreleasing 17T, {HE L XMIEE  autoreleasing 1% {ff
e, DAFEENREREAASNTE (WRERHER. BHULLTESE.
FHEHBEIENES, £ T # — F @autoreleasepool. W LL FIE/CHE TR, ARC £¥Et, nf
¥ NSAutoreleasePool Xt R #k EHH .
/* ARC ¥ */
NSAutoreleasePool *pooll = [ [NSAutoreleasePool alloc] init];
NSAutoreleasePool *pooll = [[NSAutoreleasePool alloc] init];

NSAutoreleasePool *pool2 = [[NSAutoreleasePool alloc] init];

id obj = [[NSObject alloc] init]l;
[ob] autorelease];

[pool2 drain]);
[pooll drain];

[pool0 drain];

[AlfFi, @autoreleasepool B tHHEBE L EEAH .
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Rautoreleasepool |
@Gautoreleasepool

Rautoreleasepool |

id autoreleasing obj = [[NSObject alloc] init];

}
tbtm, ©F i0S R AR, {8 PR main BBE £, @autoreleasepool S F T &I .

int main(int argc, char *argv([])
{
@autoreleasepool |
return UIApplicationMain({argc, argv, nil,
NSStringFromClass ( [AppDelegate class])):;

}

NSRunLoop F LA ARC HROE TR, YIRE BN B M ] autoreleasepool X % .
AN, MR FFRA N LLVM 3.0 L L, B ARC % @autoreleasepool Bt fie % {ii /1],
meLl AR B .
/* ARC LR */
Rautoreleasepool {
id obj = [[NSObject alloc] init];:
[obj autorelease];
}
Kl & autoreleasepool 7o Bl AR AL R x, & THEFMTEME, rbl4 54 ARC £
it HE 3% {# B @autoreleasepool .

Ak, K ARCEEAHR, il MAEAITERAE objc_autoreleasePoolPrint( )( &% 1.2.7 1)
A H .

_objc_autoreleasePoolPrint();

F I 3X — of 0 PT A 20 375 BhZRAT IR M 31 autoreleasepool b3 .
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#1%® BazmsIEtHE

__strong &% /__weak i

Bt __strong B FF. __weak B FF 60 T W|2A{LTF C++ P B BEFE $T std::shared_
ptr 0 std::weak_ptr, std::shared_ptr o i#id 5| it ¥ K FH C++ £ L H, std::weak_ptr
o R ENS| B, EAEEREHR __strong B /__weak BN C++ B, BIUEH
fi& A iIX AP E REIE E o

* 1999 i boost::shared_ptr {4 Boost C++ EERI—EB 2%
= 2002 BN boost;:weak_ptr
* 2005 FHREC++ EEETRI # XA ( EE 4 I | T oJ # A std::shared_ptr 0

std::weak_ptr )
o XH C++ NS C++11 (BFR C++0x )

1.3.4 W
{E ARC A B FawiRIRAC, Chaulsy— S, T ik &R ARC fEm .

e I HE{E ] retain/release/retainCount/autorelease

» Afigf# H NSAllocateObject/NSDeallocateObject

o ZUMRY A 1FE E A i 4 B

o A2 B U dealloc

* (i f] @autoreleasepool # & {{, NSAutoreleasePool

o RNAEEHXIE (NSZone)

o X RYBRARIEN CIBEFLEMA (struct/union) YHE 57
o A “id” Al “void *”

VR A0 R A T
A~BE{E A retain/release/retainCount/autorelease

NAFEEREMFRN TE HEHRELEFHATFERMN Y E (retain/release/retainCount/
autorelease). UL F§ EHERPIE A,

“# X ARC FHE, TWMBE RN retain 5 release £8.”
Fbr b, 7 ARC fT A, WRGmFSMER 7XEHEMTEAN, BaHBm FaiER.

error: ARC forbids explicit message send of 'release'
[0 release];

oy By By B By B B
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— H A @£ I GREHR, Rt EaEm g A
“+& 8 ARC ¥, FILFE RN retain &R release {£5.”
retainCount Fl release #f<: 5| i om it ix, kA GelE LI TF 40,

for (#:) |
NSUInteger count = [obj retainCount];

[obj release];
if (count == 1)
break;

}
ARC #i B v En, ZEARBELAFE I A EIAETENEE A, R H
RS T ECEEA, Predscf .
B2, HAEE ARC L H Fahid T A AF T FERT fEH retain/release/retainCount/autorelease J5iZ .
A~gE{#E A NSAllocateObject/NSDeallocateObject
#3118 i NSObiject 211 alloc 2 7712 %4 ik 3454 Objective-C % & .

id obj = [NSObject alloc];

{H & 5t f11 GNUSstep 1] alloc SEBRAf7~, SCbr bRl i B #18 B NSAllocateObject 2 % ' k¢

A X R
£ ARC A 2, %5 1E{EH NSAllocateObject Bf ¥ . [7] retain % /i —F¢, W R {6 H{E L5

error: 'NSAllocateObject' is unavailable:
not available in automatic reference counting mode

[EFFH, HaZE ik {E B TR 2 A9 NSDeallocateObject B6 %1 .

T NTFEENT Ea 2R
 1.2.2 WFTR, {6 ARC R, FIF-5H GUERR / FF4 B 40 08 LU F 8 2400

® alloc

* new

* copy
¢ mutableCopy

LA B3 2 FRTF 46 B iR AE IR B0 RN, 620 (o] 45 Y8 H 5 BT B2 S FF A IR R, IXTE ARC f

0 http://developer.apple.com/library/mac/documentation/Cocoa/Reference/Foundation/Miscellaneous/Foundation
Functions/Reference/reference. html#//apple_rec/c/func/NSAllocateObject.
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F1E¥E 83)5IMITE

Bt th—#f, BEIMNRTELEBENE. REE ARC H R EIE N — &Ky &N
® init
L4 init FFa6 Y 75 32 6980 ) 2 Lt alloc/new/copy/mutableCopy % /™ #% . 1% J7 % 2 B S 6] vk,

I H U AEIR B0 R . R E] RN id BREGE A RN KRR, MEUR I RIHEIR
RIak 7RI, %R [A] 5 R I AT M F autoreleasepool b. HEA |- H R X alloc 77 iZi& [A]{E 0% %

BEAT FIAR AL AL BE IR [B] 120 R
PR 9 A& i IR ACHS .

id obj = [[NSObject alloc] init]:

G IRARES 7R, init J7iE S WG alloc FiRIREIAIXT R, )5 RE ARk HH 7 .
NHEBAIEEF LA init FFIG 89 77210 6 24 A .

- {id) initWithObject: (id)obij;

iZ AR T o AN, (ERFEIX DA BRAR ML init Frdh, HEHERESR, Kit
ANFEAEH -

- (void) initThisObject:;
Ak FHEREELL init FFERAITERFARSE LRGARNE., FEE.

- (void) initialize;

AZE XA H dealloc

Eil ARC RERN, REXNSMFAESAFAEZMNR, 0 RMEER. 8 EFEs,
A ARC BER X, HS XN RE dealloc ik

-  [(woid) dealloc

Jlft
* AMETTEM REEF
* SRS
*f
}

PlnfEH C &S, ERENREFN, MU FHR, dealloc ik Eiliil free K H
JAUR HH BT A A7

- (void) dealloc
{
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free (buffer );
}

dealloc 777 A ZHUiE N F A3E F TR O i A p A QR 50 82 35 X 2 .

- (void) dealloc

{
[ [NSNotificationCenter defaultCenter] removeCbserver:self];

}
F4k, (£ ARC JCRR DAZ0{% F X 8 A [super dealloc].

/* ARC ¥ */

- (void ) dealloc
{
/* EXREARMLE »/

[super dealloc]:
1

ARC A %) 281G i B 20 H dealloc iX—#EN, 0 5248 A 58 £ [6] release & i iE—#, 5l
FCgn R

error: ARC forbids explicit message send of ‘dealloc’
[super dealloc]:

ARC 2 At AT b 3R, Rt A 25 [super dealloc]. dealloc W H 750 5 #5 %F S 1 B
o I AbFE :

{£ A @autoreleasepool R NSAutoreleasePool

41 __autoreleasing 21 ff W rid (Z% 1.3.3 15), ARC AR, {#H @autoreleasepool Ht &
X NSAutoreleasePool .
NSAutoreleasePool 24~ AT {8 F B (i 25 5] 4 ik 28 4R HS

error: 'NSAutoreleasePool' is unavailable:
not available in automatic reference counting mode
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init]:

5

AEEEHXE, ( NSZone )

H i ARC i By, AEEMEH X1 (NSZone). IEMMRTHTA (2% 123 %), 4% ARC i
A, XEBERAERZEIT R4 (&HiF887%  OBIC2  #iEMIMEE) b gl il Z .
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¥1® BI;SIATH

HRATRALEESD C BEHERINFR
C V& 2 LI Cstruct 3% union) BRI, WIRAFIE Objective-C X RAVIER, fHL5|EMIFHIR.

struct Data {
NSMutableArray *array;

i

error: ARC forbids Objective-C objs in structs or unions
NSMutableArray *array;

HRE LLVM i 3.0, BARER, CIBEEHMNe LEA HEKEBRS WA R ELF
B, FANARCIHENFFEREN LIESRA TS, FrilsF 80 Ziaee il N R0 EF
. flinCEEMasIER (REHER) JHEHZERMNEHARETENR. BREXN T CES
PR R T R, IXTERRAE LSt RAS AT LI .

Fion SRR INABISHER A PR, AR ERA void * (LT —FAN) =02 M nar
W PATiA ) unsafe unretained B1HFF (2% 1.3.3 1),

struct Data {
NSMutableArray unsafe unretained *array;

i

WATATA, B4 unsafe unretained EMHFAFHIERAR TR IFSPONGFEENR. MEEH
HAEEREMROFEE, (FEAEEANFMRSREFHR. X AEMER N2 mEE.

SX¥# id #0 void *
fE ARC LXEF, BLLFACHXEER id TR EH|H# void * TR IF AL H 0] 8.

/* BRC ER */

id obj = [[NSObject alloc] init];

void *p = obj;
it —&, FiZvoid * EEMR{ESL id R, HARLHILE, BT HASH B,
/* BRC LH */

id o = p;

[0 release];

(D) LLVM Document: Automatic Reference Counting: 4.3.5. Ownership-qualified fields of structs and unions
http://clang.llvm.org/docs/AutomaticReferenceCounting. html#ownership.restrictions.records.
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{HZ1E ARC H AN IX(Ex= 9| EMmAFERIX.

error: implicit conversion of an Objective-C pointer
to 'void *' is disallowed with ARC
void *p = obj;

error: implicit conversion of a non-Objective-C pointer
type 'void *' to 'id' is disallowed with ARC
id o = p:

]

id BY R R R (ST void * B I () C{E I 10 75 B2 L 1T 4 S OB . G SR I AE B At
{H, WBTLAER “_ bridge ¥ #".
id obj = [[NSObject alloc] init];
void *p = (_ bridge void *)obj:
id o = (_ bridge id)p;
{RixFe, i “_ bridge F#”, id M void * FALHAH B F#.
(BN void * ) bridge F#t, HELLM S5WM{ES  unsafe_unretained B,
EoEK. MRAETENAEERENS RNAE, AESEHET T FBREF M.
_ bridge ¥ irfH AR K, SR “  bridge retained ¥ ” F1“  bridge transfer
ﬁﬁ 1]
id obj = [[NSObject alloc] init];
void *p = (_ bridge retained void *)obj;

__bridge_retained ¥ #t o] £ B S E AR WA TRMENNR. FTEEINKEF ARC L
Fif (9 R AR 2 o] 4 55 )

/* ARC & */
id obj = [[NSObject alloc] init];

void *p = obj;
[ (id)p retain];

__bridge_retained ¥#7E A [ retain. 22 obj AR p RN FAXMN R. FREJLIEbAEIT.
void *p = 0;

{
id obj = [[NSObject alloc] init];

5b
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p = (_ _bridge retained wvoid *)obj;
}

NSLog (@"class=%@", [(_bridge id)p class]);

BREHARE RN, BARMERFARS| AR ob) kX, MREEZHB, HMEHT _ bridge_
retained H#ME LR p B L A THRAEZHRARE, FERASHESF. FRIENELE
F ARC LB B2 EFT.

/* ARC B3 */
void *p = 0;
{
id obj = [[NSObject alloc] init];

/* [ob]j retainCount] =-> 1 */

p = [ocbj retain];
/* [ob]j retainCount] =-> 2 */

[ob] release];
/* [obj retainCount] =-> 1 */
}

lII||"t
* [ (id) p retainCount] -> 1
* B
* [obj retainCount] -> 1
* HRINGFHE
*f
NSLog ( @"class=%@", [ (_bridge id)p class]);

 bridge_transfer £ B AR0E S HIR MIZITE, B BB R A (X R 26 % B R (50
ey e

id obj = (__bridge_transfer id)p;

IZIRACHSTE ARC Jo R8s 3 anfe] 23k We 2

/* ARC LR */

id obj = (id)p:
[obj retain];
[(id)p release];

7] __bridge retained ¥ #& 5 retain 2£{Ll, _ bridge transfer ¥ #: 5 release #{LL. 745 id obj &t
{AB retain B0AH2S T strong 1A A &L,
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b BAE L AR, DA AE A id et R AR BT LU, FF A DR R
HARATLLUXFEM, (HTE ARC PHAHEFIXFTIE, EHMNERES.

void *p = (_ bridge retained void *) [ [NSObject allec] init]:;
NSLog (@"class=%@", [( bridge id)p class]);
(void) (_ bridge_transfer id)p:

Z RIS 5 ARC LR A9 F 5 IR HR A .

/* ARCER */
id p = [[NSObject alleoc] init];

NSLog(@"class=%@", [p class]);
[p release];

iX e i 0 £ ¥ {F B 7F Objective-C X %5 Core Foundation %} 8.2 [8] #)#H LA #+ .

Objective-C X H 5 Core Foundation IfH

Core Foundation ¥ R+ E{FHEM CiE5%REH) Core Foundation 3R, FEMS|HITE
xR, 7 ARC &6+, Core Foundation #EZR F#) retain/release 41 5!l2 CFRetain/CFRelease.

Core Foundation ¥ £ 5 Objective-C ¥ RAXFNBR/, FRZLERETEHEB —TE
%2 ( Foundation #3232 Core Foundation #£%2 ) FirE 8, T2 BBHHEREMAT R,
—B4MZE, FHEETRBMNES DA, Foundation HE4L2 8 APl £ FIFH AT R T 1L
Fi Core Foundation H#EZ260 APl BEil, %%, RiTkD 2T,

&4 Core Foundation ¥ $5 Objective-C 3 £:5 B X 5, FrlA#E ARC T8+, BB
$HCESNERDESSIER, ZINXHPERABTEFLAHGEIING CPU FiF, FHikthigen
A "R #PF" ( Toll-Free Bridge )

Toll-Free Bridge £— ¥ o] &% DI F X #4,

® Toll-Free Bridged Types http://developer.apple.com/library/mac/documentation/

CoreFoundation/Conceptual/CFDesignConcepts/Articles/tollFreeBridged Types.html

UL F & # 7] F T Objective-C X % 5 Core Foundation Xf % 2 (8] i #8 I 5 #, B[l Toll-Free
Bridge §#:.

CFTypeRef CFBridgingRetain (id X) {
return ( bridge retained CFTypeRef)X;
}

id CFBridgingRelease (CFTypeRef X) |
return ( bridge transfer id)X;

}
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BRI EFFHIERZMMAAFHB. BLTF B4 L IFFFF 1) NSMutableArray X % {F A Core
Foundation ¥f & 3 4b#E .

CFMutableArrayRef cfObject = NULL;

;
id obj = [[NSMutableArray alloc] init];

cfObject = CFBridgingRetain (obj);

CFShow (cfObject) ;
printf("retain count = %d\n", CFGetRetainCount (cfCbject));

1
printf ("retain count after the scope = %d\n", CFGetRetainCount (cfObject})):;

CFRelease (cfObject) ;
IZHEABIEREZETE, smtUTER. O nTHEA.

{

)
retain count = 2
retain count after the scope = 1

H AT A1, Foundation HE42 ] API 4 B 4 15 ] Objective-C X} % B #% 1 4 Core Foundation
R KAER] . A BB T CFRelease BB . 9%k, ol LA{E  bridge retained % #u 3% & 1t
CFBridgingRetain. KZFA[ixH H & E AR 2.

CFMutableArrayRef cfObject = (_ bridge retained CFMutableArrayRef)obj;

LLF 3T CFGetRetainCount [K){E 3 A X 8 ) BT & K. .

CFMutableArrayRef cfObject = NULL;
{

id obj = [[NSMutableArray alloc] init]:
II.-’-.*

* Tl ob) HENEMHEFENRNESI A,

&

cfObject = CFBridgingRetain (obj) ;
J,Hn-

* #it CFBridgingRetain,

* % ®| CFRetain,

* RELTE cfobject,

o |

CFShow ( cfObject ) ;
printf ( "retain count = %d\n",CFGetRetainCount [ cfObject )) ;

ll,."*
* BiTEFER oby BIES| BT
* 817 CFBridgingRetain,
* S RITES 2,
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v

T <
* EAHTRob) HHEERE, PRUHESIAEH,
« g|AITEh 1.
* /

printf ( "retain count after the scope = %d\n", CFGetRetainCount (cfObject])) ;
CFRelease ( cfObject ) ;

II.n"-.lr

* AAWIIR CFRelease, FARARSIATHEN 0,

* BOER RBEF o
wJ

{fER  bridge ¥ #: ¥ # f{ CFBridgingRetain 8¢  bridge retained ¥ #eif, JHICHS S48 plf]

LFEWE?

CFMutableArrayRef cfObject = NULL;
{

id obj = [[NSMutableArray alloc] init];
j.-'ﬂ-
~ Tl obi FANEMFFENRNMES| B,
o |
cfObject = (__bridge CFMutableArrayRef ) obj;

CFShow ( cfObject ) ;
printf ( "retain count = %d\n",CFGetRetainCount [ cfObject)) :

‘.-'t

* @A _ bridge EMAXTEHRNOF[HEINR,
* FRBEIRFRiT TR oby 95831,

* g|ETELA 1.

*/

g U
* AAHFERob) BHEERASE,
* FRRIHES| AL, HRBBEM,
* TRAENNREER,

*/
J,.Hn.-
* lEEXARNFEHE ( BEEH)
*/

printf ( "retain count after the scope = %d\n", CFGetRetainCount [ cfObject)) ;

CFRelease [ cfObject ) ;

AT %1, CFBridgingRetain Bi#  bridge retained ¥4t & A n] af 5.
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XU Rzt #, #%4¢ H Core Foundation i) API 4= i 3454 X %, #1Z%F % /E & NSMutableArray
BRI,

CFMutableArrayRef cfObject =
CFArrayCreateMutable (kCFAllocatorDefault, 0, NULL):;
printf ("retain count = %d\n", CFGetRetainCount (cfObject)):;

id ebj = CFBridgingRelease (cfObject);
printf ("retain count after the cast = %d\n", CFGetRetainCount (cfObject)):;

NSLog (@"class=%@", obj):

A, 52 §T4H 1) 81 Core Foundation HEZE /) API 4 il 354 ] Core Foundation %f %
th 8515 A Objective-C ¥ SR . FIBITHE R F .

retain count = 1
retain count after the cast = 1

IR AT{E A bridge transfer ¥ #t # {{ CFBridgingRelease.
id obj = (__bridge transfer id)cfObject;

I Ak th BB+ CFGetRetainCount [{E 388 A 0 R AR RN,

CFMutableArrayRef cfObject =
CFArrayCreateMutable ( kCFAllocatorDefault, 0, NULL) ;
printf ( "retain count = %d\n", CFGetRetainCount ( cfObject )) ;

ju"'i'

* Core Foundation #EZEM aArI £SHEFEER
« BRSBTS "1,

x/

id obj = CFBridgingRelease ( cfObject ) ;
_II."*
* @it CFBridgingRelease W{H,
* Tl obi FBEXNRES | BANEN
* ¥R CFRelease B,
*Ji
printf( "retain count after the cast = $d\n", CFGetRetainCount(cfObject ));

lI,|f':l'

»

EAREER obj
FEMERHFENRMES A,
sl AitEA "17,

L d

.

i

* B9, EAEH CFBridgingRelease B85,
* MEATE cfobject PHITEH



1.3 ARCHIM

* higm{NRFENATR,
* FrRAeTRIEHER,
o

NSLog ( @"class=%@", obj) ;

} I8
* BEXHEMR ob] EHRMERE,
* FRRAEGRSIM A, MREBERM,
* A ENNREZ HEF.
g

LR bridge ¥4 #{ CFBridgingRelease 3  bridge transfer % ¥t {15 1.

{
CFMutableArrayRef cfObject =
CFArrayCreateMutable ( kCFAllocatorDefault, 0, NULL) :
printf ( "retain count = %d\n", CFGetRetainCount ( cfObject)) ;

‘,f*

* Core Foundation HERSHHBENR
~ ZEAMSSIBATEAS "1,

o

id obj = ( bridge id) cfObject;

f*

* AAMESBHE strong BEHTNTRSP,
* PrllmEsgs| A,

* /

printf( "retain count after the cast = %d\n", CFGetRetainCount(cfObject ));

JI.I"l-

E

EATRob] HEXNRES|IHEAE
& EHH{T CFRelease,
FrLAS|Ait#ch “2%,

=

*

i
NSLog ( @"class=%@", obj) :

g C
* EATE ob) B HEMAE,
* FrRARGES | A%, HREBUEM,
*/

‘,.I’i.-

* EAS|IATTES "1, TR RINREE.
* BEEREFEHE

* /

R0, 44 2545 24 {# A CFBridgingRetain/CFBridgingRelease 8¢ #  bridge retained/ bridge
transfer ¥ #. 7ERF Objective-C T RIMHLS CIESZE, BIEA M INFTA BUE M1 void * 24k
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FrR RS, PEREAT —E RIS . TESCHLCIE AT B A E L.

1.35 R
1 ARC fi %8, Objective-C i JE M th 2 &A1k
@Gproperty (nonatomic, strong) NSString *name;

1 ARC A7 2, BUF alfE X Fp & 1 A B R S R PR . an3R 1-3 P

®1-3 REFEBEROMYESFAMNEN RN EXR

BMEELRA R FRr B HUE B FF

assign __unsafe_unretained {2 &F

copy __strong BN ((ER2RENRBEEFNATR )
retain __strong 2

strong __strong &4 #F

unsafe_unretained __unsafe_unretained {& &

weak __weak B

EL I 2% Fp e 1 A 25 1 52 1 8 11 b SR AH 24 T (8 25 B n & J8 1k %oF 18 11 BT 5 B4 1 67 1) A
. HA copy BYEA R R ABME, ©W{EM L8 NSCopying # O #] copyWithZone: 7 i%:H
ot Rt AR 052 T A R A e R

Hah, ERERATFRRN, WREBEAATHREAS-BLS5 ERERER. Hin T
X AP I

id obj:
fER ] id &Y obj IR AL RES, &R FHEXFE, & LHBMEA A weak.
@property (nonatomic, weak) id obj;:

% i A B 0 R BRI

error: existing ivar 'obj' for _ weak property 'obj' must be _ weak
@synthesize obj;

o

note: property declared here
Bproperty (nonatomic, weak) id obi:

GRS, AR AR B AR b AR RN weak &1 T

1id  weak obj;
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i & {# H strong J& 14 # 1 weak J& % -

@property (nonatomic, strong) id obj;

1.3.6 ¥4
PAF R PHAT _ strong 117 )2 BAE Al & B M R
id objs[10]:
 weak &%,  autoreleasing f&fi#F LA _ unsafe unretained T 5 A ] .
id weak objs[10];

__unsafe unretained &1 7 LA f) __strong/ weak/__autoreleasing 12 1fi ff (R iE I 48 iE Y& &
¥ItG4k R nil. [EREHL, PHF  strong/ weak/ autoreleasing f21fi £ 45 &t ) ¥ 21 th R AE H A 45 (L
A nil. FHEIRAIEEEEEBAPEHNA _ strong BIHFFERFH 1.

{

id objs[2];
obis[0] = [[NSObject alloc] init];
objs[l] = [NSMutableArray array];

}

¥R L REH R, WA ENME  strong BUHF TR BB 2 %, LG HH
%, PTEREMN REE BN . XS5AEHEEHMNEETSE .

A _ strong 21T BAF VB S EEURAE R B g ? £ XMER T, RiEAEm
H 1% £ {# H NSMutableArray. NSMutableDictionary. NSMutableSet 55 Foundation HE 42 ) 7% 2% .
XA R oG G FF B N AN R AV E HIX X R .

BEXFEEHERERRTARNEGE, BECIESHAEHAHAP Lol LAEHMAT _ strong 1215 7F
MR, HRERLAEMNF—HHOL, DU LR .

7 BB A B F fE £

id strong *array = nil;

ATATR, BT “id * 258” Bl “id _ autoreleasing * K% "7, FrUUFLESRIEEN
strong EIFF. A4, BIRMRIUE T MA _ strong fEUHFFAY id BY 4 B8 V166 nil, (B A{RIE
M4 strong 2T id FEEH B AR REBEAIEA4EN nil.

o, ERARLE I FCE.

NSObject * _ strong *array = nil;
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K, {#H calloc EREHIFAR S RCAYMEA _ strong BT R 2 8 547 89 N 7R

array = (id _ strong *)calloc(entries, sizeof(id));

ZJEACHS S BC T entries DRI FER. H T {ER A _ strong 1216 FF /) 28 B [ 40 201 55 K
H A4 nil, 7 LLIX B A 4 BE X 34046468 0 1 calloc BRI ECK S RCAFF. AEH] calloc #8
¥, 7EH malloc e ¥05r BC N 775 7T | memset 55 pR B NAFIHTEN 0.

BR, @ FHEABEALEIZEE, ¥ nil fXA B malloc & A7 A B8 & o E b kuIG b e

TR .

array = (id _ strong *)malloc(sizeof (id) * entries);

for (NSUInteger i = 0; i < entries; ++i)
array[i] = nil;

iX A& N malloc A BCH AN A7 X R A #1480, Filknil S#WESHE
strong &M FF A H3BR(E 7V EER & rp, MM P AFERX R, 1E 75BN A7 I HERE
{# F calloc PR L.

QX+, AL calloc BRE ALK Bh A B e 5E SRS HUEH —FEMA .

array[0] = [[NSObject alloec] init];

B2, EESBATERENT __strong BTN ERSHEEHAARKER, HTEHCER
AT T -

ML F IR s, ER R PR free RBUEF T A RAAFROIBTRT, BARTEM
W R0 RS REF OORR TR, AT 51 2 PR A7 ittt

free(array);

XREPUNIER S S D, daiFa8 AL 08 IR 45 2 810 1F A I B 3h il AN B BUR (E 0 R 9080, mifE
AT, MERTERERAN LA, FTULTALE. MU FEAEA R, —E B4
nil MES A TR, EHTERABEN REET AR MMBEBREN R, Fike G,
H free e BB FF N AFIR

for (NSUInteger i = 0; i < entries; ++i)
array[i] = nil;

free(array);

I #I AL O R AR S, BIEFH memset 5% 6 0K AR HLFE 0 0 th AS £ B 10 BT Wk £ fy %o
R XEFER, RaslBAfFMR. X THR%ER, LIATHEHRELIA  strong 1B
RN BrelgiER, 2R nil BELS A #UCE.



1.4 ARCHISEL

W hh, {#H memcpy B V1 304 ST E LK realloc R EH TR AFRESHFER. BT
A L EFRENM R AT REEREEATFPRREZR R, FTLUXM P REtEEIEEH .

M, RAIMATLMBER  strong B FFAREERI A _ weak B FF R M2 EHAH. &
__autoreleasing EMFF IR T, FASBEHEATZERER, FTUBFAEEASI S,
1T unsafe unretained E1HfF ERiFRMAFEEMNRZ I, FLIEY void * BB —#, HiE
ER CIBETHIRE 2L RRMEH.

1.4 ARC #yscm

REEHEHEPI, ARCRE “HRmFESHATAFEER" 19, HLk LR ARmESELLE
s AR, EIEAE FE T % Objective-C TR FERI HhBY. tHEiZEH, ARCHELF TH. FE
K SLE .

e clang (LLVM %&i¥4d%) 3.0 A L
* objc4 Objective-C iZ1THf FE 493.9 UL |

mMRHEEERME A RE, RN H%&mIFSRET ARCAPANGFERE, BA  weak BIHFF
th, 5€ 4= a] LA{# B 7£ 10S4 F1 OS X Snow Leopard 1. {H3PR b, E4#%H T i0S4 1 OS X Snow
Leopard (1 5 F #2 P inh, JEANBE 8 — ML (8 A A EE, T &2 f# A libarclite_iphoneos.a 2{ libarclite
macosx.a iX4E|H OS T8 ARC HIFE.

Aif B F libarclite B)IEACES A A, UL EHE—HEMN, BEF Z37F 1084 A0S X
Snow Leopard b A BHESEHE TR FERZhRE, KR EFBEREEN T ARC M, tAREEX
RIZEFEOR _ weak RGN nil (ZFHRA).

A4 FHEBIERMNYEHEICIH OS B, A TLBRMA — F ARCIE. EX—1, #H
£% clang [ %% 1 F0 objcd FE (= E & runtime/objc-arrmm) FIIEACHD #4710 BH .

1.4.1 __strong % F
WAL A __strong B ERELFHNEF P IKEEFZITHE?

{
id _ strong obj = [[NSObject alloc] init]:
}

ERmIFARIEIM “-S” WFEINIZEAT clang, ATIAREFILRmELE . BE LR LA objed i1
FRES L HE 96 RLEFR PP R ] TAERY. ZIRACESSEhr a8 A A UL F R . AN T F T B,
LG HIPRACHS AT it (o AL IR ARG .
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/* REB/O|/ALLLD +/
id obj = objc_msgSend (NSObject, @selector(alloc)):

objc_msgSend(ob], @selector(init));
objc _release(obj);

i E AP, 2 (X8 objc_msgSend /7i% (alloc 77 &M init F7i%), A8 &1 F 8045 R
ifiit objc release PN B. EIR ARC A MBS AHE(H H release ik, 1H b n] Mgw k3% B ahid
AT release. #1137 {#H alloc/new/copy/mutableCopy LLAMRI ik & R A tH IR

{
id  strong obj = [NSMutableArray array]:

EARE A T RATHA M E NSMutableArray 2 (] array K 1%, HRFMESRA S5 Z A AR

/* REIFNRAINRED +/
id obj = objc msgSend(NSMutableArray, @selector(array));
ijc*retainﬁutﬂreleasedﬂeturnﬁalue{ﬂbj};

objc_release (obj):

PR I T 4R 1Y array 5 ik B9 8 F LA B e S AR iV 155 SN /Y release S5 2Z BUARIE, {H (8]
objc_retainAutoreleasedReturnValue pf ¥ 2 4 e ?

objc_retainAutoreleasedReturnValue R X EH TR BEFEZT. BLE YL, E£2HT
HCOFFA (retain) X R K, HEFA BN R AR B M A autoreleasepool 3 R 1] 5
2, SRR EE. RiZEALEIXE, 7£18H alloc/new/copy/mutableCopy LA 4h ) i, Bl
NSMutableArray 2] array K EF WA LG, % iFS AN ZR %

iX F# objc_retainAutoreleasedReturnValue & % 2 A X 9, 5 Z # 3 1) 5 % 2 objc_
autoreleaseReturnValue. ‘& A} T alloc/new/copy/mutableCopy 7 #% UL # $#] NSMutableArray 2 (1)
array K7 EFIREPIA RIS E. T HEMA1FFH NSMutableArray 2 array il it 4s ¥ 28 &t

TEFN SR,

+ (i1d) array

{
return [ [NSMutableArray allec) init];

}

CAF iz AR, HHIEHIEARE{ER T objc_autorcleaseReturnValue B8 % .

/* RIFBORLIKLEG +/

+ (id) array

{
id obj = objc_msgSend (NSMutableArray, @selector(alloc));

objc_msgSend (obj, @selector(init));
return objc_autoreleaseReturnValue (cbj);



1.4 ARCHIEH

% 1% ¥ 18 5% X B, & [ i M 3 autoreleasepool " Xf R B 7 i& £ H T objc_
autoreleaseReturnValue &£ ¥i& [7]73 Mt B autoreleasepool 1 fI4F % . {H /2 objc_autoreleaseReturnValue
¢4 #( 5] objc_autorelease R EIAN[E], —MEASNPR T3 M *F ¢ 2 autoreleasepool H.

objc_autoreleaseReturnValue bf # 2> Fa 758 FH 1% e 80 1) 5 ELeR BUR A A s AT am 2 53R, W
S5 % 85 eR B R O e R T i Bl ek 3RS R %45 U A obje_retainAutoreleasedReturnValue( )
cf 8, BB 48K A # AR 8] 59 X S i B autoreleasepool H, T A2 B HE A% 38 B i 5N ek B R O .
objc_retainAutoreleasedReturnValue A #{ 5 objc_retain (R ¥ A [E, ‘& BRI {E A iE M B autoreleasepool
o i AR B A %, 8 RE 85 IE © M K HU XY %, i i objc_autoreleaseReturnValue £ ¥{ I objc
retainAutoreleasedReturnValue ef ¥ i) ¥ {E, B] LLASKE 4 R 7 M 2 autoreleasepool 1 ifif H H#:4% id,
Xt PEE T Rk . il 1-22 iR

i = E E e E =S «* Objc_autoreleaseReturnValue

JB & 5% % #1 2l autoreleasepool &
-

i# iT objc_autoreleaseReturnValue 1 objc_
retainAutoreleasedReturnValue T T &4

NSAutoreleasePool '
- - aEEE. .= ,?5-"‘* ’ objc_retainAutoreleasedReturnValue
2 3% B {3 i AR B autoreleasepool
RIS &

B 1-22 4B autoreleasepool S

1.4.2  weak EMNF

SR AT IRATE BN —F, _ weak 1BUHFFHE (LA ThEE an [E i — Mt .

o #H _ weak EIHFFHIZRRATS FHIOX REEF, W nil AL IZTE.
o {FHIHA __ weak BT RE, BIR# H ¥ M3 autoreleasepool H X % .

XA TE ., BURRETHA, BIO— LM, UL FmERITEEFEAIMLH.

{
id  weak objl = obj;:
}

{2122 & obj BN strong &1 FF H b % kL4 .

(D 7F objc4 K4 493.9 1, HfETE OS X 64 frER b Bk 1L
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/* ERPESE VRIS +/

id ob3l;
cbjc_initWeak(&cbjl, obj);
objc destroyWeak (&obijl);

ifi iof objc_initWeak FREFIEINE  weak 21T E, 74 &(EH ;5 K ifid objc
destroyWeak PRI ¥R iZAE & .
L FIRICEE AR, objc initWeak FRECH IR A weak 2B EVIHL AN 0 )G, S

(B X 2 AZHEAH objc_storeWeak bR % .

cbil = 0;
objc_storeWeak (&objl, obj);

objc_destroyWeak B %K 0 1 8 Z ¥R objc_storeWeak if %1 .
objc_storeWeak (&ocbijl, 0):
B | i R IRACES 5 F SRR AH E] .

/* WFFARALREG */

id objl;

objl = 0;

objc storeWeak(&cbjl, obj):
objc_storeWeak (&ocbjl, 0);:

objc_storeWeak PR EIE S —Z MM BEX KA U/EVRE, BB S8 AE _ weak 1%
T Ff AR B A M AEFE M B weak . WIS —SHOh 0, WA EAGMBE M weak 2 HHER .

weak K55 HTHEER (2% 1249 ME, (EABFIRELR. WREH weak £, #HE
AR AN R AT R R, MEESEMIRIOS MAY I weak B R HHE, ¥
b, BT — DX RO [E N RELE £ A weak (B HER D, FTLAXF—/NERME, AT
LA R HhE,

B R, EFESARFAONRAEN, BEOELZERKE? FHRA R0
. N SURTIEIT objc_release BRI BUREAL.

(1) objc_release

(2) PoA5| AN 0 BT BA#AT dealloc
(3) objc rootDealloc

(4) object dispose

(5) objc_destructInstance

(6) objc_clear deallocating

X B 3 052 U5 R FH 9 objc_clear deallocating o #U (¥ 1 F



1.4 ARCHISEIR

(1) M weak & IRELEE 74T A Hb AL Do B 1) 103K -

(2) BAEEICETMATAMA _ weak BIHFFERMMBE, WA nil.
(3) M weak & MIFRZICHK.

(4) MG HvHEe i B B 3 0 Stttk A s (A I Al 5 .

WL EAETR, AT m RN weak EMTFTH 2B S| HRN KRBT, WA nil B
BT RIX - RERD ST, ik nTsn, WRKEBEHME _ weak BIHFFHIEER, N IHFE
R CPU #iE. RERREREEQEST H{ER _ weak 1Z1HFF.

(B _ weak BIHFFES, LI TR SERHIFEEET.

{
id weak obj = [[NS5Cbject alleoc] init];

}

KAz RS B O A OFRF A B RIBUE LS P weak ZHTFRIER S, FrblHCANGE
FFAZN R, ZNSPRBOFEES, BEha 5 g iRaa® .

warning: assigning retained obj to weak variable; obj will be
released after assignment [-Warc-unsafe-retained-assign]
id _ weak obj = [[NSObject alloc] init];

Yei P A% U0 (o] A0 B 2 I AXAS W ?

/* WIFB/HBARE ~/

id obj:

id tmp = objc msgSend (NSObject, @selector(alloc));
objc_msgSend(tmp, @selector (init));

objc_initWeak (&obj, tmp):

cbjc release(tmp) ;

objc_destroyWeak (&object);

AR H AR A X R obje_initWeak R ¥ E LS I weak B FF A &,
Egmifds AIMIL AR E, B0z RN objc release pf # ik B U .

XK, nil MW ESSI HEFNRPME _ weak 2HAFHER D . F R4t
NSLog bR ¥CEKUE—F .

{
id weak obj = [[NSObject alloc] init];

NSLog (@"obj=%@", obij):
}

LA F oA E SR, b %@ % nil

obj=(null)
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GO CTHERM K
wETpriR, KT BERIEESSIERFRES.
id _ weak obj = [[NSObject alloc] init];

XEHTFRIEZRHAMEMFFEONRATEHRESTFE. MH __unsafe_unretained {27
T8 e e ?
id _ unsafe unretained obj = [[NSObject alloec] init];

5 __weak @I £18E, RiFSFBHAIFEMAFENNRTERERFT, ML ES.

warning: assigning retained object to unsafe unretained variable;
obj will be released after assignment [-Warc-unsafe-retained-assign]

id unsafe unretained obj = [[NSObject alloc] init];

ZORRIE IS R IFFER A LIT R,

/* BIESREVRAIRED +/
id obj = objc msgSend(NSObject, @selector(alloc)};

objc_msgSend (obj, @selector(init));
objc_release (cbj);

objc_release BRI TBNEM T EMIFENT R, A ZNENBEEHEREATE

obj #,
BLMRBRY A ARBETEXSWER? TEROFERNE ARC TR AESEENERR,

[ [NSObject alleoc] init]:
BFERBEAEAHERENNR, MR FERLHES,

warning: expression result unused [-Wunused-value]
[ [NSObject alloc] init];

PN P P i Pt s P s P P P L R LS T P s e s Pl

o {R FEXFBIIG void BEROBRE X EEE,
(void) [ [NSObject alloc] init];

TEREHERA void, ZRARIBMBSHLAMTER




1.4 ARCHISEH

/* RIESBAVRHIRE +/
id tmp = objc_msgSend (NSObject, @selector(alloc));

objc msgSend (tmp, @selector(init));
objc_release (tmp) ;

EREGEIETRETE, BE5RESME __unsafe_unretained 21 fFF EBRRIET
248, BTFAESKEFFEAFFEANR, FTRIRIFREM T IRNEA objc_release &8
HHERTS, MBTF ARC 94h3E, XFMRRIBBLAZEAARTFIER.

Ho0, REVA B BB 69X KoY KB AIAIG?

(void) [ [ [NSObject alloc] init] hash];
ZRRBaEAWMTFER.

/* WESORAE ~/
id tmp = objc_msgSend (NSObject, @selector(alloc));

objc_msgSend (tmp, @selector(init));
objc_msgSend (tmp, @selector(hash));
objc_release (tmp) ;

HRABATEAHFANRAOKO HEE, ZHRERN. Bk "dRFBHTAGFTE
B XOENZEERN,

XRBRANTERAMA __ weak BIHFFAIER KN B —Ihfe: EHMT __weak 11 FF &,
B f2 4 B 7 it ) autoreleasepool H )3T £,

{
id  weak objl = obj;
NSLog (@"%&", obijl);

}

ZRAR T HR AW TR

/* WIEFBORAIATE ~/

id objl;

objc_initWeak (&objl, obj):

id tmp = objc_loadWeakRetained (&objl);
cbjc autorelease (tmp);

NSLog (@"%@", tmp);

objc_destroyWeak (&objl);

SWRER ML, fEERAMA _ weak BIHFFERMNE F, #I0 T7 % objc_loadWeakRetained
ef ¥ A1 objc_autorelease R & M1 . XL BMzh{EINTF.
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¥1¥® BasI Bt

(1) objc loadWeakRetained B #(HU N AT weak #2173 & By 5| B (9 %] U retain.
(2) objc_autorelease Bf ¥4 X R LM | autoreleasepool 7.

ikl &, BN weak &1 £F 28 & B 51 FH )3 SR 31X FF 8 7E F # autoreleasepool 1,
Jir LAfE @autoreleasepool &5 R 2 R AR Al LABOLLER] . Hi2, WR KEHMER A _ weak fZ1f
FFHYA R, M E] autoreleasepool BN Rt o A RMIEIN, FUCTEMEH A _ weak 1B 7 ) A&
A, BUFCENBES A strong MR ARG BEH.

tbin, CLFIEARREER T 5 KM weak ZIHFFHIER o.

{
id _ weak o = obj;
NSLog (@"1 %@", o)
NSLog (@"2 %@", o);
NSLog (@"3 %@"™, o);
NSLog(@"4 %@", o);
NSLog(@"5 %@", o):

}

FHRIHE, 28& o BT {E X $ 3k M ) autoreleasepool H1 5 K.

cbjc[144B1]: #&f&444R404444

objc[14481]: AUTORELEASE POOLS for thread 0xad0892c0
objc[14481]: 6 releases pending.

O 144D L = [OXEaBBDON] ' e siie s f e n's w's o v PAGE (hot) (cold)
objc[14481]: [0x6a85028) #+##444f484444#4 POOL 0x6aB5028
objc[14481]: [Oxea8502c] 0x6719e40 NSObject
cbjc[14481]: [0x6a85030] Ox6719e40 NSObject
cbjc([14481]: [0x6a85034] 0x671%e40 NSCbject
objc[14481): [0x6aB5038] 0x6719e40 NSObject
objc[14481]: [Ox6aB503c] O0x671%e40 NSObject
objc[14481): #4444 8844444

FEBH A __weak BIHFFHI R o WL PHA  strong #&10 77 45 8 /5 Fi1F F T LLBE 4 1 286
o]

id weak o = obj;
id tmp = o;

NSLog ("1 %@", tmp):
NSLog (@"2 %@", tmp);
NSLog (@3 %@, tmp):
NSLog(@"4 %@", tmp):
NSLog (@"5 %@", tmp):;

}

£ “tmp =o0;” Bf X R{LH % F| autoreleasepool #H 1 k.



1.4 ARCHISEH]

obijc[14481]: #4#4F4Feddnesn
objc[14481]: AUTORELEASE POOLS for thread Oxad0892c0

objc[14481l]: 2 releases pending.

objc[14481] : Eald e Ao el G v L CRER e S g PAGE (hot) (cold)
objc[14481]1: [0x6aB5028] ###s¢sssaésssssds POOL Ox6aBS5028
objc[14481]: [0x6aB502c] 0x6719e40 NSObject

objc[14481]: ####4R4RsaAERe

7F i0S4 1 OS X Snow Leopard T2 A REM A weak 1EMFFI0, i B £ HARIE T th A e
. Lhs EFEEASCR _ weak BIRFTHIR.

{5ty NSMachPort K5t & AN FF  weak IBMFFAI A, XK E 'S T retain/release I 3 I i%
B (1 B 5] RS . BRI weak &1 £ (1 48 & #0440 2045 24 Ho# H objc4
iz AT FE A R L R B S E] FH BLRI KB AR weak 21 .

ALFF weak BIUHFFAIAE, HAESBHBMMN T “  attribute  ((objc_arc weak reference
unavailable))” iX— @, [ E X T NS AUTOMATED REFCOUNT WEAK UNAVAILABLE.
MBRAZLFF  weak M EBMELS A _ weak BIHFFHIER, B4 BHRiFFEEE
Kk o gmiEeiR. 0 HTE Cocoa HEREET, AZHF  weak EIHFFRIEMAFEN, FEH

ﬁg allowsWeakReference/retainWeakReference 7%

Kbr LR F—fE Rt AREEME AR __weak 1 Ff.
# & ¥ allowsWeakReference/retainWeakReference SE | 75 3% ( 38 B 5 A NSObject
FEORBEXESD ) RE NO 915, XEFEZNFBEWT.

- (BOOL)allowsWeakReference;
- (BOOL) retainWeakReference;

ERELS __weak BTN TR, IRE{EX RH allowsWeakReference #i% iR @
NO, BFRREZIE,

cannot form weak reference to instance (0x753el80) of class MyObject

R FERr A allowsWeakReference A 7&1EE NO B &L REEE A _ weak B,
XFNELEERSEREBPHMCR,

FHI, HEEH __weak BN TERE, HEWEX R retainWeakReference A i%iR
B NO MER T, ZERBEMR “nil"s 20T AIBERED.

{
id _ strong obj = [[NSObjectalloc] init];
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id weak o = obj;

NSLog (@"1 %@", o):

NSLog (@"2 %@", o)

NSLog (B"3 %@", o):

NSLog ("4 %@", o):

NSLog(@"5 %@", o);
}

BFBFIEERHFENOMN S AME __strong BT TR obj FRIFHENMES| A, PrEd
AZTEEFREES R ie TR, B T=, EE2EREERZF1, JRFSE
FHIH __weak iH TR o 5| HAIX R,

<NSObject: 0x753el80>
<NSObject: 0x753elB0>
<NSObject: 0x753elB0>
<NSObject: 0x753elB0>
<NSObject: 0x753elB80>

ok L b

F @ X retainWeakReference A& # 71 ., H11#— 1 MyObject 2&, ib H 4%
NSObject 2353 retainWeakReference 3%,

@interfaceMyObject : NSCbject

{
NSUInteger count;

}
fend

@implementationMyObiject
- {id)init
{
self = [super init];
return self;
|
- (BOOL) retainWeakReference
{
if (++count > 3)
return NO;
return  [super retainWeakReference];

}
fend

ZzB%, = retainWeakReference A A#ARE 4 &= 4 X EEHRE NO, #F = RIHE
R, M NSObject E4E M HFH N R 5H TS H MyObject 2,

{
id strong obj = [[MyObject alloc] init];
id _ weak o = cbj:
NSLog (@"1 %@", o):




1.4 ARCHISLID

NSLog(@"2 %@", o0):

NSLog (@"3 %@", ©0);

NSLog (@"4 %@", o);

NSLog (@"5 %@", o);
}

PIF ARITE R

1 <MyObject: 0x753el80>
2 <MyObject: 0x753elB0>
3 <MyObject: 0x753elB0>
4 (null)
5 {(null)

ME 4R, FHE __weak BN ER o bY, BTFFS|HIRE retainWeakRef-
erence A ZIRE NO, FRBIEZRBN R, REAFNXWAEAERSEHIRBPHETICE,

A, BITHEANTBE __weak B EHTEE P A allowsWeakReference/
retainWeakReference A%, BHMZAZPHBABREZTHEN, HBEABZSKASE
Fo BRAXEFEHEFICANHE, BEENBAEFREARAFTRELIZ A A, BURE

REREMABFAKR, BAXRESIEMAORL ESCIELRY

1.4.3 __autoreleasing &N $F

X R H _ autoreleasing 121 7 Y 45 & %5 [7] T ARC Jo 2B+t i F 4t % (1) autorelease
k. BALASL L FRAHEESE—TF.

fFautoreleasepool |
id _ autoreleasing obj = [[NSObject alloc] init];

}

IZIRACHS 32 EH NSObject 280t ¥ Mt F autoreleasepool H1, aJ 45 i F 45 #k .

/* RIESFORLARE +/

id pool = objc autoreleasePoolPush/{);

id obj = objc _msgSend (NSObject, B@selector(alloc));
objc_msgSend (cbj, @selector(init)):
objc_autorelease (cbj);
objc_autoreleasePoolPop (pool);

iX 5 3 R 1) autorelease SEELFP UL (2% 1.2.7 %) sEeHME. B ARC 4 %A1 8w,
HAEWACH LRI FTAE, {H autorelease (I ThAE T —FF.

{E alloc/new/copy/mutableCopy 75 £ # 2 4 A7 i oh i il 73 B] autoreleasepool = g%t % £ i
f[Wg? F EIRA1KE F NSMutableArray 5] array 3 .
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18 Ba5IBITH

Rautoreleasepool |
id _ autoreleasing obj = [NSMutableArray array];

}
X5 AT AIRACHS AT T AN (R e ?

/* WIFWAOVRBLAED =~/

id pool = objc autoreleasePoolPush();

id obj = objc_msgSend (NSMutableArray, @selector(array)):
objc _retainAutoreleasedReturnValue (obj):

objc autorelease (obj):;

objc_autoreleasePoolPop (pool) ;

SR F5 A o S 1Y A7 i M alloe 77 i 2F N objc retainAutoreleasedReturnValue BR ¥, {5 i it
autoreleasepool f)77 %A %, 1/3/2 objc_autorelease pKi (.

144 5S|HtE

Lbr b, KA TiHEERESI A EGUA SR B A0, Bt 45| B8
A5 (HES NHH Core Foundation ¥ #erh A R BH ). (H 8 (8 3|47 B 3 vl G A A mnil 5|
A B, HEX PR OEEE S| B ) e 3.

uintptr t objc rootRetainCount (id obj)

a1 A B _obje_rootRetainCount pR % A] FREUE @ & K19 5| HiH8EE. EEHLLFILD
1+ .

id _ strong obj = [[NSObject alloc] init];
NSLog (@"retain count = %d", _objc_rootRetainCount (obj)):

}

EZEAE T, MROGHEDTEE ob) 15 S| HH#FFH, FrElA 1.
retain count = 1

FHEER __weak /31T .

{

id _ strong obj = [[NSObject alloc] init];

id _ weak o = obj;

NSLog (@"retain count = %d", objc rcotRetainCount (obj)):
}

HTs5 AN AR, FURESHT _ weak BHAFHEE D L EARALNES it



1.4 ARCAYSTIR

R -

retain count = 1

LR A WA —FE. H4ifiid  autoreleasing &1 [a] autoreleasepool 3 M 3 £t fay e ?

@autoreleasepool |
id _ strong obj = [[NSObject alloc] init];

id __ autoreleasing o = obj;
NSLog (@"retain count = %d", _objc_rocotRetainCount (obj));

FRWT
retain count = 2

A R _ strong BURFFEREERT| TR, B ¥ M F autoreleasepool H1, FTLLA 2.
LA F#iA @autoreleasepool 3R 45 A FE i C i A %) 4.

id _ strong obj = [[NSObject alloc] init];

fautoreleasepool |
id _ autoreleasing o = obj:
NSLog (@"retain count = %d in @autoreleasepool"”, objc rootRetainCount (cbj));

}
NSLog(@"retain count = %d", _objc rootRetainCount (obj)):

{£ @autoreleasepool 2 J5 th o 5| i ¥UE .

retain count = 2 in @autoreleasepocl
retain count = 1

MIBAMIFET—FF, X REFE.

CAFAEIEIT B A __ weak #B81 #F 4 2 B A A 0 R Bf, 2T 2R autoreleasepool IR A objc

autoreleasePoolPrint £f #(3# W £27+ Mt #| autoreleasepool H 15| it % .

RBautoreleasepool |
id _ strong obj = [[NSObject alloc] init];

_objc_autoreleasePoolPrint();

id _ weak o = obj;
NSLog (@"before using _ weak: retain count = %d", objc rootRetainCount (obj));

NSLog (@"class = %@", [o class]);
NSLog (@"after using _ weak: retain count = %d", _objc_rootRetainCount (obij));

_objc_autoreleasePoolPrint();

SRWMF:
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objc([14481]:
objc([14481]:
objc[14481] :

FRERERAERERERY
AUTORELEASE POOLS for thread 0xad0892c0

l releases pending.

obje[14481] 2 [Ox6aBi0DU] Lfasesciasnansnavs PAGE (hot) (cold)
objc[14481]: [Ox6a85028] #i#d#sf4s#f44444 POOL OxeaB85028
objc[144B1]: ##4REAaFbdnens

before using  weak: retain count =1

class = NSObject

after using weak: retain count = 2

objc[14481]: #4##fadnendias

objc[14481]:
objc[14481] :
objc[14481]:
objc[14481]:
objc[14481]:
objc[14481]:

AUTORELEASE POOLS for thread 0Oxad0892c0

2 releases pending.

IUNDEBSROR]  ia s iR e NN PAGE (hot) (cold)
[Ox6aB85028] ####fad#df##444# POOL Ox6aB85028
[Ox6aB502c] 0x6719e40 NSObject
rEREnEARERERLS

WL UL B FEEAT T AR, AER _ autoreleasing 177, (UAEMMA  weak A7HH )
5t MR 5| A REME] T autoreleasepool .

WARLL FIX S| T35 H T objc_rootRetainCount R ¥, {H3Lfr L3 G885 (ST 1% R K
WA HEME . X T BB R LA IEMAA S itht, GrfdigE “17, 546, ELLEPE
FIXT S5 T 8O, PR R KANE Y, Frul R mEEA A — e s a(E.,

HIREI L _objc_rootRetainCount B #IR 4 i, {HBUFAE 7 AR FT B A i ) M5 Y 5Ll - Sk

D T A, hitp:/en.wikipedia.org/wiki/Race condition.
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Blocks

AL F A4 OS X Snow Leopard H1iOS 4 5| Al
Cifiviy s£ohiiE “Blocks”. 3Ll &£ C iF 5,
7820 XATWPLEOE AaWe 2 b i Je A7 ik i if e r
WRIXEEN %
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W28% Blocks

2.1 Blocks &

2.1.1 {422 Blocks

Blocks J& C i & M9 FELhAE. AT LLA — %) 1 K KR Blocks HIF FE I RE: WA HBWZER (f5

AR AR 4R
B8 S, iR A R AW LR R . CiEaEMRES R FEZIFER RS . B

an CA P4
int func(int count):;

EREB T AN func BIERE. THAMEMALES AT HHZES, UAFEHZRHH 25K
func.

int result = func(l0);

G RR N XA, A RBEREORINE AR R %, B4 F A i ek H4 th RE R E
Z R 3

int result = (*funcptr) (10);

EHELEARSAR AT ENERBEAR. RO FHRADIXE, ERALSREBIEH,
HNERERENREMZIR, BRICEDISZ e At

int (*funcptr) (int) = &func;

int result = (*funcptr) (10);

miifid Blocks, VECALHEiAEREEME LR, WA FLHMMOESE. X TEEATNS, &4
WA TAERAR, AL, RBL. HiEA, BES, XRENELLSHULAAE. MEBRS
AN BFRR R B F AR S RA RS /.

PlXE, RIAE 7 “HTHEHMERENELZESE” b “ELRH” OES. B2 “HEHH
AAERA” SR AWE?

B SR —FLE C i 5 i eR ¥-b o] A8 A A 42 &

s HEhW R (R
* EREMIZH
e BELR (BERNER)



2.1 Blocks#t#

e EERER
e AR

b, 16 eR B £ O 2 M RE RS AR B A A A

c BEZR (BERBER)
s BEERER
« 2REHR

RARXETBAERMEAR, HEBMEFYST, —PERSRFE-TAFXE. HIi,
BIRZ A R, (HZERAELRRFFAE, EIEFT 5 DUEMCRA E A, ] H AR A 0
AF e

int buttonld = 0;

void buttonCallback(int event)

{
printf ("buttonId:%d event=%d\n", buttonIld, event):;
}

RN — A, A LB, o ERIET. 642/ 52 e ?

int buttonld;

void buttonCallback(int ewvent)

{
printf ("buttonId:%d event=%d\n" , butteonId, event);

}

void setButtonCallbacks ()

{
for (int i = 0; i < BUTTON MAX; ++i) {
buttonlId = i;
setButtonCallback (BUTTON_IDOFFSET + i, &buttonCallback);
}
}

ZPEACAS M ) AR B B . 4 )58 & buttonld K A7 —4~, BT [al i #548 A for 16 56 % s A48 .
HRMEAEH /TR, BETSEEEN ID /E VRS S5 E %, MR RiZn) &,

void buttonCallback (int buttonlId, int event)
{

printf ("buttonId: %d event=%d\n", buttonld, event):;
}

{EAE, [B1E 77 A OR A (o] U eR BB 4R £ LA, D0 200 (R FF [a] 8 5 4% 4L 1D.
C++ Fl Objective-C {# IR RFEFERME HAES LG ZERA Y. oM R A%
BER, B4 E] S0 RORFF AR A B RAE . AR EE— FRIA 1o R [E 841
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K.

@interface ButtonCallbackObject : NSObject

{
int buttonld ;

]
@end

@implementation ButtonCallbackObject
= (id) initWithButtonId: (int)buttonld

{
self = [super init];

buttonld_ = buttonld;

return self;

- (void) callback: (int)event

{
NSLog (@"buttonId:%d event=%d\n", buttonld , event);

}
fend

WRMERZE, B RERFEE D, FikEET A HERE R, A/ FEM:

void setButtonCallbacks ()

{
for (int i1 = 0; 1 < BUTTON MAX: ++i)
ButtonCallbackObject *callbackObj =
[ [ButtonCallbackObject alloc] initWithButtonId:i]:
setButtonCallbackUsingObject (BUTTCON IDOFFSET, callbackObj);

(B2, REEAMT R, FHIFEH C+H. Objective-C A IN T .

X A 19K £ FH B Blocks 1 . Blocks $#24t [ 2Ll C++ M1 Objective-C 54 bl Sl S0t % 3
fRfFEREMN TEZ HRANESHRS CESREEAE. W “HHAEIERMA", Blocks RFFH
A REME. FEIRAN1ER Blocks ST L T B #8911 -

void setButtonCallbacks ()
{

for (int i = 0; i < BUTTON MAX; ++i) {
setButtonCallbackUsingBlock (BUTTON IDOFFSET + i, “(int event) ({

printf ("buttonld:%d event=%d\n", i, event);
b



2.2 Blocks# =

Blocks FiBZMEFAFZERASEEFmMEMRSE, ZFEAEE “HHEmZER i HME
42 bR 30 7 MRS Y (5118 . Blocks H % E 4 B BGE A #5O8 “Block literal”, BXfRIFRA “Block ™.

@ ixFE, 1#H Blocks A LA B C++ #l Objective-C 2, HkFHHHBESEER, BELRHE
B4 RERNAEE, NHASE CiIEERBMEABENTER A A EREME 4R E.

Bhh, “HHANTRENEZRYE” X —BEHA(UE Blocks, EREFETHMEFZE
FiESH. FitENRYS, KBEEBHE AHEE (Closure). lambda i+ % (1 it 8, lambda
calculus) %5 . Objective-C f] Block fE HARFEFiE T F R LAWK 2-1 B,

®2-1 HAb#IEFIES P Block BEFR

BFES Block #9& R

C + Blocks Block

Smalltalk Block

Ruby Block

LISP Lambda

Python Lambda

C++11 Lambda

Javascript Anonymous function

2.2 Blocks #3xt

2.2.1 Block i&%

FTHRBRMNEHANE — THHE BT ERMENE 4 K Block M1i% %, BP Block # ik &iE i
(Block Literal Syntax ). i [ 4%l [=1 8 %]+ {# B # Block &0 T

“{int event) |{

printf ("buttonld:%d event=%d\n", i, event);

}
Lhr b, ZBlock 5 EHTEIB AR, HeBEATF:

“void (int event) |
printf ("buttonld:%d event=%d\n", i, event);

}

i ERrR, 5eBRAR Block ik 5 —H) C i 5§ R U )UHHEL, AR AARE.
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(1) BfRE4.

(2) HH “~".

F-AAFREARYEEL, FACRELRY. F_dARAERFEMEERGIHH “~" (A
i8S, caret) it 5. KA OS X. i0S B A FF RIS K8 Block, ATEAEANZid S (E
F k.

LA F A Block iEi%HI BN ik ©.

Block literal expression ::= " block decl compound statement body
block decl ::
block_decl ::
block _decl ::

parameter list
type_expression

B L ATAS 1 #% BN 530, @ R REEA EE. i 2-1 A

2-1 Block &%

“IEEMERR” F CIESREMEREMERAY, “2¥IR” FCESRENESHIIE, “RE
A" ACIEFREFPARTFFEHARER. YRECESHE ., RELPESH retum 54,
HARI W20 55 3R [al{E 2 B AH ] .

BT LA H o R 20 Block 8%

~int (int count) {return count + 1;}

S ARAT T BT 88 77 K, {2 Block ifAR H RS AT JLANTIH . HARKREEER. Wk 22
B .

=B o °1

liﬁ‘l&
C sHAR st

B 2-2 Block EZEBIEE{HXR

AR EMERBE, WRFEEXFTH reurn IEFRMER ZEREMAER, WRRERPERS
return iff G FLAEH void KR . KA EHZA return iBH), FTA return f3& [7 {4 258 0 FiH
[ AT PR AR 4 L [B] {8 K BYR 4 F B«

@ ERHY - #/R¥E (BNF). http://en.wikipedia.org/wiki/Backus-Naur Form.



2.2 Blocks#izh

~({int count) {return count + 1;}

i% Block iBiE ¥ return B A1 AR, K [E] int BYE[EHME .
ik, MBAEHSYE, SEYIRBTEE. LU AAEHSHA Block iEiZ:

svoid (void) {printf("Blocks\n");}
PR T A g At T
“{printf ("Blocks\n") ;]

IR [l 26 7Y L g 2 305 e 29 9 45 W8 11 Block i8R KK B ABMH IR 7 A, W 2-3
Fion .

M - - =0 ol A ¥

1l i e —e— 3 el

de = et N A
] =

lm
o OmER

2-3 Block iEZEBELHEENDSEIIF

2.2.2 Block #BFE

ER R Block EERMNHLA T ERE, BT EALEULAGEH “A7 ELSh, il
#5 CiEERYEE SGHRF. £ L CEFRENS, BT LUK E SCeR 80 it B8 25 oR 2R 1
KRR,

int func{int count)

{
return count + 1;

}

int (*funcptr) (int) = &func;

IXFE—%, R func M HbHE R GERR (A 45 eR MR HF B BV AR B funcptr T .

[F e, 7E Block i5i%E T, 7H Block iAW HEL AN Block KRR+ . BIPEANF
— B {# Fi] Block &M A XM TA MR 7 I RE L Block KR F &K “{4”. Blocks % i1 Block i ik
R AE R A “Block”. {EH X Blocks FI3CRY P, “Block” BEFRIRACISH A Block B, o
& B Block &% A 4 BCHME -

7 B Block 28 B4 it 7n B n F
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¥2% Blocks

int (“blk) (int);
55 il D B4 4 A eR R O TR ACAS AT L BT &0, A5 ER Block 2SR AR BN AN R K 75 BH pR BUAE £ A Y
AR “*” R “A”, & Block KT RE MM CIEESZERTSME, TEALLTHEMER.

WEEUE'S
* RS
e SRR
s SRR
o AR

M4, FHEBAIMIREEH Block i57:H Block {4 % Block R R,
int (“blk) {(int) = *{int count) {return count + 1;};

H “~” FFUG [ Block B4 Y Block #iIR{EHL TR bk . FAASEFEIEEHE, AL
[IR AT L Block 265U 4F 8 ] Block 2 4F B IR {H .

int {*blkl) {(int) = blk;

int (*blk2) (int) ;

blk2 = blkl;
fE R B3P A Block 7848 8 n] LA =) pf 438 Block.

void func(int (*blk) (int))
{

{E R HOR [EME P4 % Block 2%, 1] LA Block 1 4 6f ¥ i) 1K [2] {8 iR ] .

int ("func{) {int))

{
return “*(int count) {return count + 1:};

}

MU A, ERSHALRE{E B & Block KA RN, 0 TXBAEL. XH, &)
Al AR fi A eR SR S R AREE, () typedef SRAR th % Al L.

typedef int (*blk t) (int);

i LR, GBI typedef AT AR “blk_t” KAAR ., WANKREE LU LG FR @RS H
FI R BOR [EME 4 BER—TF.



2.2 Blocks#z

/* BEMNCEAR
void func(int (*blk) (int})
* )/

void func(blk t blk)
{

/* RENCEFR
int (*func() (int))
"

blk_t func()
{

Wit {# FH typedef, H¥UE X BIERERLIEM T .

FAh, KL Block K% B b i) Block 58 CIEEFEEMBRBUAHMAEH, XMy
i 540 oR B 2 B AR B F B B i L sE M Rl . B B funcptr A ER SRR AIRT, &
I T X R A R SR e A i

int result = (*funcptr) (10):;

4F &t blk 4 Block ZAAEHL T, XFFUHH Block KAYAE &

int result = blk(10);

it Block KRBT RIAMABlock SCIBESEFHNREAARAEX M. £RESH T
Block 25844 it 31 7F e 2P 1T Block H1# Fin F -

int func(blk t blk, int rate)

{
return blk{rate);

}

%R, {E Objective-C B APl {# H.

= (int) methodUsingBlock: (blk t)blk rate: (int)rate

{
return blk(rate);

}

Block BT R TLBEFEN CESETRE—FEM, [Hiktun] LL{#EH$E N Block 268 4
H1¥eEt, Bl Block M¥5Er KB R .

typedef int (“blk_t) {int);

blk t blk = *(int count) {return count + 1;};
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#2% Blocks

blk t *blkptr = &blk;

(*blkptr) (10);

i1 AT %0 Block KRB A CiE 5P HMBHTHE —FHH.

223 HEEHERE

i#i it Block i&{: Ml Block 5 AF R iR AH, BIICLHEM T “HHEHMNTERENE A RE”
thi) “ELRH”. T “WAENERE” AEEMHAR? “HHAZNERE" £ Blocks &I
A “BIRAEERME". BFxasEREN LT

int main ()
{
int dmy = 256;
int val = 10;
const char *fmt = "val = %d\n";
void (“blk) (void) = ~{printf(fmt, wval);}:

2;
"These values were changed. val = %d\n";

val
fmt

blk():

return 0;
]

ZIFEAE S, Block if M Rk A H MR E 2807 98 8 3h 2 & fmt 1 val. Blocks 1,
Block &AM EAHMENZRENE, WRAZENZERGBEEE. KA Block ik R {R1F
THBWVEERE, PBrUENAT Block ik, EfERNS Block P{EHIM B R AME AR
Block 4470 HEh L MAVE. ZIEACEEETE Block 8%k E S T Block F19 H 5h 2 & val fl fmt.
THEHRIN—ERE—THRITER.

val = 10

PATHE R HF A RS JGHI{E “These values were changed. val = 2”, i 24T Block 18 iEm 1Y
Azl BB E{E . % Block iBiAEMATH, FRAHFEE “val = %d\n "#B 2 (1 H2 & fnt b,
int {H 10 # R {H 2| 5 3)3ft val b, FEHIXEAE RS (D&, MiEfirhet .

XL H ah 2 & (H A EEE .

2.24 _ block iRBAFF
by b, EEERERERERFRT Block BEBANE. GEERTENSZE. T



2.2 BlocksfE=,

BTk AMEREMEZERE, BEESHIAMAER. FEAIEAHES, Block iBiAZ Al
B () ] 3h A& & val FESIRT 1.

int wval = 0;
void (*blk) (void) = *{val = 1;};
blk():

printf("val = %d\n", wval);
LA L RTE Block k4 B 45 H 3 B E AIEICHS . 2B &/ £ R FERHR .

error: variable is not assignable (missing _ block type specifier)
void (*blk) (void) = *{val = 1;};

Fa

T

#7 A8 1F Block BN RIEX P AEMRE 7 Block i HPIHAIE R, FTEAZASTE
FBhn __block $BHRTF. ZIEARSF, WRE B RSB int val M0 _ block HBHAF, AR
HLAE Block PIRR1E.

__block int val = 0;
void {("blk) (veid) = "{val = 1;};
blk();

printf ("val = %d\n", val);
ZIRACRS HITRAT &5 R 9
val = 1

fEFM A block BLEARF A H 22 & 0] 1E Block ‘HEA{H, ZEEFA  block k.

225 BFEHBEHEE

I ARHERESS Block FEGRMEHANER, Mar~EmiFEHiR.

int val = 0;

void (*blk) {void) = “{wval = 1;};

IZIRACHS 227 4 BLF 4 iR 6 iR -
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HF2¥ Blocks

error: variable is not assignable (missing _ block type specifier)
void (“blk) (void) = “{val = 1;};

W Ear i il

2. 83K Objective-C Xf R, VA E 12X RATIEB 7 E G P 6 RS ?

id array = [[NSMutableArray alloc] init];
void (”blk) (void) = *{
id obj = [[NSOCbject alloc] init];
[array addObject:obj]:
}:
XA B, 1E#RAER array BE NS4 RIFHR. ZEARNPEEOTREY
79 NSMutableArray KX R . MR CiE 5 KAk, EIREIKX NSMutableArray 201 § i #945 #4

Lt . BABMELS BN B3R array M#RIELS A HiIFHR, EFEHABENEHNSS
AAEM . TR AR AR BHTHE, Fihe™45mEix.

id array = [[NSMutableArray alloc] init];
void (*blk) (void) = *{

array = [[NSMutableArray alloc] init]:
}:

error: variable is not assignable (missing block type specifier)
array = [[NSMutableArray alloc] init];

e P S P

EFESR T, BELSEIRMEINZRIM _ block .
__block id array = [[NSMutableArray alloc] init];
void (“blk) (void) = *|{

array = [[NSMutableArray alloc] init]:

3

Boh, EER CIiEE BN BLAUVNO AR . BRI T

const char text[] = "hello";

void (*blk) (void)

™1



2.3 Blocks#)3LI

printf ("%c\n", text(2]);
b i

ARERACESHNFHEFEENM, MIFRAaEBFENAmERRE, FHEELEA W
8. Bk ESr4 U TSRS IR

error: cannot refer to declaration with an array type inside block
printf ("%c\n", text([2]);

note: declared here
const char text([] = "hello";

My

X & FATEBLLER) Blocks 1, #3K HahAE B M7 EHEA LI CiF 5 WA r®IK. X,
{ F Fa 1 AT LARE iz A L .

const char *text = "hello";
void (*blk) (void) = *{

printf ("%c\n", text([2]);

2.3 Blocks fsc

2.3.1 Block BI/&

Block 2 “HH EHhEREMNE LRI, {8 Block AELFAR? AY74iBiT Block f5LH
R FINIREE AR .

Al JLYT 38 Block i1 E EHIFERBRR, BELER ERENMEEER CiE5HRARRLHE
(f). it SCHF Block F14%i%3%, &8 Block BRI E S A—M CiE 5 HiFIRAES AL E 1R
85, FHEABAEER C 155 IR E.

XA RS LA R, 78S brdn R Aok e IR A1) Rl a8 B AR (XU AARY, {H clang (LLVM
Gaiker) AAFHBRABAIERABHBIIEE. Eid “-rewrite-objc” I HER 5% Block iB7ERY
RS AR #0h C++ MRS . R CH, HELHNRMEA T struct &1, HAMZ CEESHENRG.

clang -rewrite-obijc EREBXH#S

T, FAIE# Block iEi%.
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int main{()

{ void (*blk) (void) = *{printf ("Block\n"):};
blk():
return 0;

}

RSB Block iEERCAR L, EAEE TRFHERMULSHSIR. ZHRSEL clang
Al A A P T

struct _ block impl ({
void *isa;
int Flags;
int Reserved;
void *FuncPtr;

}:

struct _ main_block_impl 0 {
struct block impl impl;
struct _ main_block desc_ 0* Desc;

__main block impl 0(void *fp, struct _ main_block desc_0 *desc, int flags=0) {
impl.isa = & NSConcreteStackBlock;
impl.Flags = flags;
impl.FuncPtr = fp;
Desc = desc;

}:

static void _ main _block func_0O(struct _ main block_impl 0 *_cself)

{
printf ("Block\n") ;

}

static struct _ main_block_desc 0 {
unsigned long reserved;
unsigned long Block size;
} __main block desc 0 DATA = |
0,
sizeof (struct _ main block impl 0)
i

int main ()
{
void (*blk) (void) =
(void (*) (void))& main block impl O0(
(void *) _ main block _func 0, & main block desc_0 DATA);

{(void ({*) (struct blecck impl *)) (
(struct  block impl *)blk)->FuncPtr) ((struct _ block impl *)blk);



2.3 Blocksgy3EI

return 0;

}

8 AT RIPRARAS BRI N R T 43 17, HEWRFHEAMEMAGE RN, ZBIRAIE RN 4
Ha. P, BATHEAFGS RIS ZED M. 8 kEBYRERA R H Block &k,

“{printf ("Block\n") };

ATLAE B, G AHEAR S 0T A HERNREN.

static void _ main block func 0O(struct _ main block impl 0 *_ cself)

{
printf ("Block\n") ;

}

48 ¥ 5 RS ATk, 8 3d Blocks {8 H B 42 SR SUE B B4 fE AT LM C i 5 RECR &
B. H4, RHE Block iEiEFTB R4 (H4bN main) F1iZ Block 182 7E % BR ¥ H B0 T {E
(AL A 0) REEZ clang ZEHFE BB S -

ZAMMZE _ cself YT C++ LB kPR LH B SFHEE this, 2{/ Objective-C I
W PR RE SR self, QIS cself 451 Block HIEE.

&35 c++ 1Y this, Objective-C ) self
C++ PEXEMNKLBIAZEWT

void MyClass::method(int arq)

{
printf ("$p %d\n", this, arg):;
}

C++ GiFsE X7 A1EN C BT RECRAE,

void _ ZN7MyClassémethodEi (MyClass *this, int arg);

{
printf ("%p %d\n", this, arg):
}

MyClass::method FEBISEFRE2E _ ZN7MyClassbmethodEi ¥, “this” {fEAE—4
SafEdiE, ZAANBHHANT .

MyClass cls;

cls.method (10);

93



94
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ZRARMAILT C++ RFBHMAM CIESREARNE.
struct MyClass cls;
___ZNTMyClassémethodEi (&cls, 10);

B) this Bt & MyClass 2 ( Z#91% ) 895,
B#t, B{1th¥kE—T Objective-C BIKHI % .

- (void) method: (int)arg

{
NSLog (@"%p %d\n", self, arg):

}
Objective-C HiF2_E C++ I AE—H, hiFZAEEN CiESHNREELE,

void I MyCbject method (struct MyCObject *self, S5EL _cmd, int arg)
{

NSLog (@"%p %d\n", self, arg):;
}

5 C++ P EMERM this 18E], “self"(EAE TSR E BT L DITHERTRE,

MyObject *obj = [[MyObject alloc] init];

[cb] method:10]:

IR A clang 89 —rewrite—objc £ 41, N FERERBSERA.

MyObject *obj = objc msgSend(
objc_getClass ("MyUbject"), sel_registerName ("alloc")}:
obj = objc_msgSend(obj, sel_ registerName ("init"));

objc msgSend (obj, sel registerName ("methed:"), 10);

objc_msgSend R IRIB\IEEN T RN BH B, WIRFFENEHEPRE |
MyObject_method_ & %1 84 3& $t 3 8 B, It BF, objc_msgSend ek # 89 2 — 1~ & ¥ obj
£ A _I_MyObject_method_ SRE M E — T S H self HTE B, FC++ —H, self B &
MyObject EHI3 R,

MERE, HIXIK Block &7 # M ¥EM __main_block_func 0 EREHAMERH _ cself. {#H]
B cself P FHRERTMH, BINEREFEEZSHUMEH.

struct _ main block _impl 0 * cself

55 C++ 1] this F1 Objective-C ) self #i[F], Z#{  cself &8 main block impl 0 Z5H& 84!,




2.3 BlockstsLHl

EAE A Sl U

struct _ main_block_impl 0 {

struct _ block_impl impl:

struct _ main block_desc_0* Desc;
}

BT B ERAARES, B FBEANTHAERE, FUEERMEE S, WRERE 2
¥, main block impl 0 &M AELSEBIERER, F—PMRAZEER impl, BAIEXKRE—TF
H  block impl S#IEFIFER .

struct block impl {
void *isa;
int Flags;
int Reserved;
vold *FuncPtr;

}:

FATA R 2 ARA] AR B K LE07 & . S e AT+ B s 9 X 4 LA R e B dia 6t . XEEERM
VEMEEH . B A AR RS Desc 84, LUF A _ main_block desc 0 Z5Ha4& A A B,

struct _ main block_desc 0 {
unsigned long reserved;
unsigned long Block size;

b

XLt yn R AR R A FRRT AR, LGS FIAS JE LA 42 i /5 9 X 440 Block K 7).
M2, FTHRBIRERFBEESHXLEHAER __main_block_impl_0 4514 1)1 & ¥

__main block impl 0(veoid *fp, struct _ main block desc 0 *desc, int flags=0) {
impl.isa = &_NSConcreteStackBlock;
impl.Flags = flags;
impl.FuncPtr = fp;
Desc = desc;
}

EA k&2 ¥ 46 46 __main_block impl 0 45 ¥4 & Ak A A9 IR AC B, AT R Bk i T
NSConcreteStackBlock f] 1% . _NSConcreteStackBlock Al T #1451k block_impl 4514 1Y isa 5. 5 .
BERAFIRB TS, (BEHTHMRZA,. BIEREE ZWIESRBAEAE.

void (*blk) (void) =
(void (*) (void)}&_main block impl 0(
(void *)_main block_func 0, & main block desc_ 0 DATA);

PN E, FBERRFPRRFERE, RN EHERKETSY, BADT:

struct _ main_block impl 0 tmp =

35
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__main block _impl 0(_main_block_func_0, & main_block_desc_0_DATA);

struct main block impl 0 *blk = &tmp;

XPEREA S EEAR T . ZIEfCIS¥  main block impl 0 Z5#gEAp G R, DA L4 R
] __main_block impl O Z5H{ESCHIRIFEEE, (LS _ main block_impl 0 S5 {A{aE LML R
blk. LLF AR B Ay e w1 R AR .

void (“blk) (void) = “{printf("Block\n");};

¥4 Block & %4 B Block T 45 Block KR 4F & blk. ‘&% M T-Hf _ main block impl 0 %5#)
RSl pHE £ IR 25 2E B blk. iZEICIS A Block /2  main block impl 0 £5#9 k28 () F1 5h 28
B, B E4 A main block impl 0 &5k Sk .

FH#KES main block impl 0 Z5HIVECH G S %,

__main block_impl 0(_ main_block func 0, & main _block desc_0 DATA);

B—1SHRE D Block iEEH#A C iF 5 RMRE. B - 2HEENGESERERYIHL
] __main_block_desc_0 Z5#J{ksLffa¢t. LA FA __main_block desc 0 45944z (W1 4G 4L i 43

5.

static struct _ main_block desc_0 _ main block_desc_0 DATA = ({
0,
sizeof (struct _ main_block_impl 0}

b

R, ZIEACAS (A Block, B main_block impl 0 45 ¥34ASEH 9 A, #HTHIEE1E .
THEFEFH LA __main_block impl 0 &5 #{&LH| (BJ Block) 2 {2 iX s ¥ 174
gL . WR MBI _ main_block_impl 0 544K block impl Z5#14k, AlidiRRtn FRR,

struct _ main block impl 0 {

void *isa;

int Flags;

int Reserved;

void *FuncPtr;

struct _ main block desc 0* Desc;
}

Z G A ARE F IS R B 1R T T AT M6 1L

isa = & _NSConcreteStackBlock;
Flags = 0;

Reserved = 0;

FuncPtr = _main_block_func 0;
Desc = &__main_block_desc_0_DATA;



2.3 Blocks# LI

B AFIEFAYHAE T NSConcreteStackBlock, A ik $ 17138 &2 5 2 H At &40 43 1H 5€ 5 37
4T . ¥ main block func 0 pR##E%EHEE5 A A 28 & FuncPtr.
FA 1R\ — F{EH % Block HIEEST

blki):

iX #43 mT g A LA T IRARES:

{(void (*) (struct _ block impl *)) {
(struct _ block _impl *)blk)->FuncPtr) {(struct _ block impl *)blk):

LEEBE

(*blk=>impl.FuncPtr) (blk) ;

XL R R AE R MR A R M. EmIRMINIA Fr#iAf, & Block iBEF K
main_block_func 0 & ¥ i385 i BE(E AL R 2 & FuncPtr . B4MBi%8H 7,  main block func 0
RIS cself $8 1 Block {8 . £ F %R A IR b o] LLE H Block 1 2 1E RS HGRIT
TH&i%,

Bk B T B 1 Block ML, AidLRIA Bkid B4 K _NSConcreteStackBlock | i & {1
4AWe?

isa = & NSConcreteStackBlock;

Hf Block 16 W4 Block MK AT R isa. AT HEHMEE, BHEEHM Objective-C FHI
MFEFLME. L, Frid Block & Objective-C 31 % .

“id” X —2E B R T #7 & Objective-C Xf K. £ Objective-C HALTIh, HARATLLGE

void * RAVIFFFFEEAE id, {Hit id BB BAESEE CiBE S P A H. 7E /usr/include/objc/runtime.h
RN T AT A I A

typedef struct objc _object |
Class isa;
} *id;

id 4 objc_object Z5HI A RIREN KA. BA1HHKEF Class.

typedef struct objc class *Class;

Class 4 objc_class Z5# kR FEEH KL . objc_class 45 FI4ATE /usr/include/objc/runtime.h 1 A BRI F -

struct objc class {
Class isa;

bi
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iX 5 objc_object &tk AHF]. R, objc_object &5#I & H objc_class &5 #1A TR 45 & 7 %
xR AL P ER O REAGSE A, THRMEALSRS FEIK Objective-C 7 B K i

n—TF.

@interface MyObject : NSObject

{
int val0;
int vall;

}
Fend

3T objc_object ik | ZERIN RIS AT -

struct MyObject {
Class isa;
int val0;
int vall;

}

MyObject 2 i) 35 1 22 & val0 1 vall # H 875 B Xt RAVGFIERL . “Objective-C 1 H1 %
R R BRE, RIZESHEXE “EREZRE RN REOSEELH”. ERAE MR,
B 2R A B R & D SRS f, B A A B isa (RIFIZERI SR HIaE. Wk 2-4

B o

MyObject 289 #{k MyObject 8 class_t 3k super # class_t S
R (R (e
int valO;
int vall;
e v \, A . w,

B 2-4 Objective-C X 5xRALH

ZRMGEHIE BRI T objc_class Z5HI1ER class t 5 #1k. class t &5 HJETE objcd iz 4T HE
Y] runtime/objc-runtime-new.h  F BN .

struct class t {
struct class_t *isa;
struct class t *superclass;
Cache cache;
IMP *vtable;
uintptr_t data_ NEVER _USE;

}:

{E Objective-C #7, bl NSObject ] class_t &5 #4445 1 LA & NSMutableArray #] class t % #
LB, B4 IR R & A KH) class_t LHASLH . ZLFFAEENRATR,. HiENS



2.3 Blocks# IR

Fr. AEM9ScEl (BDeREIREr). BIELLRACERTEE, H#E Objective-C iZ1THI FERTIEH .
FiXH, AT Objective-C FIKEX RAJEMH T .
52 8] {4 #) Block 45444 .

struct _ main block impl 0 {

void *isa;

int Flags;

int Reserved;

void *FuncPtr;

struct _ main block_desc_0* Desc;
}

it main_block_impl 0 £5F{EH 29T 2T objc_object &5 #{A ¥] Objective-C St RIS HK .
AEh, PR R isa BTV, BEm .

isa = & NSConcreteStackBlock;

B} NSConcreteStackBlock 24T class_t £5# &L . 7E4F Block {£24 Objective-C )%} R 4k
Bnt, XTiZEAERMET NSConcreteStackBlock .
A K F R e B % Block BISL, H1iE Block BJ A Objective-C BIXT R T .

232 BEXEmERE

AW EBRAETERESERE. S0, BB AERERNRHIEL clang i
TH .

struct _ main block _impl 0 |
struct block impl impl;
struct _ main block desc 0* Desc;
const char *fmt;
int wval;

__main_block_impl 0(veoid *fp, struct _ main_block _desc 0 *desc,
const char *_fmt, int _wval, int flags=0) : fmt(_ fmt), wval( val) ({
impl.isa = & NSConcreteStackBlock;
impl.Flags = flags;
impl .FuncPtr = fp;
Desc = desc;

bi
static void _ main_block_func_0O(struct _ main block impl 0 * cself)
{

const char *fmt = _ cself->fmt;

int val = _ cself->val;

printf (fmt, wval);
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}

static struct _ main block desc_0 {
unsigned long reserved;
unsigned long Block size;
} __main block desc_0_DATA = {
0,
sizeof (struct _ main block impl 0)
)i

int main{()

{
int dmy = 256;
int val = 10;
const char *fmt = "val = %d\n":
void (*blk) (void) = & main block impl 0(
__main _block func 0, & main block desc 0 DATA, fmt, val);

return 0;
}

XA RMBEAEHEER. TEHREFELPNAFRZL. FEBAEESR], Block iff
FFREXPER B ZEREE AR RZRIEMS] T _ main_block_impl_0 £ .

struct main block impl 0 {
struct _ block impl impl;
struct _ main block_desc 0* Desc;
const char *fmt;
int wval;

)i

__main_block_impl 0 AN FHMMAEREVEGHTELXYETLHA. HiEE,
Block iBZEREATRAHANEZRASHEIEM, WEFEAEF IR dny. Blocks i Hah
B ER HE X Block PERRHaNZER. FTHRESVIGILZESHELHFAERBMER.

__main block impl_ 0(void *fp, struct _ main_block desc 0 *desc,
const char * fmt, int wval, int flags=0) : fmt(_fmt), val( val) {

TERIGGAL SR sC iy, R4 1535 55 193G oh M Z 800 1 B 2 2 BB I i) AR 5 2 i it 47 90 s
. LA i ) i R B0 A L 2 8

void (*blk) (void) = & main block impl 0({
__main block func 0, & main block desc_0 DATA, fmt, wval);

{i AT Block & ) H A& fmt A1 val K¥J4E4  main block impl 0 &5+ kS .
BO7EZPEACHSH,  main_block impl 0 S5¥4EsE@ ¥t T -



2.3 Blocks#i3LH

impl.isa = &_NSConcreteStackBlock;
impl.Flags = 0;

impl.FuncPtr = main block func 0;
Desc = & main _block desc (0 DATA;
fmt = "val = %d\n";

val = 10;

B &1, £  main block impl 0 54K (B Block) 1, HahZFE{IHEIE.
THEERE— T Block FIHE % REM L. HBATIEALIEN Block i&iEW T Bx:

“{printf (fmt, wval);}
ZIRARAS R H 3 R BLF R

static void _ main_block_func_0O(struct _ main_block impl 0 *_cself)

{
const char *fmt = cself->fmt;

int val = _ cself->val;

printf(fmt, wal);
}

ERHEMTEARGS, #IKF  main block impl 0 A LHAMRATER FHAZHER,
XA R 7F Block iBERAR Z AUHI A E L. [Fitk, FERATEAAFRIE LT Ssh {8 0] i A #
RH HhERENRIT.

BAIEB, Fril “BIEETERE" ERFERIT Block i, Block & ik iA A # H
1 8 3h 25 B E B R 2| Block HI45#4k=LH (BP Block B &) .

SRTM, 40 2.2.5 WHIRE|A, Block M EHEMH CHESHALRNMEZER. Wl Frig,
B RN, B{E AR5k s R BT RTF -

THEHIATE Block A CiEEHEHLRMTERNH T REfE AR MREAN. HAeREHIEH
fid45 Block M4 F4 Pk FiE R B A5 50

void func(char a[l0])

{
printf ("%d\n", a[0]);

}

int main()

{
char a[l0] = (2};
func(a) :

}

ZIRARES AT AR 4 3, JFIER AT, EZEHMAERET, HSHRSRAZERSD, XHF
TEZE#: | Block AR BA T AR RERBEZS B3R, HRABTANT.
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void func(char a[l0])

{
char b[l0] = a;
printf ("¥d\n", b[0]);

}

int main ()

{
char a[l0] = {2)});
func(a);

}

ZFEANH CEFHARNERRHES CESTHHAXYLES, IR EmEFEN. B8R
BRIRB U RBAMK/DEHEE, B CESATUAIRITFIMBE. S8, FiFrE hiEa Uik
{6, 1B Blocks fe1-F 81 C i 5 MG,

2.3.3 _ block iRBA%F
FR AT =] Jomi iy T #E 3k B shZE B A A ) 7.

~“{printf (fmt, wval);}

ZRARNHRRERMT:

static void _ main block func O(struct _ main block impl 0 *_ cself)

{
const char *fmt = __ cself->fmt;

int val = _ cself->val;

printf (fmt, wval);
}

BB EREANE, SREHARIR? Block FA{EAMEEKETERD “HEHH
T RMEAELRYE” ik, WBFEEZHZERERKE. Block PEHEAZNER)S, 7E Block 145
HELFIFEEZAERBEIAISHFEFRABRMBHTE.

AT A S A B 22 Block 1) H 312 & val.

int val = 0Q;

void (“blk) (void) = ~{val = 1;};
ZIRARID 27 A LT S R FER -

error: variable is not assignable (missing block type specifier)
void (“blk) (void) = *{val = 1;};

Ll L
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WATATR, PAESR EARGEHBRASIZRIE, FULARERERFLEIRLS
WEIR BB EBRWMEARIER, Fr=ERmFHIR.

AL X — R IIELE Block PRFET ., WAAE.

MRZTAEHERMTE. B—F: CIEFSHHE—IER, VF Block X5H. R&EWT:

c BEEE
s BEERER
« £R%R

78 Block BAME L REE I R RHAEBAT CIBEFTHRE HEMNXANAE B R HH U i
SEREER/ EREEHEHEMHZE, THEEA.

HEBSZEENHER T, HHENREEARREESH Block BEM RS, FrELLEMN
Ap B A A 15 i)

BAVREF T miX Bt .

int global val = 1;
static int static_global_val = 2;

int main ()
{
static int static val = 3;

void (”blk) (void) = *{
global wval *= 1;
static_global val *= 2;
static_val *= 3;

}i

return 0;
}

IR EH T Block 25 ¥ 47F & static val. #3542 /HE & static_global val A& FER
global_val. ZRAAEHREWT:

int glecbal val = 1;
static int static_global val = 2;

struct _ main block impl 0 {
struct _ block_impl impl;
struct _ main block_desc 0* Desc;
int *static_val;

_main_block_impl 0(void *fp, struct _ main block _desc 0 *desc,
int *_static_wval, int flags=0) : static wval(_static_val) {
impl.isa = & NSConcreteStackBlock;
impl.Flags = flags;
impl.FuncPtr = fp;
Desc = desc;
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}
b

static veid main block func O(struct main block impl 0 * cself) |
int *static_wval = _ cself->static_val;

global val *= 1;
static_global val *= 2;
(*static _wval) *= 3;

}

static struct _ main block desc 0 |{
unsigned long reserved;
unsigned long Block size;
} _main block desc 0 DATA = |
0,
sizeof (struct main block impl 0)

};

int main()

{
static int static val = 3;

blk = & main block _impl 0
__main block func 0, & main block desc 0 DATA, &static val);

return 0;
}

EXNERBRAFXBHER, NS/ R static_global val fl14 {2 & global val {74
5NN EEME. #FFE5%EE static_val N E W[ #AME? ELT 8 H Block H {# A % 2% fit i)
211555

static void _ main block func 0(struct _ main block impl 0 * cself) {
int *static val = cself->static val;

(*static wval) *= 3;
}

& FH 7 542 & static_val B3R EH X KT U5 In) . KEFF SR static_val Ff8¥M {5154 main_
block_impl_0 Z5 ¥4 f)#iE o SO R TF . 10R: 8 18 F 3804 F 28 B ) A 1) B vk

PSRN ZEUFRER TRV FE. HEBIMNAHGABRT X AME?

Lfr b, TEMH Block iBiZEERHI{E Block L, 7] LAfFA i H 4 &1 H A 83 £69 5
hT . TREAEERPFER, FXROBaIEEYWEF, Hik Block it 3 8 171
AR ERSTE—F, BB U FEREV R, XEE T RN,

fi# & Block PAREIRFFEHX — R A E —Fh LR “_ block AR ”. EHFFRIR
AR “  block FFEECEIREHRT” (_ block storage-class-specifier). C 155 A LA FEGE
i B
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* typedef
® extern
® static

*® auto

e register

_ block 8B #F KL T static. auto Fl register #iBARF, A1 T8 € ¥ A B & E B|W A7
fgikh . Fltn, auto #BAIEANENBREGFMERD, static RRIFANBSTRFMBETIEX S+,
FRiERATELFMEHE  block AR, HEXRHEE Block P HEM BN ER. WAIER

4w R AR M B SR B I LIE N _ block RBAF .

__block int wal = 10;

void (*blk) {(void) = “{val = 1;1};
LR T E. BBREWT:

struct _ Block byref val 0 {
void *_ isa;
___Block _byref val 0 *_ forwarding;
int _ flags;
int  =size;
int val;
bi

struct main block impl 0 {
struct _ block impl impl;
struct _ main block_desc_0* Desc;
__Block byref wval 0 *val;

__main block_impl 0(void *fp, struct _ main block_desc 0 *desc,
__Block byref val 0 * val, int flags=0) : wval( val-> forwarding) |
impl.isa = & NSConcreteStackBlock;
impl.Flags = flags;
impl.FuncPtr = fp;
Desc = desc;

}:

static void main block func O(struct _ main block impl 0 * cself)

{
__Block byref val 0 *val =  cself->val;

(val-> forwarding->val) = 1;
}

static veid _ main block copy 0{(
struct _ main_block impl 0O0*dst, struct _ main_block impl O*src)
{
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_Block_object_assign(&dst->val, src->val, BLOCK_FIELD_IS_BYREF);
)

static void main block dispose 0O(struct _ main block impl 0O*src)
{
_Block object dispose(src->val, BLOCK FIELD_ IS BYREF);

}

static struct _ main block desc 0 {
unsigned long reserved;
unsigned long Block size;
void (*copy) (struct _ main block impl 0%, struct main block impl 0*);
void (*dispose) (struct _ main _block impl 0*);
} __main_block_desc 0 DATA = {
0,
sizeof (struct main block impl 0),
__main _block_copy_ 0,
__main block_dispose 0
}bi

int main ()

{

__Block _byref val 0 val = {
0,
&val,
o,
sizeof (_ Block byref val 0),
10

}:

blk = & main_block_impl 0(
__main_block func 0, & main_block _desc 0 DATA, &val, 0x22000000);

return 0;

HEEHZZER LT _ block SEAFF, WACIIEZEIEMN.

__block int val = 10;

XA __block 2 val & EFFF T kA0 ?

__Block byref val 0 val = {
0,
&val,
0,
sizeof (_ Block_byref wval 0),
10

}z?

BANEB, ERRELATEHAELF. _ block % &t [5] Block —H 2R _ Block byref val 0
SrEEMEsh TR, B L4 A Block byref val 0 £5H)Escf|. %TB¥ISK 10, H
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XM B S HA L Bl pIah L b, X BRI Z SRR AL T RAZSIZRAEAEER.
ER4 AL LR L Tl
struct _ Block byref wval 0 {

void *_ isa;
__Block byref val 0 *_ forwarding;

int _ flags;
int size;
int val;

¥

PR ns BPRACES, XS P RGN R val ZESTRAZERP K AER,

EAINER LIRS HRX— 5.
FHXEE _ block 28 RUEK{H A4 CHS S anaT g ?

“{val = 1;)}
Z IR e e T

static void _ main_block func O(struct _ main_block _impl 0 * cself)

{
__Block byref val 0 *val = _ cself->val;

(val-> forwarding->val) = 1;

}

WIMI{E Block & [ #paS28 EBK(ERS, @/ TimiZBETRENfEE. M block A8 W
LHXPNENE S, Block ] __main_block_impl 0 Z5fIESLHFEA 6 block & Block
byref val 0 &5 L H| 1465 .

__Block_byref val 0 &5HELH KRR forwarding #5515 1% L H 8 S Y38Er. @it
R forwarding U i) A 5 28 B val. (R AR val RiZEHH FHAHER, EHYTE
Hzh % R.) W 2-5 Fias.

fem) B S RiEs

~

__isa
__forwarding
__flags
__Size

val EFE

.

B 2-5 iAla] __block T

5%t val

Rt ABARRER  forwarding WE? XMW, IRATBB| T35 E90358H,
715, __block ZZ &[] __Block_byref val 0 &% #J 4k 3 4~ 7 Block | __main_block impl 0 &
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Wtk , XPEMREAN TEE A Block H{EM __ block 2. FAE— F FEMITHEH.

_block int wval = 10;
void ("blk0) (veid) = “{val = 0;};

void (*blkl) (void) = “{val = 1;};

Block 25 7%¢4F B blk0 A1 blk1 U7/  block A8 it val. FAIHEIX P 382 P AX 5D 0 % 0 5 1L il 5%

__Block byref val 0 val = {0, &val, 0, sizeof( Block byref val 0), 10};

blk0 = & main block impl 0(
main block func 0, & main block desc 0 DATA, &val, 0x22000000);

blkl = & main block impl 1(
__main block func 1, & main block desc 1 DATA, &val, 0x22000000);

4~ Block #i{# H1 T __Block_byref val 0 &5 ¥ {4k 5C ) val 4R 4. XHE— Kl LA £ A
Block F{EFH[E—1~ __block &, 4%, Rit#M— Block FEH L block 45 & th & ] LA
1. HERIN Block IS AR A TR S5HER MM S, FErltNEREZ4S  block &,

Bl KHEAESEERE  block TR T . THFERBHZ BTSN E:

* Block i t4E it fF F 38 o] 7775 B9 2 i
* block ZRMLHAK AER  forwarding f77E )3

FAb, HAE23.6 THIEG UL main_block desc 0 %45 #) 4 o 1% fn f4 A% A & & copy Al

dispose -

2.3.4 Block ZFZFigisH

A 3k LB AT &N, Block ¥r#2 08 Block M HIER R HEh A i, _ block B EEEH N
block ZTEMGfERAM s TR, PrifdmELERMEEIA R, B B4 RN 1% M Aki s
B, wFk 2-2 .

% 2-2 Block 5 __block ZTERAIELHK

-2 LA
Block I Block 95 #{% LH
__block T L __block TFMAEHM{EH

5, iz /i 658 B AT & Block th 2 Objective-C X %t. # Block 41 Objective-C #f % 3k
B, 1% Block 1265 NSConcreteStackBlock. BARZEH W H HMEC TR EAE G, B
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RE52ELME, W:

* NSConcreteStackBlock
* NSConcreteGlobalBlock
* NSConcreteMallocBlock

B, IANAEWIEREF NSConcreteStackBlock K AFRP & “4R” (stack) —ia], BJiZE
(¥ % % Block % B E+ I

[Al¥fHh, NSConcreteGlobalBlock KXt KU H 2 “4 /" (global) Fr, HERER—F,
B EREFREEE X (data [X) .

NSConcreteMallocBlock 2% % W % ¥ 7F f malloc ER ¥ BCHI A fEsh (EIHE) .

HARRE R N2 2-3 J2 & 2-6 7.

#+« 2-3 Block By
* '8 SSF :ok=d P
_NSConcreteStackBlock =
_NSConcreteGlobalBlock EFOEIEXSE ( .data X )
_NSConcreteMallocBlock . 3
NARFAORGESTE
s ~
HEFXiE
text X
042 X 15
data X $mmmmmm N SConcreteGlobalBlock
i 4emmmmms  NSConcreteMallocBlock
* e NSConcreteStackBlock
N J

2-6 1% Block Mg

P BL1E O~ 1k 3 &Y Block 1 7 {# FH /) #F /&2 NSConcreteStackBlock 2, H #8 & W 7F #%
b HEE EHFESRXE, EiLRS /KRN MY #H Block ifikm, 4 MM Block &
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NSConcreteGlobalBlock Z$4f . i

void (“blk) (void) = ~{printf("Global Block\n");}:

int main()
{

(e 3 4 5 it 75 B 4 S 75 it blk B {# A Block i85k, B H B ZEARN, RS mE 230
i BRI A8 A Block, Block F 45 H A ) A A 28 B isa MI#1G64LI0 F -

impl.isa = & NSConcreteGlobalBlock;

iZ Block 1265 NSConcreteGlobalBlock 2. It Block Bli% Block F %5 #) 4 sl 1% B 7 #2 )7
FEEX RS, BAESHESRZERIOM T AREMEH a0 R, A FEXN BahEREITH
k. Hiik Block H &5 F RSB 0 9 AR T HATE BPRE, UBIMERFPR&F—1LH. H
it # Block H&5f ks fl iR B £ 54 /A B [E e X b BT,

RIESIREHINZEER, Block &M LB @R I{EA RIS AT FPREEL. BlnLlF
HEACRE, BIREXMEHF—1 Block ik, {HEEA for fEFh#IEM B 3H7E & F{E A A A .

typedef int (*blk_t) (int);
for (int rate = 0; rate < 10; ++rate) |

blk t blk = *(int count) {return rate * count;};

}

L1l Block 1&7%2E AU Block Fl &5 F R LB fE B IX for TRA P ERMEEAE. BRLITFHE
LR HEAEIRA s ERR, Block S M ASEH R BN E AT EHE.

typedef int (“blk_t) (int);
for (int rate = 0; rate < 10; ++rate) {
blk £t blk = *“{(int count) {return count;};
)
gt U, BP{ETER B A TATE ISR 52 & A 7 {# A Block iB#:RT, HE Block A7k
HahZE 8, BUaT LUK Block FH &5 H Uk 5 ) 8 B 76 75 15 00 08 (X .

B PR IE T clang ¥ % ) PR ACHS 8 % & NSConcreteStackBlock 254 &, {HsLH | H# A [H.
BT,

o idid &R ZE R 77 Block & i%LR
* Block AR FRIE A MR A B 3h 2 & i
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7F L FiXsetE 5 F, Block & NSConcreteGlobalBlock 263f % B Block A B 7£ 72 /7 B #38
Xk, BRitkZ #ME Block 4 A Block & _NSConcreteStackBlock £t R, HEER L.

il 4% Block AC B 7 L) NSConcreteMallocBlock E7E o] {# FHRE ? X IEZ& L —7 ke f5 i
HiaEmnEE. FHEENER:

e Block #f it 48 &t {1 FH ] Tr £ 1 R K
e block &R HEKRAER  forwarding 17 1E i 5 B

o #7E 2R3 & E1) Block, MZERMERSAME AT LUEd s 24 ER . HEEEKR LN
Block, WIRHATRAERIERIRLE R, 1% Block i KF. BT _ block ERMALEEK L, [
FEdh, WRHATREEIEAES R, W% _ block BRMSHEIEF. WA 2-7 Fias.

g ™ 4 Y F s F

.

TRIEAE ® — . FEEAE

SR IEFEE T

e —————

| &

e O W W NN R R R R R e e e
- -

------------

AT

] -

wwwwwwwwwwwwwwwwwwwwwwwwwwwwww

TRIERAESHRE, # /Y __block
IF R0 Block L K FF

E 2-7 % & Block 5 block T

Blocks #it T4 Block #1 _ block & M #e I 5 1| 3 HE (19 iz ke ix 9 . $hcE &
B I ) Block & HI 3| HE |, XFEEI{E Block B ic iR RIEMA S #, ¥ ) Block i n] LA 4k
BEfrfE. Wk 2-8 Fim.
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' ™y i ™ r e

ER{ERR B’ H

T T, e

;t: : -, T T ik

& ’ . ' >
l TRERESR
JUATE S "1I ' G . A N
. EmEAS . & #
:‘ ---------------- : i B ": *}-L.._. o
TRIEAESRA, & L/ _ bloc £ H 3 A __block IEE#0 Block
ZF R F0 Block th# & F ELERIERESRMAZ RN

E2-8 MWESEHTHE N Block 5 __block &

& | B E Y Block #§ NSConcreteMallocBlock 283 % 5 A Block FH &5 ¥ 4 20 i 5% f3 48
it isa.

impl.isa = & NSConcreteMallocBlock;

il __block F&EHEHEMR A TR  forwarding A] LASLEL L& block ZERACE fF ik Fit 2
HE b R e S IEWM U7 i) _ block & .

fE235 PO, ARTE __block ZREBEEME LARET, twarbligma& L
block %2 & . fEMIFE T, HER LHSHELFE N ATR  forwarding 18 5 HE I (1) &5 F & 526,
WAARERMNE LK block Z&EIEZEMHE ER  block 285 &FAESE 1 67 8] .

2 Blocks MR B AE R LR AMW? LBR £ ARC HHAN, KTHWE FTHRER
e Bt 1T X0, H 304 R Block MR L 5 H B AL, RIOKE—F FimxiEHE
Block (1] eR ¥ .

typedef int (*blk _t) {int);

blk t func(int rate)

{
return *(int count) {return rate * count;};

}



2.3 BlockstyEH]

1% JE QR Ay [B] i B 70 A% b Y Block B8R . BDFEFFHAT A A iZ R S0 =] of %0 A 77 i 32 B
fEFR A, KA B0 Block thiEF. ARG M, HiZIRARBELX M ARC H1%

BEAE A F RN T

blk t func(int rate)

{
blk t tmp = & func block impl 0(
__func_block func_ 0, & func_block_desc_0_DATA, rate);

tmp = objc_retainBlock (tmp);

return objc autoreleaseReturnValue (tmp);
}

B4, A ARC 4 TH BAPRA, BTl blk t tmp SEBx E 5 strong iEWHFFH blk t

strong tmp #H 7] .
R 1if i it objc4 iz 1T B FE ) runtime/objc-arrmm 7] &1, objc_retainBlock Bf ¥ 2 b bk 2

Block copy ef#. E[:
tmp = Block copy(tmp);

return cbjc_autoreleaseReturnValue (tmp):

HREPRERE THaR? BALES FREARHBPAERRES .

‘If't

* $§iMit Block 874 AL Block,
BIRc B L8 Block AEMETH
RELHESETF Block 28NTER tmp P,

%*

'd
tmp = Block copy (tmp) ;

J‘I*
* Block copy B
* 8 Block EHEIEL,
* EHl/E, Bl et ENiEsREL TR tmp,
'

return objc autoreleaseReturnValue ( tmp) ;

‘,fi.'
* I LB Block 1A Objective-C MR
* JIME| autoreleasepool P, RIGIELRZEN R,
S

¥ Block fEN R HOR FMER EIR, %RiFHESEIHEREH B FrLm.
B MRS “ REBEEN T RIFSSE BT HE", SdERZ SR TEEFESE
RACHS, ¥f Block Mtk E S 6 FIHE . HATRAIER “copy LB A iE”. XME ARC — Bk
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i 4 L i alloc/new/copy/mutableCopy 774 f— N Frik, copy Hik. 4% 1% A GEEEAT 4/
R AFERROLE? WF s

o [i] J7 740k ph ¥ ) 2 ¥ P %34 Block B

(B2 I RAE iR B & S TSI RS 8, A AR A 1E T % VA SR BT
FaNHEH 7. CAUFHEEEEAH Fa .

* Cocoa HEHE[) /7 i% H &4+ &F usingBlock TFif
* Grand Central Dispatch [] API

XA BAKH) 7. 7 1# B NSArray 2 ] enumerateObjectsUsingBlock 3 ] /5 iz LA & dispatch
async BR¥t, A FahEH|. HH, 7F NSArray 2] initWithObjects S 7 i% |- %1% Block
N ETIES . FmRIKEHHRNAN.

- (id) getBlockArray

{
int val = 10;

return [[NSArray alloc] initWithObjects:
“{NSLog(€"blk0:%d4d", val):},
“{NSLog (@"blkl:%d"™, wval);}, nil);
}

getBlockArray J7ik7ERR LA RBP4 Block, JF{% 84 NSArray 21 initWithObjects 551 77 i .
Fifii, 7 getBlockArray /7% /7, M NSArray %f £ HUH Block JFHU4T -

id obj = getBlockArray():
typedef void ("blk_t) (void):
blk t blk = (blk t)[ob]j objectAtIndex:0];

blk():

iZ U A bk(), Bl Block ZE# TR KA RH, MAREFEBSE R, XR£ M T &
getBlockArray PR ¥ ATEE AT, 2 L Block #{PEF 48 i. 7] 1 B 45 % 28 A Ak R B2 75 75 &
S, el A SR iR a8k 1T HI, MERERANN TEARES . {53 Block M L 5k 5
ERM2IEFE CPU B, 2 Block & B 7EHE L thAESE [ HIT, %5 Block MR L & hi|3HE - H 27
IR% CPU iR, Bk A7 E Fib&mEAN R Fahtir 2.

ZIEACRSE THXFES— FEIA IEEET.

- (id) getBlockArray

{
int val = 10;
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return [[NSArray alloc] initWithObjects:
[*{NSLog (@"blk0:%d", wval);} copyl,
[*{NSLog (@"blkl:%d", wval):;} copyl, nil];

}

RAREERA S8R, BE&IXH, T Block i&iEn] £ copy Hi. 223 F Block
HARIA R el LLiE A copy /1.

typedef int (”blk_t) (int);
blk t blk = *(int count) {return rate * count;};

blk = [blk copy]:

ok, A FORCEEHE ER Block LA KAC B 7E 78 /7 i) ¥4 X 3% _E &) Block, M copy 7571 X
UWEIWE? %8 ¥ 4 A0 E Block MIAFAEIR, H copy HiZUEATHHBIMBNELS T HXK, WMF2-4 8.

% 2-4 Block fIBI&

Block #92& Bl AR E A = 3R
_NSConcreteStackBlock H MEE F| 3%
_NSConcreteGlobalBlock | B 8B i 4 th T~
_NSConcreteMallocBlock | i 5| TR

AE Block BLEEfT4E, H copy HiEEBIEAZ SR HE. FEAHER A copy AiLBDH],
{HR2E ARC FARE R release, A2 £ UM copy 7kt AT & B A A i @2 ? BATE
— F FmEs.

blk = [[[[blk copy] copy] copy] copyl:
ZIRACHS AT R I T -

{
blk t tmp = [blk copyl:
blk = tmp;

blk_t tmp = [blk copy]:
blk = tmp;

blk t tmp = [blk copyl:;
blk = tmp;

blk t tmp = [blk copyl:
blk = tmp;
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IMAGERE:

{

J,.I‘-A-
* BREEH LN Block
* RELTRDbLL P,
> f

blk t tmp = [blk copyl:

f*
* BEBEH M Block RELTER tmp P,
* T emp FHEIRSIFHM Block,
*/

blk = tmp;

.II.I"'I'

L

TR tmp M Block BREATE b1k ,
TR blk FHHHESI AN Blocke

*

*

EAhEEREN Block BREER L,
FrAF it R{EAEE,

*

*

* tBY Block HIFEHEA
TR/olk TR cop,

i

.u‘r*
BT EREREER, FFUETR cmp HEF,
HBS|ARPHABMFIHAEN Block,

HF Block #TR b1k 58,
Frelis BHWEF,

¥ * % W »

*y

II,.*‘-.lr
* EEEE A Block HRETFB b1k, ANTE®b1K
* FHHEHSIAM Blocke
* /

blk t tmp = [blk copy]:

/*
* EREE A Block HET TR tmp b, TH tmp
* JHES|H Blocks
i

blk = tmp;
f*

* BFm¥ERblk #iTT RE,
* FRABIZER{E6Y Block BUBSIR AR,



2.3 Blocksf 3£

Block #EAL.

BF Block #HTER tmp FAIFFHE,
FRrELE R HEFH .

TR polk PRETER tmp B Block,
TR blk FHHE3[HM Blocks

Bt Block BIFEEND
TR blk FITFR tmp,

= ¥ % * % W ¥ * ¥ »

Tt
e
=

BTEREAELSER, T cmp UBEF,
HEsS | ARMIFRMPIFA® Blocke

AFTER bl B TFRAEOKRE,
Block 2 HHEEFH .

* ¥ » ® »

*F

‘,.Hr
» THERELETE
*/

AT HH, ARC MM E4EAH R E.

235  block FEHFEE

FEAT H At Block #E47 7 # 83, 4%  block RN A2 ALMEEE? £/  block 2 &1
Block MEeE |23 B,  block E M52 HFEm . E85W3K 2-5 Frs.

F 2-5 Block WS B BIHERTRS __block Z5 7 & #) %M
__block TRaYE B FHEE Block M & $ 2/ 04 4% 1@
MR S B8 H 3 Block #H
% Block 8

H7E 14 Block # £ _ block Z &, M *5i% Block M &E H #|HERF, EHIMFTA _ block
TRBLEREAR L. X%  block TEB &M MRES M. A, Block #4  block &
. BMf#7EiZ% Block C.HH| B HERITE: T, H# Block B {E ) block A& H AR .
P 2-9 Frow.

W | dE
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&

IE o | MESEE

B 2-9 #—1 Block #{EH __block &

{E £/~ Block H{# /] _ block &N, K ARALHITHN Block KEERR L, FrEL _ block
TRUSEEER L. FE4EM—1 Block M & il 3| HERT, _ block 228 th 2 — FF M & il 3 3
- #%1% Block Fr¥Ff . 9% T ) Block ME & il 2| HERT, #¢F #|H) Block #¥f  block & #it, JF
Hn _ block /M5 A i+ Wk 2-10 fiax.

B &2 I B3 |

¥ Block0 & i3 u |
# Blocko E#IZIHME|

& Block1 & #I %I

% Block1

B 2-10 #EZ Block 1M _ block T
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i G B fEHE () Block # R 3, IAEFERM _ block &Rt gt g B . Wil 2-11 Pras.

' ™
HE
O ook e ) | RARBEMBES
P ? i
s 8
] Block E# n T
|
_____ A
l: Block :r
e J
- '
Block0 # Block1 ##8 M CERFEE
Block1 ##%H e | T
t__block T
: 2
|
o R :'..:5 : BEE %ma‘w'{ﬂ.—‘:ﬁr . ﬁ ﬁﬂ'
BlockO B3 Block1 B3 -
_____ i
e ': Block [
' v, \_ o )

2-11 Block #9BE#F0 __block BB i

FIXHEBMTUEFEH, HEHHRS Objective-C 15| it HANGFERTLSME. H/H
block 25 & ] Block #¥# __ block &t . 1R Block #{/% %, THFA M  block 45 & 8k #E B

ISATEERME | _ block R AFMIRZ 5, WATHEIE —TF 2.3.4 Wit MER _ block &
BHEHAENNZER  forwarding B EE. “AF  block TEE E Ak it REHE E, HAESS
IEWaRb U Wi Z 38", IEMIXEERTER, @it Block &,  block & Mk & HI B, Rt
A EIBF U5 A% /) block ZZEFME ER  block hE. JHEACHLUNTF .

__block int val = 0;

void (*blk) (void) = [~{++val;]} copy]:
++val;

blk():

NSLog (@"%d", wval);
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F2# Blocks

FIFH copy ArikEHI{EH T  block & B Y Block ifik. Block Al _ block & fl i # 32 /& M %
5 FIHE. AL 7E Block 1512 0 # ik R bl 861k )5 1) _ block 28 .

Af++val; )

$RJG £ Block % Z f5 5 Block EXRHIAE S
++val;

A PR IRACRS S aT e o R

++(val. forwarding->val);

{E 7% # Block iBiEMI R Eh, 1“2 & val HEH|FIHE FM  block 2F & F &5t 4 s, i (&
HIf 5 Block XA & val, ANEHIATHE LK block ¥ & H &5 f & S

HREH EA  block B A HAESIHITE _ block ZFHE MRS 6 3| EiF, SRR RER
forwarding F{A & # 88 HArME LAY block A8 B &S My sL @i ot . B 2-12 Fras.

r ™

-

By EEBEEE
itk Shytst
__forwarding

\ A

| mHERE
s ™ 4 ™

-

15 15 82 1 31
L &9 _ block
Tl A SR
AfE§t

__forwarding

B 2-12 ¥% __block T



2.3 Blocks# %l

#itiZThhE, TR Block %Y. Block iBiESMEH _ block &, i£fE  block 4 Kifd
B FE b, #aTCUAIH G ) [ —~ _ block 22 & .

2.3.6 BEMR

DL F ¥ AR 4 L HF #5F NSMutableArray K %f %, i TIH __strong 21 FF (O BH H 52
B AN, PR S L BB O IR 7 -

{
id array = [[NSMutableArray alloc] init];

}
A1k F — F £ Block iFiE P {# %2R array B4

blk_t blk;

{
id array = [[NSMutableArray alloc] init];

blk = [*{id obj) |
[array addObject:objl:

NSLog(@"array count = %1d", [array count]):;

} copyl:
}

blk ([ [NSObject alloc] init]):
blk([[NSObject alloc] init]);
blk ([ [NSObject alloec] init]);

FRAEHE S KA ER, harray # 055, HoBglHA¥M HHBELS T E aray )
NSMutableArray JEf9X R0 E BBRBOIFEF . HEZFEABIEITIER, KT8 RIT:

array count = 1
array count = 2
array count = 3

X R EREREL R array ) NSMutableArray 28 0 R 7E 1 Z SIS H /5 Block 4T
B4 R A . B SiES S mEART T,

/* Block FGEWE / B8 ~/

struct _ main block impl 0 {
struct _ block _impl impl;
struct _ main block desc 0* Desc;
id _ strong array;
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__main block impl 0(void *fp, struct _ main block desc_0 *desc,
id _ strong _array, int flags=0) : array(_array)
impl.isa = &_ NSConcreteStackBlock;
impl.Flags = flags;
impl.FuncPtr = fp;
Desc = desc;

}:

static void _ main block func 0O(struct _ main block impl 0 *_cself, id obj)
id _ strong array = _ cself->array;

[array addObject:obijl;

NSLog (@"array count = %1d", [array count]):

static void _ main_block_copy 0O(struct _ main_block_impl_ 0 *dst,
struct _ main block impl 0 *src)

{
_Block object assign(é&dst->array, src->array, BLOCK FIELD IS OBJECT);

static void _ main_block _dispose 0(struct _ main block_impl 0 *src)

{
_Block_object_dispose(src->array, BLOCK_FIELD IS OBJECT);

static struct _ main block desc 0 {
unsigned long reserved;
unsigned long Block size;
void (*copy) (struct _ main block_impl 0*, struct _ main_block_impl 0%*);
void (*dispose) (struct _ main block impl 0%*);
} __main block desc 0 DATA = {
0,
sizeof (struct _ main _block impl 0),
__main_block copy 0,
__main block dispose 0

/* Block i@Z%, (£ Block 84 */

blk t blk;

{
id strong array = [[NSMutableArray alloc] init];

blk = & main _block impl 0f

__main_block func_0, & main block desc 0 DATA, array, 0x22000000);
blk = [blk copy]:

{*blk->impl.FuncPtr) (blk, [[NSObject alloc] init]);

{



2.3 Blocks#iL i

(*blk->impl.FuncPtr) (blk, [[NSObject alloc] init]):
(*blk->impl.FuncPtr) (blk, [[NSObject alloc] init]):

i 7E B 4 W {5 NSMutableArray ZE0t % 3F # 83K 6 H 3 B array. FAT0T LUAELE & Block
Hf s A strong BRI R M.

struct _main_block_impl 0 {
struct _ block impl impl;
struct _ main block_desc_0* Desc;
id _ strong array:

}i

¥ 1.3.4 %7, 7£ Objective-C 1, CIEBETSHMHAEARITHMA __strong BMAFRIER. FA
% 38 A RUE R 3ET C if 5 S HE RPN FFi1E, ARIBIFHERARE.

{H J& Objective-C 1z 178 FE fit 85 #E A 1T 48 Block M 4% & i 3| HE LL & HE F ) Block # & # 1)
isHHL, Pt Block FHS AR RI{EF A A _ strong Z1HFFEL _ weak ZIHFFAYER, WATLIG
LTI R . A E B A main block desc 0 45 #4448 in ity pk i 25 it copy A
dispose, LARAERNTREHM{EST 12K A RE) _ main_block_copy 0 ER¥UF1 _ main_block dispose 0
T3k

H T EZIFIEH Block HE MY, SHE _ strong BIHFFHIN RERAE & array, Ff
LR EN YEHERES T E array I3 %R, FIE __main_block_copy 0 i #{# Al Block object
assign PR R R A N RIE(H 25 Block H g5 f 4R/ 1L ;1 3E & array P HFFH ZH E .

static void _ main block _copy_0(struct _ main_block_impl 0 *dst,
struct _ main block impl 0 *src)
{
_Block object assign(&dst->array, src->array, BLOCK_FIELD IS OBJECT);

}

_Block_object_assign B # I #H 2 T retain L@ AR R B, B0 SR EEN RERLEH
AR RS,

71 5F, __main_block dispose 0 fi ¥ {E FH Block object dispose ifi #{, it {& /£ Block H
SEFIA R A8 B array 0T R .

static void _ main_block_dispose 0(struct _ main _block impl 0 *src)

{
_Block _object_dispose(src->array, BLOCK FIELD IS OBJECT);

}

_Block_object dispose BRI A 25 T release 26 iR ¥, BHURMEEN AR
VA B 01 2 B P 0 R .

IR main_block_copy_0 BA% (LLF &K copy B %) A __main_block dispose 0 B&¥t (LA
FE K dispose R FREFERETE _ main_block desc 0 5944 Rk 72 2 it copy #1 dispose #, {H
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$2¥E Blocks

e S RIS, XERBAREEHR SMEAEERM . A AKX SR EUE WRE RV ?
7 Block A% % i 2| HEmf UL K b9 Block # B 7 it 2218 Fl X de R . RATEHEFE 2-6

5h:

# 2-6 8 copy &i¥i#n dispose & MAIETHL

CIE 1 HAEN
copy ¥ # I & Block ¥ %1384
dispose ¥ i I ¢ Block #%& F 6

AR 4 2 R A L () Block 2 51| B HEWE ?

* i H Block '] copy SE# A iked

* Block {F R #0& [6] {8 & [[] B

* # Block BUES A _ strong {216 FF id 28 AY3EEL Block KR! R i Z B

e £ 7 i % P & # usingBlock f] Cocoa HE 42 77 7% Bl Grand Central Dispatch [f] API 1% i
Block B

7E 1 B Block 1] copy S5 J7 iRy, R Block AC B EH L, P4 1% Block £ MR 5 )3 .
Block £ A oft R 5] {H 3% [B] B . $F Block BX{E 25 &5 strong 121 77F id 28 B4 ) 2 5L Block 2 %
R R R, 9 iE RS E s X R Block fEAZEUF A _Block _copy A%, iX 518 Block
] copy LB HERI MR M FE. £ 4%+ & H usingBlock ] Cocoa HE 48 77 i 5 Grand Central
Dispatch ] API &% Block B, #E1% /7 i 81 of #3044 38 13 5K (4 Block ¥ H Block i copy 3k
Bl i # Block copy ¥l

gk i, BERMEAREESE, £ LmmixXeedFil T LK Block # 8 6| 3HE |-, {HHEEH
454 Block_copy ER ¥ V8 R B Block M &2 il 1) 3 .

FEXTI, ZERRRCE M RHE E ) Block f&, HEARASF¥A Block 1M fiff 2 4 B FE i i F dispose 2R ¥
XA F 3 R E dealloc LB i

A TiXMHE, EidERMA _ strong 2IHFFH B3R, Block S #IE ()6 R K HESE i
FAF B F BT A7 1

HPRIXFE F copy BRI #UF0 dispose PR ELI JTiEE 2.2.4 TP MAL T8 EY, {Bschr b H
__block BN CERE T .

static void _ main_block copy 0(

struct _ main_block impl O*dst, struct _ main block impl O*src)
{

_Block_object_assign(&dst->val, src->val, BLOCK_FIELD_ IS BYREF);
}

static void _ main_block dispose 0(struct _ main block impl O*src)
{

_Block object_dispose(src->val, BLOCK_FIELD IS BYREF);
}



2.3 Blocks#i3cHl
¥ 5 IR ACHSAE Block H4GS ¥ ARIER 2 A [F], HANE 2 Abtnge 2-7 Fras:

®2-7 WRNSKEFMER __block ERAAIAFE
X R BLOCK_FIELD_IS_OBJECT

__block T BLOCK_FIELD_IS_BYREF

i i BLOCK_FIELD IS OBJECT #1 BLOCK_FIELD IS BYREF % #, [X 4} copy & % !
dispose FREHIN AR BAT RILE  block FH,

Hi2Y copy REUIFAEIRM I R . dispose BRI EFEHERIE AN S AHE, copy Bf ¥FEH il H
] block A &, dispose BREEIMFT{EHA  block &,

HtE AT |1, Block A HBIBL L FHA _ strong BMHRF B sh B RA N RMEHIBHE Fay
block Z& & 1 T-# 3 L[] Block Fr¥F4, Kl al i t 328 5§ 4 F 15 iy 714E .

A 2AER A F IR, R AR A Block [ copy 2 77 i X £t {af g ?

blk t blk;

{
id array = [[NSMutableArray alloc] init]:

blk = *(id abj) {
[array addObject:obj];

NSLog{@"array count = %1d", [array count]);

}

blk ([ [NSObject alloc] init]);
blk ([ [NSObject alloc] init]);
blk ([ [NSObject alleoe] init]):

PAT IZIEARRYIE, FEF S 0m )45

FoA R M _Block_copy ¥4 RERFABIKMIM A  strong BRI SR E 3h A &
i, PreMR EmmiEACRX A A  Block copy ¥R T, BIFE#MIETHE, THhopE
B FH S i 5 i A I A

A1t Block Fr{E X RER Hah R BET, BRI NS, HE28A Block B copy Sl 7.

* Block {E 4 ek #iiR [B] 48 1% [a] it

* ki Block MR{E 25 25 (1) P __ strong B MFF id 26K 8K Block 267 i 71 45 i

* [ J7 ¥k % % 7% 47 usingBlock ) Cocoa HE 42 J7 ¥ 5{ Grand Central Dispatch (1] API & {& i
Block i}
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2% Blocks

2.3.7 _ block TEFMMR

_ block i B 7 AT fa e AR AT KR H s A . R 4E SE A T WA Objective-C X R 1 id KA
Ha s .

__block id obj = [[NSObject alloec] init];

H AU F A T
__block id __ strong obj = [[NSObject alloc] init];

ARC %8, id 28 DLW KRR B0 g M INFr T BUB i 7T,  GRE AMAT __strong #2{ff
iR, ZACR AT clang F#anF -

/*  block TRASEWERES +/

struct | Block byref obj 0 {
vold * = isa;
__Block byref obj 0 * forwarding;
int _ flags;
int __ size;
void (* Block byref id object copy) (void*, woid*);
void (*__ Block byref id object_dispose) (void*);
__strong id obj:
bi

static void _ Block byref id object_copy 131 (void *dst, wvoid *sre)
_Block object assign((char*)dst + 40, *(void * *) ((char*)src + 40), 131);

}

static void _ Block byref id object dispose 131 (void *src) {
_Block object dispose(*(void * *) ((char*)src + 40), 131);

}

/* __block BERMEAEEST */

___Block byref obj 0 obj = {
P
&obj,
0x2000000,
sizeof (_ Block byref obj 0),
__Block byref id object copy 131,
_ _Block byref id object_dispose 131,
[ [NSObject alloc] init]
}i

EIX BB 7 E—5 U3 _Block_object_assign R ¥l Block_object dispose &% .
{E Block £ A __ strong MEIHFFAY id KRt RARI T BT, 24 Block M



23 Blocksf#sCIy

H i3 HErf, {#A Block object assign ¥, #§7 Block BIIRAIA R . M ) Block # 5 5 i),
f#if Block object dispose ERi%{, ¥ Block &R FIAf H .

ff  block EEAMA  strong BIHAFH id 6880 SRR AV EEMEIE T 2K LR
itf2. 9  block 25 B M B il B MRS, {EH Block object assign PRA#l, fFH KLY _ block
BRI R. HHE A block AR K FEH, £ Block object dispose phi %, FERBUB{EL

__block &I R .
M erEn, BPfsEd R (E H 6 EHE AT _ strong BTN RER!  block LRh, H

% block TR AHE FAEAFE, WA ZN R SHEL THFEFARE. X5 Block 1 {8 H K
{HE5 A strong IEMRFFRIAT REH B s T B KA [E .

Bar, BTGB R BHA _ strong BIHFFH id KR RER H R, 1 EH
__weak BIFFFSMTE? 15 RE Block T{ERH A weak (BT id R B 1L .

blk_t blk;

{
id array = [[NSMutableArray alloc] init]:

id _ weak array2 = array;
blk = [*(id obj) {
[array2 addObject:obj]:

NSLeog (@"array2 count = %1d", [array2 count]):;

} copyl;
}

blk([ [NSObject alloc] init]):
blk([ [NSObject alleoc] init]):
blk([ [NSObject alloc] init]);

ZRAIRPATE R 2.3.6 TTHE RAE.

arrayZ2 count = 0
arrayZ2 count = 0
arrayZ count = 0

X EH T A _ strong ZIHFFRIE R array £ 2T RAEHEE R FT 8B, FE3, nil #
BUE M _ weak (B FFAUAE R array2 1. %0 ] IER T, BAMTF.
AT FRE  block BHAFTA  weak &1 772 EFEIR ?

blk t blk;

{
id array = [[NSMutableArray alloc] init];

__block id __ weak array2 = array;

127
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blk = [*(id obj)} |
[array2 addObject:obj];

NSLog (@"array2 count = %1d", [arrayZ2 count]):
} copyl:
}

blk([[NSObject alloc]) init]);
blk([[NSObject alloc] init]);
blk ([ [NSObject alloc] init]);

PATE RS Z AT
array2 count = 0
arrayZ count = 0
arrayZ count = 0

XRFENEEM T _ block B, MiA _ strong #& 1M 7 972 & array th 2 7% 7 & F H
1 G R ) F A BB RUR FE, nil BER{ES A weak ZIG T array2 .

%4, BTFMHA _ unsafe_unretained A TR R AT 555 ME, BrUAAE £ £ Block
h{l L MW NE  block &Y, HASE  strong B weak BIHFFALFEE 1T AL H
Rt fE{# FMtA _ unsafe unretained BT EER, EEAEE L& FEHH VN CHEFH
R

Kl AFHEAEW-E  autoreleasing &1 FF 5 Block [E B fF B (9 453, Fr BL#& % B {f
__autoreleasing EMFF. H4h, 'ES _ block i BHFF [E0fd B 2 5= A R iR R .

__block id _ autoreleasing obj = [[NSObject alloc] init];
& obj [FEFfE5E T _ autoreleasing {21 Al _ block EAFT, X &5 E&mIERIR:

error: _ block variables cannot have __ autoreleasing ownership
__block id __ autoreleasing obj = [[NSObject alloc] init]:;

o~

2.3.8 Block #8¥3| H

SR 7E Block P {EHMA _ strong EMHFFHIN RXR B TR, A4 2 Block M H i3
i, &4 RN Block Frfff . IXHEESHSIEMHAGIH. RIVRES T AR

typedef void (“blk t) (veoid);

@interface MyObject : NSObject
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2.3 Blocks#)SCE

{
blk t blk_ ;

}
@end

@implementation MyObject
- {id)init

{
self = [super init];

blk = ~{NSLog(@"self = %@", self);}:

return self;
}

- (void)dealloc

{
NSLog (@"dealloc™);

}
@end

int main()

{
id o = [[MyObject alloc] init];

NSLog (a"%@", o):

return 0;

}

Z PR+ MyObject 25 dealloc L] 5% @A #H A .

MyObject ZEXF R ] Block 2R p¥ 7 28 & blk_ 747 WAE 4 Block 585 H. B MyObject 3%
L7 Block. init LB IEPATH Block &AM A _ strong BT id KR/ self. JF
HHT Block iEER{EAE 7 B A& blk_ #, kil Block &4 S7EH Y Block A fa 4%
B HE, FHFEAF{ER ) self. self ¥ Block, Block #F4 self. X IF RT3 H. e 2-13

B o

X &

B 2-13 {#/H Block i R T REIF S| H

T35k, G PREARTE R PR IZURACRD AT RESS AL OB 2R 51 T, R4 i 38 Ak IE MM 1T 86 755
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warning: capturing '"self' strongly in this block is likely to lead
to a retain cycle [-Warc-retain-cycles]
blk = “{NSLog(@"self = %@", self);]}:

L

e

note: block will be retained by an object strongly retained by the
captured cbject
blk = ~{NSLog(@"self = %@", self);}:

o

R B EF S A, A weak BIHFFIIARRE, K self BUEAEH.

- (id)init
{

self = [super init];
id _ weak tmp = self;
blk = "{NSLog(@"self = %@", tmp);};

return self;

XX REI5E5 A

2-14 {5/ Block i R T &8 & (8L 3|

{EZIRACHS S, BT Block fF7ERY, ¥4 i% Block fJ MyObject 253 % B Wi {8 7F 25 &t tmp
() self L EAFAE, AT EHMEE tmp FIER TN nil.

{E [ [] i0S4, Snow Leopard A5 F #2 /¥, 44 Z1{# A _ unsafe_unretained & fF {0 &
weak 207 . FEMIEAE P HO{#ER _ unsafe unretained &%, HALIHE.LBERE.

= (id)init
{
self = [super init]);
id _ unsafe unretained tmp = self;

blk = “{NSLog(@"self = %@", tmp);}:

return self;
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2.3 Blocks#y 3t

Bhh, LLFIEACIS S Block WA self HRFEEIR T self, Sl [ 5| .

Rinterface MyObject : NSObject

{
blk t blk ;
id obj _:

}

Fend

Rimplementation MyObject
= {i1d)init
{

self = [super init];

blk = ~{NSLog(@"ocbj = %@", obj );};

return self;
}

i g iR AR e B S S BT R R A

warning: capturing '"self' strongly in this block is likely to lead
to a retain cycle [-Warc-retain-cycles]
blk = “{NSLog(@"obj = %@", obj ):}:

""'n.n...n..

note: block will be retained by an object strongly retained by the

captured object
blk_ = *“{NSLog(@"obj_ = %@%, obj_):1};

-

e

] Block i&VEAE MY obj SEBr L#RIR T self. A 4mika8Rik, obj M AL R % &5 H ik
S

blk_ = ~{NSLog(@"obj_ = %@", self->cbj ):;};:

IR A SRTE—FE, BEUMA  weak B FTAY A & IEB{H obj ¥ FH 3k % 0521 5
F. fEHEAE el E R unsafe unretained 21 5F, EEE L.

- (id) init
{ self = [super init];
id _ weak obj = obj_;
blk = "“{NSLog(@"cbj_ = %@", obj);}:

return self;

}

fEAE RS e _ weak IBUHAFHS, HUal ABHAGEABH _ weak BIFFFHI A&
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#2% Blocks

BN nil, HEFLEMFZ AFUEHRALSHE _ weak BIHFFERNINR.
F4k, EATLMER _ block &K R 1551 H -

typedef void (“blk_t) (void);

@interface MyObject : NSObject
{
blk_t blk ;
|
@end

Rimplementation MyObject
- {(id)init
{

self = [super init]:;

__block id tmp = self;

blk = ~{
NSLog(@"self = %@", tmp);
tmp = nil;

i 3

return self;

}

- (void)execBlock

{
blk ():

}

= (void)dealloc

{
NSLog(@"dealloc") ;

}
@end

int main()
{
id o = [[MyObject alleoc] init];

[0 execBlock]:;

return 0;
|

BB 5 EEH G H. BRWMBEAEA execBlock SL#I /i, BIAHITREL K RS
it blk_ [ Block, {E<{EE 5|5 RAGFMEE. 4 KA MyObject B0 RITRE T4 35
EELFEHGIH, wE 2-15 Fixw.

* MyObject 2% 454 Block
* Block #ff5  block ZF &t

132



2.3 Blocks#)3kH

»  block & E#FH MyObject Xt R

B 2-15 {EXFFsS|H

W R AIAT execBlock SEFI ik, MR MG 5| F M & A 77 -
i i 44T execBlock SEf1 777%, Block #5E1T, nil #M{EFE _ block ZE& tmp .

blk_ = *{
NSLog(@"self = %@", tmp):;
tmp = nil;

bi

Pit, _ block 2 &t tmp X} MyObject ZEXf R A58 5| FI K M. @R 5| A AL #2 a F pros-

* MyObject 23X} £ FFf Block
* Block 47 _ block i

X
o —

B 2-16 BRHEEIS|H

T B AT E A __block 2 ik 8 % 08 2 5| B ik M weak B ¥ & unsafe
unretained 1211 1F 8 % 625 5] A 09 77 i A~ Lo .
f6H  block ZEEME S TF:

* ifiid __ block 2% 8 Rl 2|0 R R WA
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o (EARAEMER]  weak U HOFR b A unsafe_unretained SR B AT (AR A6 4H 0 B
156

76 3047 Block M A] Zh 745 Hh g 52 A2 75K nil BRIL A RR{EAE  block TR,
{#H  block R MIER ST

o fyil U5 ES 5] B 21847 Block

fF{ERAT T Block iBi%, #HAHT Block HIEgiERf, L@ EMWEH 5 H. #F BT Block 51K
T#6¥ 5| FEE, 48 Block (@i FE{ERF  block 8.  weak 21iffal _ unsafe unretained
fi% it °F R 3BE G 0B 2 51 H

2.3.9 copy/release

ARC L&, —HHEFHE Block MR EH|BHE. B4, BT ARC B&, FrLlE 2 ER
JCE B 1 Block. XFIRA1H copy sl REH|, H release SL 77 i B

void {*blkﬁcnﬁheap}{vnid} = [blk_nnwstack copyl;

[blk_on_heap release];
HE Block f —IXKEHIFFECEENE L, BoliEid retain LH T EFH .
[blk_on_heap retain];

(B %1 AC B /£ 4% _E 9 Block B retain SE 77 iZ: W) AS k2 Aol 7 F

[blk_on_stack retain];

iz, BMRNBES blk_on_stack 14k L/ Block A 1 retain SEf 4%, HLIF
IR ARIEREA . EHH#EFER copy SLH 7 K FFH Block.

Fi4b, T Blocks #& C &5 M4 &, FrLl7E CiE S o] LA Block & k. BB
“Block_copy ER¥(” #l “Block release eR %" X # copy/release L@ /i, {#H ikl &5 Hit %
18 7 5 Objective-C i) copy/release L] /5 i AH[4] .

void ("blk_on_heap) (void) = Block_copy(blk _on_stack);

Block_release (blk_on_heap);

Block_copy efi Ut & 2 A BLiL # Block copy e ¥, B Objective-C i& 47 I FE BT I 89 K
Cifi 5 MAE& FIeR B BEHHE ) Block B 1[5 # i F] Objective-C iz 1T B FEff) Block release 28 %
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2.3 BlocksfSEI

S 4k, ARC LR,  block i B FF # H K8 % Block AUTEH 5| H . iX/Z HT = Block A
B H i FIHERT, 2 Block FHI AR AMA  block AFFH id KR RERY AzHTER, &
£ 35 retain ; 7 Block A& HEH  block it BAFFHY id R RIaix AR HehZ &, W4
retain. 1401 M EPEALIEH, FE ARC HREH A =51 ©£1EH 5| H, Block £ self, H self £F

i Block.

typedef void (“blk_t) (void);

@interface MyObject : NSObject

{
blk_t blk_;

}
dend

@implementation MyCbject
- {id)init
{

self = [super init];

blk_ = *{NSLog(@"self = %@", self);};

return self;
}

- (void)dealloc

{
NSLog (@"dealloc™) ;

}

@end

int main ()

{ id o = [[MyObject alloc] init];
NSLog (@"%@", o):

return 0;
}

IXAFIRATE A block 35 B e B 4 1% ) 4

= {idyinit
{ self = [super init];
__block id tmp = self;
blk = *{NSLog(@"self = %@", tmp);}:;

return self;
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IE#F7E ARC 3 (T RERE[R] _ unsafe unretained 1R —F KA. BT ARC A 2 LK
f _ block WHATFAIAEAMRARIX A, FUb7EdmSIHANR, ©20E ZFEANZEE ARCH
BE FaiFIERIE ARC EXIER Tk, X—rlif KFEE.
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Grand Central Dispatch

ATEFEE4IM OS X Snow Leopard 1 iOS 4 JFif
SIARME 2 LSRR IHHE “Grand Central Dispatch”.
‘B B ERFEETRNOR T 2% ? Astatidil GCD iy5:8l
HBURS T R %F .
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#3#M Grand Central Dispatch

3.1 Grand Central Dispatch ( GCD ) #f£

3.1.1 #4RGCD

ft 4% GCD ? LM EERME M.

Grand Central Dispatch (GCD) &R HATIEFMHARZ —. —BREMAEFPiCR LR~
EHHMARRERZES L. FEE R EE CEIATIES BN F)5&E 248 Dispatch Queue
1, GCD AU EMEREIF 1 RIMATIES. B TEBREREENREN 0K,
BT G —EF 88, Al iTIES, XML R B ME. v

ki, GCD ARMNMEUEGHIEFEMENICAFE TRTRAEFEBN T LER
2, ATBliRiX 2 —mEIrAmEAR. TN 7 GCD HARKNE 7, BAHEMER, BEMNG
thfESZ 2] GCD 77 .

dispatch_async ( queue, *{

J,.f *
Ko ah 2

L

* ffilgn AR F @ {RIA5H!
« Bl R E G
ol 4

_,|"r‘
* KEJEMEER, THEERFAZLEER,
o |

dispatch_async (dispatch get main queue ( ), *{

f' W
* AaEFRETLTHLE

#*

* Blin R P R o E
*/
} )3

¥

LHEMREREGREPIAT KR AR, AP, TR H Z4EMEEE RN,

dispatch async(gqueue, *{

(D #ii i http://developer.apple.com/jp/devcenter/ios/library/documentation/ConcurrencyProgrammingGuide.pdf.
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XA TR E S G RBED AT
dispatch async(dispatch_get_main_gqueue(), *{

XPE, Uk — TR AE S i AL TR 7E E LR P AT, HHh, KEKBIMFE (caret) fF5 “°”
sEAER AL, GCD R T E—ZFHf “Blocks”, #t—FEifk T R R,

£ 5 A\ GCD Z iiil, Cocoa HE 42 2 fit T NSObject 2 ] performSelectorInBackground:withO-
bject 3§ 75 ¥ Ml performSelectorOnMainThread 5L 6 7 i S M A M L REHmBETAR. Flm, arLs
M H performSelector & Jy =R LM ATHEIEH | GCD MR ESR .

_g"l‘
* NSObject performSelectorInBackground:withObject: Hi&ED
* TR E4%E
w
- (void ) launchThreadByNSObject performSelectorInBackground withObject
{
[self performSelectorInBackground:@selector ( doWork ) withObject:nil];

}

,u"r‘

* EESELEHE
*/

- { void ) doWork

{
NSAutoreleasePool *poocl = [[NSAutoreleasePool alloc] init];

jl"i-
* KB E

o

* Blgn AR AERIAHY
* B an & EE v o]
.y

‘,F-.i'
* KEYESRER, THEBEHRALERER,
'

[self performSelectorOnMainThread:@selector ( doneWork )
withObject:nil waitUntilDone:NO]:;

[pocl drain];
}

jfi
~ THBAEBAE
s
- (void ) doneWork
{

J,||'-.||r
* AEFSREILIMTHLE
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W

« Bl /AP SR EEH
i

performSelector & 77 i 3¢ % LU f# ] NSThread KT TR BEmMER 2, HE5ZHMEMH GCD
R LIS AL, 4538 —H T2, H L performSelector & /7%, GCD HE N k. W H GCD,
A A {8 F NSThread 2688 performSelector 7 /71X teid if ) API, ¥ R[LL@EL GCD #H4EH &

SRR FEE IR MPATAE. HEBISERR .

3.1.2 ZXRERE
RIRPIERMAM? BAIKEST —TF. %&F—F FHif Objective-C I

int main{()

{
id o = [[MyObject alloc] init];
[o execBlock];

return 0;

sBARWEA T I BABITEER L2 L3 T RIRF#ATR .
W4, ZRAHE R EFE Mac 88 iPhone | 2 W {a[ 47 A 0E 2
ZIRACSIE I g i R F E R R Y CPU s 2% ( i wAReS).

000001lac: b590 push {r4, r7, lr}

000001lae: £24001%c movw rl, :lowerl6:0x260-0OxlcO+0Oxfffffffc
000001b2: af0l add r7, sp, #4

000001b4: £2c00100 movt rl, :upperlé:0x260-OxlcO+OUxfffffffc
000001bB: £24010be movw r0, :lowerl6:0x3B4-Oxlc2+0xfffffffc
000001bc: £2c00000 movt r0, :upperl6:0x384-0x1c2+0xfffffffc
000001cO: 4479 add rl, pc

000001c2: 4478 add r0, pc

000001c4: 6809 ldr rl, [rl, #0]

000001cé: 6800 1ldr rx0, [x0, #0)

000001c8: f7ffefla blx _objc_msgSend

000001cc: £2400180 movw rl, :lowerl6:0x258-0Ox1d4+0xfffffffc
000001d0: £2c00100 movt rl, :upperl6:0x258-0x1d4+0xfffffffc
000001d4: 4479 add rxl, pc

000001dé: 6809 ldr ril1, [rl, #0]

000001d8: f7ffefl2 blx _objc_msgSend

000001de: 4604 mov rd, r0

000001de: £240007a movw r0, :lowerlf:0x264-0Oxle6+0xfffffffc
000001e2: £2c00000 movt rQ, :upperl6:0x264-0Oxle6+0xfffffffc
000001eb: 4478 add rx0, pc



3.1 Grand Central Dispatch ( GCD ) # ¥

000001e8: 6801 1ldr rl, [x0, #0]
000001ea: 4620 mov r0, r4d
000001lec: f7ffef08 blx _objc _msgSend
000001£0: 4620 mov r0, r4
000001£f2: f7ffef06 blx _objc_release
000001£6: 2000 movs r0, #0
000001£8: bd90 pop {r4, r7, pc}

T4 CPU 4 5| M¥EE, #IHIERN— PR AFEF Z3 3] Mac 8{ iPhone L.

Mac. iPhone fI#fE &4t OS X. i0S RiEH PR EEZNHER G, &8RN
HEFH M CPU r 2R BRI AT . CPU MM RIFEFiEE bt Frig, —4~— 4T CPU
fr A5, K iTHbbE lac By 4 %) push, 35 M5 ¥a), ATHAE lae B 47 £ %) movw, FIX[H)
s, $ATHIHE 162 Bdr %), BRXEEANETIEES T 2.

fE Objective-C M if i8] for i 5) &2 15 ) s R HOR H BT, AT a2 5 A bk 2=
E AT E (M EIEE). HE, HT—4 CPU —IXHEEHIT N4, AT
FIEFI R4S, Rttt CPU $04TH) CPU 4 3iiifrtk — &/ B4 X KiE, RMITASH
B oy, Wik 3-1 Bis.

B
-
\ J
B {38 #b 1t 4 80 7E &% Ak

thB—F X H X2
B 3-1 i&id CPU #1789 CPU 451

X AR A “1 4 CPU $44TH) CPU @ &3 — % B0 X" Bk “4fR 7.

ME—TEM CPU S H L EF 64 4 (64 #) CPU, WHE 1 4~ CPU ZER A4 CPU
BIAE, Ba—GiHEN LERAZ CPUEMERBEYRKHET. L&, “1 4 CPU #i#t
T CPU 23—k EN R RA%.

XRESNBEAR 1%, GEAEZEMNEAN “LLR". £LEES, 1 M CPUBHTZ
FRAEME EHAR®GS. A 3-2 k.
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E 3-2 #FHEEBPHITCPUGSI

B CPU MHXEARERE, Hitbth4H NIRESE, HEAKE 14 CPU B —IKBESILIT
[F] CPU i 2 G20 1. AEFA R L REEZPHAT CPU 4 ME?

OS X H1i0S 80 XNU HEZERERERG HHN (s nfm, Mo &S0 A%
i) P ITERZ. BATPEREFAIRS, 6l CPUHNFFREE BRI E ARG RN
Wfrd, MU HIRRREHBAFRY, B CPU FFREELR, SR ITUIHBEgEN
CPU #n %%, X#FMA “ LR CUI#R”.

TR 2 2R FERIRE ol UE R MR H AR R 2 [ R T £ UGl 7 L F e, FEE L
LR 1 A CPU #Z e FFFI i AT 282 —FF. MHEHERA B4 CPU M T, AR
“BLER/R” 1, MARMERE 4 CPU EIFITHIITZ N EEMHEAR.

PR 2 LR R A BN “ TR,

B)E, ZEEGHELE R -FE K EZSF B EEREAR. thind MR o 5 2
RN B (BERT). FLEEGFANLAESSEEMEEMHESSESS GE8D.
[ KZEESHEREANGFS. WHE 3-3 Fik.

i

e ——— " e NN

5
B 30 > | I “
42 e |

s || g <
Z15

\ FEN J \, J i . L -.J S

HigsES FE$iH AZEESHERABRANE

M 3-3 ZHEREHN(0M
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MER, E[DEHX ] AT i, HEFERETE S

R 5 RAE &M 8, RS BLEmE. XENMMEAR? B 2 ERgmEn] R
UE I F RS P ] 192 4 g

MR IFERE s, @i RAITILRRE, B R R F . AbPEfd R B A1
%, WMREZFLBEPHTRNE AR, 0 AR FEAR 0 50 sR8AE v v, B 1
R AT (FHZE). 7E OS X M1i0S W, 2UitG EL B P #%5 8 RunLoop # E1EH
AT, AT S ECASRE HHT P S 7 R e () 0 s ] 458 i 20 o] R

IX AR AR 8] (AL FE AN TE LR R b AT i AR LA R FR P BT A R R . P 3-4 R

88
i 3
B8]
I tehE | R EREFRAPIT
NSRunLoop
. J
lmﬁﬁﬁ
FEE ®iE
KBt B Y
Lb 18
NSHuanp
\ 7 . v
A E R HIT

B34 ZHERKENLS

{6 L 26 Fegm e, FEPRATICHT 8] ity Ak B8 B 01y ] {540F FH P 55 o i 157 44 i
GCD KK T T EEMELBEHENRAR. T RIEEE GCD 1 APIL
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3.2 GCD i API

3.2.1 Dispatch Queue

B e BB — F3ERE A GCD K.
F R E R R R EERITHE S IFENBE %/ Dispatch Queue
X 4] E IR AR &R T

dispatch_async ( queue, *|

.|"r*
* BRTHES
w

¥ 1 &

ZIEAESE H Block iEiE “E EMATHES ", fid dispatch async BR %L “iBn” WA+
& queue ) “Dispatch Queue 7. {LXFF i AT {455 # Block 7F 57— £k F2 P47 .

“Dispatch Queue” Bt 4WE? MHA LKA, BRITLEEAFFIAI. NMHABRF&SEA
A i# it dispatch_async B (5% API, 7E Block & i i i A8 h 17 i &b 28 3% 3L 38 hn B Dispatch
Queue . Dispatch Queue % BIE DA ML ( 5c #f %% HH FIFO, First-In-First-Out) 47 4b B,
mE 3-5 B

Dispatch Queue

o 0000
o = FRIB N AYMLFF P o740 22
\ J

@ 3-5 ifif Dispatch Queue $hiT4hE

71 SME AT A BE B A7 7E 5 FF Dispatch Queue, — 2 FRFILE AT P 4 BE 1) Serial Dispatch
Queue, 7 —FEAFRFIERITH L EA Concurrent Dispatch Queve. W13 3-1 ffs.



% 3-1 Dispatch Queue f#h

3.2 GCD®ARI

Dispatch Queue &9Fh&

X

Serial Dispatch Queue

S AMERS T HEE R

Concurrent Dispatch Queue

T EFUAERNITPREER

Serial Diapatch Queue

§

i,

e

Concurrent Dispatch Queue

e

88t

(o J{ 2 JL

EfFEBER

AEFFRESER

B 3-6 Serial Dispatch Queue ¥ Concurrent Dispatch Queue

EEHOX PP Dispatch Queue. #E# LL T IRICHS, 7E dispatch_async Fifi fin® MR,

dispatch_async (queue,
dispatch_async (queue,
dispatch_ async (gqueue,
dispatch_async (queue,
dispatch_async (queue,
dispatch_async (queue,
dispatch_async (queue,
dispatch async (gqueue,

blk0) ;
blkl);
blk2);
blk3);
blkd);
blk5);
blké) :
blk7);

4 fit queue J Serial Dispatch Queue f, B AEZAEMERITHEMEER, FFLLH %k
17 blk0, bIkO PUATEE R 5, HATAT blkl, blkl &5 H G B EHIT blk2, W EE. REE 4T
FIAEEEM A GEH 1 . BT ZEARE, —EHBLL T EtiT 408,

blk0
blkl
blk2
blk3
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blk4
blk5
blké
blk?

4745 & queue A Concurrent Dispatch Queue Bf, FE AR EFIHAERITHREIESH, il
B 5EAT blk0, AV blk0 MIRAT R B R, #HIFHIAT A A blkl, A bkl FIAATR G E A,
AT IS MM blk2, st EH .

XPEEART A SR, aJCLIRTHIT 208, (B3FTHAT 8940 B B0 B T 24900 &
itk A . Bl i0S M1 OS X % T Dispatch Queue AL EE ¥, CPU # ¥ LL K CPU 1 fif & 29 ] K
4 (R A5 3K B 5E Concurrent Dispatch Queue 37 T AL B . Fril “IRiTH4T ", SRR EH
ENMREFRNBITEZENGEE. WE 3-7 s

Serial Diapatch Queue ER—1 &1

[ = | |

EHZI &2
: :::

Concurrent Dispatch Queue

[ ] > 4

\, A
3 N
. S

B 3-7 Serial Dispatch Queue. Concurrent Dispatch Queue fl& X &R

i0S M OS X B L——XNU WAL e RS {8 I LR FE 8, JF H AR AT T O 2R B AT &b BE .
FAh, MACEEEER, RMPITRAEER O, XNU ABLSERABEENSLRE. XNU A
{& Al Concurrent Dispatch Queue {# 1] 52 E# & # HAT AT MbE L.

Filan, i EIRARS I 3-2 iR, S EFE AT Block.

& 3-2 Concurrent Dispatch Queue 15761

S0 ([BB1 (KEB2 |%RE3
blkO blk1 blk2 blk3
blk4 blk6 blkS

blk7




3.2 GCDAIAPI

{1 HE % 4 /> Concurrent Dispatch Queue FHZEFE. B 5E blk0 fEZRFE 0 P HFEGAIT, AT blk]
fELRFE | th, blk2 7ELRFE 2 b, bIK3 FELRHE 3 FIFAAPAT. LRFE 0 A bIkO PAT 45 S I dn R AT
blkd, M1 F£&F 1 & blkl FIBAT A 45, RIIEEERE 2 b bIk2 $hAT &5 3G T 26 $A4T blkS, Blix
PRSI S .

{8 X #E{F Concurrent Dispatch Queue FHUT B, PATIHF SRELEEABFTNMARGREK
He A%, B AN [E] 30T Y 1B SE 9 Serial Dispatch Queue. {E AN HE U8 BT Y A B Wi Ay B A AR JF
iT4#4T £ A EE R {8 Serial Dispatch Queue.

H #R il [ A Serial Dispatch Queue il Concurrent Dispatch Queue iX F§Ff, {H {4 GETH 3

IX U8 Dispatch Queue W& ? 7746 M Fp.

3.2.2 dispatch_queue_create

F—Fh ik E GCD 9 API % B Dispatch Queue.
iffi it dispatch queue create PR £ A] % ik Dispatch Queue. LL T ¥ LIS 4 Bl | Serial Dispatch

Queue.

dispatch queue t mySerialDispatchQueue =
dispatch _queue create("com.example.gcd.MySerialDispatchQueue®™, NULL);

{E 1B dispatch_queue create BRELZ i, St — I X7 Serial Dispatch Queue 4= Bl #i7H & $H 01

WIHIFrif, Concurrent Dispatch Queue F-1T# 1T &M BN4ALBE, i) Serial Dispatch Queue [F] i
HAeth AT 1 MBI, 5 4R Serial Dispatch Queue Ml Concurrent Dispatch Queue %2 | & 4t 8t I
PR, {HH dispatch queue create R ¥ 0T 4 AT % % /™ Dispatch Queue.

4 % B % > Senial Dispatch Queue B, #% > Serial Dispatch Queue ¥ J# {7t 47. B 1
A Serial Dispatch Queue ' [A] i} H GE$ 4T — MR AL BE, {H i 545 &b #4873 536 n # 4 4~ Serial
Dispatch Queue ', # > Serial Dispatch Queue 417 1 4>, B A[Em$04T 4 403 . @B 3-8 AT .

Serial Diapatch Queue {EH—1 &2
{ )= )
Serial Diapatch Queue ERA—I %1
[ ] o [ J #£ 4 Serial Dispatch
Serial Diapatch Queue {EH—1 %2 Queue A HFTHIT
[ ]—( )
Serial Diapatch Queue EH—1%2

[ J— | )

B 3-8 2" Serial Dispatch Queue

147



148
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L F4E 3% T Serial Dispatch Queue 4= pl ¥t & FWH)EBH . — B4 X Serial Dispatch Queue
B AL BE, Z X T — Serial Dispatch Queue #f H 4 B — MR R4 R 2000 4

Serial Dispatch Queue, A2 HE4 AL 2000 267
Gz RTHIRE B RS F, MBRLEMAEZERE, RSHERKENF, FUEARMN

EFcoie, KiEREREREMMMIERE. WA 3-9 Fras.

Serial Diapatch Queue ER—1 &2

( ] — ( :
( )= :
( ] —(

L j— | “

- s ERSAMERE

[ | —> ,
{ j —> | ,
{ J—>(

( )—> :

B 3-9 £ Serial Dispatch Queue 3| % #4580

HIERN T @G X RBERIE R B2 ——— 2R FEE B H RS B3R 35 %0t {#F H Serial
Dispatch Queue. 1P 3-10 frs.

{ £ 72 ~

( 212 — BB ) BESS
[ e |

{# /i Serial Dispatch Queue

Serial Diapatch Queue EA—1 %=
( f— oz ]—> £L

B 3-10 Serial Dispatch Queue & HiE




3.2 GCD#mAPI

{H j& Serial Dispatch Queue 145 Bl A~ 8 5 24 {0 PR Ay 0 75 AU B . ) BB 50008 e i 1 M RE
% 1 /" Serial Dispatch Queue, 51 38 1 A4S SCAFE0R T BL2r 811 1 4> KR AR 1 4~ Serial
Dispatch Queue. H%R “Serial Dispatch Queue tt Concurrent Dispatch Queue F&4= il 5 % HIZEFY 7,
(B4 A figdah 2 T KB4 il Serial Dispatch Queue.

AT AR EEE S S N B FE R, {EH] Concurrent Dispatch Queue. il HLAT T
Concurrent Dispatch Queue X%, AEARE L, T XNU A& R ERARBEENLERE, HitA
£=% ¥ Serial Dispatch Queue [ A &£ ] 3 ,

T AT 5] 5k 4% 2L 1 dispatch queue create pf #. 1% el ¥ 5 — 1~ Z #45 '€ Serial Dispatch
Queue M1 % FR. RILIEIILIXFE, Dispatch Queue (14 FRHETE(E H W HFE 7 1D iX Fpidhi e 4= FE 1 44
(FQDN, fully qualified domain name). %% Ff7E Xcode H Instruments ') if i 4§ 9 {4 Dispatch
Queue ZARFR. FHob, ZAM H AR 8 5 BT 42 B CrashLog . AT 44 I8 1
MAE XA RN : MBIREBEA AR EGE RS, MHARERESE. 08 ka2 B0 A
NULL 0] BA, {BARAE S+ — & 2 513847 A Dispatch Queue & 4 .

. B Serial Dispatch Queue I, & iZFE AL IXF, R F = 1 2 84 € N NULL. £l
Concurrent Dispatch Queue B, & FiJEAIS—F:, 5N DISPATCH_QUEUE_CONCURRENT.

dispatch queue_t myConcurrentDispatchQueue = dispatch gqueue create |
"com.example.gcd.MyConcurrentDispatchQueue™, DISPATCH QUEUE CONCURRENT) ;

dispatch_queue create £ ¥ [11iX [ {f N3k Dispatch Queue ] “dispatch queue t 28%”, 7F.2
ATYEACHS BT LAY 22 & queue $°8 dispatch _queue t FERYAF B,

dispatch_queue_t myConcurrentDispatchQueue = dispatch_gueue create(
"com.example.gcd.MyConcurrentDispatchQueue™, DISPATCH_QUEUE_CONCURRENT) ;

dispatch_async (myConcurrentDispatchQueue,
*{NSLog(@"block on myConcurrentDispatchQueue™);}):

iZJEARELE Concurrent Dispatch Queue 314748 9 Block.

Aok, BEHERER ARCX -Bd&mFRANFTEANFRMRFEAR, B4 MK Dispatch
Queue £ 70 H 7% FF A 11 9% F . 1X 2 [A] A Dispatch Queue 3 i #7 1% Block i # B A 1 A
Objective-C X} R Ab B ) H R .

i1 dispatch_queue_create R %4 B[] Dispatch Queue £ fifi F 45 % J5 i i dispatch release i
BRI

dispatch_release (mySerialDispatchQueue);

Z YRR EA release, HT EAHERN 4 40 it /7 7E dispatch retain BRI 3.

dispatch retain(myConcurrentDispatchQueue);
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i Dispatch Queue 1% Objective-C ) 5| it $=UNFE B —FF, @ %il1d dispatch retain £
¥ M1 dispatch release BR # Y 5| F i EOREH N 7. ERTIAIEAANS T, & E2BEGEL dispatch
queue create £f 4 iR I %5 4 & myConcurrentDispatchQueue '] Concurrent Dispatch Queue.

dispatch_gqueue t myConcurrentDispatchQueue = dispatch_gueue_create (
"com.example.gcd.MyConcurrentDispatchQueue”™, DISPATCH QUEUE CONCURRENT) ;

dispatch_async (queue, " {NSLog(@"block on myConcurrentDispatchQueue®);});

dispatch_release (myConcurrentDispatchQueue) ;

Hi%R Concurrent Dispatch Queue /2 ] £ L ATIE N AL ER, HARZBIZH:, {E dispatch
async Pf ¥+ in Block #| Concurrent Dispatch Queue, LRI dispatch release of #1778 i
& Al LAWE ?

ZIEAAI e WA @, fE dispatch async g8 ¥{+IE Il Block #| Dispatch Queue, #52., %
Block iffi it dispatch retain PR #(¥Ff Dispatch Queue. it Dispatch Queue /& Serial Dispatch Queue
it & Concurrent Dispatch Queue #—#f. — H Block 17454, #tifiil dispatch release i EUFF il
1% Block ff# [¥] Dispatch Queue.

/£ if, 7E dispatch async ef #(+iE i Block #| Dispatch Queue Ji5, B {# 37 Bl B i Dispatch
Queue, iZ% Dispatch Queue H T-#% Block PRFF A th A= # K%, [0 Block HE#E 41T . Block 1T
45 W 5 22 BTl Dispatch Queue, XM #E#ANFFAT Dispatch Queue, Fith'E = #H T -

¥ 4b, fiEBE{E H dispatch retain ef ¥ H! dispatch release pf 1) 3h /5 A~ {0 &2 #£ Dispatch Queue
o EZRARJLA GCD # APLH, AR EH “create” i API 7EANT £ H A s 3 R,
540 B 3T dispatch_release bR ¥ T FE M. E i it oK B8R 5 2 IR L Dispatch Queue LA J% 3 Ath 42
PR3 A1 create ) API 7ZEREI XS RBY, F70E il dispatch_retain B ¥ FFA, HFEA T EN il
dispatch release B BUFR L.

3.2.3 Main Dispatch Queue/Global Dispatch Queue

& R0 IR R GeAn SR L () Dispatch Queue.

Pefr A H %5 & X Dispatch Queue RG220 1424 LA . AB#E R Main Dispatch Queue
Fil Global Dispatch Queue.

Main Dispatch Queue E W1 H 4 #8h & H £ “Main” —F, A 7F F 28 #2 + #4147 19 Dispatch
Queue. [KAELFME R 14, FrLl Main Dispatch Queue [1#83i /& Serial Dispatch Queue.

iE N #|] Main Dispatch Queue )4t H 7E F 28 # 1Y) RunLoop 4l iT. 7 FL b 4T, B
U EORE P 5 0 ) SR TR SR S S0 i A 2 2R R i AT Y &b BB N #) Main Dispatch Queue {1 H .
iX 1E & 5 NSObject 2 (1) performSelectorOnMainThread SE ) 77 iix — 04T A M. WwE 3-11
P 7R o



3.2 GCDmAPFI

Main Dispath Queue
> | )

[ ) —

S EELRPHITAE
FLEM ( AR EENRF)
NSRunlLoop

B 3-11  Main Dispatch Queue

-4~ Global Dispatch Queue & it A N F F2 /¥ # G2 9% 4 B 9 Concurrent Dispatch Queue. %
A ) % 3@ it dispatch_queue_create PR ¥ & /> £ i Concurrent Dispatch Queue. }! % 3k H Global
Dispatch Queue {# [ B[l 7] .

% 4k, Global Dispatch Queue 5 4 AT g, Rl Mg (High Prionity). ERIAL
% 2% (Default Priority). {54 (Low Priority) #lf5 &£ %% (Background Priority). iffi it
XNU W ¥ % 22 ) T Global Dispatch Queue HJZ5#E, K% H {# F ] Global Dispatch Queue (144
TR E AR PATH EZ R . 7E[A Global Dispatch Queue i IIACBERT, [itFe 5 bH A
20t BT 4 22 1) Global Dispatch Queue.

{B23H 1 XNU A # T Global Dispatch Queue f7£E#5 3 A~ RE (R semf 4, R ATO0 e 41
SR KEL FI . 9 G0 76 b BE P4 5 AT AT A7 a] BB, {8 JS 6 87628 (1) Global Dispatch Queue
&, HEEHITXMERREK .

G4 Dispatch Queue &4 4514 3-3 k.

# 3-3 Dispatch Queue AT

£ Dispatch Queue &4 h3k 1% BH

Main Dispatch Queue Serial Dispatch Queue FTHEMNT

Global Dispatch Queue ( High Priority | Concurrent Dispatch queue RiTthEdR . 5 (Bt )
Global Dispatch Queue ([ Default Priority ) Concurrent Dispatch queue MITIL R - Bl

Global Dispatch Queue ( Low Priority ) Concurrent Dispatch queue MiTE &R : |

Global Dispatch Queue ( Background Priority )| Concurrent Dispatch queue HITtLAhkR . 56

% Fh Dispatch Queue [FJ3REL 540 F .

II.-‘-.t
* Main Dispatch Queue BIFRENF %
.
dispatch_queue_t mainDispatchQueue = dispatch get main queue ( ) ;

‘ll"!'
* Global Dispatch Queue ( BIE%ESR ) BB E
o’ ]

dispatch queue t globalDispatchQueueHigh =
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#3% Grand Central Dispatch

dispatch_get global_gqueue ( DISPATCH_QUEUE_PRIORITY HIGH, O ) ;

II,l"ir
* Global Dispatch Queue ( BRIMELRSR ) AT A E
o F 4
dispatch queue_t globalDispatchQueueDefault =
dispatch get global queue ( DISPATCH QUEUE_PRIORITY DEFAULT, 0) ;

‘I.I"i-
* Global Dispatch Queue ( {E{R%E ) WM A ZE
*J
dispatch gqueue_ t globalDispatchQueuelow =
dispatch get global queue ( DISPATCH QUEUE_PRIORITY LOW, 0]} ;

‘,Fl-
* Global Dispatch Queue ( GE8HLELR ) OB FZE
)
dispatch queue t globalDispatchQueueBackground =
dispatch_get global gqueue ( DISPATCH QUEUE PRIORITY BACKGROUND, 0) ;

¥4k, %+ Main Dispatch Queue Fil Global Dispatch Queue 41T dispatch_retain £ ¥ fil dispatch
release B B A 2= 5| BAEM 2, WASHEMR R, X8R KBIF{EH Global Dispatch Queue Lt
ARk, /. B Concurrent Dispatch Queue 5§41 R A .

ER, PEACHY - FE T el i dispatch queue create R ¥4 X Dispatch Queue (1) 4h 3 32
Bief, TS| SR FERENYES A, EHHEEE Main Dispatch Queue fil Global Dispatch
Queue 4T dispatch retain R #F1 dispatch release bfi % .

LLF % %4# F T Main Dispatch Queue fil Global Dispatch Queue (15 {83

,l"l*
* ERIMESES Global Dispatch Queue PHIFT Block
wy
dispatch_async ( dispatch_get_global queue ( DISPATCH QUEUE PRIORITY DEFAULT, 0), *{
;i
* oIFfTifTaah
o )
‘lfir
* £ Main Dispatch Queue P T Block
*f
dispatch_async (dispatch get main queue ( ), ~{
II|||'-l-
* AfETEESEPHITALE
*f

¥} ;

} ) :



3.2 GCDRIAPI

3.2.4 dispatch_set_target _queue

dispatch queue create BFi ¥ 4 & (] Dispatch Queue A~ J/2 Serial Dispatch Queue it /& Concurrent
Dispatch Queue, #{# H 52 A L% 2 Global Dispatch Queue H [E AT LB R FIZEFE. 138 E
R% ) Dispatch Queue FIHATHE /28 ZA# H dispatch set target queue ER¥I. 7EJ5 AT {ELEEY)
Serial Dispatch Queue HJ4 Rl 440 F -

dispatch queue t mySerialDispatchQueue =

dispatch queue create("com.example.gcd.MySerialDispatchQueue", NULL);
dispatch queue t globalDispatchQueueBackground =

dispatch get global queue (DISPATCH QUEUE PRIORITY BACKGROUND, 0);
dispatch set target queue (mySerialDispatchQueue, globalDispatchQueueBackground);

6 2 A AT S /) Dispatch Queue A dispatch_set target queue ERELHISHE — &8, 5
£ 5 B AE AT A AR [E 8 5 22 1) Global Dispatch Queue A% 2% (H#x). F—12
¥ R 162 RS HEHEA Main Dispatch Queue 1 Global Dispatch Queue W A~ %138 2= H B A4 R %,
A X Se 3 A Al 4R 5E .

% Dispatch Queue i % 79 dispatch_set target queue R #{ 1) Z#, AL n] LL4EF Dispatch Queue
AT a4, 0] LLE K Dispatch Queue HIHATHT 2. WS 7E £ 4~ Serial Dispatch Queue H /]
dispatch_set target queue iR E($5 & H #5 5 — > Serial Dispatch Queue, 4 J& 54 AR H4THU4T 1
£ Serial Dispatch Queue, 7E H #7 Serial Dispatch Queue | H e[ #1417 — > 4b B .

[ Global Dispatch Queue ]

f

[ Serial Dispatch Queue J

/ \

[ Serial Dispatch Queue ] [Goncun'am Dispatch Quamﬂ

A 3-12 Dispatch Queue #9178 K

TE 6 2005 AN AT AT AT B9 4 B 38 0 B £ 4~ Serial Dispatch Queue Hi, 1 5 {8 FH dispatch
set_target_queue BR UK H #7452 N —> Serial Dispatch Queue, B aJ B 1F b 38 34734047

153



154

#¥3# Grand Central Dispatch

3.2.5 dispatch_after

LSRN ATE 3 B ETATAERE . WREANR T 3 B, 2, XFhARLESR e (]

AT AR AE L, Al {EH] dispatch after PR EURSEH.
fF 3 ¥ J5 #4852 1Y Block i& i #| Main Dispatch Queue ' RACES U F

dispatch time t time = dispatch_time (DISPATCH TIME_NOW, 3ull * NSEC_PER_SEC);
dispatch after(time, dispatch get main queue(), *{
NSLog (@"waited at least three seconds.");

b):

T EEREM R, dispatch_after R #OIE AN 76 58 5 i (8] f5 S AT AL R, 1T R R 76 45 5 I (8] 38 i
kb P8 3| Dispatch Queue. HEALHS 5 7E 3 Fb fo Bl dispatch_async ef 35 /Il Block %/ Main Dispatch
Queue #[E] .

[A] 4 Main Dispatch Queue 7E ¥+ £E #% ) RunLoop 44 17, B LA TE bk w1 &5 B& 1/60 #0317 1)
RunLoop ', Block #% & £ 3 # Ja A 17, 18 7£ 3 £ +1/60 # J5 4 17 , I H £ Main Dispatch
Queue i KA HHE INEL ELFE M AL P AR B 7 REIR B}, XABE &S E K.

IR EAT T AG B (] B TR T AE R 2> (PR A) B, {HAEAR KBOE R AT AL R, iZ R MO AEW
fRM .

BAb, B ANSHHE E iR N AL FE ) Dispatch Queue, 55 = 2848 & 0 R BT A HE 1Y
Block .

& — 2 L IR W [A] B 1) dispatch_time t 28 &Y ) {f. 1% {f { A dispatch_time pfi $i 5k
dispatch_walltime & %1% 5% .

dispatch_time £ % fE 98 R HU M 3 — 1~ 2 ¥ dispatch_time t JE B h 45 52 B (6] FF &5, 328
CABSHIREN RN AR EEREE. B SREE M HAER ZATEAE S HBA
DISPATCH_TIME NOW. XZ& /xHL7ER N a]. BY L FIRACHE T 13 B R MELTE TFEG 1 B s 1Y
dispatch time t 258U 4 .

dispatch time_ t time = dispatch_time (DISPATCH_TIME NOW, lull * NSEC PER_SEC);

¥ {5 M1 NSEC_PER_SEC B H R Bl HZMP M EME. “ul” RCESHEHE @I,
B ARYIEANEHBFIFE (KR “unsigned long long™) . W # # A NSEC_PER_MSEC Il
AT LLCAER N AR DU FIRARAD IR AL /s MELAE TR 46 150 2280 o i [6] f) 4 .

dispatch_time t time = dispatch time (DISPATCH_TIME NOW, 150ull * NSEC PER MSEC);

dispatch_walltime & %t POSIX {8 FH ] struct timespec 25 %4 (¥j i) (6] 73 # dispatch_time t %
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RYAME . dispatch time pf 0l % H Tt S AHXTES[E], 1M dispatch_walltime R HUH T+ FAEXT i (6]
{5 7 dispatch_after B & PABFE & 2011 4E 11 A 11 B 11 B 11 27 11 BX — 4310 [m] (5 L, X

o {1 A ¥ W B4 R Bh T REEH .
struct timespec SR FI (8] o] LR 5240 Hiif i NSDate 63X RAE K .

dispatch_time_t getDispatchTimeByDate (NSDate *date)

{
NSTimeInterval interval;

double second, subsecond;
struct timespec time;
dispatch_time t milestone;

interval = [date timelntervalSincel970];
subsecond = modf {(interval, &second);
time.tvﬁsec = second;

time.tv_nsec = subsecond * NSEC PER SEC;
milestone = dispatch walltime (&time, 0);

return milestone;
b

R PEACRS AT B NSDate 263 % IR HUAE 1L 18145 dispatch_after eF %[ dispatch time t Z5RY {4 .

3.2.6 Dispatch Group

fEiG N % Dispatch Queue F ] £ MEE AW G EIATE Kb E, XHERSLEHI.
S {# F — )~ Serial Dispatch Queue B, H Z 748 $h 47 i) &b 28 4 3038 ho 31 % Serial Dispatch Queue
PR TERGIB NG R AL EE, BIRTSCEL. {HZ7E{F A Concurrent Dispatch Queue i 8% & i {# B £ 4
Dispatch Queue f, IEACHSHE 2280 MAE J.

fEUEFP 1 5L B H] Dispatch Group. %41 T [ #4885 A: i8I0 3 4> Block %/ Global Dispatch
Queue, iXE Block R IT e, 44T Main Dispatch Queue 4% o 4 ¥ F 19 Block .

dispatch queue t queue =
dispatﬂh_get_glﬂbal_queua{DIEPATCH_QUEUE_PRIDRITY_DEFEULT, 0);
dispatch_group t group = dispatch group create():

dispatch group async(group, queue, ~“{NSLog(@"blk0");:}):
dispatch group async({group, queue, “{NSLog(@"blkl"):;});
dispatch_group async(group, queue, “{NSLog(@"blk2");});

dispatch group notify(group,

dispatch get main queue(), *{NSLog(@"done");}):
dispatch release (group);

ZIRACRS B PAT S R IN T
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blkl
blk2
b1lk0
done

K 41 15] Global Dispatch Queue E) Concurrent Dispatch Queue B Iin4bEE, £EF 174
17, BTLLBMALER BATIBUF A E . AT 2R AT, (HEERITE RH done — & &£ & fe il
i .

X i i) A4 ¥E G Dispatch Queue HiEMI4bH, {# ] Dispatch Group #f5 0T i #1iX 42 4b B $0 47 1)
gk, — BB BT R, AR A5 R ) A BB i Dispatch Queue H . XA
Dispatch Group )5 .

B 4% dispatch group create i % /I i dispatch_group t 3 & ] Dispatch Group. #0 dispatch
group create PR % 7 BT & ) create fff <, 1% Dispatch Group 55 Dispatch Queue #f [6], £ ] 45
o f5 7 Bl 1T dispatch release Bf EUFEAL .

dispatch_group async if #{ 55 dispatch_async #& ¥ #H [d], #0iB In Block | 48 5& #9 Dispatch
Queue 1. 5 dispatch_async bR # A~ [A] (Y 2 45 & 2E B HY Dispatch Group A — 12 8. fdE M
Block & T 15 i€ i) Dispatch Group.

%1%b, HiBhn Block #| Dispatch Queue B [6]#£, Block ifid dispatch retain ¢f ${#¥47 Dispatch
Group, M ifil ffi 3 iZ Block J& T Dispatch Group. X #¥ 1 % Block #1745 %, 1% Block 3 ifi i
dispatch release B %UB i ¥F A # Dispatch Group. — H Dispatch Group fE &5, AHEEE T
i% Dispatch Group f¥] Block, 3ZEJifliid dispatch_release pf (B /BRI 0] .

fEIB N # Dispatch Group 1 (] Ab 2 4= #4017 45 BT, ZIRACES 7 i ¥ dispatch_group notify
PR B2 RER AT 1Y Block 181N % Dispatch Queue 4, £f 5 — 2835 & N E ALK Dispatch Group.
{EiE N ¥ 1% Dispatch Group R £ #ALBEE AT S R, KB =121 Block iE MBI — 2 ¥
il Dispatch Queue #'. fE dispatch group notify ef ¥ A~ ¥ 18 7€ {1 4 ¥ /) Dispatch Queue, J& T
Dispatch Group ()4 ¥ &b B 7E1E hn#8 € @Y Block I # CL 1748 % .

714, {E Dispatch Group F 0] EA{# /] dispatch group wait PRE{NFEFF &M HATES .

dispatch _queue t queue =
dispatch_get global gqueue (DISPATCH QUEUE PRIORITY DEFAULT, 0);
dispatch _group t group = dispatch group create():

dispatch_group async(group, queue, *“{NSLog(@"blk0");}):
dispatch_group async (group, queue, “{NSLog(@"blkl");}):
dispatch group async(group, queue, “{NSLog(@"blk2");}):

dispatch_group wait (group, DISPATCH TIME FOREVER) ;
dispatch_release (group);

dispatch_group_wait B ${ ) 58 — > S48 & N E RN A (HE ). ©J& T dispatch_time
t RXRA . ZWACES{E A DISPATCH_TIME_FOREVER, &ubk# Kk A%#. HEE T Dispatch



3.2 GCD#API

Group (AL B Y ARPATE K, ME—HERF, PBRAHEIUH.
i1[&] dispatch_after B3t B (HBLROTBHE, e S Frlalf@y 1 BbES Roficn F AL .

dispatch_time_t time = dispatch_time ( DISPATCH_TIME_NOW, 1lull * NSEC_PER SEC) ;
long result = dispatch group wait ( group, time ) ;
if ( result == 0) {

lII||I L3
+~ MF Dispatch Group HEHIERTER
"

] else {

I
* MF Dispatch Group HIR—TLBEERNTSP
oy
}

& dispatch_group wait FREHIE R AN 0, BEkE BARSH T f8Emnt 6], {H)8 T
Dispatch Group 35— Mt EUEEHRITH. MEERFE N0, AT EBEMITER. 195
i} (6] 3 DISPATCH_TIME_FOREVER. [ dispatch _group wait pf ${ iR [{] &, 1 F J& T Dispatch
Group )b EE 0058 S HATE S, BIGR [BHETE A 0.

X H) ST R ARER? X EAE — Hi§H dispatch group wait A&, ZREE LT
i R AT AR Bl . BI$IT dispatch group wait R ILAE TR CHATEFD) #i1k. &
dispatch_group_wait &R ¥+ 45 5 (1) i [6] 5l J& T4 )€ Dispatch Group )4 B 2 fi AT S K Z AT, 1
TR B REE L,

6 5€ DISPATCH TIME NOW, WA~ R4 {55 15 BP o] ) 52 J& T Dispatch Group ] 4bEE £ 75 4
ITE .

long result = dispatch group wait (group, DISPATCH TIME NOW) ;

{£ L £ FE 1Y) RunLoop M B IK TG 2 A, IR A PRAT B B4 A, Ml ASFE % £ 2 1 F 50 0],
BRI AT EL, B —MREXMIGEE T, ERHEIFH dispatch _group notify R #GE N4k o 4k #E 3|
Main Dispatch Queue 1. XK 4 dispatch group notify Ff# AT LA 4L IS

3.2.7 dispatch_barrier_async

FE U7 o] #ds PE Bl SRS, WAl B, {8 B Senal Dispatch Queue B 8 6 #4835 5+ [ o] 1.

BNAEBEAA SEAS AT 5 FoAth 8 5 N AL FE DR A i AL B A Hfth Sk b B AT AT . (HAE IR
U H 2 S E AT RAT, A D IIITHATIRA 2 KA W

HELR U, N7 S RCERGEAT U N, EEUALFEE AN F) Concurrent Dispatch Queue 1, 5 A4k
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FRZEAT — AN E AL B I A AT R A T, 840 %) Serial Dispatch Queue HFEI®] (7E5 AALFREE
Z AT, EEALEEATTHAT ).

i 48 F| ] Dispatch Group Fll dispatch_set_target_queue Hi¥th v sEil, (HEFEN SRR,

GCD FF 4134t T 58 JyHEBH () R 1 1 % ——dispatch_barrier async R ¥l . 1% efi ¥ [7] dispatch
queue create PR ¥{ 4 B[] Concurrent Dispatch Queue — 2 {# F .

& 4% dispatch_queue create R #(“f il Concurrent Dispatch Queue, E dispatch async 4 i i

HUALHE

dispatch_queue t gueue = dispatch gqueue_ create(
"com.example.gcd.ForBarrier™, DISPATCH QUEUE CONCURRENT) ;

dispatch async(queue, blk0 for reading);
dispatch_async (queue, blkl for reading);
dispatch_async (queue, blk2 for reading);
dispatch_async(queue, blk3d for reading):
dispatch async (queue, blk4 for reading);
dispatch async(queue, blk5 for reading);
dispatch_async(queue, blké for reading);
dispatch_async(queue, blk7 for reading);

dispatch release (queue);

{E blk3_for_reading #b ¥ f1 blk4 for reading ZbEE 7 [B] #1755 ALLEE, JFH S5 AN FILE
blk4 for reading #b¥ELL K 2 JG @b EE o,

dispatch_async ( queue, blk0 for reading) ;
dispatch_async ( queue, blkl for reading) ;
dispatch_async ( queue, blk2 for reading) ;
dispatch_async ( queue, blk3 for reading) ;

.-'"I*
*~ BEALIE

*

* BEANATERRZ GahEd

*/
dispatch_async ( queue, blk4 for reading) ;
dispatch_async ( queue, blk5 for reading) ;
dispatch_async ( queue, blk6é for reading) ;
dispatch async ( queue, blk7 for reading) ;

AR B XA ] B HIAE dispatch_async BREP IS AL EE, 4 4% Concurrent Dispatch
Queue HTER, A A] GEFEIB N E S5 A A2 71 0 A AL 2R S I B 5 RS A SR 3R, EnTgedE
EV A RN R EEER. RENMENSALE, WATEERAET L WM, e,

dispatch_async(queue, blk0 for reading);
dispatch_async(queue, blkl for reading);
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dispatch async (queue,
dispatch_async (queue,
dispatch_async (queue,
dispatch_async (queue,
dispatch_ async (queue,
dispatch async (queue,
dispatch async (queue,

3.2 GCDHIAPI

blk2 for reading):;
blk3 for_reading);
blk for writing):

blk4 for reading):
blkS for reading);
blké_for_reading);
blk7_for reading);

(A it 32 {11 % {# ] dispatch_barrier async #fi #{. dispatch barrier async P& ¥ £ %% 5 i8 fn 3
Concurrent Dispatch Queue F BT AT R A B =8 Y R 2 5, B84 w0 4 B8 in 8 %

Concurrent Dispatch Queue #.

#& J5 7£ 1 dispatch barrier async B E MM B T2 5,

Concurrent Dispatch Queue A 1%k & 53—t i) al1E, iEIN%|iZ Concurrent Dispatch Queue {43 W FF

gEFHATAT .

dispatch_async (queue,
dispatch async (queue,
dispatch_async{gueue,
dispatch_async (queue,

blk0_for_ reading);
blkl for reading);
blk2 for reading);
blk3 for reading);

dispatch barrier_ async(gueue, blk for writing);

dispatch async(queue,
dispatch_async (queue,
dispatch_async (gqueue,
dispatch_async (queue,

blkd for reading):
blk5 for reading);
blké for reading);
blk7! for reading);

tn BB, ERAEIER R . (UE A dispatch_barrier async i %/t # dispatch async & ¥

BT, 4nPd 3-13 Bros.

[ A1 ] i dispatch_barrier_async iB i@t 4b 12 [ b ]

Eid
o
ot

|

BIE AT 1 4

3-13 Dispatch_barrier_async 2& ¥&4 4 T8 75 52

{# A Concurrent Dispatch Queue fll dispatch_barrier async B % a7 S B 25 2% 2 () ¥4 e i i)

A 1F]
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3.2.8 dispatch_sync

dispatch_async ER#([f] “async” BMk#FH “IEFH " (asynchronous), R HF4E5E 1 Block “ Ak
6] 4~ il N FI4E 5E /) Dispatch Queue F. dispatch_async B #AMAEM SR WA 3-14 Pk,

dispatnh_;ﬁnc el 3
AEFLEBRITEE
oS 132

'

iR [8)

& 3-14 Dispatch_async sh#i 418

B #% 47 “async”, X3 4% B A1 “sync”, WD dispatch sync B ¥(. & B Ok & < [ 7
(synchronous), 52 %5 fi5 % ] Block “ [H]2F " 1B Il ¥ $5 %€ 1] Dispatch Queue H'. fEiE Il Block
L5 A, dispatch_sync BREL < —HFfF. WA 3-15 Pras.

cied

R
e

dispatch_async & ¥

231 i i) EFHLEIITER! [ AbTE ]

P

B 3-15 Dispatch_sync ¥ B T

4n dispatch_group_wait BB AR (2% 3.2.6 17), “%fF" SR LAl E L.
FAVRBBXHE —F % 5L: 41T Main Dispatch Queue i, 18 H 5 4} 1925 72 Global Dispatch
Queue HATALER, AWERLEHGIEMERARM RIS R . EXF 0T 5 E ¢ dispatch sync R

dispatch_queue_t gqueue =
dispatch_get_global queue (DISPATCH QUEUE PRIORITY DEFAULT, 0);

dispatch_sync (queue, *~{/* &H */});



3.2 GCD&IAPI

— H i dispatch_sync ¥, MAEREHLEMITERZAT, ZRBAZEPR. dispatch_
sync B ¥T AL IRACHED, AT i3 A 8] B kY dispatch_group wait BRI %X

iy dispatch_sync B8 $0f# FfRi L, BTLARZE 5 ol &2 iv) B, HOSEHL.

Bl b S 7E F 2R FE AT LR IRACAG R 22 SE I

dispatch_queue_t gqueue = dispatch_get_main_gueue();
dispatch sync(queue, "“{NSLog(@"Hello?");:}};

%5 {LFS7E Main Dispatch Queue B F £k F2 b U 1TH6 52 1 Block, HEfFHMITE R, MH K
fF F R B o IEAEPAT X Se AR HYS, AT LA VLR 4T 18 1N #) Main Dispatch Queue [ Block. F#1f
th—F.

dispatch_queue t gqueue = dispatch_get_main_queue();
dispatch_async (queue, *{

dispatch_sync (queue, "{NSLog(@"Hello?");}):
})#

Main Dispatch Queue F 1T ] Block % #§ Main Dispatch Queue 1 EH 4T ) Block $44745 % .
X B A SE B AR 7E 4R 1] i

244k Serial Dispatch Queue 2> 5| #24 [5 (9 a1 & .

dispatch_queue t queue =

dispatch_queue_create ("com.example.gcd.MySerialDispatchQueue”, NULL);
dispatch_async(queue, *{

dispatch sync(queue, *{NSLog(@"Hello?");}):
1)

71 %b, H dispatch_barrier_async tfi ¥+ 5 17 async A[ #ES i, A #1845 dispatch_barrier
sync Bl ¥{. dispatch_barrier_async e EUHI{EH] REFREMA LM AT K5, BB
#| Dispatch Queue #, H4h, ‘Bt dispatch_sync R AHRE, S%FEMERE AT R.

ESERMES, KFRIFERBRE. BIFaEE30H M ZJE R dispatch_sync i

E R ERCFEHITH APL. R AERXF API B, BIBEAHEBR S SEFEEFIEE, BB AFHE
A R A X R ISLIE .

3.2.9 dispatch_apply

dispatch_apply bR (/& dispatch_sync £f ¥ #1 Dispatch Group [ <X API. % of B & 48 & Ik
¥OK 45 E 1Y) Block 1B N %48 5€ 1) Dispatch Queue 7, 5454 Hab M 4745 % .

dispatch gueue t queue =
dispatch_get_global_queue (DISPATCH QUEUE_ PRIORITY DEFAULT, 0);
dispatch_apply (10, queue, " (size_t index) ({
NSLog (@"%zu", index):
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1)
NSLog (@"done") ;

ftm, RS R PAT S RN

O =] v o WO = s

one

[% 47 Global Dispatch Queue FATALEE, BrLA & MEE AT EAE. (HEKHER D
¢ J5i ) done W iE ER G HINLE . IXRFEN dispatch apply A8l & 5 fr & b B ATE R .

BN BYONER IR, B oASEONIE X R E) Dispatch Queue, 3 =2 $NiE i ib
M., 58 HBOErERBEFAE, 8S=1Z%1 Block RH 11 ZHH Block. IX£A [ %%
— NS ESIEN Block H[X 77 %1 Block Mi{EH . BIWE X NSArray % R BT 47 & MAT 4k
HEf, Ad—P 1,5 for fEEH 2.

BAVKRE—TF FEaERE. ] array N NSArray KX £

dispatch _queue t queue =
dispatch_get_global_ queue (DISPATCH_QUEUE_PRIORITY DEFAULT, 0);

dispatch_applyl([array count], queue, "(size_t index) |
NSLog(@"%zu: %@", index, [array objectAtIndex:index]);

}):

IXFET] ] L b 7E Global Dispatch Queue #3114 J& & $h4T Block.
715+, HT dispatch_apply R ¥t 5 dispatch sync ER ¥ [E], SFHFAEHITE R, FH#H
T#1E dispatch_async R % E[F 2 i 1T dispatch_apply 6 3.

dispatch_queue t queue =
dispatch_get global gqueue ( DISPATCH QUEUE PRIORITY DEFAULT, 0) ;

‘f*
* ff Global Dispatch Queue DIEEHHMFT
L 4

dispatch_async ( queue, *{

IIp"-lir
* Global Dispatch Queue
* ¥f¥ dispatch apply B¥PLMPBHITEE
*f



3.2 GCDMAPI

dispatch _apply ( [array count], queue, " (size_t index ) {

II|I"‘!'
* HBHFEEEHE NSArray HRASHEHR
*J

NSLog ( @"%zu: %@", index, [array objectAtIndex:index] ) ;

k4 3
J'Il*

* dispatch apply B PHLBELITMITER

b i

I,i'r

* ¥ Main Dispatch Queue R RFHIT

o

dispatch async (dispatch get main queue ( ), *{

J,u"*

* ¥ Main Dispatch Queue PH{T4AIE
* BPREEHRS

i 4

NSLog ( @"done" ) ;

)3
¥ )3

3.2.10 dispatch_suspend / dispatch_resume

2936 i K & &b 22 B Dispatch Queue B, FEIBMMACE D, HAEARARIT CE M
H. Blimis3ras Rk Block IR, — o b 5 208 X A6 B 45 il B
EXFENR T, HEHE Dispatch Queue BIT] . YAl LA iTAT k& .

dispatch_suspend bR £{#E 245 € (1) Dispatch Queue.
dispatch suspend (gqueue);

dispatch_resume PR ¥{% 5 §i5 5€ [f'] Dispatch Queue.

dispatch_resume (queue) ;

XL HON B P AT F AT . RS, 8 NF) Dispatch Queue S {H A 47 i b 74
{ERCZ Ja P 1E0AT o 17T A B2 00 {5 75 3% 45 A B8 BB 4 44k S Ph 4T .
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3.2.11 Dispatch Semaphore

HIRT AR, 4T HT R AR, S/ ERARA B, ARNEEFE 2T
Wk, B4R {# ] Serial Dispatch Queue F1 dispatch barrier async pf ¥ 0 8 61X 2 o] B, (B &
THEAT S AR BE (A HE At 42

AR IBE — FiXFEN: ANEERIT, # A4 8388 % NSMutableArray .

dispatch_queue_t gqueue =
dispatch_get global_gueue (DISPATCH QUEUE_ PRIORITY_DEFAULT, 0);

NSMutableArray *array = [[NSMutableArray alloc] init];

for (int i = 0; i < 100000; ++i) {
dispatch_async(queue, ~{

[array addObject: [NSNumber numberWithInt:i]]:;

F1:
}

K A% L% {# FH Global Dispatch Queue 5 # NSMutableArray J$0 %, FrEL$4T 5 BN A7
HASENHBEF RS RAOBEIES. e {ER Dispatch Semaphore.

Dispatch Semaphore 7= {8 F (2 S4B BE 00T %, Ak A5k 2 8 A i AL HS A Dispatch
Semaphore #1728 .

Dispatch Semaphore Z2fH it #HIES, R BEZTLAESETHRITEERGES. A6
T REIT ol Dpged A FR. oT U@L A5 Fil, AnTi@u i ECF FME. i fE Dispatch
Semaphore 1, {#FTFECRSEBLZIIRE. THECN 0 BF S5y, HEON 1 BORKT 1B, W2 1 TIASERE.

Filifrdd— F{EH /. it dispatch semaphore create Bf ¥/ il Dispatch Semaphore.

dispatch_semaphore_ t semaphore = dispatch_semaphore_ create(l):

SRR EPIVIGE. e EEYISEN “17. NREEFR T EH K create AT LLE
i, 1%ef %5 Dispatch Queue fil Dispatch Group —#f, @ 41if 1l dispatch release FRAEIFEIL. 5%,
th Al dispatch retain BB ¥ HFH .

dispatch_semaphore wait (semaphore, DISPATCH TIME FOREVER);

dispatch _semaphore wait if # 5§ fif Dispatch Semaphore 1 1F 8 {H A 8 K TS T 1. 4it#
EHARTHET 1, EWEEGSIPIUHEERTSET 1, thZo- 8o 7% 3 M dispatch_semaphore
wait B8 #i& [7]. %8 — /> 2 ¥ 5 dispatch_group_wait (8 ¥ 5 A1 [6, 1 dispatch_time t 3¢ % { 1§
EERrE. ZPMSEERT KAERF. B4, dispatch _semaphore wait 28 % (9% 7] {f th 5
dispatch_group wait B ¥UFH[E . WT{& LA FIEACEXPE, @R BE BT AR,



dispatch _time t time =

long result = dispatch semaphore wait ( semaphore, time) ;

if ( result == 0) {
lI,u"'.ll'
* BF Dispatch Semaphore BitE{EEBXTFHFT 1
* o FFEFHL D a5 E B (8] Y

* Dispatch Semaphore BIITE{HERI X TFFT1
Frll Dispatch Semaphore BYIT¥U{ERIE 1.

*

*

* ATRITRER THHh RS 6 2L
4

} else |

*
* [F Dispatch Semaphore BITHE{EA 0
* [ 7 1A B 45 E BHE) Ak fFL
y
}

dispatch_semaphore wait PRECER 4] 0 B, W2 i BT HEMRIZRI AL BE . 2 H S
gi it il dispatch semaphore signal B8 ¥ Dispatch Semaphore )11 ¥0{H 0 1.

AT 17E A T A PRACES b s {# A Dispatch Semaphore 5

dispatch queue t gueue =
dispatch _get global gqueue ( DISPATCH QUEUE PRIORITY DEFAULT, 0 )

‘I.I’t
4 A Dispatch Semaphore,

Dispatch Semaphore BUITEFIEEIZEN “1".

4 % 3 * #*

fRiE o] [8] NSMutableArray W RN %R
* FRAER 11T,
an

dispatch_semaphore t semaphore = dispatch semaphore create (1) ;

NSMutableArray *array = |[[NSMutableArray alloc] init];

for {int i = 0; i < 100000; ++i]) {
dispatch async ( queue, ~{

Jlnf'*
* &FfF Dispatch Semaphore,

b

* —H%%, H¥ pDispatch Semaphore BIit#{EXEAXFETF 1,
i

dispatch_semaphore wait ( semaphore, DISPATCH TIME FOREVER )

3.2 GCDHIAPI

dispatch time ( DISPATCH_TIME NOW, lull * NSEC_PER_SEC) ;

-
r

®
L
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#3® Grand Central Dispatch

e
3

BF Dispatch Semaphore RIIHEU{EERATET 1
Pl Dispatch Semaphore BIITEI{EALE 1,
dispatch_semaphore wait BR¥HITIEE.,

B 73 kB &Y
Dispatch Semaphore SIiHEU{ETEN "0",

B elife] NSMutableArray £ R HNEE
AFi4
o B i T E .

W ®* ¥ % % * * ¥ W

*
e

[array addObject: [NSNumber numberWithInt:i]]:

llfi'

Hifth 45 B b FB LS 3,

PrEli#id dispatch_semaphore signal eR#Y
¥ Dispatch Semaphore BIiHE{END 1.

R fH#id dispatch_semaphore wait oF ¥
#£{¥ Dispatch Semaphore BIitEEENMNLEE,
R EEFHERENT,

* & % *> ¥ ¥ »

*f
dispatch_semaphore signal ( semaphore) ;

});
}

‘Ill"'i-

*

RERSE, BELLITEH
* BM Dispatch Semaphore

*

* dispatech release ( semaphore ) ;
'

{£ % Serial Dispatch Queue ! dispatch barrier async BRIl 4 A bifE H — & 47 &b 78 25 55 i
17 HEfth 2 %1 1% % F . Dispatch Semaphore {8 A] A % & 17 .

3.2.12 dispatch_once

dispatch_once Bf 802 RIUEFE N AR FFHAT H R AT —IRIGE 4L BE R APL. F XA %
(R K BEAT F1 46 4 A URACHS AT i it dispatch_once bR faj4k .

static int initialized = NO;

if (initialized == NO)
{
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3.2 GCD®API

‘Iu""lr
* #isik
o 4

initialized = YES;
}

i1 {# i dispatch_once ER%L, MIHAEEA:

static dispatch _once_ t pred;
dispatch once ( &pred, *{

‘Ii'i.-
* ¥iadk
o

} ) ;

WAL B R EA K AKH . (BT dispatch once PRH, 1% U5 1CHS BD fif 7F £ 28 F4 25 15
T#4T, afRiIEESZ B Z2.

ZHIMBEMRBEAKZHEN THREZEMN. HEEZZ CPUH, H£IEEEHESZE GG
bR & BETEERL, A AT RE £ IR PATWIEG (L AL BE . T dispatch _once BR ¥4 & 4 2 A~ 24 48
CIXFER ) . XA R A R, AR REH{ER] .

3.2.13 Dispatch I/0

KEafeseid, 78 B K SCfat, i SR8 S0 40 B & iE 89 K/ 38 £ A Global Dispatch
Queue JHFERA)E, Mzt —MENEBUEREHRA L. B4R / 6 H A O 2 a] LS
KPER Z AR R IFF L T . BESCILIX —IhREAY K & Dispatch /O #1 Dispatch Data.

ifiid Dispatch VO #£5 3448+, {#H Global Dispatch Queue ¥ 1 P 4434 A/ read/write.

dispatch async ( queue, ~{/* ¥ 0~ BL91FH =/} ) ;
dispatch_async ( queue, ~{/* R 8192 ~ 16383 FH */} ) ;
dispatch_async ( queue, *~{/* %ER 16384 ~ 24575 F W */} ) ;
dispatch async ( queue, ~{/* B 24576 ~ 32767 FH */} ) ;
dispatch _async ( queue, ~{/* #EB 32768 ~ 40959 FW */} ) ;
dispatch async [ queue, ~{/* B 40960 ~ 49151 FH */} ) ;
dispatch async [ queue, ~{/* ¥R 49152 ~ 57343 FH */} ) ;
dispatch_async ( queue, ~{/* BBl 57344 ~ 65535 F W */} ) ;

AR EHGXEE, B0 EA Yot 47 e B B . ) @R EN A # 4 i i 4 ) Dispatch
Data »] % 4 fa] i 17 45 & M4 &
LLF ASE S {E H Dispatch /O 1 Dispatch Data #{5]1-.
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#¥3# Grand Central Dispatch

pipe q = dispatch_queue_create ("PipeQ", NULL);

pipe channel = dispatch_io_create (DISPATCH_IO_STREAM, fd, pipe_gq, "(int err) {
close(fd);

b

*out_fd = fdpair(l];
dispatch_io _set low _water (pipe_ channel, SIZE MAX);

dispatch_io read(pipe_channel, 0, SIZE_MAX, pipe_g;,
*{(bool done, dispatch data_ t pipedata, int err){
if (err == 0)

{
size t len = dispatch data get size(pipedata);:

if (len > 0)

{
const char *bytes = NULL;

char *encoded;

dispatch data t md = dispatch_data create_map (
pipedata, (const void **)&bytes, &len);

encoded = asl_core_encode buffer (bytes, len);

asl set((aslmsg)merged msg, ASL_KEY AUX DATA, encoded):

free (encoded) ;

_as]l_send message (NULL, merged msg, -1, NULL);

asl msg release (merged msqg);

dispatch release (md);

}

if (done)

{
dispatch_semaphore_signal (sem);

dispatch_release (pipe_channel);
dispatch release (pipe q):

1) :

UL 4% B Apple System Log API H ] #% 1 #% (Libc-763.11 gen/asl.c). dispatch io create PR
¥ Y Dispatch 1/0, JF#7 5 A4 B I HI R0 47 A0 B 9 Block, LA S 44T i% Block ) Dispatch
Queue. dispatch_io_set low_water bR $(i8% & — IR EEHLA) K/ (4% K/ ), dispatch io read iR ¥
{# i Global Dispatch Queue JF 85 JF #I BEHL . B9 & 0 B0 OB LS ), &4 o
(4% 1) Dispatch Data 1% i$ 45 dispatch_io_read of ¥ 48 & (1) 15 HU 45 o2 6F [a] U8 FH (19 Block. [2] 18 H )
Block 73 #71% 31 K ] Dispatch Data Jf #1745 & 4b FE

Qi R A = ARG BE, 0] PLZEf# A Dispatch 1/O.



3.3 GCD3H

3.3 GCD =

3.3.1 Dispatch Queue

GCD [ Dispatch Queue JEH 77, A4 € 705 2% Q0 fe] SEBLH WE ?

o [H T B NR Block 1] C &5 E LA FIFO BA%
» Atomic BRI FHHMb R ERG S
o HTFEHAERY CiIES Bl —uwidR

AR, GCD FSHMmEMA LU FiXE TR, HE, RSN EMFETSEH], Ba
AT EAREOLIT ©,

REGASE, HEFHHELAREHEANL, HRAHAE GCD. HARIXFE?

FRATT SR Bl BT — R S R TR

%, FARFPHENEETEANKEEERERTH,

SEhr BaEwniX )ik ik, £ RS ED 10S F1 0S X %0 XNU 2 s,

Klit, TN R 9eE BB LR A, 7EvERE T A AT HEME L XNU M # 4
FirSEEL ) GCD.

{#f H GCD # Lt {# H pthreads 1 NSThread iX 46—t ) L L FEgu 2 API H 7. JF H, o HA¢
H GCD BEAS 0% S A E2R FE S 52 HH I A0 R ALL A RACED X i [ s JRARAS 7 ), 1o e BAAE
SRR EPLILEEANE, HMEFLEE. RIEEZMH GCD 8#F#H T Cocoa HE%2 GCD
[f] NSOperationQueue £ API.

A28 ik — T 1523 Dispatch Queue 1 {8 FH 8414, e 3-4 F .

% 3-4 BT Dispatch Queue Ti{E B a4 H %

BB AT
libdispatch Dispatch Queue
Libc ( pthreads ) pthread_workqueue
XNU & workqueue

i FE A 51 BT {d H GCD /) API 4= 440 & 7E libdispatch & 4 ) C 15 5 B ¥(. Dispatch Queue ifiiif
G ERIER, HSLIN FIFO BA%|. FIFO PAFIE B2 iEid dispatch async %% 6 #FTIE A1) Block.

© S5 EAE— U Linux A8 0] REE AT A Linux #0E R4 B R GCD.
Portable libdispatch https://www.heily.com/trac/libdispatch.
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#3# Grand Central Dispatch

Block 374~ & BN A FIFO BA %, ifii /& 5% il A Dispatch Continuation iX — dispatch_continuation t
H gk Mk, SRS E N FIFO BA%. i% Dispatch Continuation f-1ic1Z Block i J& ] Dispatch
Group Fildifth—2(5 &, MY F B EAHRIT L FIC

Dispatch Queue 7] ifi i dispatch_set target queue p& ¥ 5E, nJ LA 41T 1% Dispatch Queue
4b 7 () Dispatch Queue J HAF. ZHIRAMEHF B 17—, BE B 1%/ — M Dispatch Queue.
(B J& 70 V3 5 1) Bt 5 00 20 52 O Main Dispatch Queue, 0% F 1L 55 2% /) Global Dispatch Queue,
ol /2 HE % F T Serial Dispatch Queue 1% Fh L : 4% 1) Global Dispatch Queue.

Main Dispatch Queue 7E RunLoop #4417 Block. XA R4 AHH -FraHk.

Global Dispatch Queue 71 F 8 .

* Global Dispatch Queue (High Priority)

* Global Dispatch Queue (Default Priority )

* Global Dispatch Queue (Low Priority)

» (Global Dispatch Queue (Background Priority)

» Global Dispatch Queue (High Overcommit Priority )

* Global Dispatch Queue (Default Overcommit Priority )

* Global Dispatch Queue (Low Overcommit Priority )

* Global Dispatch Queue (Background Overcommit Priority )

£ % 2% h Mt 5 Overcommit ] Global Dispatch Queue {# Hi £ Serial Dispatch Queue 7. I
Overcommit IX 2 FFFR, AE RIS, #2:5mH) 4 gk #2 # Dispatch Queue.

iX 8 Fb Global Dispatch Queue % {#H 1 4™ pthread workqueue. GCD #1&i{LEf, {#H] pthread
workqueue create_np if #{ 4 h¥ pthread_workqueue.

pthread workqueue £ 7% #£ Libc $2{it 1 pthreads API #1. 3 {# H bsdthread register 1 workq
open RG], TE¥IEEL XNU A # ] workqueue 2 Jii R HL workqueue {5 8.

XNU HEFEA 4 Fh workqueue.

* WORKQUEUE HIGH PRIOQUEUE
* WORKQUEUE DEFAULT PRIOQUEUE
* WORKQUEUE LOW PRIOQUEUE

*« WORKQUEUE_BG PRIOQUEUE

UL 4 R 47058 28 1Y workqueue. i30T £ 2% 5 Global Dispatch Queue 1] 4 fhH 4T (£
SR A .

P # — F Dispatch Queue H1#417 Block H1id ##. *37F Global Dispatch Queue ' #4417 Block i,
libdispatch M Global Dispatch Queue H £ ] FIFO A %111 HX 4 Dispatch Continuation, i ffl pthread
workqueue additem np PR . #fi% Global Dispatch Queue F 5. & HAK %221 workqueue {5 &,
L Kz M3 AT Dispatch Continuation 1] [5] 1 e ¥ 25 {5 1545 2 % .
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3.3 GCDH

Global Dispatch Queue Libc pthread_workqueue

o~ o

High Priority pthread workqueue
Default Priorty  »{ pthread_workqueue
Low Priority }b[pthread_wurkqueue

XNU workqueue

WDHKQUEUEhHFEH_FFIIDﬂUEUE_j

[ Background Priority Hpmmad_mmquaue

WMJE_[EFMTMJELE:

WORKQUEUE_LOW _F'HIDDUEUE]

[ High Overcommit Priority Hpthread_wurkqueuaJ WORKQUEUE_BG_PRIOQUEUE ]

[Dufault Overcommit Priority ]Ib'&tthraad_wﬂrkqueue

[ Low Overcommit Priority Hpthread_wnrkqueue

[aadmm Overcommit Pm}h[pthraau,warkqueue

B 3-16 Global Dispatch Queue 5 pthread_workqueue. workqueue %X &

pthread workqueue additem np R ¥ {# H workq kernreturn £t AT, i Al workqueue 1 i)
VPATMIIH . BEZEE, XNU AT RGIREH B2 T EARLERE. W& Overcommit
R4 2% 1] Global Dispatch Queue, workqueue W &f£% - 28 B2 .

IZEFE AR5 10S A1 OS X il 5 { Fl 26 #8 KB R, {H 245 — 884> pthread API A~GEfE H] -
VRIS BTSSR E 0 OFFafEiem) 19 “5 POSIX &M it ” —45.

H4b, AN workqueue 4 I ZR FE7E LB T workqueue RIZEFR iHRIFKHSIZ1T, FrblS
BN EF XU AFE. X BBEEEEEH GCD iy HA .

workqueue 2 FE 1T pthread workqueue A %L, %R ¥ A libdispatch (0] i ef . 7E1%(0]
i BA ¥ P 447 N A F Dispatch Continuation f] Block.

Block #4474 % J5, #E{Ti# &l Dispatch Group &5 3. il Dispatch Continuation 25405, JF4f;
AE #5417 N A % Global Dispatch Queue /] F-—“~ Block-

LA b @i Dispatch Queue $h4T ) K HELFE .

HUL T E, fERBEA RERMLRES, BREHILE GCD AT fE R A vl .

3.3.2 Dispatch Source

GCD & 7 £ %9 Dispatch Queue #b, &4 4~ A 5| Ai¥ H 9 Dispatch Source. & & BSD #
WA A7 DI BE kqueue FI L.
kqueue JE1F XNU W#Z A E # SRR, 755 FHE PR A TR R . H CPU
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#®3#& Grand Central Dispatch

rAER A, REA G AR, kqueue A LA AR FFE Fr AL EE XNU A 8w R4 ) & Fh S04 A9 5 ik

PR FEE—F.
Dispatch Source A Zb# LA FSF. W3k 3-5 P,

% 3-5 Dispatch Source fFh

IR ok
DISPATCH_SOURCE_TYPE_DATA_ADD | F&E#ih0
DISPATCH_SOURCE_TYPE_DATA_OR & OR
DISPATCH_SOURCE_TYPE_MACH_SEND | MACH ¥ 0 & i%
DISPATCH_SOURCE_TYPE_MACH_RECY | MACH % O #Uk

DISPATCH_SOURCE_TYPE_PROC RN SHEEXAEYS
DISPATCH_SOURCE_TYPE_READ o] L 4 bR
DISPATCH_SOURCE_TYPE_SIGNAL EWEe
DISPATCH_SOURCE_TYPE_TIMER Ebfas
DISPATCH_SQURCE_TYPE_VNODE NHRGEEEE
DISPATCH_SOURCE_TYPE_WRITE o] § N\ 34 ki@

HFRAER, 7E155E M) Dispatch Queue 5] $4 4T HE 4 ) b 18
T A14EH DISPATCH_SOURCE _TYPE READ, Sl fFmig.

__block size t total = 0;

size_t size = EFERNFTH

char *buff = (char *)malloc (size) ;

f!'

* BRENRTBIR

2 |

fentl ( sockfd, F _SETFL, 0 NONBLOCK) ;

.l"ll*

* BRI TIEN®W 4 M) Global Dispatch Queue
*J

dispatch_queue_ t gqueue =
dispatch_get_global_queue ( DISPATCH QUEUE PRIORITY DEFAULT, 0) ;

I
* BT READ B{H{ERL Dispatch Source
*/
dispatch_source_t source =
dispatch_source create ( DISPATCH SOURCE TYPE READ, sockfd, 0, queue) ;

II||"l'
* {EEAY READ BHHRMTHLE
*/
dispatch_source_set event handler ( source, *{
}.I"*
* PREUCTEERAYF P
g
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3.3 GCD3H

size t available = dispatch_source_get_data ( source) ;

‘Ift

* MABR{RIEER

*J

int length = read ( sockfd, buff, available) ;

I||f'ﬁ'
» B4 ERNBGH Dispatch Source
&’ i
if (length < 0) {
I||I"i'
* ERAE
o §

dispatch_source cancel ( source) ;
}

total += length;
if (total == size) |

II|||"E
* puff BY4hE
o 4

lllft
» GhEHE®, BUH Dispatch Source
ol
dispatch_source cancel ( source) ;
}
'3

J,||"lr
* 35EWHE Dispatch Source HY4hE
o'
dispatch_source_set_cancel_handler ( source, *{
free ( buff ) ;
close ( sockfd ) ;

/*
* B Dispatch Source (B8 )
*/
dispatch_release ( source) ;
} ) ;

|I'Ir W
* J38) Dispatch Source
)
dispatch_resume ( source) ;

5 E PR ACE AF % AR ALAY4C8S, A T Core Foundation HE 42 () Fi T 5 25 M 4% 9 API
CFSocket . [KI’4 Foundation HEAE 15 7 M4k API & ifiid CFSocket SEBLAY, FFf LA W] 252 B {Lf#
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#3& Grand Central Dispatch

F Foundation HEZE ] Dispatch Source (B GCD) M & 4L
BG4 KFERBR—MER T DISPATCH SOURCE TYPE TIMER [ E B 886 F. 75 4%

o P2 1 18 5 BB R SR 0 T ol (E AT &

JI|I'-|t'
*+ &% DISPATCH SOURCE TYPE TIMER, {EAK Dispatch Source,
*
* FENBEITIEEHE0TIRE Main Dispatch Queue AIENI#EH Dispatch Queue
*f
dispatch _source t timer = dispatch source create |
DISPATCH_SOURCE TYPE TIMER, 0, 0, dispatch get main queue ( )) ;

f‘t
* BENBREN 15 BE.
* TMERNER,
* RVFIREE 1 ¥,
' 4
dispatch_source_set_timer ( timer,
dispatch_time ( DISPATCH TIME NOW, 15ull * NSEC_PER SEC),
DISPATCH TIME FOREVER, 1lull * NSEC PER SEC) ;

‘IF *
* eI B s B ARITH TR
|
dispatch_source set event handler ( timer, ~{
NSLog ( @"wakeup!"™ ) ;

/*
* BB Dispatch Source
7
dispatch_source cancel | timer) ;
1)

‘.fir
* 5 BUH Dispatch Source B Y478
*/
dispatch_source_set cancel handler ( timer, ~{
NSLog ( @"canceled" ) ;

JI.I"i.'
* B Dispatch Source (BH )
i
dispatch release ( timer) ;
1)

II.I"*
* J3%) Dispatch Source
o

dispatch resume ( timer) ;

B 1 DRSO AR AX A E N BENERE, ARAEEIHAR? Lk
I Dispatch Queue #47 “HilH” X—#&. — BB MNE Dispatch Queue H, A i al
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¥z LR, WA FETERTHIIHEZAE. FEAREAELEP I ABHZI—#E,
ELABFFEIY, 503 {# F NSOperationQueue FH Ath /7% .

Dispatch Source 5 Dispatch Queue A~[E], A& 0] LAEUH A 10 ELEUIH B 20 2R 4T H 4L BE Al 95 52
#9058 F #9 Block .. B t{# ] Dispatch Source S8l XNU A RAEF FH A E L H E{(E
Al kqueue SCER T AR 4. 7 41{# B kqueue FI15 M T % 2 K34 2 (# A Dispatch Source, &Lt

L 2
M, KEMNIZCSEM 7 FEM Dispatch Queue LA KX E [#] Dispatch Source [ L.
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Bt ®A ARC. Blocks, GCDfE£ Mt

BA15CER{$E B — F ARC. Blocks #1 GCD. LHLMIEE R URL FT#H¥E, £ HIHLED
RN % BUE HE E P AR &S RAIRA T . RIBh T 7B

NSString *url = @ "http://images.apple.com/"
"jp/iphone/features/includes/camera-gallery/03-20100607.jpg"

.fi
*fEEHED, MEEHN URL
* FriaFE Mg T8
g

[ASyncURLConnection request:url completeBlock:” [ NSData *data) |{

dispatch queue t gqueue =
dispatch get global gqueue ( DISPATCH QUEUE PRIORITY DEFAULT, 0) ;
dispatch_async ( queue, ~{

‘IF*

* #f Global Dispatch Queue 31T #&I¥HE
* HITRRATANE,

* i85 LR 1% ol b 8] 4 B

w )

dispatch_async (dispatch_get main queue ( ), *{

‘If*

* # Main Dispatch Queue P{EAMITER,
* MEPREDHTRERLE

.

F )
})
} errorBlock:” ( NSError *error) |

.I'f*
* BEER
*f

N5Log ( @"error %@", error) ;

¥l:

AT AR ELERNZET, ERFLEP BN TR0 . S0 EEE #0982 it
dispatch_get global queue ef ¥ 3 3| ) — #t 1 56 £ 1) Global Dispatch Queue F17E Global Dispatch
Queue " H4T M B b B2 1) dispatch_async iR ¥l. WIT B G AT RMAFA A RE, TEEEL
Pk P R d A SE . @i dispatch_get main queue B8 ¥ 73 £/ Main Dispatch Queue FIfF
Main Dispatch Queue H{# iZAbH $14T (] dispatch async B %rsCHl 7 b 4b 3R .

BANT AT ERERZETT, M TR EER GCD MR EIFE? ZXEREEEMN.
o0 4% 4 #2 5 ZUHEFE A 57 20 APL. 1§ KZE—F WWDC 2010 (L F A UUEL
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* WWDC 2010 i 207 — Network Apps for iPhone OS, Part |
« WWDC 2010 i¥i#l 208 — Network Apps for iPhone OS, Part 2

XK T B g U8, X T g gafe ol LA S “4RFE MR " (Threads Are Evil™).
RN L A rh 26, mIBnTAe S/ KBRMERLRMME, <5 RRS M. Flus i
FEAAE LR, B SR RN E. AN Cocoa HEARR AL 7 H T /0 M 4% {5 1) API,
Fif LAFE 48 B rh AT 262 . 5 T 5 20 MR IS 1] AP

AT T A% B el £ T P90 4% 38 45 19 2 ASyncURL Connection, ¥ Foundation HE42+ ] F &
il {5 )28 NSURLConnection fEy3E%. FIIRI1EEE SR,

¥ ASyncURLConnection.h

#import <Foundation/Foundation.h>

Iz
* typedef Block ¥ TFE
* BEEREREA TR
*/

typedef void ( “completeBlock t )(NSData *data) ;
typedef void ( “errorBlock t)(NSError *error) ;

@interface ASyncURLConnection : NSURLConnection
{

Illf-.i-

* BT ArRC BH, FRBIDITFHY

* HEEBRAMNAFERENAATR

* 2EHAME  strong BHEFNETR,
*f

NSMutableData *data ;
completeBlock t completeBlock ;
errorBlock t errorBlock ;

}

JI'Il*
* ARESEREATEMN
* (M typedef B Block (BT RIEHSEY
L |

+ (id ) request: ( NSString * ) requestUrl

completeBlock: ( completeBlock t ) completeBlock
errorBlock: (errorBlock t) errorBlock;

- (id) initWithRequest: [ NSString * ) requestUrl
completeBlock: ( completeBlock t ) completeBlock

errorBlock: ( errorBlock_t ) errorBlock;

fend
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B A

v ASyncURLConnection.m

$import "ASyncURLConnection.h"
@implemention ASyncURLConnection

+ (id ) request: ( NSString * ) requestUrl
completeBlock: {cnmpleteﬂlnck_t} completeBlock
errorBlock: ( errorBlock t ) errorBlock

Illll'i'
* ARC BT,
* M TEHENYA autorelease £ HZEIRE

£

* W

return [ocbj autorelease];

L

Frkty,
Pl ARC H# A, BahitbiRE
M autoreleasepool DHINT S

* * *

*

-y

return [[self alloc] initWithRequest:requestUrl

completeBlock:completeBlock errorBlock:errorBlock];

}
- (id ) initWithRequest: ( NSString * ) requestUrl

completeBlock: ( completeBlock t ) completeBlock
errorBlock: (errorBlock t ) errorBlock

NSURL *url = [NSURL URLWithString:requestUrl];

NSURLRequest *request = [NSURLRequest requestWithURL:url];

if ([ self = [super initWithRequest:request
delegate:self startImmediately:NO])) {
data = [[NSMutableData alloc] init];

’f'l'

w

AT HEZEAREP L ER
fFiRE AE P Block,
A copy kA&

* iR Block

* WECEEE L

*/
completeBlock = [completeBlock copy]:
errorBlock = [errorBlock copyl:

I.

*

[self start];
}

,r"*
* 4 AFA) NSMutableData X &#0
* copy 8 Block HMfff strong MMM ATE

ARC. Blocks. GCDf# MG

id obj = [[self alloc] initWithRequest:requestUrl
completeBlock:completeBlock errorBlock:errorBlock];

EARAFENFEBETZEL alloc/new/copy/mutableCopy
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RS A, ATFHEHFHAIRE,

Bt i Rz REEFF
L SE=] __strong ﬁﬁﬁﬁﬂﬂ THoES| HthiE > .#E%L

NSMutableData ZEX 850
Block E ﬂ%ﬁmn

Bk dealloc kB FZE
ARERLH

* % * * * * * *

¥
S

return self;

( void ) connection: ( NSURLConnection * ) connection
didReceiveResponse: ( NSURLResponse * ) response

[data_ setLength:0];

- (void ) connection: [ NSURLConnection * ) connection
didReceiveData: ( NSData * ) data

[data_ appendData:data];

-~ (void ) connectionDidFinishLoading: ( NSURLConnection * | connection
{

J*
* FTHAThEHER B TE#EMN Block
*f

completeBlock (data ) ;

- (void ) connection: [ NSURLConnection * ) connection
didFailWithError: ( NSError * ) error

,I"""'
* REERMNBAATERES Block
o

Errnrﬂlﬂck_ ( error ) ;

}

#Fend

NSURLConnection 28 £ T # &5 B f & 4 8 iR i 18 H delegate #§ & M R B # i,
ASyncURLConnection 264 28 NSURLConnection £ e 45 & Block F #1145 B #1 & 4 H v it [0]
. Xol{ERANE AR,

FAMRE L %K N A E R T F %8 ) NSMutableData 263 % 1 T B8 Block H
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it #A ARC. Blocks., GCD{E MR HI

ARC HTIEXHIANFEE. FHNHA _ strong BMHATAIRRZEE, AR EAHEH retain 774
Fl release 771% (ARC ARBARERD, HIEAR LI dealloc SEH T T .

il ok e R R A PR ACES,  theT BLFE 4 /B SZ F1) ARC. Blocks EA & Grand Central Dispatch )
7.
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ffIRB ZF#H

B.1_ARC S53#

Programming With ARC Release Notes
* http://developer.apple.com/library/mac/#releasenotes/ObjectiveC/RN-TransitioningToARC/

Introduction/Introduction. html

XA AE RN, W OS X, 10S MABEFREA RN ARC RIEfEM. &2 7 M ARC
A EY. MRBRFHEMEARMEREXRR ) EFELEABZFESLIE—IE,

LLVM Document — Automatic Reference Counting

® http://clang.llvm.org/docs/AutomaticReferenceCounting.html

s Er Bl & ARC HUREVE R B H5. BRI\ KT ARC HURLTEHS, &R BiZ .

Advanced Memory Management Programming Guide

* http://developer.apple.com/library/10s/documentation/Cocoa/Conceptual/MemoryMgmt/Articles/
MemoryMgmt.html

SR AR THFAEEA . FFHR 75 IS RFEHR.

Getting Started:Building and Running Clang

* http://clang.llvm.org/get_started.html
e Subversion {#'E 3 A http://llvm.org/svn/llvm-project/cfe/trunk

HRHUH T ARC (9% 138 clang (LLVM ZmiE4% 3.0) BOUREACRL A A g S g e ir & .
Fla L+ IRACAS R [ SEH ARC /) H M.

* llvm/tools/clang/lib/CodeGen/CGObjC.cpp
* llvm/tools/clang/lib/CodeGen/CGObjCMac.cpp

objc4 hitZs 493.9

* http://www.opensource.apple.com/source/objc4/objc4-493.9/

SR 2 \] ) Objective-C 12 470 FEAY S Bl H LS AT T #8. Objective-C i& 47 I FE Y
API HISE LT 2Z | “LLVM Document-Automatic Reference Counting” = H 3L i Fig .
5 ARC HHXH] API KBHEEFELAT 4.

® runtime/objc-arr.mm
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554b, FATEH _ weak IEHFFTHEERT API ELL T XfF LB

* runtime/objc-weak.mm

GNUstep libobjc2 ffi4s 1.5
* http://gnustep.blogspot.com/2011/07/gnustep-objective-c-runtime- 1 5-released.html

* http://thread.gmane.org/gmane.comp.lib.gnustep.general/36358

* http://svn.gna.org/viewcvs/gnustep/libs/libobjc2/1.5/

libobjc2 & Objective-C iz {TH FEMISEHR, Ziz{TH FE A T3 GNUstep TF23LH] ARC. #
9T 3 R 22 G] 1) Objective-C iz 17 B PEHISEER objed.

B.2 Blocks £X&%

APPLE’s EXTENSIONS TO C
® http://www.open-std.org/jtc1/sc22/wgl4/www/docs/n1370.pdf

ERAFEHMMXTY 7 CiB S M E . % CRET 5 Blocks LB, Ha 2B &%
T ARC ZEEXF R HH “  strong EWHFF” M “  weak BMWRF” FISCHL.

BLOCKS PROPOSAL, N1451
® http://www.open-std.org/jtc1/sc22/wgl4/www/docs/n1451.pdf

% CiE = MG “ISO/MEC 9899:1999 (E) Programming Language-C (Second Edition)”, {4 %
C99, iEMN Blocks B2 H. HERA G MHIE CESHFFHEMTEHAS 1SO CIHEMTES
4x JTCI/SC22/WG14 TEHRY . BREFERCLIRY, BIBMENK LB E CiEShHRESD
i& N Blocks B30 .

Blocks &%
* http://www.open-std.org/jtc1/sc22/wgl4/www/docs/n1457.pdf

fE10] WG14 TAE4 $#HH Blocks AW #H, RIEHR /L 5/ Blocks BN BHEE. &ET R
Blocks ) B .

Language Specification for Blocks
* http://clang.llvm.org/docs/BlockLanguageSpec.html

&€ LLVM 71 Blocks i& 5 MG . 5 TFMA “Block Implementation Specification” —
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PR, TSP R Blocks % 88 RUZITRS . 464 1E48 S FF Blocks BY, 2 iEZ0CHY.

Block Implementation Specification
* http://clang.llvm.org/docs/Block-ABI-Apple.html

1,4 7F LLVM " [f] Blocks SCHUHH G S0y . {74F L FF Blocks B 9w i85 M H iz T FER, [®]
U P A2 1% OB AT e o ) R

libclosure R4 53

* http://www.opensource.apple.com/source/libclosure/libclosure-53/

libclosure J93% 5 24 w] $& 4t (9l T Blocks 3z 171 . 1% P $2 fit Block_copy B ¥l Block _
release bR ¥ XL T Blocks [ API.

plblocks
* http://code.google.com/p/plblocks/

%3z 17 I FE AT LLSC I 7E A~ 32 #F Blocks MEE R G H M HEF (0 Mac OS X 10.5 Snow
Leopard 1 i0S 3.0 %) G {# FH Blocks. [H#{E & Gt #Yiz 17 FE A & Block_copy B ¥ #l
Block release fi%(. f#iFf plblocks J 7SR EE, BI7EIH#R{E &4t L 5CH Blocks.

B.3 Grand Central Dispatch &% &%}

libdispatch hit4s 187.5
e http://www.opensource.apple.com/source/libdispatch/libdispatch-187.5/

libdispatch $#2fit GCD i) API. B3R A S ME. ZPFEEM | Dispatch Queue %.

Libc hizZs 763.11
* http://www.opensource.apple.com/source/Libe/Libe-763.11/

I 7 GCD {8 Fi| i) pthread workqueue API. pthread workqueue API HIAH %I ALAS 4 LA F
P 7 :

® pthreads/pthread.c
® pthreads/pthread workqueue.h
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xnu hitZs 1699.22.81
* http://www.opensource.apple.com/source/xnu/xnu-1699.22.81/

iX & Mac OS X f1i0S 8.0 XNU AZ RS, BLFEMAAT#IA GCD F{#H ) XNU
N ¥ ] workqueue JZEHL .

* bsd/’kern/pthread_synch.c
* osfmk/kern/thread.c

libdispatch T2 DT
® http://libdispatch.macosforge.org/

R A RAEA libdispatch FF#E TR T . w] 57 libdispatch (#4513 0 ) JoAh 8 1E R4t
FEHi libdispatch F)1E .55 .

libdispatch ¥4 T2
* https://www.heily.com/trac/libdispatch

HE4T libdispatch B THREM W HE . P& T Mac OS X A0S 4+, WAL FEERESGH A 17 o]
%% % (192 IERY libdispatch.

* FreeBSD
® Linux
e Soralis

* Windows

{EL 1% 5 Mac OS X Ml iOS LISMY REERI IR RTEFRT, mPIHERMER.
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