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template<class T> 
class DLList { 
 T* head;� //��������	
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 T* _next; 
 bool iterate; 
 
 // ��������������������� 
 unsigned int count; 
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void queue(T* item); ���������)*� !��"����#�$! 
T* dequeue();  ���������)*�%&��"����'�(! 
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void insertBefore(T* beforeItem, T* item); 

���+�,item���/�afterItem 
void insertAfter(T* afterItem, T* item); 
 
void remove(T* item); ��������0�1�%&��"����'�(!�
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VRegion *tmp = regionList.reset(); 
while(!regionList.atEnd()) { 
 … 
 tmp = regionList.next(); 
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class VRegion 
{  
  
private: 
 virtAddr_t _start; ��;�<���)��/�=�2�� 
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 SelfBuffer *buffer; ��'��B�C����D5
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SelfBuffer *buffer = new(address) SelfBuffer(...); 
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void *operator new(size_t size, void *location){ 
 return location;  
};�
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class SelfBuffer 
{ DWORD size;  ���)L7����<����������?@' 
 DWORD nbFree; M��������������� 
 DWORD maxFree; �
&�N������������ 
 DWORD nbAlloc; �
����<������������� 
 freeObj *firstFree; �'��"����1
�O
���PQ&  
��� 
 

�������K�%&��RS���DLList 
SelfBuffer *next, *prev; 
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�&�%)LT����S3��.�RS���UEF�V
����&�W�X�%&� 
DWORD info;�
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struct freeObj { 
 freeObj *next; 
}; 
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maxSize��
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SelfBuffer::SelfBuffer(DWORD objSize, DWORD maxSize): 
 
 

�O
�objSize�8�2�'���)�SN��Z-N�=2[)�=
�freeObj�
 
size((objSize < sizeof(freeObj))?sizeof(freeObj):objSize) 
{  

��)�\���/�V3])��'��"����1
SelfBuffer 
 
 firstFree = (freeObj *)((DWORD)this+sizeof(SelfBuffer)); 
  

����EF������)L7�%[�<��������������J��'�JK�
 
 nbFree = maxFree = (maxSize-sizeof(SelfBuffer))/size; 
 

M����������������.�Y�� 
 freeObj *curFree = firstFree; 
 for (int i = 1; i < maxFree; ++i) { 
  freeObj *nextFree = (freeObj*)((DWORD)curFree + size); 
  curFree->next = nextFree; 
  curFree = nextFree; 
 } 
 info = 0; 
}�
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void *SelfBuffer::alloc() { 
 if(nbFree) { 
  freeObj *ret = firstFree; 
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  firstFree = firstFree->next; 
  nbFree--; nbAlloc++; 
  return ret; 
 } 
 return (void*)0; 
};�
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void SelfBuffer::free(void *object) { 
 freeObj *toFree = (freeObj *)object; 
 toFree->next = firstFree; 
 firstFree = toFree; 
 nbFree++; nbAlloc--; 
};�
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DLList<VRegion> regUsed; 
DLList<VRegion> regFree;�
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DLList<SelfBuffer> sbEmpty; �^��S�����/K��������. 
DLList<SelfBuffer> sbFull; �R�
<����/K��������. 
DLList<SelfBuffer> sbPart; ���L_����/K��������. 
DWORD _nbFree;   ��/K����Y�`���M����������������
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int KHeapStorage::initHeap(virtAddr_t heapBase, DWORD heapSize,  
   PhysMManager *pmem, Pager *pager) 
{ KASSERT(heapBase && heapSize && pmem && pager); 

�
_heapBase = heapBase; 8��S����)��/�=�2�� 

 _heapSize = heapSize; >)�-��/�8��S���?@' 
 _pmem = pmem;  ��������M�N�E���A"a�O
���PQ& 
 _pager = pager;  ����S����/�&�O
���PQ& 
 _nbFree = 0; 
 

JK���1
�Y�"���bS��M�2��A�"7 
 physAddr_t paddr = _pmem->allocFrame(0); 
 if(!paddr) 
  return NOMEM; 

�������3�c8��S����1
�� 
 int err = _pager->map(_heapBase, paddr, KERNEL_WRITE); 
 if(err) { 
  _pmem->freeFrame(paddr); 
  return INVPARAM; 
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 } 
 _heapFree = _heapSize; 

�������selfSplit��?����/�d2�3�e��;�&� !�8��S��f�%&��
����<����;�<��?g3� 1h�
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 selfSplit(_heapBase, _heapSize, null); 
 return SUCCESS; 
} 
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SelfBuffer *sb = new (_heapBase) SelfBuffer(sizeof(VRegion), VRBUF_SIZE); 
��
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void *tmp = sb->alloc(); 
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VRegion *sbuf = new(tmp) VRegion(start, VRBUF_SIZE, 0, sb); 
regUsed.push(sbuf); 
sbuf->_attribs |= VR_USED; 
_heapFree -= VRBUF_SIZE; 
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tmp = sb->alloc(); 
VRegion *remaind = new(tmp) VRegion(start + VRBUF_SIZE, 
      size - VRBUF_SIZE, 0, sb); 
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sb->info = (DWORD) sbuf;�
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VRegion *KHeapStorage::alloc(DWORD size, DWORD attribs)�
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inline VRegion* findFirstFree(DWORD size) { 
��2-�/�
�-5����.M����oX��<���

 VRegion *free = regFree.reset(); 
 while(!regFree.atEnd()) { 
  if(free->_size == size) { 
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   regFree.remove(free); 
   regUsed.push(free);  
   return free;  
  } else if(free->_size > size) { 
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   DWORD newStart = free->_start+size; 
   DWORD newSize = free->_size - size;  
   VRegion *rg = createVRegion(free->_start, size, 0); 
   if(rg) { 
    free->_start = newStart; 
    free->_size = newSize; 
    regUsed.push(rg); 
    return rg; 
   } else 
    return null; 
  } else { 
   free = regFree.next();  
  } 
 } 
 return null; 
};�
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if(attribs & VR_MAP) { 
 for (DWORD start = rg->_start; start < rg->end();  
     start += PAGE_SIZE) { 
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  physAddr_t paddr = _pmem->allocFrame(0); 

  �
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  if(!paddr || _pager->map(start, paddr, KERNEL_WRITE)) { 
   free(rg); 
   if(paddr) 
    _pmem->freeFrame(paddr); 
   start -= PAGE_SIZE; 
   while(start >= rg->_start) { 
    _pager->unmap(start, true); 
    start -= PAGE_SIZE; 
   } 
   return null; 
  }  
 }  
} 
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if(_nbFree < 2) { 
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 VRegion *vr = findFirstFree(VRBUF_SIZE); 
 ��� 
 SelfBuffer *sb = new (vr->_start)  
                             SelfBuffer(sizeof(VRegion), VRBUF_SIZE); 
 sb->info = (DWORD) vr; 
 _heapFree -= VRBUF_SIZE; 
 sbEmpty.push(sb); 
 _nbFree += sb->freeObjs();  
} 
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void KHeapStorage::free(VRegion *region) { 
 KASSERT(region); 
 DWORD size = region->_size; 
 

��'�(!region�
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 regUsed.remove(region); 
 

�M��C���t�&VR_USED 
 
 region->_attribs &= ~(VR_USED); 
 
 if(region->_attribs & VR_MAP) { 
 

�g)
��F�)�u����
����;�<��UEF�����bS���2��?���3�v��*! 
 

  for(DWORD start = region->_start; start < region->end(); 
     start += PAGE_SIZE) 
    _pager->unmap(start, true); 

�
�M��C���t�&VR_MAP��bS"����2���)�u���/��

 
  region->_attribs &= ~(VR_MAP); 
 } 
 

M����oX��<������.� !����#�$!����
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 insertVRFree(region); 
 _heapFree += size;  
}�
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ObjCache *threadCache = new ObjCache("threadCache", sizeof(THread), 
VRBUF_SIZE); 
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void *address = threadCache->alloc(); 
Thread *thread = new(address) Thread(...); 
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threadCache->free(thread);�
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class ObjCache 
{ char name[20];   =1LT<��?�! 
 DWORD _objSize;   �5LT<����������?@' 
 DWORD _bufSize;   ��/K����?@' 
  
 DLList<SelfBuffer> sbEmpty; �^��S�����/K��������. 
 DLList<SelfBuffer> sbFull; �R�
<����/K��������. 
 DLList<SelfBuffer> sbPart; ���L_����/K��������. 
  
 DWORD _totObjSize;  >u��D5
�=LT<��V
�S���?@�� 
 DWORD _nbFree;   ��/K����Y�`���M��������������� 
����

��
�K�G,&�&3��G*F*�����¦#"}�8,=:�T)_��H�������./��Q��	�]'����(*)+��4����H��������>2�t'

�G*/�-��G=,=����F?��=���L9+��4��
��

�]
B����������
,̂:�G�S��§$�$���|�̈��4���J�2�d���������,ML��5q�,&�t����.R=���Tw*E�
,h3�
R=���(��
9���5�)E�
Q�t���.c�Eq�+�d�MU*������K��B0�A��5�)?��u�RS3��
E
*?��@2;�¬���*�l�Ì E��
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int ObjCache::init(KHeapStorage *kheap) { 
 heap = kheap; 
 

��������/���;�&�A"n��1
KHeapStorage 
 
 VRegion *rg = heap->alloc(VRBUF_SIZE, VR_MAP); 
 if(!rg) 
  return NOMEM; 
  

�?@{�������%)LT�����;�<��UEF����/K��Y�"5�cObjCache 
 
 SelfBuffer *sb = new(rg->start())  

SelfBuffer(sizeof(ObjCache)+sizeof(objHead),  
VRBUF_SIZE); 

 sb->info = (DWORD) rg; 
  

�=1LT<���1
�����"��JK�����EF������5ccache��������/�Placement new��ccache�
��������=1La�������%&����[���ObjCache 



���������	
����
��������������� �����������������������������������������������������������������������������������������������������������������������  

 
 void *tmp = sb->alloc(); 
 KASSERT(tmp); 
 ccache = new(tmp) ObjCache("ccache", sizeof(ObjCache), VRBUF_SIZE); 
  
 ccache->sbPart.push(sb); 
 ccache->_nbFree += sb->freeObjs(); 
 return SUCCESS; 
}�
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��&��&Placement new�����"�������<��ccache 

 
void *operator new(size_t size, void *loc){ 
 return loc; 
}; 
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void *operator new(size_t size){ 
 return ccache->alloc(0); 
}; 
  
void operator delete(void *address){ 
 ccache->free(address); 
};�
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void *ObjCache::alloc(DWORD attribs) { 
 SelfBuffer *buf; 
 void *ret; 
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 if(!sbPart.isEmpty()) { 
  buf = sbPart.Head(); 
  ret = buf->alloc(); 
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  if(buf->isFull()) { 
   sbPart.remove(buf); 
   sbFull.push(buf);  
  }  
 } else if(!sbEmpty.isEmpty() || grow()) { 
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  buf = sbEmpty.pop(); 
  ret = buf->alloc(); 
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  if(!buf->isFull()) 
   sbPart.push(buf);  
  else 
   sbFull.push(buf); 
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 } else 
  return null; 
 _nbFree--; 
 KASSERT(ret); 
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((objHead *)ret)->owner = buf; 
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return (void *) ((DWORD)ret+sizeof(objHead)); 

} 
 

�������grow�R�
&���/K����Y�`�>b-�
���'����)�H�JK��Y�"/�d2�3��
 

inline SelfBuffer* grow() { 
 VRegion *rg = heap->alloc(_bufSize, VR_MAP); 
 if(!rg) 
  return null; 
 SelfBuffer *sb = new(rg->start()) SelfBuffer(_totObjSize,�_bufSize); 
 sb->info = (DWORD) rg; 
 sbEmpty.push(sb); 
 _nbFree += sb->freeObjs(); 
 return sb; 
};�
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int ObjCache::free(void *object) { 
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objHead *head = (objHead *)((DWORD)object-sizeof(objHead)); 
 SelfBuffer *buf = head->owner; 
 if(!buf) 
  return INVPARAM; 
 

���'����-���<���������� !���
�h����������%&�G
�5�1�JK�������'��)�u����
�
G���'��Zj3 

 DLList<SelfBuffer> *list; 
 if(buf->isFull())  
  list = &sbFull; 
 else 
  list = &sbPart; 
   
 buf->free(object); 
 _nbFree ++; 
 if(buf->isEmpty()) { 
  list->remove(buf); 
  sbEmpty.push(buf); 
 } else if(list != (&sbPart)) { 
  list->remove(buf); 
  sbPart.push(buf); 
 }   
}�
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int table[] = new int[10]; 
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ObjCache *cache; 
 
class TestObjCache { 
public: 
 int nb; 
 char name[20];  
  
 TestObjCache(int n, char *aname) { 
  nb = n; 
  strncpy(name, aname, 19); 
 }; 
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 void* operator new(DWORD size) { 
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  if(!cache) 
   cache = new ObjCache("TestObjCache",  
      sizeof( TestObjCache), 
      PAGE_SIZE); 
  return cache->alloc(0); 
 }; 
  
 void operator delete(void *loc) { 
  cache->free(loc); 
 }; 
}; 
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class TestMalloc { 
public: 
 int nb; 
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char name[5000];  
  
 TestMalloc(int n, char *aname) { 
  nb = n; 
  strncpy(name, aname, 5000); 
 }; 
};�
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