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file1.html

HTML
Head
Title

Body
H1

Text

<html>
<head>
<title>

Demo HTML
</title>
</head>
<body>

<H1> Heading </H1>
This is the file body

</body>
</html>

Q
XML � � 0 � 4 
���O � )

file1.xml

MH2000:Books
cpp

visualCpp

java

c

<?xml version="1.0" standalone="no"?>
<!DOCTYPE MH2000:Books SYSTEM "file1.dtd">

<! -- The XML data begins here -->
<MH2000:Books 

xmlns:MH2000='http://www.MH2000.co.il'>
<cpp> Object Oriented Programming in C++  < /cpp>
<visualCpp> Programming with MFC / Visual C++      

< /visualCpp>
< java> Java on a cup of coffee </java>
<c> Software Engineering in C </c>
</MH2000:Books>

4 7 (STL) � � P V��	� 4 4 � ( � *�& V 4 S�� Q ��� � S�
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� � m V�� � 5 � � � � � 0 � � V���� - & � � �+� ��� 4 ( � MLParser� ��m - 4 , � - � � m �

HTML

m_sons_vec

MLParser

HEAD

m_sons_vec

MLParser

BODY

m_sons_vec

MLParser

MLParser

H1

m_sons_vec

MLParser

TITLE

m_sons_vec

Q � ( � * � ( � �2S ��� � & �
V 4 S��
#include <vector>
#include <iostream>
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#include <string>
using namespace std;

class MLParser
{
public:

typedef vector<MLParser*> ElemVec;
MLParser(const string& n) : m_namespace(""), m_name(n) {}
...
void addSon(MLParser* pson) { m_sons_vec.push_back(pson); }
int parseHTML(istream &in); // parse an HTML input file
int parseXML(istream &in); // parse an XML input file
void print(string offset="");

private:
string m_name;
string m_namespace; // the full name is m_namespace::name
ElemVec m_sons_vec;

}; Q � � 0
&
Q
MLParser� 4 , � - � � m �+� � P V�� 0 � 5 � PN* � ( � � a ��� 7

��

typedef vector<MLParser*> ElemVec;

, � ��m - 4 , � - � � m �+� � P V�� � (namespace), 7 & � S � � , 7 a � S ( � � & � � ( � & , 72��
 , � � � ��� (�& 4 � ( � & V 4 S�� & ��� 
�� 4 1 ��� � 72� 5 (Q
MLParserO � 0 �

private:
string m_name;
string m_namespace;
ElemVec m_sons_vec;

a � � P V�� 4 MLParser� ��m -'��5 0 � & 4	& � m V�� � 5'��V�5 0 � & V 4 S�� &
void addSon(MLParser* pson) { m_sons_vec.push_back(pson); }

_ � 4 7 push_back()
& � m V�� � 5 4	& 
�� � V`� � -	� � P V�� 4 (pson)1 � & � � ( � & �

 & 0 � � ( � &Q

XML � 
 HTML O � 0 � P�4 V+� ( � 0 �2S�� ��� � 4 , � � � V�� - & , � ��� � � 7 & ��
2V�5 0 � MLParserS ��� � &
int parseHTML(istream &in);
int parseXML(istream &in);

Q � � � � 4 ( � � � ( � &�4 7 b ��� � � 0 � � V�� c &�0 5 ) & 4	& � m V�� � 5	
�� & print()

void print(string offset="");

7
� ��� � & � � � V��� � ( � & ) � V a 1 ( � � ( _ � � - � m V��U� � � ) � � Visual C++/MFC
� � 5 0�& S�5 0 � � , � 
�m ������� � ( � & � � O 4 , � � � 0
& ��7
� ��� � & � � � V_ cpp_com1

& � � � 5 0 ��
�m ��� & �
� 4 4 ( �

Ì2� �UvT~¸�Nz � |	�Q 
���O � ) 4 S�� V 4 ��� � ( �+) � V
#include <iostream>
#include <fstream>
#include <crtdbg.h>
#include "MLParser.h"

void test_html()
{
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std::ifstream  fin("file1.html");
MLParser html_parser("root");

if(fin)
{

int ret = html_parser.parseHTML(fin);
if(ret== 0) // success

html_parser.print();
}

} Q P�4 5 & ��
 4 � V�� file1.html � � � V &�4 -'��� � ( � & �

 4 � - 5 � , 

root

HTML
HEAD

TITLE
BODY

H1

S�� V 4 & ��� � ( ����� � ( � & � � 4 � 7Ô ��� � ( ��� , � 7
����7
� & ��� S�� V 4 4 V�5 0�4'Õ ML(-:Net ��� � S a � � � 4 - & � Q g ­ Ö ¶
Ö�­ ´ � (MLParser.obj ) � ) � & � & 7�� ��� � & � � � VU��
�� (MLParser.h)

& V 4 S�� &N4 7dV�7���� & � � � VN�

GV�5 0�4 7�� Q g � ´ ¶	®Q 
�� & 1 5 � 
������ � ( � & �

 4 � - 5 ��S�� V 4 & a � ��� 4 ( _ MLParser.cppa 7
� ��� � &�4 72� � V�� & � � � V`�



user.cpp

#include "MLParser.h"

 MLParser xml_parser("root");
. ..
 xml_parser.parseXML(fin);
 xml_parser.print();

#include

110010100111100101001
111110100111100101001
010111100111100101001
010010010111100101001
110010100111101111111
110010100111100101001
001110100111100101001
000010100110000110001
110010100111100101001

MLParser.obj

Link

class MLParser
{
public:
   int parseHTML(istream &in);
   int parseXML(istream &in);
   void print(string offset)
    ...
private:
   string        m_name;
   string        m_namespace;
   ElemVec   m_sons_vec;
};

MLParser.h

× C++ \ cpp_com1
& � � � 5 0 ��
�m ����� 
�� 4 ���	��� � ( � & ) � V
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Interface �Nw��N��
V 4 S����N� � - * �d� � � � 7 Q � � ( � & ) � V��NS�� V 4 & ) � V 4 7�� ) � & 4 � ) O'�
� 4 ���
��� � V�� � � 
�� 7uS�� V 4 & ) � V��2� � ( � & � � 4 � 7�� P � 7��_ 1 ( ) � - � & (.h) V�7
��� & � � � V`�

+� 4 V�5 0�4 ML(-:Net ��� � S 4 -'� 7

 ( a 7�) S��`� � ) � & � � � - 4 S�� V 4 & ��� � ( �2��
+� � � S � � � ( � &

& V 4 S���
�� & V�7
��� Q
(Interface) ¹�¶�l�l���7
���
7�� a � � ( � 4 S�� V 4 & ) � VR1 � � 7 (Coupling) j ´ l � Ù & ��
R1 � P V &�4 � ) ( �7�� O �U� � � 
�� a � � ( � & O & � �
��) m � (2P 7�5 � ��1 5 � 
��N� 
����uV�7
��� & _ �
� � � &�P ��� � 4 
�� P � � � & 4 7��
� � m V�� � 5 &d4 ( 7���� P V�� P�0 � 
_ & ��m -'� � ( � & �
V 4 S�� 4 7 .h � & � � � V+� � ( � � ( � � , � � � � � 7 4

Q 
�� & 1 5 � 
�� MLParser� � ( � 4 b Interface� � � -'� � m � V+1 � � m � I c IMLParser , 7���V�7����`� � ) O � a 
���O � ) 4
class IMLParser
{
public:

virtual void addSon(IMLParser* pson) = 0;
virtual int parseXML(std::istream &in) = 0;
virtual int parseHTML(std::istream &in) = 0;
virtual void print(std::string offset="") = 0;

};

_ S�� V 4 & � � - & � � 7�� & 
�� � V 4 �
� ) - � � � & � � ( � &�4 7 public � � 72��� � m V�� � 5 &�0 � 5 � P � 
`�

+V�� 4 4 � ( V�7
��� & a �
� 
�� 4 1 ��� � 7+� 5 (
Q
IMLParser V�7
��� & �`�
7�� � � ( � ) O � � MLParser

& V 4 S�� &2Q�P - ������- ( �
� � 7 4 7�� � � ( � & �
V 4 S��`) � V`�


...
#include "IMLParser.h"

class MLParser : public IMLParser  
{
public:

typedef vector< IMLParser*>ElemVec;
MLParser(string n) : m_namespace(""), m_name(n) {}
...
void addSon(IMLParser* pson) { m_sons_vec.push_back(pson); }
int parseHTML(istream &in); // parse an HTML input file
int parseXML(istream &in); // parse an XML input file
void print(string offset="");

private:
string m_name;
string m_namespace;
ElemVec m_sons_vec;

};� �
� 
���� � P V�� &d0 � 5 � P , O	� ) O � & a (IMLParser *) V�7
��� & O � 0 �d- � � m �d� P ��� 5 ( � 4 � V�� addSon()
& � m V�� � 5 & 7u1 � � � ( �Q O � 0
&

typedef vector<IMLParser*>ElemVec;Q ��� V 4 S�� & , � 7�� �N_ MLParserO � 0 � , � - � � m � 4 � ( &�4 � � P V�� &`4 - � 5 � 4 � ( � a , * � 5 � � ��� 4 � 5 & �
� � � ( �2� V�-
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class IMLParser
{
public:
    void addSon(IMLParser *son) = 0;
    int parseHTML(istream &in) = 0;
    int parseXML(istream &in) = 0;
    void print(string offset) = 0;
};

class MLParser : public IMLParser
{
public:
  void addSon(IMLParser *son);
  int parseHTML(istream &in);
  int parseXML(istream &in);
  void print(string offset);
private:
 string m_name;
 string m_namespace;
 ElemVec m_sons_vec;
};

Q � ( ��- (�& 
�� � ��S�� V 4 & ) � V
#include "IMLParser.h"
#include "MLParser.h"

void test_xml()
{

std::ifstream  fin("file1.xml");
IMLParser *p_xml_parser = new MLParser("root");

if(fin)
{

int ret = p_xml_parser->parseXML(fin);
if(ret== 0) // success

p_xml_parser->print();
}
delete p_xml_parser;

}� � P � 5 � 
 & � � - MLParser O � 0 � , m -+� ��� 
G� m � � ��� “IMLParser *”
0 � 5 � P ��V�7
��� 4 - � � m �G��- ( � � ) O �dS�� V 4 &�Q � � 0
&Q

new

IMLParser *p_xml_parser = new MLParser("root");

Q 4 7�� 4 a , � - � � m �`� � � S ��� , m - 4	& 7�� O & � � � S �2��5 4 S & � � � a , ) � V 4�&�&�*�& 
�� � ) � V & � 7�� &
p_xml_parser->parseXML(fin);

V�7
��� & � � - , m -'��� � m �Ô MLParser.h� � � V���� ��� 4 ( a � � ( � & ��� ) O & �	� � 4 �N
 4 7�����7
� & ) � V+��- ( , 
 &NQ g ­ Ö ¶



COM � � � C++ � ����� � � � �	�
� ��� 
��

Suppor t@mh2000.co.il � � � � � ����� ��� � � ���� �� www.MH2000.co.il � � � ��� � � � � ��! � � "

Û
� � P � 5 � 
 & � � - a � & 7 4 ( � 4 7��`� � ( � , m -�� m � � �G
�� & 7�1 � � � ( � a ��� � ( ���`�
� 
�� 4 1 ��� � 7G� 5 ( a � �`� � 4 �d1 � � ) -`7
���
7�� &GQ g � ´ ¶	®Q V�7
���2
 4 � a & 
�m V & 4 V�� � ) � & , m - & �

 4 � V 4 � � � S &�* � a new

user.cpp
#include "IMLParser.h"
#include "MLParser.h"

 IMLParser *p_xml_parser =
              new MLParser("root");
...
 p_xml_parser->parseXML(fin);
 p_xml_parser->print();

#include

class IMLParser
{
public:
    void addSon(IMLParser *son) = 0;
    int parseHTML(istream &in) = 0;
    int parseXML(istream &in) = 0;
    void print(string offset) = 0;
};

IMLParser.h

class MLParser : public IMLParser
{
public:
   void addSon(IMLParser *son);
   int parseHTML(istream &in);
   int parseXML(istream &in);
  void print(string offset)
};

MLParser.h

#include

 

Q , � ( � )	� �
7��	�

 * & ) � ��� m & ��� � - �	�

`� � ��5 4 1 ��� �
Q
MLParserO � 0 � , m -	��� m � � & IMLParserV�7
��� & � � � V��	��� 4 � � 4 O & � m V�� � 5	� * � ( & ²

IMLParser * createMLParser(std::string name);

 
Q
MLParser.cppa � � ( � & ��V 4 S�� 4 7N7�� ��� � & � � � V���7
��� ���N� *�& � m V�� � 5 ·

IMLParser * createMLParser(std::string name)
{

return new MLParser(name);
}

Q � ( , m -'� m � � �2
�� & � IMLParser.h� � � V 4 V�� & 4 4 ( & - m � �+S�� V 4 & ) � V+��- (L·
IMLParser *p_xml_parser = createMLParser("root");

Q
(Factory) i Ù ´ � g
� ® � � ®�¹ ­ µ�lU��
�� V�� & ��� 4 4 (`& V 4 S�� 4 7G) � V�5 � ( , m - & � � m � � 4�0 S � � �
� & � - � 4 � �
� � & � � � �G1 � � ��5 ²P � � � 5 �2� �+V�� 0 - �
� � 
d_ � 5 � � ��� 4 � 5 , � ��m -�� � m � �
- � m � � 4 “Factory Method” , 7�� Design Pattern � ( - � ) � &�* 1 � � ��5_ � 7
� & �
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Ü
, m - & � 0 � � &� ) O � & 
 4 7Å� ( �@��- � � � & � - � &@Ý � � S�� 7
�C� � � 
 & m V�� & 7C1 � � ( � * & 7 & 4 O � a & 5 � 0 �u��� � ( � & 1 � � ( � * � m ����
CV�� ) � � , 
� 5 � � ��� 4 � 5	1 5 � 
���S�� V 4 & � � - , m - & � � � S�7N1 ( 4 � a IMLParserV�7
�����	� 4 
�� P � � � destructor

delete p_xml_parser;

_ MLParser
4 7 &�* ��
2
 4 � IMLParser

4 7NV�� � & destructor� & ��
 4 � - 5 �_ � ��� 
U7
��� 4 � � � m+7�� 7G� ( 4 � 4 , � 7 4 7�� , 4 � 
 a IMLParser V�7
������� 4 
�� P � � � destructor��� ) O & � � -�� *
& � - ��� � ��5 4 1 ��� �Q & V�� � inline ��� m V�� � 5'� � -	� � � ) O & 4'P � 7�5�1 ��� �
class IMLParser
{
public:

virtual ~IMLParser() {}
virtual void addSon(IMLParser* pson) = 0;
virtual int parseXML(std::istream &in) = 0;
virtual int parseHTML(std::istream &in) = 0;
virtual void print(std::string offset="") = 0;

}; _ &�( 4 &�( - m � �
�`� � ( � & � � � S�72��- (

Þ ß�ß�à	á�â'ã ä�å æ2ç
è�ç
à
ã æ2é á�ê�à ä�ß�â	ë'ã á�ì2í à æ�ã ì�ë í ã î
destructor

ë í ï è á�à	ð ñ�í ò
C++ ó â  :  

á�ë ô
áá�ê�à ä�ßUá�ñ�ã æ�â�ï'ãôdá�ëTã á�ìGñ�í à æ�ã ì�ë í ã á�í õ ê�ò ã ödÞ ß�ß�à�ñ�ë'Þ ö æ�ß C++÷ á�ê�à ä�ßUá�ñ`ã æ�â�ã ñ�ã æñ`ã ëTå è ò á2ñ`ã ê�à ä�ß�á2à
Þ destructorsó á�Þ	æ�í áÑø î à�á�â í ù�á2ú û ü á�ë'ã á�ìNñ�í à æ`ã ì�ë í ã î�á�ë ï è ã á2á�âTÞú á�í õ ê�ò ã ö àUÞ�ã ß�í ß+ê�ö ù�à'á�â'ã ä`ð î à
ã é ù�í ù�â á+ñ�ê�à ä�ß2à
Þ destructoró á`ñ�æ+ç
í à í ôTö ß+ï í ß�ñ

Q ¯�´ h � ý
­� � � V , -�) S�� � a MLParser� � ( � & � 4 - 5 & 4 IMLParser.h V�7
��� & � � � VG��
 & � ��� S�� V 4 4 �
V�5 0 � ML(-:Net ��� � S ²_ MLParser.obj� � � � � & ) � V &_ MLParser.obj� � � � � & � � � V 4 � � 7�� V+1 ( � a IMLParser.h � � � V 4 (#include)
& 4 4 ( & - m � �2S�� V 4 & ²

createMLParser() ��� 4 � � 4 O &`& � m V�� � 5 & � � -'� � ( � & 1 � � ( � * ��
 & m V��2S�� V 4 & ²�
� � 4 
�� P � � � & �
� � m V�� � 5 & �
� - m ��
�� a � 5 � � ��� 4 � 5�1 5 � 
�� a IMLParser V�7
��� 4 - � � m ��� � -�� � ( � �u7�����7
�þS�� V 4 & ²_ V�7
������� * � ( � & 7
_ � 4 
�� P � � � & destructor� & � 4 - 5 & � � -	� � ( � & 1 � � ( � * ��
+� � S�7
�+S�� V 4 & a , � � 0 � ²

× C++ \ cpp_com2
& � � � 5 0 ��
�m ����� 
�� 4 ���	��� � ( � & ) � V

xGz {	� }	�¸xGz �Nw��N�Q , � � � V�� - , � ��� � � 72� � 72V�5 0 �+S�� V 4 4 , � V�5 0 � a ML(-:Net ��� � S a � � 
�7+� � ( � &
XML � ( � 0 �+S�� ��� � ²

HTML � ( � 0 �+S�� ��� � ²� � 0 ���G7�� � 7 & � � ( � 4 7 (namespace), 7 & � S � �u� 4 � V Q 1 � O ( a � � 0 � & � O � 0 � 5 4 a S�� ��� �	�
� 4 � ( ��� � 0 � & 4U& m � � 7ÑS � � �_ b 7
� ��� � & � � � VU��
G1 ( � c�V�7
��� & � � � VU��
G1 & 1 ( ) - 4 � � P m �
� * (`& 5 0 � &24 ( �+_ HTML � � 0 � 4 7G��� 5 V��U�
V�� ) �`� 
 a XML1 ( � a HTML ��� 4 � ( � �+��� 5 0 � ��� & 
�m � � ( 1 ( ) � - �U��� � &�4 � � � mN� � � 
U) � 4 � XML
4 7�S�� ��� � & � 4 � ( � �+7
���
7�� & S�� V 4 , 4 � 
_ � 5 & 4

(Wireless Markup Language)WML 1 � O ( , � 5 0 � � , � ( � 0 �2� O � 0N4 7US�� ��� ���
� 4 � ( ��� m � � 4 � � 0 � &�4 7�� ) � � 7U1 ( ��� � a � 0 � � �4 - & - 5 7 & , � ��� � � ��� � a � ��
�� , � ��� � � ���+��
 * - m � �
) m � ( _ SGML ��� 4 4 ( &G& 5 7��2� � 0 �d� 
 a WAP
4 � V�� P � � 5 �+��7
��7�� &



COM � � � C++ � ����� � � � �	�
� ��� 
��

Suppor t@mh2000.co.il � � � � � ����� ��� � � ���� �� www.MH2000.co.il � � � ��� � � � � ��! � � "

# ÿ
Ô , � � V & S�� V 4 & ) � V

7���1 
 ( _ �
� � S�
��
� V 4 S���� 5 0 �����
7�� 4N& V 4 S�� 4 � 7�5 
�� & (Multiple Inheritance) g � ´ i l�g�¶	´ i � 1 � � O � ��� 4 4 � ( C++Q , � � � � � V�-'�
� 7�� � � � O � 0 � � 721 � ��1 � S � & 4
��� S�
`��� P � V�� � V & V 4 S����+��7�� � � &`& V 4 S�� Q 7
� ��� �`�
7�� � � ·

� P 7�5 � � & V 4 S����`� ��� 4 ( � V�7����`�
7�� � � &`& V 4 S�� Q V�7
���`�
7�� � � ·
�
� � � ( ���
7�� � � �2��� 5 � ( � , � ��� - 4 , � � m � � & , � P V�� 4 5 � � V & � V�- C++ ��5 7��2) � 
��G� ��� � - �N
�7
� �'
�� & g � ´ i ld¶	´ l � lG®
¶	´ i ��
� ( � - � & � � & �`��� 7
� ��� 7d
�� & � , � P V�� 4 5 � � V 4 �
��� � O & � � 
Gg � ´ i lN¹
¶�l�lU®�¶	´ i � �

 * ����� - 4 _ ��� V 4 S��U� 5 0 ���N�
� � m V�� � 5 �_ , � ��m -'��� S�� � �
7��
_ , � V�7���� &24 ( �N��7�� � � ( � � ( � & ��V 4 S��N��
N� � ) O & 4 � a S ��� �NO � 0U4 ( 4 V�7
���2� � ) O & 4 
�� &+4 � � &2& � - � 4 � � 4 � ) � � & 1 � � ��5 &

 (Virtual ��� 4 
�� P � � � ( ��� ) O � �U� *
& 7
� � �
1 ( 4 � a IMLParser V�7
��� & � , ��m - � , � 7�� � � , � 7�� ��� 7 , � V�7
��� & � � 7�7U� 4 , � 7 4Q
Inheritance)

addSon() = 0
print() = 0

IMLParser

parseHTML() = 0

validHTML() = 0

IHTMLParser

parseXML() = 0

getRootNamespace() = 0

IXMLParser

addSon()
void print()
parseXML()
getRootNamespace()
parseHTML()
validHTML()

MLParser

, � V�7
������� � ) O � & 72��� � � & P�& ��� � 4 
�� P � � � & ��� � m V�� � 5 &�4 ( ��
27
��� 4 ��� � � S�� � ( � & ��V 4 S�� a �
� 
�� 4 1 ��� � 7+� 5 (_ IMLParser, IXMLParser, IHTMLParser

COM � � , � � � ( � � , � V�7
���`� � � ��� 0Q � ( � 
�� ��� 4 � � & � � ( � & a 
���O � ) 4 _ � � ( � 4 , � � � � S�� &+� , � 0 5 ��� � � ( , � � � ( � 4 , � V�7
��� , � � � 0 � , � ��- 4

MLParser
IXMLParser

IHTMLParser

IMLParser
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# #
S�� V 4 & ��� � ( ����� � ( � & � � 4 � 7� � V�� & � � � V2��
 4 � 4 ( & 4 � � 4 -�_ XML � � 0 � 4 S�� ��� ��- m � 4 7
V�� �2S�� V 4 & 7NS�� � � Q S�� V 4 & ��� � ( ����� � ( � & �

+� 4 7 4 ��- (�&�0 � �Q b

IMLParser
4 7 &�* 4 � 0 � � � c IXMLParser V�7
��� 4 7

#include "IMLParser.h"
#include "IXMLParser.h"

void test_xml()
{

std::ifstream  fin("file1.xml");

 
Q � 0 � 0 � & V�7
��� 4 - � � m �`� � -'� � ( � & ��
+� � m � ��
�� & 1 ( �+� S�
 4

IMLParser *p_xml_parser = createMLParser("root");

 
Q � � ) � & �

�� O 7 4 � V���� parseXML()

& � m V�� � 5 & �

 4 � - 5 & 4 1 � � 0 � � � , 4 � 

int ret = p_xml_parser->parseXML(fin);

 �
� - m ��
�� &�4 
�� � V 4 1 ��� ��
 4 1 ( 4 � a IXMLParser a � 4 7N1 � & V�7
������
 4 
 a IMLParserV�7���������� ) O � � & � � 
2� *�& � m V�� � 5Ý
IMLParser� 4 - � � m � &

vtbl a ��� � 4 
�� P � � � & �
� � m V�� � 5 & � 4 � PQ � & � ��� & � � ��� & , � V�7
��� &�4 7+�
� � 4 
�� P � � � & ��� � m V�� � 5 & �
� 
 4 � P ��1 � � � ��� , 


addSon()
print()

IMLParser vtbl

IHTMLParser vtbl
addSon()
print()

parseHTML()
validHTML()

IXMLParser vtbl

addSon()
print()

parseXML()
getRootNamespace()

Q ��� ( 0 � & ��� � 4 
�� P � � � & �
� � m V�� � 5 & � 4 � P �

`� 4 4 � ( � � ( � & �
V 4 S��+1 ( 4
MLParser vtblMLParser object

vptr

IXMLParser

IMLParser

IHTMLParser

addSon()
print()

parseXML()
getRootNamespace()

parseHTML()
validHTML()

4 ( ��
 4 � - 5 & 4 � �
� - m ��
���1 ��� ��1 ( 4 � a & V 4 S�� &+4 7 vtbl � 4 (vptr) - � � m � 4 � ( � MLParserO � 0 � , m - 4 ( a ��� 
�� 4 1 ��� � 7N� 5 (_ � � ( � & �
� � m V�� � 5
_ - � � m � & O � 0 �G��� � � 4 �Ñ��� 7�� O � & �
� � m V�� � 5 & � * 
 a b S�� V 4 & ��� � ( �u��- m � ��7Ñ� 5 ( c , m - 4 - � � m � , � V�� * S�� , 
 a ��
 * ����� - 4a IMLParser a 0 � 0 � & V�7����NO � 0 � , m - 4 - � � m �2� � - IXMLParser V�7
����� & � ) O � & 7 & � m V�� � 5 4 �
7�O 4 � 7�5 
��N� � � 
2� ) & � &_ & 
�� O 72��- ) � &`0 � 5 ) �+1 ( 4 �

Ô ®
i k � ° g+¹�¶�l�l2O � 0 �+- � � m � 4 ýT� ý
� g+¹�¶�l�l+O � 0 �`- � � m �`� � � &�4 1 ��� � ) m � (�Q g ­ Ö ¶�g
� ��� � � V�� - , � ( � )�� ��72��� ��� � V Q g � ´ ¶	®Q

C++
4 7 RTTI � � P � 5 � 
+� � -'��� ��� � ) & P � 7�5 0 � 5 � P ��� � & b 3
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# �

IMLParser *p_ml_parser = createMLParser("root");
IXMLParser *p_xml_parser = dynamic_cast< IXMLParser *>(p_ml_parser);

if(p_xml_parser==0)
return;

p_xml_parser->parseXML(fin);  // now OK

a 1 ( 4 _ RTTI 1 � � O � �U�

 & � � 7d1 5 � 
�� , � 7
����� , � � � 7 , � � ) & � Q � ) & � & 7�� ��� ��� RTTI 1 � � O � �U�
� 4 �G
�� & � *T& P � 7��+1 � � 0 S &_ ML(-:Net ��� � S & 7
���
7 & � � 7 &�* � & � � 72� ) & ����7
���
7
�+
�� & � 7

 ( a & � � &�& �

`- m � 4 S � 4 m ��
 4 S�� V 4 & 7N1 ( ��� �
� � * S ��
�� & a 7
V�� � � & V�7
��� 4�� , � 
��
� � � � ( � & , 
2_ � & 7 4 ( V�7
��� 4 - � � m �`� 4 � V 4 ��� 4 
�� P � � � & � m V�� � 5 4 � 4 ( ��� ��m -	� � ( � & b $_ % � � * S���
�� & ��� S�
 a , � 
���� &�0 � 5 � P�& �`- � � m �Q

QueryInterface()
& � m V�� � 5 & �

 0 � 0 � & V�7�������� � ) O �

class IMLParser
{
public:

virtual ~IMLParser() {}
virtual void addSon(IMLParser* pson) = 0;
virtual void print(std::string offset="") = 0;
virtual int QueryInterface(int id, void **ppv) = 0;

}; Q , � � P ��� 5'� � 72� 4 � V�� & � m V�� � 5 &
7
V�� � � & V�7
��� &�4 7 &�&�* �+� 5 0 ��� id_ � & 7 4 ( O � 0�4	& � � & � 7�5 
 4 � ) ( � void O � 0 �+
�� & 7
V�� � � & - � � m � & _ 7
V�� � � & - � � m � 4 - � � m ��� ppvQ

enum� � - , � � � 7 & , � V�7
��� &�4 7 , � &�* � ( � 7
��7�� 7 , � - � � V+� � ) O � ��� 7�
�� Q � � ( � & ��V 4 S���� & � m V�� � 5 & 7
� ��� �
enum IID { IMLPARSER_ID, IXMLPARSER_ID, IHTMLPARSER_ID};

� � � - � 7U) � 5 ��� � � V�� , ��� 
N� � ) O & 4 7�� a � ( , 7 4 _ , m - & �N� & 7 4 ( V�7
���UO � 0 �N- � � m �2� 4 � V 4 S�� V 4 & �

N� 7
��7���� 4 
 , � - � � V_ IID.h
4 7
� 4 a S�� V 4 &�4 m 
 & 4 4 ( &

Q � ( ��7
��� ��� & � m V�� � 5 & MLParser.cpp� � � V��
int  MLParser::QueryInterface(int id, void **ppv)
{

switch(id)
{
case IMLPARSER_ID:

*ppv = static_cast<IMLParser *>(this);
break;

case IXMLPARSER_ID:
*ppv = static_cast<IXMLParser *>(this);
break;

case IHTMLPARSER_ID:
*ppv = static_cast<IHTMLParser *>(this);
break;

default:
*ppv = 0;
return -1;

}
return 0;

}��� P�P�0G& � � & � � - , � 
��
�N- � � m � & � � * S������ � ( � &U& � � ��� , � � VG7
V�� � � & V�7
��� & , 
N�
V�) � � & � m V�� � 5 & �
� 
�� 4 1 ��� � 7U� 5 (_ - � � m ��� % � m � � a � ������� � � 
2V�7
��� & � & ) � ����_ static_cast� � P � 5 � 
 & � � -



COM � � � C++ � ����� � � � �	�
� ��� 
��

Suppor t@mh2000.co.il � � � � � ����� ��� � � ���� �� www.MH2000.co.il � � � ��� � � � � ��! � � "

# Ð
ë'ã ï í áRð ß`å â�ô
õ	ã â ß�é dynamic_castó àGï'ã è í ò â'ÞGé á�ë ß�áRëTã ì�ë öTã æRæ`ã á static_cast :  á�ë ô
á
static_castð í âGí ò ã ë ê ô
áuà ï â á�áuú (casting, ()) C ó â'ÞNí ù�í ù�â áuá�ë ß�á�á�ë'ã ì�ë ö
ã æ�àNá�ß`ã ï â� ô
í â õ ß�ádñ�ë ß�á�â const ó áGí à à î+ñ�ædë ö ß�æ�à static_castó Þ`æ`ã á C à
Þ`á�ë ß�á�áGë'ã ì�ë ö
ã æ�àñ`Þ
ã ë í âÑá�Þ í èNí à à î�ã ë ö
ã í2æ�à�ð î ã ß�îuú

non-const
ô
í â õ ß�à�ë ß�ã í2æ�à

const
è ã ù�ß�ô
í â õ ßú private/protected

Q
XML � � � V+S ��� 4 1 � � � - � & S�� V 4 ) � V

#include "IMLParser.h"
#include "IXMLParser.h"
#include "IID.h"

...
IMLParser *p_ml_parser = createMLParser("root");
IXMLParser *p_xml_parser;
p_ml_parser->QueryInterface(IXMLPARSER_ID,

(void **)&p_xml_parser);
if(p_xml_parser==0)

return;
int ret = p_xml_parser->parseXML(fin);

Q ¯�´ h � ý
­Q ) � 4 � XML � m � V+S�� ��� � � 4 � ( � ��1 � � � - � & S�� V 4 4 , � 
�� & , � m � V & �

`�
V�5 0 � ML(-:Net ��� � S ²
IMLParser.h

0 � 0 � & V�7
���+� � � V ·
IXMLParser.h a XML S ��� � 4 7NV�7���� & � � � V ·

1 � � � � - �dS�� V 4 & 7�c
7�) SUV�7
���G��5 0 � &U4 ( �+1 � ( ) -`� � � - 4 � � P m � &�* � � � Vd_ IID.h a , � V�7
���G� - � � VU�
� � ) O & � � � V ·_ ��� � ( ) - & � � 0 � O �

 &�* S�� V 4 4 S 4 7�� ML(-:Net � ��� 4 ( a b � �
MLParser.obj � � � � � & ) � V & � � � V ·

� � � � � & � � � V 4 � � 7�� V�1 ( � IMLParser.h, IXMLParser.h, IID.h a , � m � V 4 (#include)
& 4 4 ( & - m � �@S�� V 4 & ²_ MLParser.objO � 0 � , m - 4 - � � m � 4 � V���� createMLParser() ��� 4 � � 4 O &:& � m V�� � 5 & � � -Å� � ( � & 1 � � ( � * �

 & m V�� S�� V 4 & ²��� 4 
�� P � � � &�& � m V�� � 5 & � � - (IXMLParser * ) O � 0 ��- � � m � 4 - � � m � & ��
�� � ����
�� & 1 ( ��� S�
 4 _ (IMLParser * )_ QueryInterface()�
� � 4 
�� P � � � & ��� � m V�� � 5 & ��� - m ��
�� a � 5 � � ��� 4 � 5G1 5 � 
�� a IXMLParser V�7���� 4 - � � m �u� � -U� � ( � �d7
���
7
� S�� V 4 & ²_ &�* V�7
������� * � ( � & 7

_ � 4 
�� P � � � & destructor� & � 4 - 5 & � � -	� � ( � & 1 � � ( � * ��
+� � S�7
�+S�� V 4 & a , � � 0 � ²
× C++ \ cpp_com3

& � � � 5 0 ��
�m ����� 
�� 4 ���	��� � ( � & ) � V

Reference CountingQ
HTML � � XML � , � O � 0
& � � 7
� , � m � V+� � 7NS ��� 4 1 � � � - � & a 
�� & S�� V 4 & ) � V���1 � � � ���

IXMLParser *p_xml_parser;
IHTMLParser *p_html_parser;
IMLParser *p_ml_parser = createMLParser("root");

//  XML parsing
p_ml_parser->QueryInterface(IXMLPARSER_ID, (void **)&p_xml_parser);
if(p_xml_parser==0)

return;
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# Ò
ret = p_xml_parser->parseXML(fin1);
if(ret== 0) // success

p_xml_parser->print();

// HTML parsing
p_ml_parser->QueryInterface(IHTMLPARSER_ID, (void **)&p_html_parser);
if(p_html_parser==0)

return;
ret = p_html_parser->parseHTML(fin2);
if(ret== 0) // success

p_html_parser->print();
delete p_html_parser;

Q ��� ) � � ( �`�
� ��� 7
�+��� 4 P � �+S�� V 4 &`4 - a � � ( � & S�� ��� 5 4 7 &�* � 4 7��
_ CreateMLParser()��� 4 � � 4 O &`& � m V�� � 5 & � � -	7�� � 5 ��� , m - & ��
+� m � � 4 � � 4 - ·

_ � � , � � 0�& 7�� ��� 7�� , m - & �

`� � S�7 4 � � 4 - ·
a , m -2� �
� 
 4 , � - � � m � , & ��� 4 � 
d��- ) 4 � ) ( � a � �
� 7�� � 7 , � V�7
��� &G4 ( 4 , � - � � m � &G4 ( � � S�
d� V�- � 4 & � 4 � � 4 - ·_ , m - & �

`� � S�7 4 � � 4 -'� �����1 � � - � & _ � �
� 7�� � 7Ñ� � ( � & � - 5 � � 4 , � - � � m � & � S�
�� � V�- 4 � � � m & �uS�� V 4 & ��
�� � S�7
� & 1 � � O � �u
�� & Reference Counta , m - 4 V�7
���N� 4 � V 4 S�� V 4 ��7
V�� 4 ( �+_ � S ( � � & , � - � � m � & � 5 0 �N� � � - & � � �GV�� * S ��� � ( � &GQ P � 7�5�
�� &N&�* 1 � � O � �N� � � S�
���7_ 3 � � & � � � & � 0 S�� � a V�7���� 4 7+� � � S�7 4 - ��_ 3 � � &�*�& � � � , ) � V��Q � � ��� & � 0 S & 4 � & � � � & , � ) � V 4 IMLParserV�7
��� 4 �
� � � & P ��� � 4 
�� P � � � �
� � m V�� � 5	� � 0 � �
class IMLParser
{
public:

virtual ~IMLParser() {}
virtual void addSon(IMLParser* pson) = 0;
virtual void print(std::string offset="") = 0;
virtual int QueryInterface(int id, void **ppv) = 0;
virtual long AddRef() = 0;
virtual long Release() = 0;

}; Q � ( ��� � m V�� � 5 & �

+7
����� � � ( � & ��V 4 S����
class MLParser : public IXMLParser, public IHTMLParser
{
public:

...
long AddRef() { return ++ m_ref; }
long Release() ;

private:
long m_ref;
...

};

long MLParser::Release()
{

if(--m_ref==0)
{

delete this;
return 0;

}
return m_ref;

}

0 � 4 - � O �@
�� & , 
�� 7

 ( a Release()� ��� �
� 
R��� 0 S���� AddRef()
& � m V�� � 5 � & � � � & ��
�����) V�� & V 4 S�� &@Q � � 0
&_ delete� � - , m - & ��
 , � � � S�7
�

Q , � � V��`� � 7��	�
� 
�� V�� �
� � m V�� � 5 & Ô 4 � � & ��� � m V�� � 5 4 
�� � V+� �
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# Ó
� ��� 4 ( a , � - � � m � &`& � � �+��
+�
��) V�� & � � � S�
 & � * QueryInterface() � 4	& 
�� � V+� � -�V�7
���27
V�� �2S�� V 4 & � 7

 (L·Q 3 � � , ) � V�� & � � � &
int MLParser::QueryInterface(int id, void **ppv)
{

switch(id)
{
case IMLPARSER_ID:

*ppv = static_cast<IMLParser *>(this);
break;

case IXMLPARSER_ID:
*ppv = static_cast<IXMLParser *>(this);
break;

case IHTMLPARSER_ID:
*ppv = static_cast<IHTMLParser *>(this);
break;

default:
*ppv = 0;
return -1;

}
AddRef();
return 0;

}

Q
Release()

& � m V�� � 5 4 
�� � V+
�� & , � � 0 �2V�7
���`- � � m ����7�����7 & 4 , � � 0 �+S�� V 4 & � 7

 (L·
IMLParser *p_ml_parser = createMLParser("root");

p_ml_parser->QueryInterface(IXMLPARSER_ID, (void **)&p_xml_parser);
...
p_xml_parser->Release();

p_ml_parser->QueryInterface(IHTMLPARSER_ID, (void **)&p_html_parser);
...
p_html_parser->Release();

p_ml_parser->Release();

xdz z � �U�¸xGz �Nw��N�Q
ML(-:Net ��� � S 4 7 , � � S�
 & � ( � �+� � m � � 4 7NS�� ��� 5 � , O�� 7�� ) � � 7 , � � � � O � �`� 5 0 � & 4 O � a � � � m � 7 , � V�7�������1 � � � ��� , 


� � ( � &�4 7 , � � � 7 , � V�7
���+� 4 � V � QueryInterface
b 3

� � ( � & � � S�� ��m - 4 � & � � � Reference Count
b $

(createMLParser) ) � 4 ��V�7���� & ��� - m ��
������ ��� � )	� � ( � , m -'��� � m � b �� � � S�
���7u1 � � - � & V�� � ) �N� &�* a � 7
� & � & 
�� � 7�� 5 ( _ � 4 
 , � � � � O � �d�
7
� 4 7�� 4 � 5 � P�4 , � � 4 4 ( , � V�7����d� � ) O &�4 � 
�) ( 7u1 
 ( �Q
COM � � , � ��� � V & � 4 
 4 , � &�* , � � � ( � ��� ��� ��72� 4 - � a , � � 4 4 ( , � V�7
���+� � 72��- ( � � ) O ��� � 
N_ COM � � 7 , � V�7
��� &

4 � 5 � PN4 � 4 ( �

�� & × ML(-:Net ��� � S 4 7 , � V�7
��� &24 ( 4 � , � � � ( � &+4 ( 4 � 0 � 0 � & V�7
��� &2& � & � &�* V�7
��� � IUnknown ²× Reference Count1 � � O � ��� (QueryInterface) � � ( � &�4 7 , � � � 7 , � V�7
���+� 4 � V Q , � � � 7

�� & , � � � � O � � & � � 7��
_ ��� ��� � ) , m -	��� � m � � 4 5 P � &�* V�7
��� � IClassFactory ²

Q � ( � ) O � � IUnknown V�7
��� &
class IUnknown
{
public:

virtual int QueryInterface(int id, void **ppv) = 0;
virtual long AddRef() = 0;
virtual long Release() = 0;

};
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# Ø

4 ( _ IUnknown � 4 IMLParser V�7
��� & �G�
� ��� 
��
� & �
� � � &�P�& �
� � 4 
�� P � � � & �
� � m V�� � 5 & �

d� � � � - & a ��� 
�� 4 1 ��� � 7d� 5 (Q
IUnknown � �+7�� � � ( IMLParserV�7���� & ��
+� � ) O & 4 
�� & ��- ( � ��� � 7

#include "IUnknown.h"

class IMLParser : virtual public IUnknown
{
public:

~IMLParser() {}
void addSon(IMLParser* pson) = 0;
void print(std::string offset="") = 0;

}; _ � & 7 4 ( � � � � 7 , � � � � - , � � 
+��� � ( � & � m � V`� 
�7
_ IClassFactory �

 & � � ��
�� & � � - 0 �

Class Factory � xdz � � ��vTwy} � � z ~��T�Uz {R�U�UvTÌ2�� � � m & 7d1 � � � ( �d_ � � ( � & �
V 4 S���� & 7
��� ��� IMLParser V�7
����� &�* � ( � & 7G��� 4 � � 4 O & � m V�� � 5�� � -�� ��� � ) , m -`� � � m � � & ��-�) -1 �
� � & “ Factory Method” , 7�� Design Pattern , � � V a S � ( 7
�T� 4 4 ( 
�� & ) � 4 � , � V�7
����� � -+��� ��� � ) , � ��m -+��� � m � �_ , � ��m -	��� S � � & 7�� O ��1 � � ��5 4	& � - �
� � ( � & �

+S�� V 4 4 ��V�5 0 � ML(-:Net ��� � S , 
 a � ��� 4 ( _ , � ��m - 4 72� m � � � ��� � (	& ��m - ��7
��7���7 & V 4 S��`� � ) O & 4 
�� & 1 � � - � &Õ
IClassFactory , 7��G� � V��RV�7
���Ñ7
������7 IMLParserFactory  , 7�� & V 4 S��Ñ� ��
�) S � �GV�5 0 �Ñ
�� & a MLParser_ � 5 � � ��� 4 � 5	1 5 � 
�� , � ��m -	� m � � 4 S�� V 4 &�4 ( � ��� �
� - m ��
�� � a ��� S�� V 4 &�4 ( 4 � ( � � &Q �
� V 4 S�� & , � 7�� �

class IClassFactory
{
public:
   virtual int CreateInstance(int interface_id,

void** ppv)=0;

};

IClassFactory.h

class MLParserFactory : public IClassFactory
{
public:
   int CreateInstance(int interface_id,

void** ppv);

};

MLParserFactory.h

user.cpp

#include "IClassFactory.h"

...

Q ��� ) � V�� � �
7 4 ��- ( � 4 , � 7 4 � � � 4 -
&�* _ � � ���d��7�� 4 � � � m IClassFactory , O'1 ( 4 � a IUnknown � 0 � 0 � & V�7
��� & ��7�� � �'V�7
��� 4 ( a �
��) � V &�P�4 S & � 5 4 b 3_ Release()� � AddRef() a QueryInterface()��� � m V�� � 5 & ��
27
��� 4 MLParserFactory ��
+� � � S��

Ô MLParser � ��m -'� � m � � 4 � �
� 
+7
��7�� 7 MLParserFactory � �21 � 7�
�� & , m - & ��
2S�� V 4 & � m � � �+) m � ( b $
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# Ú
Q �
� � � � ��5

_ MLParserFactory � ����� ��� 
��
� & �
� � m V�� � 5 & 7�� ��� ��� IUnknown � �27�� � � ( IClassFactory ��� ) O & b 3
&�* - � � m �Ñ_ MLParserFactory.cppa 7
� ��� � & � � � V�� , m - & ��� � m � � (IClassFactory * ) O � 0 ��� 4 � � 4 O�- � � m ����� ) O & b $_ extern� ( IClassFactory.hV�7
��� & � � � V�� * � ( � �Q 1 V�� ���+��� V 4 S���� , � V�7
��� , � 7�� �

class IClassFactory : public IUnknown
{
public:
   virtual int CreateInstance(int interface_id,

void** ppv)=0;
};
extern IClassFactory *g_factory;

IClassFactoryuser.cpp
#include "IMLParser.h"
#include "IClassFactory.h"

IMLParser *p_ml_parser;
g_factory ->CreateInstance (IMLPARSER_ID, 

(void **) &p_ml_parser);
...

class MLParserFactory : public IClassFactory
{
   int m_ref;
public:
   MLParserFactory() { m_ref=1;}
   int  CreateInstance(int interface_id,

void** ppv);
   int   QueryInterface(int id, void **ppv);
   long AddRef() ;
   long Release() ;
};

MLParserFactory

class IUnknown
{
public:
    virtual int QueryInterface(int id, void **ppv) = 0;
    virtual long AddRef() = 0;
    virtual long Release() = 0;
};

IUnknown

_ C++\cpp_com3
& � � � 5 0 � a MLParserFactory.cpp� � � V���
�m ����� 
�� 4 ����� m � � & ��� �	�
V 4 S��+7
� ��� �

Q � � ( � & , m -'��� � m ��1 5 � 
+� � � � 72� � � a , ) � V 4�& ��� )�) � 
��+S�� V 4 & ) � VUÔ � m � � & ��� ����V 4 S�����7
���
7
�+S�� V 4 & ) m � (
#include "IClassFactory.h"
#include "IMLParser.h"
...

IXMLParser *p_xml_parser;
IMLParser *p_ml_parser;
ret = g_factory->CreateInstance(IMLPARSER_ID, (void **) &p_ml_parser);
if(ret!= 0) // cannot create the requested interface

return;

// test XML
p_ml_parser->QueryInterface(IXMLPARSER_ID, (void **)&p_xml_parser);

Q ¯�´ h � ý
­
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# Û
Q S�� V 4 4 , � 
�� & , � m � V & �

`�
V�5 0 � ML(-:Net ��� � S ²_ , � � � ( � &�4 ( � � � - , � - � � V , � & � 4 
 , � m � V2_ IClassFactory.h, IUnknown.h , � � � V�� & , � V�7
��� & � m � V ·

 IXMLParser.h,
Q , � 7
V�� � � & , � S ��� � &U4 7�V�7
��� & � m � V�� IMLParser.h S���� � &U4 7 0 � 0 � & V�7
���G� � � V ·

IHTMLParser.h_ IID.h
Q , � V�7����`� - � � V+��� � ) O & � � � V ·

_ MLParserFactory.obj � � MLParser.obj � � � � � & ) � V & � m � V ·
Q S�� V 4 & ²_ (*.h)

4 � � V�7NV�7
��� & � m � V 4 ( 4
(#include)

&�4 4 ( & - m � � ·
× MLParserFactory.obj � � MLParser.obj , � � � � � � & , � m � V 4 � � 7�� V+- m � � ·

� 4	& 
�� � V`� � -	� � ( � & 1 � � ( � * ��
 & m V�� ·
g_factory->CreateInstance(...) _ , � � P ��� 5 ( - � � m ��� 7�V�� � � & V�7���� &+&�&�* �`��� � - & � � �
& � m V�� � 5 & � � - (IXMLParser * ,IHTMLParser * ) 7
V�� � � & O � 0
& �R- � � m � 4 , m - 4 - � � m � & �

Ñ� � ��� ·_ QueryInterface() ��� 4 
�� P � � � &_ &�* V�7
������� * � ( � & 72��� � 4 
�� P � � � & �
� � m V�� � 5 & �
� - m ��
�� a � 5 � � ��� 4 � 5	1 5 � 
���V�7
��� 4 - � � m � & � � -'� � ( � ��7
���
7�� ·

_ � ��7
� ��� 7 , � � 0 ��V�7
��� & - � � m �`� � � S�7 4 Release()� 4 
�� � V ·

a MLParser, m -	� m � � �C
�� & � 4 � � 4 O & Factory � & , m -��
� - m ��
�� Q S�� V 4 & � 4 � - 5 ��1 � 7

�� & � 4 7 & ��
 & 
�� �N
�� & , � 7�� � &Q 7�V�� � � & V�7���� 4 � ��� 
+� � �����
#include "IMLParser.h"
#include "IXMLParser.h"
#include "IHTMLParser.h"
#include "IClassFactory.h"
...
g_factory ->CreateInstance (...)

p_ml_parser->QueryInterface(...)

p_xml_parser->parseXML()

p_xml_parser->print()

p_xml_parser->Release()

QueryInterface()
AddRef()
Release()

IUnknown

CreateInstance()
QueryInterface()
AddRef()
Release()

MLParserFactory

~IMLParser()
addSon()
print()

IMLParser

parseHTML()
validHTML();

IHTMLParser

parseXML()
getRootNamespace()

IXMLParser

~MLParser();
addSon()
parseXML()
getRootNamespace()
parseHTML()
validHTML()
print()

MLParser

CreateInstance()

IClassFactory

user.cpp
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# Ü
Q b

IXMLParser
&�*�& � V���� c 4 � � V�7NV�7
��� & � � -	� � ( � &�4 7 , � �
� � � 7 4 � - 5 �+S�� V 4 & a 
�� & � 4 7��

QueryInterface()
AddRef()
Release()

IUnknown

CreateInstance()
QueryInterface()
AddRef()
Release()

MLParserFactory

~IMLParser()
addSon()
print()

IMLParser

parseHTML()
validHTML();

IHTMLParser

parseXML()
getRootNamespace()

IXMLParser

~MLParser();
addSon()
parseXML()
getRootNamespace()
parseHTML()
validHTML()
print()

MLParser

CreateInstance()

IClassFactory

user.cpp

#include "IMLParser.h"
#include "IXMLParser.h"
#include "IHTMLParser.h"
#include "IClassFactory.h"
...
g_factory ->CreateInstance (...)

p_ml_parser->QueryInterface(...)

p_xml_parser->parseXML()

p_xml_parser->print()

p_xml_parser->Release()

& m � �U1 � * �2�

 * ����� - 4 _ b �
� � P V�� P�0 � 
d�
� V 4 S���� ��� 4 ( c , � V�7
��� 4 V�� 0 S � � �
��S�� V 4 &d& � m 4 � 5 ��� V�1 � * � 7�� 4 , � 7 4 7��Ý � � P � ��� , * � 5 � � ��� 4 � 5	� &�* _ ��� � P � V�� � V`�
� V 4 S�� 4 72�
� � m V�� � 5'�
� 
�� V��
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	�wRvÑ}	�U� �2Ï�� ��~N�Q S�� V 4 & � 5 4 ( ML(-:Net � � � ( � 4 72��� � ��� � ) � , � � � 7�5 
 , � � � 5 � 72� 5 0 �21 � � ) - , � ��� � V

� � ( Ô � 4 7 , � 7�� � 4 (*.obj) , � � � � � � & , � m � V & ��
+� 7�V 4 �2S�� V 4 & ��
+� � S�7 4 1 ��� � , 
 & _ (Late Binding) i µ ´ Ö l2i ´ ¶ � ¹ ²Ô 1 � � ( � * � & � � � 5 0
& ) � V`�

 4 5 ( 7 4 � 4 � � a � � ( � ��7�����7 & 4 S�� V 4 &�4 7 , � ��� 7�� � � 5 0 � 4 � 7�5 
 4 1 ��� � , 
 & a 1 (Q �
� � � � 7�5 
+� ��72��� ��� � V+� ( 4 � a � ��� � )�1 5 � 
�� , � � � � � � & � � ( � & � m � V+��
2V�5 0�4 
�� & � *�& � - � 4 1 � � ��5 &
�
� � � 5 0�4 , � m � V & ��
U� ) & � ML(-:Net

Q
(DLL = Dynamic Link Library ) ��� � ��� � )�� � 7�� VN�
� � � 5 0 V�5 0�4¸·

� h � ­ g�®T� ¯ � ° ± ®
i ¶¸
�� V��+��� 7 & � *2&�P � 7��Ñ_ (.h) V�7
��� & � m � V , -d) S � �u7
���
7
� 4 , ��� 
@V�5 0 �
� a DLL× (In-Process Server)

� h � ­ g�®T� ³ ´ µ@®�i ¶L
�� V��N��� 7 & � *U& P � 7���_ , � ( � 0 �CS�� ��� �2�
� 7
V�� 4 ��� 7 ( 7���7���7 EXE ��� � ( �ÅV�5 0�4¸·_ Server in Exe� 
 (Out-of-Process Server)� � � ( � &U4 7 , � V�7���� & �
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G� � S�7 4 1 ��� � , 
 & _ (Automation) ý ¹
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¶ � 
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� � m V�� � 5 4 7R®�´ l�¶ 4 -d� 4 � 5 0�4 1 ��� �`
 4 , 
 & a � ��� 4 (Ô b VTBL � & � , * � 5 � � ��� 4 � 5_ 1 
 ( � ��V�� 0 - ��
 4 � � 
N_ � *�& 7�� � ) 4 V�� � ) � & � � - COM
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 & COM
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COM ½¿J�ÀÁJ�MÃÂÅÄÆK¼ÇÉÈ Ê
Q , � 
�� & �
� � � � 0 S & , � ��� � V C++ ��5 7+� � - , � � � ( ��7
� ��� ����_ ) � 4 � C++ � � � � O � �`�
� - m ��
��	� � ( � & �

+� � � � � &�( ) -

4 7 .h � & � � � V��+
�m ��� private � & - ) � � , O 7G� ( �U��- � � � & � - � & _ � i ° � � (Encapsulation) ý ´ l � h ­�� ¹�® � � Ö�� A� � � 
�72� � ) a 7�) S��2� 4 72� � ) � & , � 7�� � ) � a S�� V 4 & ) � V 4 - , � - � 5 7
� private � � & � ��7
�+��5 0 � & � 
+� � � � 7N1 ( 4 � a � � ( � &_ , � � � ( �	�
� � O � 4 � � ( P ����- ) &�4 - 4 � V����� 0 ��- & 1 � � O � ���G�
� � m V�� � 5U��� ��7 , � O � � 4 ) � S�
u1 V��R1 � 
R_ (Name Mangling) ®�´ � Ù ¹ ° ´ ± gu®�´ l�¶ j ´ j � ¹ � B_ (Function Overloading)��� � m V�� � 5 &_ ��� S�
 & 5 7���� � ( � & � � V��+) � V�� & 7�� O�� 7�5 
��N� � � 
2� � � � ��) � V 4 , O � � ��� & C++
4 72� � V��2) � VN_ � i ° � �
� ¹�® � � Ö�� C_ (DLL) ��� ��� � ) & � � � 5 0�4 C++

4 72��� V 4 S��+��� � � 5 0 � ( � 5 &�4 - & 7
V�� &�* � � )
�
� 
 4 � P _ , * � 5 � � ��� 4 � 5 � � & 7�� � � � 7 VTBL � & �
� 
 4 � P �27
� ��� 7�� � �dS�� V 4 & ) � V 4 � � ( � & 1 � � & ) � 5 & 4 - � O & 4 1 ��� � 7�� � � 
��, � � � � O � � & �
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 IUnknown
4 ( _ � � ( � &`4 7 , � � S�
 , � V�7
��� 4 -'- ) � �+V�5 0 � & � 4 4 ( V�7����

 _ &�* V�7����+7
��� 4 , � � � � S COM � ��m -
 IClassFactory , � ��m - 4 72� 5 � � ��� 4 � 5'� m � � � ��� �
 IDispatch � � ( � 4 7 Automation� 4 � ( �
 IOleObject S�� V 4 & ��� � ( �+� 5 4 ( � � � 7�� , m - 4 7NV�7
���2O m � � �
 IDataObject

, � � ( � � � , � m � V�� (Clipboard)S�� 4 & � � ) & � � - & 4 V�7����
(Compound Documents)

IDropSource �� ��
IDropTarget

(Drag and Drop)� � � S�7
� & � � � O 4 , � V�7����

, � V�7
���+� � & � * 1 � � O � �� , 4 7N� 5 0 � ( � � - � VN� ��� 
�7 � V�7
��� &+&�&�* �2��
21 � � m 4 7�� ) ��
�� & a � � ( � 4 , � ��� � 0 � , � V�7���� 4�& 7�� O�S�� V 4 4 � 7�5 
 4 � � � m � 7 (Q
QueryInterface()

& � m V�� � 5 4	& 
�� � V��
p_ml_parser->QueryInterface(IHTMLPARSER_ID, (void **)&p_html_parser);

��� � S�� � -G1 ��� � &�&�* � & _ , � � � ( � 4 ) � � 4 � S � ( & � 0 � 0 ��1 � � O � �R
�� & � 4 7 , � V�7
��� & � 
u� � ( � & � � & � * a ��� 
�� 4 1 ��� � 7R� 5 (� m � � � &�4U& 4 � 4 - 7R
�� & , 4 7Ñ� 5 0 � (G&�&�* ����� ) O & � & � - � & _ � � ( � 4 , � ��� 
���� , � V�7
���u� 4 � V 4 ) � V ( S�� V 4 4 ML(-:Net, � � ( � - � ) S , � &�* � , � � 5 0 � , 
�� 4 � � 7�5 
�� � 4 � � , � � � 7 , � 5 � O	� � - , � V�5 � 0 � & , � � � ( � 4 7 , � m -2� 5 0 � , � � V Q ��� 7
O � � &_ , 4 � ( 4
 Globallyc GUID

& � � ( � & � 4 � � 4 O�) � S�
2� � & � * 4 1 V�� Open Software Foundation (OSF) 1 � O � 
2� � -�S���� 5 & � - � & 1 � � ��5 4��� � � ( � � 5 -N- � V�� & b , � ��� 3 � cT�
� � � � 0R3 $ � 1 � &�&�* ��� � ( � 4 ( 4 � � 4 ��� � 4 �G1 5 � 
��N- � � V &�* 1 � � O � �Ñ_ b Unique Identifier_ � 0 � � � 
�� V�
 , � � O � & - 7 & a (MAC) ��7�� ��� 7
S�� &Q � ( � ) O � � GUID � & Visual C++ � �
typedef struct _GUID
{

unsigned long Data 1;
unsigned short Data 2;
unsigned short Data 3;
unsigned char Data 4[ 8];

} GUID;  

Q � ( � ) O � � IUnknown � 0 � 0 � & V�7
��� &`&�&�* � a 
���O � ) 4
static const GUID IID_IUnknown  =

{ 0x00000000,
0x0000,
0x0000,
{ 0xC0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x46 }

};

�
� � 4 ��� m ) � & 0 V & ��� � 5 024 7N� * � � S��+� � -	O m � � �2
�� & ) � - � ��� � (Registry), � 7�� � & 1 � � O � ��� Q GUID � 4 , � O � m � � � 5 0 � , � ��� � V& � � � & �
{XXXXXXXX -XXXX -XXXX -XXXX -XXXXXXXXXXXX} � ( � *�& P � 7���O m � � � IUnknown a 
���O � ) 4
{ 00000000-0000-0000-C000-000000000046}

& � � � 5 0 ��
�m ��� &�* � 4 (�Q GUIDGEN 
�� V�� & GUID ��� � m � 4 � 4 (	4 � ( � Visual C++ Ô , � � 0 �+V�7���� 4 GUID , � � m � � �`) m � (
<Visual Studio dir> \ Common \ Tools
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� Ð
_ b GUIDGEN.exe��� � ( � & ��5 0 � & � Tools / Customize- � m � �	� � -	S�� ��� 5 & ��� � � 0+4 7 Tools � &�P � � 5 � 4 � 5 � 0 � & 4 � � m � cQ 
�� & � 0 � & - � 5 � � GUIDGEN � 4 - 5 & �

��� ��� �! 
" # � � �%$ � ��&�' (*)���' � + (%,Clipboard -  (Copy) (�.0/0# (0(*/!� ' �!+ &1� 2 #
3!� )!�0' � +4' + 5���6�' + 5��1' � 7 � ��' �!+ &!�1�  8 (
 9 : 8
(�&�' ;�&0� (0� MFC - 6

// {AB324DF7-DF40-43b8-A5C2-B6BC84BA48B4}
IMPLEMENT_OLECREATE(<<class>>, <<external_name>>,
0xab324df7, 0xdf40, 0x43b8, 0xa5, 0xc2, 0xb6, 0xbc, 0x84, 0xba, 0x48, 0xb4);

��� ��� � : � /�(��!� "<(� � # +
# 7 6 ��� ; ��(1)���' � + (%, � ' + 5��0(%= � 7 � � (1" 7  �(�' # (08
� /?> � ' @��0(%= � 7 � � (�A 5�� ��" � # � /0 ��/�� &�� ' . : ' � 7  9 DEFINE_GUID � ' .0�06
// {AB324DF7-DF40-43b8-A5C2-B6BC84BA48B4}
DEFINE_GUID (<<name>>,
0xab324df7, 0xdf40, 0x43b8, 0xa5, 0xc2, 0xb6, 0xbc, 0x84, 0xba, 0x48, 0xb4);

9 � )0)!51# � 6 . (struct) (�; 6 �!8B' " = � �1(�(!> �!(<� �!�  ��(<)!�0' � + 6
// {AB324DF7-DF40-43b8-A5C2-B6BC84BA48B4}
static const GUID <<name>> =
{ 0xab324df7, 0xdf40, 0x43b8, { 0xa5, 0xc2, 0xb6, 0xbc, 0x84, 0xba, 0x48, 0xb4 } };

9 (�5�.0(�(*/�> � ' @��1/0)!� �!6
= 7�� � ��(�(0> �0(<� # � 6 ' (<)!�0' � + 6
{AB324DF7-DF40-43b8-A5C2-B6BC84BA48B4}

9 &�6 (*(�(0> �0(*' 7�� ; IMLParser.0���!�0(<' � 6 #�C  ���0 
, � �!�  ��(<)���' � + 6��!�0/!�!;�� ; &�(0>�.0' + 6
// {A7DD9019-C85F-449c-806A-32825AA5CB0E}
static const GUID IID_IMLPARSER  =
{ 0xa7dd9019, 0xc85f, 0x449c, { 0x80, 0x6a, 0x32, 0x82, 0x5a, 0xa5, 0xcb, 0xe } };

DFE E G H%I�JKDLE H%MON%N�PQMOR N�E MTS0UVJ�W4P
X4N
�  &V3�� .0�06 - IClassFactory- � IUnknown - 3!� � ; .�/�(Y3!� .0���0�06���� ��� �Z(��!# � � : 8 MLParser 6 � 8 ' (F" � .Y/�&[(�; �!;9 # 7 6 ; �%30� 6  ��(1, � /!� 8 &� ��$ + � &06
� ; ' 7 � �, IID.h \ 6 � .0(</�&1.!� @��0 4$ /0� ;�$ 8
� �08�, IClassFactory.h- � IUnknown.h C � ; ' 7 � �%30� .!���0�!(<� 7 6 .1/!&�.0@��0;�](�  8 (0(F/!&VA � 5�� ;�C 3!� � /�� 8 &0 �0([30� 7 6 .� �/��   8 (�(Y3�� .0�06�$ 8  �C unknwn.h \ 6 � .�6�3!� ' " = � �[ 2 ; (Y3!� .0���!�0(F� ; �Q]9 (0> \ 6 � .0 
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#include <unknwn.h> 9 (�; � �1)!# ��$ + � &�6 IUnknown .0���!�0(</�� � 7�.�; � +B/�&*' � " = ;0CMLParserC 6 � 8 ' (</�.� @���6F]
MLParser.h
...
class MLParser : public IXMLParser, public IHTMLParser
{

...
HRESULT _stdcall QueryInterface(REFIID iid,  void ** ppvObject);
ULONG _stdcall AddRef(){ return ++ m_ref; }
ULONG _stdcall Release();3�� � 5%$ � � 7�� S_OK 9 3!� 8 ' #4' + 5��1 6 .0 B � 8 � ( HRESULT 3! ��5�� + � )%&0� ( QueryInterface- �1'�> @�� �!( : ' # (rqC (�@� 7�(%/!.0� " 6  *�!�!��� SUCCEEDED(hret)� ' .0&!�0(L, 3!� ; � �F3!� = � 5���/!� &0� = �F3!� ; � � 7��L3!� ' @�&L3!� 8 ' #*C $ � .�/, $ �  �!84/!.0� " 6  FAIL(hret) - �,Windows - 64/�� � 7�.�; � +  4/0� ; .0/�(�&0� ' .1/!�!8 5�� �1$ � � 7�� _stdcall q5�� + � )!�Y' " = � �[� ��7 # IID , IID & - 8�' " = � �0( REFIID 5�� + � )[' )���' + 8�/0 6 .!� QueryInterface (�� 7�.�; � + (rq,GUID

9 3!" � .!(*A � # 506
' 6 5!� (0�1� + 8 GUIDGEN �  8 (<� 2 #46 � 8 ' (< ��3!� .!�!�!�0(*� # � 6 .1/!&1' � 7 � ;���� ��� �!( \ 6 � .�6F]
MLParser.cpp
...
// {A7DD9019-C85F-449c-806A-32825AA5CB0E}
static const GUID IID_IMLPARSER  =
{ 0xa7dd9019, 0xc85f, 0x449c, { 0x80, 0x6a, 0x32, 0x82, 0x5a, 0xa5, 0xcb, 0xe } };

// {2CBE2B06-39BA-49a2-AD54-48655B41509D}
static const GUID IID_IHTMLPARSER =
{ 0x2cbe2b06, 0x39ba, 0x49a2, { 0xad, 0x54, 0x48, 0x65, 0x5b, 0x41, 0x50, 0x9d } };

// {D286043D-D419-43fd-BEB7-27D42C26E54E}
static const GUID IID_IXMLPARSER =
{ 0xd286043d, 0xd419, 0x43fd, { 0xbe, 0xb7, 0x27, 0xd4, 0x2c, 0x26, 0xe5, 0x4e } };

9 3!" � .0 4(��!� " 6 IUnknown .!�!�!�0(*/!� � 7�.�; � +4/!&��!�!��; : ���0(�6sq
HRESULT  MLParser::QueryInterface(REFIID id,  void ** ppv)
{

if(id==IID_IMLPARSER)
*ppv = static_cast<IMLParser *>(this);

else if(id==IID_IXMLPARSER)
*ppv = static_cast<IXMLParser *>(this);

else if(id==IID_IHTMLPARSER)
*ppv = static_cast<IHTMLParser *>(this);

else // error
{

*ppv = 0;
return E_NOINTERFACE;

}
AddRef();
return S_OK;

}

ULONG MLParser::Release()
{

if(--m_ref==0)
{

delete this;
return 0;

}
return m_ref;

}/�&[/!���!�0�!� IClassFactory� ; .�/�([.0���0�!(��[/!�!' � �
&0� ( 9 3�&�/�(�6�� � ; � �V/!' 6 � # MLParserFactory(0.� @0�0([3�=�]
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9 �  ��/!� � 7�.0; � + (

#include <unknwn.h>

class MLParserFactory : public IClassFactory
{

int m_ref;
public:

static int m_DllLockCount;
MLParserFactory() { m_ref=1; }
HRESULT _stdcall CreateInstance(IUnknown * pUnkOuter,  REFIID riid, void ** ppvObject);
HRESULT _stdcall LockServer(BOOL fLock);
HRESULT _stdcall QueryInterface(REFIID iid,  void ** ppv);
ULONG _stdcall  AddRef() { return ++ m_ref; }
ULONG _stdcall  Release() { return --m_ref; }

};� )!)05�(�; /!���!(1� + 5�� ;0.0���0�!(*' )!�0' + ��(0&�� ' .0(1$ + � &�C '�> @0� �0( : ' # (*/0' " = (�6�3!� � � ; � ��(*" 6  ��C /�� &�'  
$ /!� ; ��� + 8uq&0� (��FC IClassFactory � ; .0/!(v.0���!�0(w/0� 7�.�; � +O� (�� > 9 LockServer() (�� 7 .0; � + (�� m_DLLLockCount/!� ; 8 /!6�30� �07 #< �F' � (0��' � 7 � � : ' � 7  - � )0)!5!(�(�; � �0( : ' #<� 2 + # - $ � ' 8 � > 6 Factory - (�3!7 #</! � # ;  */!���!�!�, �!�0/!���!(
9 ��� ��� �!( \ 6 � .�6 : 84/0' " = � ��(�� 7�.�; � + (rq

HRESULT MLParserFactory::LockServer(BOOL fLock)
{

if(fLock)
m_DllLockCount++ ;

else
m_DllLockCount--;

return S_OK;
}' 5!@�� ��/0' @�&FC � )!)05�(%(�; � �!(%3!" � .!�LC /!�!&�(�; /!���!( : ' #<3!&F, � ; &0�  � 6*(�; /�����&0� (%(�� 7 .0; � +  �' )!�0' + ( 9 ' 6 5�(, (0>0$ � ; = ; ��6�����/��!�!(<" � .0(</�&1(0&�' ; : ���0(�6�, " @�&�� ; �0�

9 @0� .� (*" � .06
3!� � � ; � ��([]9 3!� .0���!�0(<� 7 6 .*/!  8 (rq
#include <unknwn.h>
#include "IMLParser.h"
#include "IXMLParser.h"
#include "IHTMLParser.h"

 9 � /0� ; 8 /06�3!' � " = (� 4� �  # � ML(-:Net /0' 6 @<� 2 #4@�� .0  43!� ' 5���;��  &13!� # � 6 . - 3!� .!�!�!�0(*� (0> �1/0' " = (rq
// {A7DD9019-C85F-449c-806A-32825AA5CB0E}
static const GUID IID_IMLPARSER =
{ 0xa7dd9019, 0xc85f, 0x449c, { 0x80, 0x6a, 0x32, 0x82, 0x5a, 0xa5, 0xcb, 0xe } };

// {2CBE2B06-39BA-49a2-AD54-48655B41509D}
static const GUID IID_IHTMLPARSER  =
{ 0x2cbe2b06, 0x39ba, 0x49a2, { 0xad, 0x54, 0x48, 0x65, 0x5b, 0x41, 0x50, 0x9d } };

// {D286043D-D419-43fd-BEB7-27D42C26E54E}
static const GUID IID_IXMLPARSER =
{ 0xd286043d, 0xd419, 0x43fd, { 0xbe, 0xb7, 0x27, 0xd4, 0x2c, 0x26, 0xe5, 0x4e } };

P4E x4y
JzW
R HK{?MTI�E N�G E WOJ%G E X4|
' @�&� � : 8FC (DLL) /!� ��; � "F' � �!� .Z/0� � ' + 5!8F� /!� &Q.�+ 5! L&!� (ZC @0� .�  L6 � 8 ' ([" � .V �Z/!� ��; � "Y(�.0+ 5!&06L�   8 (V$ � � # ' (, � ��; � "�$ + � &�6�(�7 � '1$ ��> 6�� /!� &L$ � # )0 < 8 � �?&0� (LC �  �L6 �!@0�0(% � (Registry) 3!� �!� ' (%/!8 ' # �06*6 � 8 ' (%/!&L3�� �!' �?@�� .0 (��= � &0"  : � ' 71� ; � &%@�� .0 (%C $ 8�� �08*, " � .� + 8 �! 
�  6 ��C 6 � 8 '<� /�� &�6<3!� ����/����0(�3!� �0� �!� �0' + 5��� � # + (� 
 � 8 �!@�� .0 (�(0>!$ + � &06, � )!)05%$ + � &0646 � 8 ' (<" � .1/!&��  ��" � .0 (link) ' �!.0 
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6 � 8 ' (1(�(0> �6 � 8 ' (�3!� �!� '  *�!�!���L(0>?(0(0> �Y, ~Class ID  �F' � 7 � .�� CLSID &�' .�; ( GUID 3!� � .�6 � 8 '*/!.0 @��0 <3�=BC 3!� .!�!�!�� *� �!8, (Class Factory)3!� �07 # (< ��' 7�� � ( - /0� 64/�� # 7��0&06�C @�� .0 (<� 2 #4� ��; � " (*� ' � 7 � � : ' � 7  (Registry)3�� �!� ' (</�8 ' # �06

9 3!� .!�!�!�� 
� ; # 7 � 6 �%(0>  4(��!� "
$ + � &06 GUIDGEN �  8 (<� 2 # (CLSID) 6 � 8 ' (</�.� @��� 
(�(0> �*' 7 � �  
$ /0� ;
// {42DE0E10-DFEC-4206-8A98-6891A43F63AF}
static const GUID MLPARSER_CLSID =
{ 0x42de0e10, 0xdfec, 0x4206, { 0x8a, 0x98, 0x68, 0x91, 0xa4, 0x3f, 0x63, 0xaf } };

, 3!� ��� &0/!�!(*3!� .0���!�0(<� 7 6 .13!#B" @�� 6 ML(-:Net /!' 6 @<� 2 #4@0� .�  
.�+ � 5��0��CDLL /0� � ' + 5! B' � " � (<' 6 � #B6 � 8 ' (
@�� .� (<6 ��@��1 #B6 � 8 ' (*3�� �!� '&!� (�� >?/0� ; 8 � /F �F� ' .0� # (L(�" � .0+ /[, (Setup)(�; .0/!(%/!� ; 8 / - 6 � 8 ' (%/0; 8 � /F3!#<" @�� 6 - ML(-:Net /0' 6 @0�� 6 .0�F@�� .0 (, @0� .� (*6 ��@��1 � (Registry)3!� �!� ' (</!8 ' # ��6
6 � 8 ' (*3�� �!� '4/�&*# 7 6  

9 6 � 8 ' (*(�(!> ��$ � � 7 : � /1/�� &�6 ( COM /�� � 7�.�; � +  4�  �1/�� � ; 8 /�" � . : � /��*/�� &�� ' .*# 7 6  B � 8 ��@�� .0 (<6 � 8 ' (</0; .0/!(*' @�&0 
9 COM /0� � ' + 51 � @�/!&1/0� 7�.0; � +Kq

CoInitialize(0); 9 (Factory)' 7 � � ( - /0� 6�3!7 #4/0; � # )! 4(�� 7�.0; � +Kq
STDAPI CoGetClassObject(

REFCLSID rclsid , //  component clsid
DWORD dwClsContext ,
COSERVERINFO *pServerInfo ,
REFIID  riid , //  ClassFactory interface
LPVOID *  ppv ); //  returned ClassFactory object

, 6 � 8 ' (< � clsid - (</!&�$ � � 7�� rclsid C $ � ��&0' (<' )!�0' + (C � 8 �  (�/ - 3!� ; +�/!' ��$ � � 7�� CLSCTX_INPROC_SERVER 9 6 � 8 ' (�= � 5�/!&�$ � � 7 ��� ; �!(T' )!�0' + (/!' �[$ � � 7�� CLSCTX_REMOTE_SERVER- �BC � 8 �  (�/ \ � @L/0' �[$ � � 7�� CLSCTX_LOCAL_SERVER , .!@�� ' �8 2 " 6 � Factory - (F.0���0�F/�&Y$ � � 7 �F� # � 6 ' (L' )���' + (FC 3!7 # (�' 7 � � �4(��  #�(�; � 8 �!(�/�&Y$ � � 7 �F� �!�  ��(�' )!�0' + (, ��.!� 6 �!(*307 # (*/06 � /!8  B# � 6 7 ��&0� (*� �0� �!@�(<' )!�0' + (���~ IClassFactoryC � ;  6 � .!� Factory - (�3!7 #
 � CreateInstance() (�� 7�.�; � +  �&0� ' .� �$ /!� ;!C (�@��  7 � CoGetClassObject() (�� 7�.0; � + (�3�&9 &!�0= � "  
, 6 � 8 ' (1307 #B/�&* # � + 6
/0' 7 � � �!(
hret = CoGetClassObject(mlparser_clsid, CLSCTX_INPROC_SERVER , NULL,IID_IClassFactory, (void

**)&pIFactory);

if(SUCCEEDED(hret))
hret = pIFactory->CreateInstance(0, IID_IMLPARSER, (void **)&p_ml_parser) ;
if(FAILED(hret))
{

CoUninitialize();
std::cerr << "failed to load DLL";
return;

}
pIFactory->Release();

}

3!� &0� ' .0�!(s, /0' @�&s3!� ; � �r(�&0� = ��� 8 ' # �ZC (0@� 7�(u(�' .0�06 S_OK &!� (K/!� � 7�.�; � + (��u/�@�&u 8 ��' > @�� �!( : ' # (, (0�0&0/!(�6<C &0 4� &�(�@��  7�(*(�� 7�.0; � + (*3�&0(130� ' � > @0� FAILED(hret) - � SUCCEEDED(hret)

Factory - (�3!7 #
/!&!��6 � 8 ' (1" � .�/!&%/0; # � )L&�� ( 9 " @�&!8
 2 ; (1/!�  � # + (1� /!�%/�&�/0# 7 6 � CoCreateInstance() (�� 7�.0; � + (9 : 84 2 ; (</�&*# 7 6  4$ /!� ;0C &!�0= � "  
, 6 � 8 '
3!7 #4� ; �0�1/0' 7 � � �0�
hret = CoCreateInstance(mlparser_clsid,

NULL,
CLSCTX_INPROC_SERVER,
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IID_IMLPARSER,
(void **)&p_ml_parser);

if(FAILED(hret))
{

CoUninitialize();
std::cerr << "failed to load DLL";
return;

} 9 � /0 # + (�������/��!�!(<� 2 #46 � 8 ' ( DLL /!; � # )�� 6  ��/�&1(�&0' ��3!� &�6 (*3!� ��� �!' /�(
9 CoGetClassObject()- � CoInitialize() /�� � 7 .0; � + (</! # + (<� 2 #4$ � ' 8 � >  B6 � 8 ' (</0� � ' + 5�/0; # )!;�$ � ��&�' (<6  �06F]� � � �

CoInitialize(0)

CoGetClassObject(...,&pIFactory)

pIFactory ->CreateInstance (...,&pMLParser)

p_ml_parser->QueryInterface(...)

p_xml_parser->parseXML()
CoInitialize()

CoGetClassObject()

� � � � � ��� � � � � �
COM

-------------------------
mlparser_com.dll
-------------------------
-------------------------

Disk

� � � � � �0� � � � �
(Registry)

CLSID � � � � � � �
{42DE0E10-...}

d:\mlparser_com\
mlparser.dll

� � � � � � � �   � � ¡
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9 6 � 8 ' (</0� � ' + 5�" � .1 843!#B" @�� 6
$ � ' 8 � >  4$ # )!; � Factory- (*3!7 #  B# � 6 7��1@0� .� (* 6 .!��C &�6 (<6  �!6

£ ¤ ¥ ¦
CoInitialize(0)

CoGetClassObject(...,&pIFactory)

pIFactory ->CreateInstance (...,&pMLParser)

p_ml_parser->QueryInterface(...)

p_xml_parser->parseXML()

CoInitialize()

CoGetClassObject()

§ ¨ © ª § «�¨ § § ª ¬ ­
COM

® § ¯ ª °�± ² ²
mlparser_com.dll

CreateInstance()

LockServer()

MLParserFactory

~MLParser();
addSon()
parseXML()
getRootNamespace()
parseHTML()
validHTML()
print()

MLParser

9 Factory- (1307 #B � CreateInstance() (�� 7�.�; � + (</!� # 7 �!&�6
6 � 8 '
3!7 #B' 7 � ��@�� .0 (1C $ � ' @�&!(<6  �!6³ ´ µ ¶
CoInitialize(0)

CoGetClassObject(...,&pIFactory)

pIFactory ->CreateInstance (...,&pMLParser)

p_ml_parser->QueryInterface(...)

p_xml_parser->parseXML()

· ¸ ¹ º »�¼ ½ ½
mlparser_com.dll

CreateInstance()

LockServer()

MLParserFactory

~MLParser();
addSon()
parseXML()
getRootNamespace()
parseHTML()
validHTML()
print()

MLParser

, (ParserXML())3!� ; � �%3!� /!� ' � ��� �  #B � # + (� � (QueryInterface())6 � 8 '  43!� ; � ��3!� .!�!�!�* 6 .0 4@�� .0 (< � 8 ��/0# 8 �

DLL ¾ xOP4E x
y4JKMQR N%E NzS0¿VJ�W4P
X4N" � .� <� )!)05L' � �!� .�# 7 6  *@0� .� (%" 7�� : ' � 7�(%/!&�' � /0+ ; : 8 6 � (DLL) /0� �0; � "*' � �!� .�/!� � ' + 5!8<6 � 8 ' (%/!&L(�; 6 ;?� >?(�" 6 # �06, @�� .� (<)!.0� � � ' + � (DLL) 6 � 8 ' (<)!.0� � � ' + 9 3!� � ; �! B" � .!(</!" ' + ( : � /�3!� &�6 (*3!� 6  �!(*/!&1# 7 6 ; : 843��! 
, 6 � 8 ' (
9 (�" 6 # �0( :  (0�*/�&*�   84$ + � &06
(0&�' ;0C 3!� )0' � + �!(*3!� 6  ��(</�&*# 7 6 ; ��� ; +  

9 6 � 8 ' (<)�.�� � � ' +�]
Win32 Dynamic-Link Library = � 5��*)�.�� � � ' +B/!' � 7 �Àq, �!" @�(<)!.0� � � ' + (</0� � ' + 5! 43!" � .!(<)!.0� � � ' + (��*6 � 8 ' (<� 7 6 .1/!.0/0# (rq, 6 � 8 ' (</�.� @��*' � 6 # (CLSID) (0(0> �1/0' " = (rq, ' 7 � � ( - /0� 6
/!.0 @��1 �%��� ��� �!( \ 6 � .�6 DLL - (</�� � 7 .0; � +4��� ��� �Áq

.def \ 6 � .�6 DLL - (</�� � 7 .0; � +B� 2 #
&0� 7 � �Àq,mlparser_com.dll(�� � ' + 5!( \ 6 � .1/0' � 7 � ��C /0� ; 8 /!(*' � " � (rq
9 @�� .0 (<)�.�� � � ' +�]

Win32 Console Application= � 5��*)�.�� � � ' +B/0� � ; 6sq, )�.�� � � ' +  
C user.cppC @0� .� ( \ 6 � .1/!.0/0# (rq
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, @�� .0 (<6 ��@���6 (CLSID) 6 � 8 ' (*(0(0> ��3�� �0� 'sq,COM /!� � 7�.0; � +  B/!� &0� ' .1� 2 #4� ; �!�13!7 #B' � 7 � � � 6 � 8 ' (< � DLL - (*" � .1/0; � # )Tq

, )!� ' � + 6�30� 6  ��(< #4/0# 84' � 6 # ;
6 � 8 ' (<)�.�� � � ' +@�� � - � " (*/!6 � /!6�.0� '
)�.�� � � ' +4' � @�6  
�!�!,mlparser_com 3��!6 Win32 Dynamic-Link Library = � 5��1)�.�� � � ' +4' � 7 � ;�], 3!� �0� �!� � (*A ��&* �

9 ~ )!.0� � � ' +  43!/!� &�A � 5�� ; � ��3!" � .!(<)!.0� � � ' + (��*6 � 8 ' (<� 7 6 .1/!&��!" @�(*)!.0� � � ' + (*/0� � ' + 50 
.�� /!# ;�]Ã MLParser.h/cppÃ MLParserFactory.h/cppÃ IMLParser.hÃ IXMLParser.hÃ IHTMLPArser.h

9 GUIDGEN �  8 (<� 2 #B' 7 � � ;�(0>�(0(0> �%, (CLSID) (�(!> �16 � 8 ' (</�.� @��*' � 6 #4' � " = ;�]
// {42DE0E10-DFEC-4206-8A98-6891A43F63AF}
static const GUID MLPARSER_CLSID =
{ 0x42de0e10, 0xdfec, 0x4206, { 0x8a, 0x98, 0x68, 0x91, 0xa4, 0x3f, 0x63, 0xaf } };

\ 6 � .0( : � /���� /!� &�&0� ' .� Ä(�� (��z$ /0� ; ��� " 8 6TCMLParser.h \ 6 � .�6 extern � 2 #r(!>w# � 6 .�> � ' 8 ;z$ 8r� �!89 MLParserFactory.cpp

extern const GUID MLPARSER_CLSID ;
 

9 MLParserFactory.cppC ' 7�� � ( - /!� 64/�.� @0�* �%��� ��� �!( \ 6 � .�6
/!� &06 ( DLL - (</�� � 7 .0; � +B/�&1���0�0;�]9 DLL - (< ��(�50� ; 8 (</0� 7�.0; � +Kq
BOOL APIENTRY DllMain ( HANDLE hModule, DWORD  ul_reason_for_call,
                       LPVOID lpReserved );
{
    return TRUE;
}

 9 Factory- (*3!7 # 6
��� ��� � : � /16 � 8 ' (*3!7 #4/!&1/0; # � )�(*(�� 7�.0; � +Kq
STDAPI DllGetClassObject(REFCLSID rclsid,  REFIID riid, void** ppv)
{

if(rclsid==MLPARSER_CLSID)
return g_factory.QueryInterface(riid, ppv);

else
{

ppv = 0;
return CLASS_E_CLASSNOTAVAILABLE;

}
}� 2 #46 � 8 ' (*/!&�/0' 7 � � ��C $ 8
3�&!��CMLParser �%(!>0&0� (1$ � # )! 
��.�� 6�@0� .� (0��6 � 8 ' (1(�(0> ��3!&1/�.�" � 6�(�� 7�.�; � + (

 , ' 7�� � ( - /!� 6
3!7 #B � QueryInterface(�� 7�.0; � +  4(�&0� ' .
 9 $ � ' 8 � > (�� DLL - (<" � .1/!&1' ' @��! 4$ /!� ;�3!&1/!.0" � 6 (*(�� 7�.0; � +Kq

STDAPI DllCanUnloadNow()
{

if(MLParserFactory::m_DllLockCount==0)
return S_OK;

else
return S_FALSE;

}
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' ' @��! �$ /!� ; ��/��0& : ' #�(0>�(�' .0�06<(�' � > @0�0�0Ç -  
# � = ( Factory - (�3!7 #
 ��/!�  � # ; (�(�; � ��3�&�/�.�" � 6<(�� 7�.�; � + (

 , ~ 3!7 # (</�&*' ' @��! 4$ /!� ;�&� � ' .0��' > @�� �1' @�&%C ~ 3!7 # (</!&� 8 � /0 <6 � /�8 ; ��Cmlparser.def3��06 \ 6 � .�)!.0� � � ' + 6*' � " = ; 9 /�� ; � ' @�&!( DLL - (�/�� � 7�.�; � +<� /!�L/!& .def \ 6 � .%� 2 #*&�7 � � ;�]9 &�6 (*$ 8 � /�(</�&
; mlparser.def - Declares the module parameters.

LIBRARY      "mlparser_com.DLL"

EXPORTS
DllCanUnloadNow   @1 PRIVATE
DllGetClassObject   @2 PRIVATE

9 @�� .0 (<)�.�� � � ' +, com_user3��06<CWin32 Console Application ���0 
C � (0�0 84= � 5��*)�.�� � � ' +4(�; 6 ;�], 30" � .0(*)!.0� � � ' + (0��C user.cppC @�� .0 ( \ 6 � .1/!&1)!.0� � � ' +  
.�� /!# ;�](�(!> �F/�&Y3�� �!'  ��!�
C 6 � 8 ' (L" � .F/�&Y$ � # )! 1 8 � �4@�� .0 (��[� " 8 6�, @�� .� (�6 ��@���6 (CLSID ) 6 � 8 ' (L(0(0> �F/�&Y3�� �0' ;�]/! # + (1� 2 #
/0� ; " ��/!&�>0# 7 6 ;0� ; & - 30� 8 ' "�' + 5!�06
/!&�>�# 7 6  
$ /!� ;!, @�� .0 (*6 ��@���6 � (Registry) 3�� �!� ' (1/!8 ' # �06
6 � 8 ' (9 regedit.exeC 3!� �!� ' ( : ' � #

È É Ê Ë<Ì�Í�Ì RegistryÎ Ï È Ð Ñ!Ò É�Ì!Ð É Ó Ì�Ë<Ì Ï Ê Ô Ë*Õ Í�Ö Ï
HKEY_CLASSES_ROOT / CLSID × Ø Ð Ö�Ù Ë Ø Ð Ù Ð Ó Õ Ú!Ë<Ì�Ö

Û Ü Ý
Þ�ß0à4á â ã à4ß!ä
Û clipboardå àBæ?ç è é ê�ë!ì<í!ë0é è î ã4ã ä Ý é ì*ì�ì0ç ë (Ctrl-C) æ!ï0æ0á ìrð
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{42DE0E10-DFEC-4206-8A98-6891A43F63AF}

	HKEY_CLASSES_ROOT / CLSID ä ß�ò�é ì�
 ñ á ì�� è ë�ä 
TðÛ 
 ñ á ì*é â�è ñ�æ0á Ý 	 é ß�ò�à è (Ctrl-V) ì0ï�ã � ì<á â ã à�Û New / Key æ!é ä ê�ã è�� é ã Ý á ì*à áBæ!ä ñ ë�ä�ì�ï0à ï!ìrð
HKEY_CLASSES_ROOT / CLSID / {42DE0E10-DFEC-4206-8A98-6891A43F63AF}Û à � ñ ì�
 ñ á ì*æ!ê�æ ProgID å è InprocServer32 Þ!ä î ñ á ì*æ!ò1é è â ä ñ�� ì0ë0è ��� î è ò�ãsð
CLSID / {42DE0E10-DFEC-4206-8A98-6891A43F63AF} / InprocServer32

/ ProgIDæ!ä ê�Ý è ñ ì�ì0ë�� è � ã �!ã ä Ý é ì%à ß DLL å ì�� ã è ïLò�â�ë�ñ?ì�ã1ì�ä ä é î 
�ì�æ�òLè à�
 ä 
�è ñ è InprocServer32 
 ñ á ì�æ�ò�� ë�
!ñÀð
	 “Default” ì�� ß�ì<à áBæ!ä ñ ë�ä�ì0ï�à ï!ì<ä � á��D:\mlparser_com\mlparser_com.dll

� InprocServer32 à áBæ0ä ñ ë0ä�ì�ï0à ï0ì*ä � á “Apartment” Ü é á ì�è “Threading Model”ê�æ0î ë0ì<æ�ò�
 ä 
!è ñ�� Ý
è ë0Ýuð
	 “Default” ê�æ0î ë�à “COMMLParser” Ü é á ì<æ�ò ProgID 
 ñ á à�
 ä 
!è ñ�ì0ë0è ��� î è ò�ãsðÛ ò�ã ì*ì�ñ ã ë0ì1Þ0á COMMLParser 
 ñ á ì*æ!ò1è à�
 ä 
�è ñ è � HKEY_CLASSES_ROOT � ß!é è ß!ì�
 ñ á à4é è ç ê�ñÀð

 �  ! " #�$�$�$�% &�$�' ( ) *�#�+ ! (COMMLParser)' ,�! - ' - '�.0/1' ( ) *32 ' 4 " $�,�' ' " ) 51,�6 ' * 7�+�8�! 9�+ $�,�#1/�&�/�'�$�%�: 6 *
; COM ,0! ' < 9�6 ! ) +3,0! #�' " 9�' ( *�! 6 &�&1.�< *�" < ' ' 6 ! 2 ' 4 " $�+ / DLL = $�- ! 9�,0#�> * 7�6�?

IClassFactory * pIFactory=NULL;
CLSID mlparser_clsid;
IXMLParser * p_xml_parser;
IHTMLParser * p_html_parser;
IMLParser * p_ml_parser;

 ; COM ,�' ' " ) 5�+ ! 8�,�#A@
CoInitialize(0);

 ; BUnicode,C% ! " 8�&�4�> ! ,�6 D ! &�/�' ( ) *32 ' 4 " $�+ / CLSID = $�,�6 ' * 7E@
HRESULT hr2 = CLSIDFromProgID(L"COMMLParser", &mlparser_clsid);

; Factory= $�.�< *3,�+ 2 9�! 2 ' 4 " $�- ! 9�,�6 ' * 7E@
hret = CoGetClassObject(mlparser_clsid, CLSCTX_INPROC_SERVER , NULL, IID_IClassFactory, (void

**)&pIFactory);

F ! 50&G.�< *H" <�! 6 ! mlparser_com.dll$�' ' " ) 5�$I- ! 9J> * 7�6LK $�8�' + <�$M#�' $M.0#�2IK $�' < 9�6 ! ) +N$�#�' " 9�$I" 8�#�+
� pIFactory* ' 2 <�&�2�,�"�% 8�! &1$�%�.�< *3+ /1! ,�2 ! ,04��MLParserFactory

' ( *1= MLParser F ! 50&O.�< *1=3 ' " <P#�! $�/O' ,�' &�#�$L.�< * $�,�#L,�* 4�" < ' ' &O8�! 9�+ $LK 8�' + <�$�.�- ! 9�$P2 + /�$L.�#A@; Factory= $�.�< *3+ / CreateInstance()$�' <�9�6 ! ) +�$�#�' " 9
if(SUCCEEDED(hret))
{

hret = pIFactory->CreateInstance(0, IID_IMLPARSER, (void **)&p_ml_parser) ;
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if(FAILED(hret))
{

CoUninitialize();
std::cerr << "failed to load DLL";
return;

}
pIFactory->Release();

}
- ! 2 * +�+ ' 8�,0$�+�> ,�' 6 ! MLParserF ! 5�&�.�< * +�* ' 2 <�& p_ml_parserK $�8�' + <�$ CreateInstance()= +�$�#�' " 9�$�.�#
,�' " ) 5d+ /d.0! ' 5e,�' <�9�6 ! ) +�.�' #�" ! 9dK ,�" 8�#d� B " ,0! '� " ! <L! 2P> ' #�/d> ! ! ' 4 &�D Factory = $O.�< *�" ! " 8�/d ! ,HK ! ,�' #

� .�' &�' ' 50&�!�$�&�' #�,0&�$�* - ! $�.�' 5�' ) - &1KCOM
; - 8�#�43+ ( 6 $�.�' 2 + /0$�' 6 /1,�#�,�* < 2 &�$ COM ,�' <�9�6 ! )3,�&�' ' 91K > ' ) ' + 8�+

hret = CoCreateInstance(mlparser_clsid,
NULL,
CLSCTX_INPROC_SERVER,
IID_IMLPARSER,
(void **)&p_ml_parser);

    if(FAILED(hret))
{

CoUninitialize();
std::cerr << "failed to load DLL";
return;

}
 �MLParserF ! 5�&1.�< *�K ! ,�! * < &�#�2 !�K > 4 &�" 8�#�+ !�KMLParserFactoryF ! 5�&1.�< *3,�" < ' ' &1! %�$�' <�9�6 ! )

K ! ' + #1.�' 6 ! /�.�' 9�/0&�&�,�+ 2 91=�.�- ! 91! &�4�,�! + ! * )�! ' + *3* < 2 +3+ ! 4 '�#�! $1KMLParserF ! 50&�.�< * F ' /0$�8�! 9�+ $�/�" 8�#�+f@; (Release())" ! " 8�/0! ,0! + ! * )3* ! < ' 2
// test XML
p_ml_parser->QueryInterface(IID_IXMLPARSER, (void **)&p_xml_parser);
if(p_xml_parser==0)

return;
ret = p_xml_parser->parseXML(fin1);
if(ret== 0) // success

p_xml_parser->print();
p_xml_parser->Release();
...

g COM \ mlparser_com $�' " ) 5�2�#�<�&�6�! #�! + &�2�2 ' 4 " $�- ! 9
 � COM \ com_user $�' " ) 5�2�#�<�&�6�! #�! + &�2�8�! 9�+ $�- ! 9

hji kmlLn

,�" 2 8N+ / COM > ! F 4e.�' 2 ' 4 "d,�! ' F ! + ! 6 4 7�2d' 6 ! ' 8�!�' 5�' 5�2H> ! " 9�*e#�' $ (Binary Compatibility) o�p q r p seo�t u�p v�ow?
� ! + /�,�' " 6 ' 2 $�$�&�" 2�- ! 9�,�! &�' #�,1+ *3,0! 5�50! 2 &1! + #�,�! 4 " * &��Microsoft

' 6 /�+ API > 4 !0K .�' &�! /�' '0> ' 2�.�) ! ,�' /�+ !�.�' ' " 6 ' 2�$�6 4 ! ,�' 2 ' 4 "�,�" ' < ' +�7�" ) &�#�! $ (Component Object Model)COM ?
� ,�" /�x 2 ' 4 " $�!�8�! 9�+ $�=�.�' - - <�$

; .�' #�2 $�,�! 6 ! " 5�8�$�.�' &�' ' 9 C++ ,�) /1' ( *�.�' 2 ' 4 "�/�! &�' &�2L?
� ' " 6 ' 2 (Encapsulation)50! &�' 4 +�> 9�,�> ' # B A

� ' 6 9�,�! 6 ' # (Name Mangling),0! ' <�9�6 ! ) $�,�! &�/�- ! - ' 9 B B
�C++ = +3' " 6 ' 2�> 9�,1> ' # BC
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; .0$ COM + /�.�' ' " 9�' * $�.�' 9�/0&�&�$�� .�' 9�/�&�&�$�> ! 6 F 6 &�#�! $ COM = 2�' " 9�' * $�2 ' 4 " &�$e?
2 ' 4 " $e+ /w.�' 6 ! /w.�' 9�/0&�&d,�+ 2 9d" /�) #�&�$d.�' 9�/0&�&�$e+ 4 + !�.�' 2 ' 4 " $d+ 4 +�' 5�' 5�2 $d9�/0&�&�$d= IUnknown @

g Reference Count> ! 6 F 6 &�! (QueryInterface)

� ,�' &�6 ' -�.�< *�,�" ' < ' 2�+ ) 70&�$�9�/0&�&1= IClassFactory @
� Automation,�+ ! 4 '�9�) 50&�$�9�/0&�&1= IDispatch @

y�z {N|P} y�~��

� � � � �3K � � � �3$�4 " - $�$�% 4 " &�,0#�<�! $�2�K p � t � ��u�� p q � ud� Visual C++/ MFC ?
Inside COM: Microsoft's Component Object Model, Dale Rogerson, Microsoft Press 1996 ?

* + 51" ' #�&��N,0! " ! &�/1,�! ' ! 4 % $�+ 4
� � � �3$�4 " - $�$�% 4 " &

 


