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18.3

HANDLE HeapCreate(

DWORD fdwOptions,

SIZE_T dwInitialSize,
SIZE_T dwMaximumSize);

fdwOptions

SERIALIZE HEAP_GENERATE_EXCEPTIONS

1)
2)
3
4)

HeapCreate
0 HEAP_NO_

HeapAlloc

HEAP_NO_SERIALIZE
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2 2
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HEAP_NO_SERIALIZE
HEAP_NO_SERIALIZE

HEAP_NO_SERIALIZE
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HEAP_GENERATE_EXCEPTIONS
23 24 25
HeapCreate dwinitial Size
HeapCreate CPU dwMaximumSize
dwMaximumSize 0
dwMaximumSize 0
HeapCreate
18.3.1
HeapAlloc
PVOID HeapAlloc(
HANDLE hHeap,
DWORD fdwFlags,
SIZE_T dwBytes);
hHeap dwBytes
fdwFlags
3 HEAP_ZERO_MEMORY HEAP_GENERATE_EXCEPTIONS HEAP_NO_
SERIALIZE
HEAP_ZERO_MEMORY HeapAlloc
0 HEAP_GENERATE_EXCEPTIONS
HeapAlloc HeapCreate
HEAP_GENERATE_EXCEPTIONS
HeapCreate
HeapAlloc
HeapAlloc HeapAlloc
HeapAlloc 18-1
18-1
STATUS_NO_MEMORY
STATUS ACCESS_VIOLATION
HeapAlloc
HEAP_GENERATE_EXCEPTIONS HeapAlloc NULL

HEAP_NO_SERIALIZE HeapAlloc
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Windows 98 HeapAlloc 256 MB Windows
98

NULL
HEAP_GENERATE_EXCEPTIONS

1MB VirtualAlloc

18.3.2

HeapReAlloc
PVOID HeapReAlTloc(
HANDLE hHeap,
DWORD fdwFlags,
PVOID pvMem,
SIZE_T dwBytes);
hHeap fdwFlags
HeapReAlloc 4
HEAP_GENERATE_EXCEPTIONS HEAP_NO_SERIALIZE HEAP_ZERO_MEMORY

HEAP_REALLOC_IN_PLACE_ONLY

HeapAlloc HEAP_ZERO_MEMORY
0
HEAP_REALLOC _IN_PLACE_ONLY HeapReAlloc
HeapReAlloc HeapReAlloc
HeapReAlloc
HeapReAlloc

HEAP_REALLOC_IN_PLACE_ONLY

pvMem dwBytes
HeapReAlloc
NULL

18.3.3
HeapSize

SIZE_T HeapSize(
HANDLE hHeap,
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DWORD fdwFlags,
LPCVOID pvMem);

hHeap
HEAP NO SERIALIZE

pvMem

18.3.4

HeapFree

BOOL HeapFree(
HANDLE hHeap,
DWORD fdwFlags,
PVOID pvMem);

HeapFree
HEAP_NO_SERIALIZE

18.3.5

BOOL HeapDestroy(HANDLE hHeap);
HeapDestroy

HeapDestroy
18.3.6 C++

C++
C malloc

delete C

CSomeClass

CSomeCTass* pSomeClass = new CSomeClass;

C++

C++ new

delete

delete pSomeClass;

C++ new delete

CSomeClass
class CSomeClass {
private:

CSomeClass

fdwFlags

TRUE fdwFlags

HeapDestroy

HeapDestroy TRUE

C++ new

free

new
new
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static HANDLE s_hHeap:
static UINT s_uNumAllocsInHeap;

// Other private data and member functions

public:
void# operator new (size_t size);
void operator delete (void* p);
// Other public data and member functions

}:
s hHeap s uNumAllocslnHeap
C++ CSomeClass
C++ s hHeap s uNumAllocsinHeap
CSomeClass
s _hHeap CSomeClass s_uNumAllocslnHeap
CSomeClass
CSomeClass s_uNumAllocsinHeap s uNumAllocsinHeap
0 .cpp

HANDLE CSomeClass::s_hHeap = NULL:
UINT CSomeClass::s_uNumAllocsInHeap = 0;

void* CSomeClass::operator new (size_t size) {
if (s_hHeap == NULL) {
// Heap does not exist; create it.
s_hHeap = HeapCreate(HEAP_NO_SERIALIZE, @, 0);

if (s_hHeap == NULL)
return(NULL);
}
// The heap exists for CSomeClass objects.
void* p = HeapAlloc(s_hHeap., @, size);

if (p != NULL) {
// Memory was allocated successfully; increment
// the count of CSomeClass objects in the heap.
s_uNumAllocsInHeap++;

}
// Return the address of the allocated CSomeClass object.
return(p);
}
s hHeap s uNumAllocsinHeap
NULL O
C++ new Size CSomecClass

new
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s hHeap NULL NULL HeapCreate
HeapCreate s hHeap new

HeapCreate HEAP_NO_SERIALIZE

HeapCreate

new size

HeapAlloc
HeapAlloc

HeapAlloc
CSomeClass

s uNumAllocsinHeap
New

CSomecClass

CSomeClass delete
void CSomeClass::operator delete (void+* p) {
if (HeapFree(s_hHeap, 0, p)) {
// Object was deleted successfully.
s_uNumAllocsInHeap--:
}

if (s_uNumAllocsInHeap == @) {
// If there are no more objects in the heap,
// destroy the heap.

if (HeapDestroy(s_hHeap)) {

HeapCreate

CSomecClass
HeapAlloc

CSomecClass

// Set the heap handle to NULL so that the new operator
// will know to create a new heap if a new CSomeClass

// object is created.
s_hHeap = NULL;

}
delete
HeapFree
s_uUNumAllocsinHeap 1
s_UuNumAllocslnHeap 0 0
s hHeap
CSomecClass

CSomeClass
HeapDestroy
NULL

new
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s hHeap
CsomecClass
CSomeClass new delete
CSomeClass new
CSomecClass
CSomeClass
s hHeap s uNumAllocsinHeap new delete
new delete
18.4
Windows
ToolHelp 4
Platform SDK Heap32First
Heap32Next Heap32ListFirst Heap32ListNext ToolHelp Windows 98
Windows 2000
Windows 2000
GetProcessHeaps

DWORD GetProcessHeaps(
DWORD dwNumHeaps,
PHANDLE pHeaps);

GetProcessHeaps HANDLE

HANDLE hHeaps[25]1;
DWORD dwHeaps = GetProcessHeaps(25, hHeaps);
if (dwHeaps > 25) {
// More heaps are in this process than we expected.
} else {
// hHeaps[@] through hHeap[dwHeaps - 1]
// identify the existing heaps.
1



China=pubecom .

HeapValidate

BOOL HeapValidate(
HANDLE hHeap,
DWORD fdwFlags,
LPCVOID pvMem);

0
HEAP_NO_SERIALIZE pvMem NULL
pvMem
UINT HeapCompact(
HANDLE hHeap,
DWORD fdwFlags);
fdwFlags 0 HEAP_NO_SERIALIZE
HeapLock HeapUnlock
BOOL HeapLock(HANDLE hHeap);
BOOL HeapUnlock(HANDLE hHeap);
HeapL ock
HeapUnlock
HeapAlloc HeapSize HeapFree HeapLock HeapUnlock
HeapLock HeapUnlock
HeapWalk

BOOL HeapWalk(
HANDLE hHeap,
PPROCESS_HEAP_ENTRY pHeapEntry);

PROCESS HEAP ENTRY

typedef struct _PROCESS_HEAP_ENTRY {
PVOID 1pData;
DWORD cbData;
BYTE cbOverhead;

BYTE iRegionIndex;
WORD wFlags;
union {
struct {
HANDLE hMem;
DWORD dwReserved[ 3 1;
} Block;
struct {
DWORD dwCommittedSize;
DWORD dwUnCommittedSize:
LPVOID 1pFirstBlock;
LPVOID 1pLastBlock;
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) regions

}:
} PROCESS_HEAP_ENTRY, *LPPROCESS_HEAP_ENTRY, *PPROCESS_HEAP_ENTRY;

IpData NULL HeapWalk
HeapWalk
HeapWalk
PROCESS _HEAP_ENTRY HeapWalk FALSE
Platform SDK

HeapWalk HeapLock HeapUnlock



