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e O(n) RIE[HAVFZO: containsObiject:,
iNndexOfObject*, removeObject:

O(1) & Jnt%/EIE{E: objectAtindex:, firstObject:,
lastObject:, addObject:, removelLastObject:

e O(logn) Z_n&E¥:
iINdexOfObject:.inSortedRange:options:usingComp
arator:
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Dictionary ] Set

s TRRISBEE LR, B hash table #H1T|R
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containsObject
ZNEES



containsObject in %

- (BOOL) containsObject: (id)anObject

{
return ([self indexOfObject: anObject] = NSNotFound);
}
- (NSUlInteger) indexOfObject: (id)anObject
{

unsigned c = [self count];

if (c > 0 && anObject != nil)
{
unsigned I;
IMP get = [self methodForSelector: oaiSel];
BOOL (*eq)(id, SEL, id)
= (BOOL (*)(id, SEL, id))[anObject methodForSelector: eqSel];

for(i=0;i<c;i++)
if ((*eq)(anObject, eqSel, (*get)(self, oaiSel, i)) == YES)
return i;

}
return NSNotFound;

}
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containsODbject in Set

- (BOOL) containsObject: (id)anObject

{
return (([self member: anObject]) ? YES : NO);

}

- (id) member: (id)anObject
{
if (anObject != nil)

{
GSIMapNode node = GSIMapNodeForKey(&map, (GSIMapKey)anObject);

if (node !=0)
{

return node->key.obj;

}
}

return nil;

}






» jH1Y dispatch_block _create with_qos_class /5555 E A\FIHY
QoS 7 QOS_CLASS_UTILITY (>=i0S8) , X QoS Z4=
HXNRENTE, /10, WRUKRERTRELIEHBERL.
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fe= KEFISE £

for (inti=0;i<999; i++) {
dispatch_async(q, *{...});
}

dispatch_barrier_sync(q,

B
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NSOperationQueues
NSOperationQueue.maxConcurrentOperationCount
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dispatch_apply(999, g, *(size_t i{...});



u

CONCURRENT _TASKS 4
dispatch_semaphore_ create

dispatch_async
dispatch_semaphore_signal

dispatch_semaphore_wait
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In-memory copy of data

Potential candidates

* Frequent writes
- Expensive reads

Memory and I/O tradeoffs
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e - (void)cache:(NSCache *)cache
willEvictObject:(id)obj; 4E7F3 SIS HEIBAT A
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* evictsObjectsWithDiscardedContent B DAzl
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NSCache BB
NSMutableDictionary

@implementation NSCache
- (id) init
{
if (nil == (self = [super init]))
{
return nil;
}
_objects = [NSMutableDictionary new|;
_accesses = [NSMutableArray new|;
return self;

}



B HEMIMER

@interface _GSCachedObject : NSObject

{
@public

id object; //cache BYE
NSString *key; //i% & cache HYJ key

int accessCount; //{&{F150)22, AT EEE
NSUlnteger cost; //setObject:forKey:cost:

BOOL isEvictable; /422 &

}
@end



{

}

Cache 1*Hy 315z |

- (id) objectForKey: (id)key

_GSCachedObject “obj = [ objects objectForKey: key];
if (nil == obj)
{
return nil;
}
if (obj->isEvictable) //{RIEH NI IE(ELTEZ =
{

/1 J& obj 2%l access list FKif
| _accesses removeObjectldenticalTo: objl;
| _accesses addObject: obj|;

}

obj->accessCount++;

_totalAccesses++;

return obj->object;
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- (void) setObject: (id)obj forKey: (id)key cost: (NSUInteger)num €DUEE ‘ITlf'
{
_GSCachedObject *oldObject = [ _objects objectForKey: key];
~GSCachedObject *newObject;

if (nil != oldODbject)
{
[self removeObjectForKey: oldObject->key];
}
[self _evictObjectsToMakeSpaceForObjectWithCost: num];
newObject = | GSCachedObject new]|;
// Retained here, released when obj is dealloc'd
newObject->object = RETAIN(obj);
newObject->key = RETAIN(key);
newObject->cost = num;
if (lobj conformsToProtocol: @protocol(NSDiscardableContent)])
{
newObject->isEvictable = YES;
|_accesses addObject: newObject];
}
|_objects setObject: newObject forKey: keyl;
RELEASE(newObject);
_totalCost += num;

}
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// cost £ INFT cache {EAYE

// costLimit & totalCostLimit |

TE B cost

=IEE

=
=

if (_costLimit > 0 && _totalCost + cost > _costLimit){

spaceNeeded = totalCost + cost - costLimit;

}

B3 cost KF ARSI &BE
// :JZ% cost IS E NO A HIT AL T

if (count > 0 && (spaceNeeded > 0 || count >= countLimit))




B2 5
42 E1h(0]RY objects

//_totalAccesses FRERI{ERTIAIOJER S +1

NSUInteger averageAccesses = (_totalAccesses / count * 0.2) + 1;
//accessCount &% obj BUERN & +1
If (obj->accessCount < averageAccesses && obj->isEvictable)




IR ESRLE

NSUlInteger cost = obj->cost;
obj->cost = 0;

I =R BIXERR
obj->isEvictable = NO;

/1 7xN0E remove list B
if (_evictsObjectsWithDiscardedContent)

{
}

_totalCost -= cost;
/I MREZBEN T BB RMAREERIE S
if (cost > spaceNeeded)

{
}

spaceNeeded -= cost;

levictedKeys addObject: obj->key];

break;
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- (void) removeQObjectForKey: (id)key

{
_GSCachedObject *obj = [_objects objectForKey: key];

if (nil != obj)
{
| _delegate cache: self willEvictObject: obj->object];
_totalAccesses -= obj->accessCount;
[ objects removeObjectForKey: key];
[ accesses removeObjectldenticalTo: obj];

}
}
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NSCache £ SDWeblmage H9i=H

- (Ullmage *)imageFromMemoryCacheForKey:(NSString *)key {
return [self.memCache objectForKey:key];
}

- (Ullmage *)imageFromDiskCacheForKey:(NSString *)key {

// ¥&E NSCache E2 TR
Ullmage *image = [self imageFromMemoryCacheForKey:key];
if (image) {

return image;

}

/1 MR BB i

Ullmage *disklmage = [self disklmageForKey:key];

if (diskimage && self.shouldCachelmagesinMemory) {
NSUlInteger cost = SDCacheCostForlmage(diskimage);
[self.memCache setObject:diskimage forKey:key cost:cost];

}

return diskimage;
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o EHENMEBEF: startUpdatinglLocation

o JENHREN:

allowDeferredLocationUpdatesUntilTraveled: timeout:

o BEANBETI:

startMonitoringSignificantLocationChanges

o XigiNiMl: startMonitoringForRegion:(CLRegion *)
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] CFRunLoopObserverCreate Gl — T MRE

#5 CFRunLoopActivity BI[E]1F

] CFRunLoopAddObserver JEWMEREH AN
CFRunLoopGetMain() F£:F2 Runloop H

kCFRunLoopCommonModes &, T #H 1T 22

BlE—T TSI R HIT IS

RHED

T

.

11> Runloop AR BeforeSources #l AfterWaiting
X [B] BT 8] 2 & gEALN E >R FI 2 &5 R
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2017-08-07 20:25:57.497 DecoupleDemo[35140:435526] monitor trigger
2017-08-07 20:25:57.506 DecoupleDemo[35140:435528] used 66 MB
Call 10 threads:

CPU used: 1.é percent
user time: 469514 second

1bsystem_kernel.dylih

0x1090edf46 __semwait_signal + 10

libsystem_c.dylib 0x108e91f038 usleep + 53

DecoupleDemo 0x10515fd3e -[TestTableView configCell] + 814
DecoupleDemo 0x105163779 -[testTableViewController
observeValueForKeyPath:ofObject:change:context:] + 601

Foundation 0x10663185c NSKeyValueNotifyObserver + 351
Foundation 0x106631113 NSKeyValueDidChange + 484

Foundation 0x10670e90f —-[NSObject(NSKeyValueObservingPrivate)
_changeValueForKeys:count:maybeOldValuesDict:usingBlock:] + 868

Foundation 0x1065Ff6Tf8c -[NSObject(NSKeyValueObservingPrivate)
_changeValueForKey:key:key:usingBlock:] + 61

Foundation Ox10665beeb _NSSetObjectValueAndNotify + 262
DecoupleDemo 0x10515b726 -[SMTableView
tableView:cellForRowAtIndexPath:] + 262

UIKit 0x10764cab2 -[UITableView
_createPreparedCellForGlobalRow:withIndexPath:willDisplay:] + 750

UIKit 0x10764ccf8 -[UITableView
_createPreparedCellForGlobalRow:willDisplay:] + 74

UIKit 0x1076219e5 -[UITableView

_updateVisibleCellsNow:isRecursive:] + 3785



task_threads EXZIFR B V%% FE

thread_act_array t threads; //int AR RYZLZBLEE SN thread[1] = 5635

mach_msg_type_number_t thread_count = 0; /mach_msg_type_number_t & int &

const task_t this_task = mach_task_self(); //int
/MBI H 80 task KENFT A &1

kern_return_t kr = task_threads(this_task, &threads, &thread_count);



thread Info

%Hﬁﬁz 1¥2EH1|=| I

if (thread_info((thread_act_t)thread, THREAD_ BASIC INFO, (thread_info_t)threadinfo,
&threadinfoCount) == KERN_SUCCESS) {
threadBasicinfo = (thread_basic_info_t)threadlnfo;
if (/(threadBasiclnfo->flags & TH_FLAGS_IDLE)) {
threadIinfoSt.cpuUsage = threadBasicinfo->cpu_usage / 10;
threadInfoSt.userTime = threadBasiclnfo->system_time.microseconds;

}
}



thread_get_state @
RN ZZEFMBEERIER

_STRUCT_MCONTEXT machineContext; /2421 B 89355

//i81d thread_get_state FREXSEE R machineContext (58, B8 thread JRSEE

mach_msg_type_number_t state_count = smThreadStateCountByCPU();

kern_return_t kr = thread_get_state(thread, smThreadStateByCPU(),
(thread_state_t)&machineContext.__ss, &state_count);




BEMBRERIE

/I RABARIRIT S ISRt R/, il BEAE BT ikiE itk
typedef struct SMStackFrame {
const struct SMStackFrame *const previous;

const uintptr_t return_address;
} SMStackFrame;

SMStackFrame stackFrame = {0};
/T8It E L £ 3R EX = Btk stk
const uintptr_t framePointer = smMachStackBasePointerByCPU(&machineContext);
if (framePointer == 0 || smMemCopySafely((void *)framePointer, &stackFrame,
sizeof(stackFrame)) != KERN_SUCCESS) {

return @"Fail frame pointer";
}
for (; i < 32; i++) {

buffer[i] = stackFrame.return_address;

if (buffer[i] == 0 || stackFrame.previous == 0 || smMemCopySafely(stackFrame.previous,
&stackFrame, sizeof(stackFrame)) != KERN_SUCCESS) {

break;

}
}
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3HY mach header #[] slide
iTE ASLR [RiZ2=

//tR#E image B9 S3KEX mach_header

const struct mach_header®* machHeader = _dyld_get_image_header(idx);

/3R [8] image_index &5 | image BIE A /Ziut slide B9EIE, R image index BHEE
1R [2]0
/BN EE1EE3 0%, image BY, image WhZNBREIZIZR 5 Attt A A TERE et == (8], SR
B IR I—TMER image RMIEiBHEREI, XMEREIAF slide &

const uintptr_t imageVMAddressSlide = (uintptr_t)_dyld_get_image_vmaddr_slide(idx);
//https://en.wikipedia.org/wiki/Address_space_layout_randomization

const uintptr_t addressWithSlide = address - imageVMAddressSlide;
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RN ESRNENNEFRS S

//LC_SYMTAB ##iA7T _ LINKEDIT segment AEHFZHBMNFTFSRIMME
If (loadCmd->cmd == LC_SYMTAB) {
IR FRFENFSRNEMNANFREZE.
const struct symtab_command* symtabCmd = (struct symtab_command*)cmdPointer;

const nlistByCPU* symbolTable = (nlistByCPU*)(segmentBase + symtabCmd->symoff);
const uintptr_t stringTable = segmentBase + symtabCmd->stroff;




1% 2| 5= (L EC R S 3tk

IIETENRBEEXHREIZE, B2 _ LINKEDIT segment B4R EFXEBFHBNTS RN
EMRAFREZE

uintptr_t symbolBase = symbolTable[iSym].n_value;

uintptr_t currentDistance = addressWithSlide - symbolBase;

/13 5/ \MIIEE bestDistance, FJ addressWithSlide EE N A E00ig< i, EAATF XD
RiERALO,

//& addressWithSlide i iR EIN O # ITED

if (addressWithSlide >= symbolBase) && (currentDistance <= bestDistance)) {

bestMatch = symbolTable + iSym;
bestDistance = currentDistance;

}

e
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1| 320.36|
2| 319.40|
3| 114.54]
4| 102.95|
5| 94.26|
6| 2.02|
7]  1.95]
8] 1.47|
9| 1.61|
10| 4.13]
18| 7.06]
10| 52.40]
10| 15.66]
18| 3.39]
9] 1.e5|
10| 4.13]
18| 7.06]
10| 52.40]|
10| 15.66|
10| 3.39]
9| 11.27|
10| 4.13]

EOUT | ITZdMis

~-[testTableViewController tbView]
~[TestTableView init]
~[TestTableView buildForInit]
~[TestTableView updateWithViewModel: ]
~[TestTableView judgeIlfNeedRefresh]
+[MJRefreshAutoNormalFooter footerWithRefreshingTarget:refreshingAction:]
~[MJRefreshAutoNormalFooter init]
-[MJRefreshAutoNormalFooter preparel
~[UIScrollviewPanGestureRecognizer addObserver:forKeyPath:options:context:]
~[UIImageView initWithImage:]
+[NSBundle mj_arrowImage]
-[UIActivityIndicatorView initWithActivityIndicatorStyle:]
+[NSBundle mj_localizedStringForKey:]
~-[MJRefreshNormalHeader lastUpdatedTimeLabell
~-[UITableView addObserver:forKeyPath:options:context:]
-[UIImageView initWithImage:]
+[NSBundle mj_arrowImage]
-[UIActivityIndicatorView initWithActivityIndicatorStyle:]
+[NSBundle mj_localizedStringForKey:]
~[MJRefreshNormalHeader lastUpdatedTimelLabell
-[MJRefreshNormalHeader arrowView]
-[UIImageView initWithImage:]



* hook objc_msgSend /5 ABEUSIRENFR B #HRIARR G IE,
facebook AY fishhook https://github.com/facebook/
fishhook

o ICRAEMBEBFEI R FZREANMIRE ), InspectiveC
https://github.com/DavidGoldman/InspectiveC

o BUHITHIENERICRKEEBRFEIET HIERFER
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CallRecord

typedef struct CallRecord_ {
id obj; //object_getClass 5%l Class
NSStringFromClass 1§33

SEL _cmd; /18313 NSStringFromSelector /&
BEEZ15EI A AR

uintptr_t Ir;

Int prevHitindex;

char isWatchHit;
1 CallRecord;
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ThreadCallStack

typedef struct ThreadCallStack_ {
CallRecord *stack;
Int allocatedLength;

int index; //index ieE& A EWERE

¥

1} ThreadCallStack;
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static inline ThreadCallStack * O | T2
getThreadCallStack() {
ThreadCallStack *cs = (ThreadCallStack
“Jpthread_getspecific(threadKey); //1E£EY
if (cs == NULL) {
cs = (ThreadCallStack
“Imalloc(sizeof(ThreadCallStack));

cs->stack = (CallRecord
*)calloc(DEFAULT_CALLSTACK_DEPTH,

sizeof(CallRecord)); /3B CallRecord EXIAZ|g]

pthread_setspecific(threadKey, cs); //{R{ZE1HE
}

return cs;

}



lEag =1ib]

static inline void pushCallRecord(id obj, uintptr_t Ir, SEL _cmd, ThreadCallStack *cs) {

int nextindex = (++cs->index); /ISR E

if (nextlndex >= cs->allocatedlLength) {
cs->allocatedLength += CALLSTACK_DEPTH_INCREMENT;
cs->stack = (CallRecord *)realloc(cs->stack, cs->allocatedLength * sizeof(CallRecord));
cs->spacesStr = (char *)realloc(cs->spacesStr, cs->allocatedLength + 1);
memset(cs->spacesStr, ' ', cs->allocatedLength);
cs->spacesStr[cs->allocatedLength] = "\0';

}

CallRecord *newRecord = &cs->stack[nextindex];

newRecord->o0bj = obj;

newRecord->_cmd = _cmd;

newRecord->Ir = Ir;

newRecord->isWatchHit = O;

}

/145 R

static inline CallRecord * popCallRecord(ThreadCallStack *cs) {
return &cs->stack[cs->index--1; //F/WVRE

}
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H = A BRIAE A,

popCallRecord

RAERE — MR RS

PREY, AXMFEE

ANERMEFRT, FH-
pushCallRecord SE0%H17,

PRIFIR

O

E, =

2 ElEiREEs _omd

TEEENERAGBE, x0 5T SHEEAHE, x1 F

CIR

57750\ pushCallRecord #

BT o PR RAUEET G

SECIp I PSR

oS Fas Ir B2 x1 B, it

TH{TIRIARY objc_msgSend,

[51tF popCallRecord EEH117
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e dyld 21EIIEHT Mac

-0 ZiH#IRg  DATA segment 43 E

RIER D FRRYTETTRF R E

o BITHEIAEIHBLE rebind_symbol B
B RUR] DAY 3T N B R SR E 40 i 1X EE 1+

lazy [ non-lazy 5

B IREFTRIAL
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E[H dyld

//B%2iEFH dyld BRIERER] image, HXH image header ] slide, ¥
SE—IRIEAANEZEM callback,
if (I_rebindings_head->next) {

_dyld_register_func_for_add_image(_rebind_symbols_for_image);
} else {

uint32_t ¢ = _dyld_image_count();

for (UINt32_ti=0;i<c;i++){

_rebind_symbols_for_image(_dyld_get_image_header(i),

_dyld_get_image_vmaddr_slide(i));

}
}




¥ B =5 2F1E*< Command

segment_command_t *cur_seg_cmd;
segment_command_t *linkedit_segment = NULL;
struct symtab_command®* symtab_cmd = NULL,;
struct dysymtab_command* dysymtab_cmd = NULL;

uintptr_t cur = (uintptr_t)header + sizeof(mach_header_t);
for (uint i = 0; | < header->ncmds; i++, cur += cur_seg_cmd->cmdsize) {
cur_seg_cmd = (segment_command_t *)cur;
If (cur_seg_cmd->cmd == LC_SEGMENT_ARCH_DEPENDENT) {
iIf (strcmp(cur_seg_cmd->segname, SEG_LINKEDIT) == 0) {
linkedit_segment = cur_seg_cmd;
}
}else if (cur_seg_cmd->cmd == LC_SYMTAB,) {
symtab_cmd = (struct symtab_command®)cur_seg_cmd;
}else if (cur_seg_cmd->cmd == LC_DYSYMTAB) {
dysymtab_cmd = (struct dysymtab_command®)cur_seg_cmd;

}
}



*15 base F indirect fFF=5F&

// #%I| base fFFS&

uintptr_t linkedit_base = (uintptr_t)slide + linkedit_segment->vmaddr -
linkedit_segment->fileoff;

nlist_t *symtab = (nlist_t *)(linkedit_base + symtab_cmd->symoff);

char *strtab = (char *)(linkedit_base + symtab_cmd->stroff);

// ¥%l indirect {5 % (array of uint32_t indices into symbol table)

uint32_t *indirect_symtab = (uint32_t *)(linkedit_base + dysymtab_cmd-
>indirectsymoff);
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uint32_t “indirect_symbol_indices = indirect_symtab + section-
>reserved1; T | [T2Mif
void **indirect_symbol_bindings = (void **)((uintptr_t)slide + section-
>addr);
for (uint i = 0; | < section->size / sizeof(void *); i++) {

uint32_t symtab_index = indirect_symbol_indices]i];

uint32_t strtab_offset = symtab[symtab_index].n_un.n_strx;
char *symbol_name = strtab + strtab_offset;

struct rebindings_entry *cur = rebindings;
while (cur) {
for (uint ] = 0; | < cur->rebindings_nel; j++) {
if (stremp(&symbol_name[1], cur->rebindings[jl.name) == 0) {
if (cur->rebindings]j].replaced != NULL &&
indirect_symbol_bindings]|i] != cur-
>rebindings|j].replacement) {
*(cur->rebindingsJj].replaced) = indirect_symbol_bindings]i];
}
indirect_symbol_bindings[i] = cur->rebindings|j].replacement;
goto symbol_loop;

}
}

cur = cur->next;

}

svmbol loob:-
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Thanks


https://github.com/ming1016/DecoupleDemo
https://ming1016.github.io

