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5 +—N5678�9:	±•�nV²�mÚ ¼6 C , � - ‘e56 / � automatic 

object�+ 0 Š 1 �� !zqrsÉ$ 23 N 78 	 ¼;ÔC , � - ef56 /

� dynamic object�+ 0 Š 1 �� !�9:N��� 9 z±• : ef@êuC *
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2.1 ����������������  

z�ç�23	 + ]^ ,-m®¯� y ‰��\wN±•��¬­ƒ• 4  

 

void* operator new( size_t ); 

void operator delete( void* ); 

void* operator new[]( size_t ); 

void operator delete[]( void* ); 
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3.1 ����������������  

z-�� • Ò + ]^ ,-m®¯@ – 0 • �¥  4  

�  MemoryPoolN— � !�"#  

�  Mutex N— %�0 mutual execution1° MemoryPool¥ ±• +- Im

Threadsafe�  

3.1.1 MemoryPool��������  

typedef void* Memory; 
typedef char Byte; 
 
class MemoryPool 
{ 
public: 
   MemoryPool(); 
   bool dispose( Memory, size_t ); 
   bool release( Memory ); 
   bool isInPool( Memory ) const; 
   size_t getCount() const { return count; } 
    
private: 
   enum { CellNum= 256, CellSize= 48 }; 
   enum { UsedCell= CellNum }; 
   Byte cell[ CellNum ][ CellSize ]; 
   int freeCell[ CellNum ]; 
   int freeCellIndex; 
   size_t count; 
   Mutex mutex; 
};

 
�  ��������	
��
��

������������ ����

 !�"� #  

�  MemoryPool$"�%�&'()

CellNum* CellSize�+, #  

�  UsedCell�-./ CellNum#  

�  dispose()��01	
� #  

�  release()��23	
� #  

�  isInPool()��45	
�67$�

� MemoryPool8#  

3.1.2 Mutex��������  

class Mutex 
{ 
public: 
   Mutex(); 
   ~Mutex(); 
   lock(); 
   unlock(); 
 
private: 
   pthread_mutex_t mutex; 
}; 

 

�  ����6�9: mutual 

execution�6��;	
�<=�


9>?@ABC�DE #  

�  lock()* unlock()FG�:H"� �I

�1/JFKLM  
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Ô+ � É freeCellIndex�˜® ° WÌy freeCell[ freeCellIncex ]� D + < Éb1�

freeCell[ freeCellIncex ]Ì J UsedCell�� ref page16, line68-72�  

delete�kl ±² ( ³ + •´ � G 9 µ�U 9: ž ÷ �� ref page16, line87-108�  
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¡ -�x Ÿ �¥ �ê Á ^OP G 9	,- �W + ]^ OP�� !"#\

wœ‹ MemoryPool K Mutex • �¥ & new, delete, new[], delete[]` � ÂÃ

� override�� a ¾ b �  

$	 +;a��™ê [ S� MemoryPool��¥  �  

Ä œê J MemoryPool.h, MemoryPool.cpp, Mutex.h, Memory.h, Memory.cppK

main.cpp_Å � “� �  
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testing
Main
 Program

Memory Manage
Module
outer layer

Class Library
inner layer
Specification

Class Library
inner layer Body

main.cppMemory.h

Memory.cppMutex.h

MemoryPool.hMemoryPool.cpp
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6.2.1������������������������������������  

� �� �� �� � ����� �� �� �� � ����� �� �� �� � ����
void* operator new( size_t ) ��������	
�� 
   
void operator delete( void* ) � new �����	 � �� delete�� 
   
void* operator new[]( size_t ) ������
��   
void operator delete[]( void* ) ������
��   

 



 
��   � � � �      � � � � � � � ��,-.  

 

11/17 
Composed by Jiang Yu-Kwan 

 

6.2.2 Thread����������������  

� �� �� �� �  � �� �� �� �  � �� �� �� �  
Thread 
   (  
   int policy= SCHED_OTHER  
   ) 

����������� 
����� !"#
����$%& Thread.start()'(��)* 
  
+����,-. policy /0*123456 �
78 SCHED_FIFO, SCHED_RR, 
SCHED_OTHER9:;  

 

Thread( const ThreadGroup& ) ������������<=>?@12�
ThreadGroupA 
  

BC  

virtual ~Thread() DE����� 
   
void start() �)���� !"#����<FGHI��

����� run method
  
 

void stop() const JK������ �LMN�� �O-P(�Q
deadlock
  

 

virtual void run() = 0 ������RST*UVI� method
I�W
�� !"#���XH� method
  

 

static void sleep (  
   unsigned long microSeconds  
   ) 

YZ[\����]^ microSeconds_` 
   

static void yield() =I�����
abc d time sicee fg��
��h����� 
ijkl���mL(8n
opj 
  

 

void join() �q9$I����rs 
   
setPriority( int newPriority ) =����tuvwxy newPriority
   
int getPriority() z{����tuvw 
   
int getMinPriority() const J|}83456�~•tu€• 
   
int getMaxPriority() J|}83456�~‚tu€• 
   
void setSchedulePolicy( 
       int policy  
    ) 

12����3456�78 SCHED_FIFO, 
SCHED_RRƒ SCHED_OTHER9:;-„…
† 
  

 

static Thread& currentThread() z{}W‡W������ �ˆm�%&‰��
��
  

BC  

ThreadGroup& getThreadGroup() z{I����Š‹?� ThreadGroup
  BC  
bool isAlive() ij��� !"#���‡WHmz{ trueŒ

I•Ž•��� Thread::run()�•‘W����
’� 
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6.2.3 ThreadMonitor ����������������  

� �� �� �� �  � �� �� �� �  � �� �� �� �  
ThreadMonitor() M“�� ThreadMonitor���.�*”•��

�a�–— 
  
 

virtual ~TheradMonitor() DE ThreadMonitor��
   
void synLock() �*ƒ synUnlock()�˜Q™�� �.M“��

š ›œ• ž 
�Ÿ8I���� š›œ ¡ ž'
-.h@›œ•¢ 
 synLock()ƒ synUnlock()£¤
¥%&a�•¢m�›œ•¢ 
›œ•¦�4§
¨ �(©ª«¬­�®• �*¯°±²³´J�
µ�¶ 
  

 

void synUnlock() �*ƒ synLock()�˜Q™���.M“��š›
œ•ž
�Ÿ8I����š›œ ¡ž'-.
h@›œ•¢
 synLock()ƒ synUnlock()£¤¥%
&a�•¢m�›œ•¢
›œ•¦�4§¨�
(©ª«¬­�®•�*¯°±²³´J�µ�
¶
  

 

void waitThread() (�|%&����9· �q$¸����w %
&¹º«��� notifyThread» notifyAllThrad¤
¥
  

 

void waitThread 
   ( 
   unsigned long microSeconds  
   ) 

�|%&����9·�q$¸����w%&
¹º«��� notifyThread()» notifyAllThrad ¤
¥
¼�qk8½ notifyThread» notifyAllThrad
¤¥¾¿ �WÀª microSeconds_`Á ����
ˆ(ÂÃÄ¿ 
  

 

void notifyThread() I�¤¥(¾¿��W9·�����Åi8�
Æ�W½YÇÁ ����(ÈÉÊËh@›œ•
¢
  

 

void notifyAllThread() I�¤¥(¾¿Š8W›œ•¢A�q,W9·
�����W½YÇÁ����(ÈÉÊËh@
›œ•¢
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/** 1 
File: Mutex.h 2 
Purpose:  3 
@author Jiang Yu-Kwan 4 
@version 1.0  2000/6/19 ~ 2000/6/19 5 
*/ 6 
#ifndef _Mutex_h 7 
   #define _Mutex_h 8 
    9 
#include <pthread.h> 10 
 11 
class Mutex 12 
{ 13 
public: 14 
   Mutex(); 15 
   ~Mutex(); 16 
    17 
   void lock(); 18 
   void unlock(); 19 
 20 
private: 21 
   pthread_mutex_t mutex; 22 
}; 23 
 24 
 25 
inline Mutex::Mutex() 26 
{ 27 
   pthread_mutex_init( &mutex, NULL ); 28 
} 29 
 30 
 31 
inline Mutex::~Mutex() 32 
{ 33 
   pthread_mutex_destroy( &mutex ); 34 
} 35 
 36 
 37 
inline void Mutex::lock() 38 
{ 39 
   pthread_mutex_lock( &mutex ); 40 
} 41 
 42 
 43 

inline void Mutex::unlock() 44 
{ 45 
   pthread_mutex_unlock( &mutex ); 46 
} 47 
 48 
 49 
#endif 50 
 51 
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/** 1 
File: MemoryPool.h 2 
Purpose:  3 
@author Jiang Yu-Kwan 4 
@version 1.0  2000/6/19 ~ 2000/6/19 5 
*/ 6 
#ifndef _MemoryPool_h 7 
   #define _MemoryPool_h 8 
 9 
#include "Mutex.h" 10 
typedef void* Memory; 11 
typedef char Byte; 12 
 13 
#define _Thread_Safe 14 
 15 
class MemoryPool 16 
{ 17 
public: 18 
   MemoryPool(); 19 
    20 
   bool dispose( Memory, size_t ); 21 
   bool release( Memory ); 22 
   bool isInPool( Memory ) const; 23 
    24 
   size_t getCount() const { return count; } 25 
    26 
private: 27 
   enum { CellNum= 256, CellSize= 48 }; 28 
   enum { UsedCell= CellNum }; 29 
    30 
   Byte cell[ CellNum ][ CellSize ]; 31 
   int freeCell[ CellNum ]; 32 
   int freeCellIndex; 33 
   size_t count; 34 
    35 
   Mutex mutex; 36 
}; 37 
 38 
#endif 39 
 40 
 41 
 42 
/** 43 
File: MemoryPool.cpp 44 
Purpose:  45 
@author Jiang Yu-Kwan 46 
@version 1.0  2000/6/19 ~ 2000/6/19 47 
*/ 48 
#include "MemoryPool.h" 49 
 50 
 51 
MemoryPool::MemoryPool(): 52 
   freeCellIndex( 0 ), count( 0 ) 53 
{ 54 
   for (int i= 0; i<CellNum; i++) 55 
      freeCell[i]= i+1; 56 
} 57 
 58 
 59 
bool MemoryPool::dispose( Memory m, size_t s ) 60 
{ 61 
   if (s <= CellSize  &&  freeCellIndex != UsedCell ) 62 
      { 63 
      #ifdef _Thread_Safe 64 
         mutex.lock(); 65 
      #endif 66 
       67 
      int next= freeCell[ freeCellIndex ]; 68 
      m= cell[ freeCellIndex ]; 69 
      freeCell[ freeCellIndex ]= UsedCell; 70 
      freeCellIndex= next; 71 
       72 
      count++; 73 
       74 
      #ifdef _Thread_Safe 75 
         mutex.unlock(); 76 

      #endif 77 
      return true; 78 
      } 79 
   else 80 
      m= NULL; 81 
 82 
   return false; 83 
} 84 
 85 
 86 
bool MemoryPool::release( Memory m ) 87 
{ 88 
   if (isInPool( m )) 89 
      { 90 
      #ifdef _Thread_Safe 91 
         mutex.lock(); 92 
      #endif 93 
       94 
      int k= int((long(m) - long(cell)) / CellSize) ; 95 
      freeCell[ k ]= freeCell[ freeCellIndex ]; 96 
      freeCellIndex= k; 97 
       98 
      count--; 99 
       100 
      #ifdef _Thread_Safe 101 
         mutex.unlock(); 102 
      #endif 103 
      return true; 104 
      } 105 
 106 
   return false; 107 
} 108 
 109 
 110 
bool MemoryPool::isInPool( Memory m ) const 111 
{ 112 
   return (m != NULL) &&  113 
          (cell <= m) && (m < (cell+CellNum*CellSiz e)) && 114 
          !((long(m) - long(cell)) % CellSize); 115 
} 116 
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 1 
 2 
/** 3 
File: Memory.h 4 
Purpose:  5 
@author Jiang Yu-Kwan 6 
@version 1.0  2000/6/19 ~ 2000/6/19 7 
*/ 8 
#ifndef _Memory_h 9 
   #define _Memory_h 10 
 11 
 12 
extern "C++" { 13 
   void* operator new( size_t ); 14 
   void operator delete( void* ); 15 
   void* operator new[]( size_t ); 16 
   void operator delete[]( void* ); 17 
   void GetMem( size_t ); 18 
   void FreeMem( void* ); 19 
} 20 
 21 
#endif 22 
 23 
 24 
 25 
/** 26 
File: Memory.cpp 27 
Purpose:  28 
@author Jiang Yu-Kwan 29 
@version 1.0  2000/6/19 ~ 2000/6/19 30 
*/ 31 
#include "MemoryPool.h" 32 
#include <stdlib.h> 33 
 34 
static MemoryPool MemoryPool; 35 
 36 
 37 
void* GetMem( size_t size ) 38 
{ 39 
   void *p= NULL; 40 
   if ( !MemoryPool.dispose( p, size ) ) 41 
      p= malloc( size ); 42 
       43 
   return p; 44 
} 45 
 46 
 47 
void FreeMem( void* p ) 48 
{ 49 
   if (p != NULL) return; 50 
    51 
   if (MemoryPool.isInPool( p )) 52 
      MemoryPool.release( p ); 53 
   else 54 
      free( p ); 55 
} 56 
 57 
 58 
void* operator new( size_t size ) 59 
{ 60 
   return GetMem( size ); 61 
} 62 
  63 
 64 
void operator delete( void* p ) 65 
{ 66 
   FreeMem( p ); 67 
} 68 
 69 
 70 
void* operator new[]( size_t size ) 71 
{ 72 
   return GetMem( size ); 73 
} 74 
  75 
 76 

void operator delete[]( void* p ) 77 
{ 78 
   FreeMem( p ); 79 
} 80 


