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COMCOM

지금의지금의 소프트웨어소프트웨어 기술을기술을 단적으로단적으로 정의한다면정의한다면 컴포넌트컴포넌트
기반의기반의 분산분산 컴퓨팅컴퓨팅((ComponentComponent--based Distributed based Distributed 
Computing)Computing)으로으로 요약할요약할 수수 있다있다. . 컴포넌트컴포넌트 기반의기반의 분산분산
컴퓨팅을컴퓨팅을 주도하고주도하고 있는있는 양대양대 기반기반 기술은기술은
COM/DCOMCOM/DCOM(Component Object Model/ Distributed (Component Object Model/ Distributed 
Component Object Model)Component Object Model)과과 CORBACORBA(Common Object (Common Object 
Request Broker Architecture)Request Broker Architecture)이다이다..

MicrosoftMicrosoft가가 주도하는주도하는 COM/DCOM COM/DCOM 기술은기술은 당연히당연히
WindowsWindows운영체제에서운영체제에서 확고한확고한 위치를위치를 차지하고차지하고
UnixUnix운영체제로운영체제로 그그 세력을세력을 확장하고확장하고 있으며있으며, , IBMIBM이이 주도하는주도하는
OMG(Object Management Group)OMG(Object Management Group)의의 CORBACORBA기술은기술은
UNIXUNIX운영체제를운영체제를 활동활동 영역으로영역으로 하고하고 있다있다. . 여기에여기에 플랫폼플랫폼
중립성을중립성을 내세우는내세우는 sun Microsystemssun Microsystems의의 Java BeansJava Beans와와
Enterprise Java BeansEnterprise Java Beans가가 가세하고가세하고 있다있다. . 
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COMCOM

현재현재 MicrosoftMicrosoft에서에서 발표하는발표하는 모든모든 기술의기술의 기반은기반은
COMCOM이다이다..
즉즉, , COMCOM은은 MicrosoftMicrosoft의의 모든모든 기술에기술에 중심부에중심부에
서있다서있다..

이제는이제는 COMCOM을을 이해하지이해하지 못하고는못하고는 MicrosoftMicrosoft의의
기술을기술을 정확히정확히 이해할이해할 수수 없다없다..
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1. 1. Main Objectives Main Objectives 

Introduction COMIntroduction COM
InterfaceInterface의의 개요개요
IUnknown InterfaceIUnknown Interface
GUID GUID 와와 HRESULTHRESULT
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2. 2. OverviewOverview

ComponentsComponents
복잡하고복잡하고 큰큰 Application ProgramApplication Program을을 여러여러 개의개의
componentcomponent로로 분할하고분할하고, , 각각 componentcomponent는는
간단하고간단하고 고유한고유한 기능을기능을 수행한다수행한다..

ComponentComponent가가 제공하는제공하는 고유한고유한 기능을기능을 다른다른 여러여러
applicationapplication에서에서 재재 사용사용 가능하다가능하다..
소프트소프트 웨어의웨어의 부품화부품화

componentscomponents

APPLICATIONAPPLICATION APPLICATIONAPPLICATION
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2. 2. OverviewOverview

소프트소프트 웨어의웨어의 부품화부품화

1.1. 객체지향객체지향 설계설계((Object Oriented Design)Object Oriented Design)기법기법
등장등장

2.2. OODOOD를를 이용하여이용하여 부품화부품화 시시 문제점문제점
1.1. Binary objectBinary object들을들을 연결할연결할 표준이표준이 없음없음..
2.2. 서로서로 다른다른 언어를언어를 이용하여이용하여 개발개발 시시 여러여러 가지가지 문제점문제점
발생발생..

3.3. 제공된제공된 component(ex.component(ex.dlldll))가가 수정될수정될 시시, , 그그
componentcomponent를를 이용한이용한 Client ProgramClient Program은은 다시다시
compilecompile되어야되어야 함함..

3.3. 위의위의 문제점들을문제점들을 해결하기해결하기 위하여위하여 COM COM 제안제안
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2. 2. OverviewOverview

Component Software Component Software 
COM/DCOM(COM/DCOM(Distributed Component Object Distributed Component Object 
Model Model ))
CORBA(CORBA(Common Object Request Broker Common Object Request Broker 
Architecture)Architecture)
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3. 3. What is COM?What is COM?

COM (Component Object Model)COM (Component Object Model)
~~defines a standarddefines a standard for component for component 
interoperability, is not dependent on interoperability, is not dependent on 
any particular programming language, is any particular programming language, is 
available on multiple platforms, and is available on multiple platforms, and is 
extensible.extensible.

COMCOM은은 기본적으로기본적으로 컴포넌트컴포넌트 소프트웨어를소프트웨어를 제작할제작할 때때
준수해야준수해야 할할 여러여러 가지가지 규칙들의규칙들의 집합집합..
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3. 3. What is COM?What is COM?

1.1. Defines a binary standard for component Defines a binary standard for component 
interoperabilityinteroperability

2.2. Is programming languageIs programming language--independentindependent
3.3. Is provided on multiple platforms Is provided on multiple platforms 

((MicrosoftMicrosoft®® WindowsWindows®®, Microsoft Windows NT, Microsoft Windows NT™™, Apple, Apple®® MacintoshMacintosh®®, UNIX, UNIX®®))

4.4. Is extensibleIs extensible
5.5. Location transparencyLocation transparency
6.6. Version compatibilityVersion compatibility
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4. 4. What is Interface?What is Interface?

In COM, applications interact with each other In COM, applications interact with each other 
and with the system through collections of and with the system through collections of 
functions called functions called interfacesinterfaces..

~is a strongly~is a strongly--typed group of semanticallytyped group of semantically--
related functions, also called "interface member related functions, also called "interface member 
functions.functions.““

Interface names begin with "I" by convention Interface names begin with "I" by convention 

프로그램프로그램 상에서상에서 인터페이스는인터페이스는 pure virtual pure virtual 
functionfunction만을만을 멤버로멤버로 가지는가지는 abstract classabstract class로로
표현된다표현된다. . 즉즉 virtual function table(VTBL)virtual function table(VTBL)형태의형태의
메모리메모리 구조를구조를 정의하게정의하게 된다된다..
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4. 4. What is Interface?What is Interface?

인터페이스(Interface)란 COM 객체가자신의모습은
감추면서동시에자신이제공하는서비스를
클라이언트에게노출시키고싶을때사용하는도구이다

Client는 COM object내부의내용은알수없지만, 
interface를 통하여 com object가제공하는서비스들을
이용할수있다.



2004-10-15 Kim, Hyun Soo DirectShow -14

4. 4. What is Interface?What is Interface?

O bject

A

B

C

In terfaces

A typical picture of a component object that supports three 
interfaces A, B, and C.

Client
Application

Object
Interface
Pointer
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4. 4. What is Interface?What is Interface?

Implementing a COM InterfaceImplementing a COM Interface
Ex)Ex)
Class IX {Class IX {

public:public:
virtual void Fx1( ) =0;virtual void Fx1( ) =0;
virtual void Fx2( ) =0;virtual void Fx2( ) =0;

};};
Class IY {Class IY {

public:public:
virtual void Fy1( ) =0;virtual void Fy1( ) =0;
virtual void Fy2( ) =0;virtual void Fy2( ) =0;

};};
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4. 4. What is Interface?What is Interface?

#include <objbase.h>
interface IX {

virtual void __stdcall Fx1() = 0;
virtual void __stdcall Fx2() = 0;
virtual void __stdcall Fx3() = 0;
virtual void __stdcall Fx4() = 0;

};

interface IY {
virtual void __stdcall Fy1() = 0;
virtual void __stdcall Fy2() = 0;

};
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4. 4. What is Interface?What is Interface?
Implementing a COM CLASSImplementing a COM CLASS

class CA : public IX,class CA : public IX,
public IY  public IY  

{{
public:public:

//** Implement interface IX.//** Implement interface IX.
virtual void STDMETHODCALLTYPE Fx1(void) {virtual void STDMETHODCALLTYPE Fx1(void) {coutcout
<<"CA::Fx1"<<<<"CA::Fx1"<<endlendl;};}
virtual void STDMETHODCALLTYPE Fx2(void) {virtual void STDMETHODCALLTYPE Fx2(void) {coutcout
<<"CA::Fx2"<<<<"CA::Fx2"<<endlendl;};}

....
//** Implement interface IY.//** Implement interface IY.
virtual void STDMETHODCALLTYPE Fy1(void) {virtual void STDMETHODCALLTYPE Fy1(void) {coutcout
<<"CA::Fy1"<<<<"CA::Fy1"<<endlendl;};}
virtual void STDMETHODCALLTYPE Fy2(void) {virtual void STDMETHODCALLTYPE Fy2(void) {coutcout
<<"CA::Fy2"<<<<"CA::Fy2"<<endlendl;};}

};};
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4. 4. What is Interface?What is Interface?

Client Virtual Fucntion Table

&Fx1
&Fx2
&Fx3
&Fx4

&Fx1
&Fx2
&Fx3
&Fx4

Vtbl
pointer

Fx1(){..}
Fx2(){..}
Fx3(){..}
Fx4(){..}

Fx1(){..}
Fx2(){..}
Fx3(){..}
Fx4(){..}

pIXpIX

IX

intint main() {main() {
CA*CA* pApA = new CA;= new CA;
//*Get an IX pointer//*Get an IX pointer
IX*IX* pIXpIX = = pApA;;

....
}}

CA
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5. 5. IUnKnownIUnKnown InterfaceInterface

IunknownIunknown Interface Interface 가가 필요한필요한 이유이유
COM ObjectCOM Object가가 제공하는제공하는 여러여러 다른다른 Interface Interface 
에에 대한대한 PointerPointer를를 손쉽게손쉽게 구할구할 수수 있는있는 방법을방법을
ClientClient에게에게 제공하여제공하여 준다준다..

QueryInterfaceQueryInterface( )( )

하나의하나의 COM ObjectCOM Object를를 여러여러 ClientClient가가 동시에동시에
사용할사용할 경우경우, , COM ObjectCOM Object를를 소멸할소멸할 적절한적절한
시기를시기를 알아야알아야 한다한다. . COM ObjectCOM Object는는 스스로스스로
소멸소멸 한다한다 ..

AddRefAddRef( )( )
Release( )Release( )

모든모든 COM InterfaceCOM Interface는는 반드시반드시
IunknownIunknown InterfaceInterface를를 상속상속 받아야받아야 한다한다..

Object

IUnknown

Other
Interfaces
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5. 5. IUnKnownIUnKnown InterfaceInterface

Defined in Defined in ““UNKNOWN.HUNKNOWN.H””
interface IUnknown {interface IUnknown {

virtual HRESULT __virtual HRESULT __stdcall stdcall 
QueryInterfaceQueryInterface(const IID&(const IID& iidiid, void**, void**
ppvppv)=0;)=0;
virtual ULONG __virtual ULONG __stdcall AddRefstdcall AddRef() = 0;() = 0;
virtual ULONG __virtual ULONG __stdcallstdcall Release() = 0;Release() = 0;

};};
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5. 5. IUnKnownIUnKnown InterfaceInterface

IDL(Interface Definition Language)IDL(Interface Definition Language)
인터인터 페이스를페이스를 정의정의 할할 수수 있는있는 표준표준 개발개발 도구도구

MIDL(Microsoft Interface Definition MIDL(Microsoft Interface Definition 
Language)Language)

Microsoft Microsoft 에서에서 제공하는제공하는 IDL ComplierIDL Complier
Ex. >> Ex. >> midl addbackmidl addback..idlidl
44개의개의 File File 생성생성

~.~.h : C/C++h : C/C++에서에서 사용사용
~ _~ _i.c  : GUID i.c  : GUID 정의정의
~_~_p.c , p.c , DllDataDllData.c  : .c  : 마샬링마샬링 기능기능 제공을제공을 위해위해 사용사용



2004-10-15 Kim, Hyun Soo DirectShow -22

6.6.GUID(Globally Unique Identifier)GUID(Globally Unique Identifier)
GUIDsGUIDs identify objects such as interfaces, identify objects such as interfaces, 
manager entrymanager entry--point vectors (point vectors (EPVsEPVs), and class ), and class 
objects. objects. 
인터페이스인터페이스 등이등이 고유한고유한 것임을것임을 보장받기보장받기 위한위한 수단수단..
A GUID is a 128A GUID is a 128--bit value consisting of one group bit value consisting of one group 
of 8 hexadecimal digits, followed by three groups of 8 hexadecimal digits, followed by three groups 
of 4 hexadecimal digits each, followed by one group of 4 hexadecimal digits each, followed by one group 
of 12 hexadecimal digitsof 12 hexadecimal digits
typedef typedef structstruct _GUID { _GUID { 

DWORD DWORD Data1Data1; ; 
WORD WORD Data2Data2; ; 
WORD WORD Data3Data3; ; 
BYTE BYTE Data4Data4[8]; [8]; 

} GUID;} GUID;
ex)  {5B5ACFA6ex)  {5B5ACFA6--9A059A05--40844084--AF35AF35--549AF8E20927}549AF8E20927}
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6.6.GUID(Globally Unique Identifier)GUID(Globally Unique Identifier)

IID (Interface Identifier)IID (Interface Identifier)
인터인터 페이스를페이스를 식별하는데식별하는데 사용하는사용하는 IDID
typedef GUID IID ;typedef GUID IID ;

CLSID(class Identifier)CLSID(class Identifier)
COM ObjectCOM Object를를 식별하는데식별하는데 사용하는사용하는 IDID
typedef GUID CLSID;typedef GUID CLSID;

GUIDGUID는는 그것이그것이 만들어진만들어진 장소와장소와 시간에시간에
근거하여근거하여 유일하게유일하게 정의된다정의된다..

ToolsTools
UUIDGEN.exe ( dos UUIDGEN.exe ( dos 창창 ))
GUIDGEN.exe ( window)GUIDGEN.exe ( window)
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6.6.GUID(Globally Unique Identifier)GUID(Globally Unique Identifier)

DEFINE_GUID(IID_IFoo, 0x5b5acfa6, 0x9a05, 0x4084, 0xaf, DEFINE_GUID(IID_IFoo, 0x5b5acfa6, 0x9a05, 0x4084, 0xaf, 
0x35, 0x54, 0x9a, 0xf8, 0xe2, 0x9, 0x27);0x35, 0x54, 0x9a, 0xf8, 0xe2, 0x9, 0x27);

==
Extern Extern ““CC”” const GUID IID_IFoo = {0x5b5acfa6, 0x9a05, 0x4084, const GUID IID_IFoo = {0x5b5acfa6, 0x9a05, 0x4084, 

{0xaf, 0x35, 0x54, 0x9a, 0xf8, 0xe2, 0x9, 0x27}}{0xaf, 0x35, 0x54, 0x9a, 0xf8, 0xe2, 0x9, 0x27}}
INITGUID.HINITGUID.H에에 정의정의

GUID GUID 비교비교 기능기능: : 
operator==, operator==, IsEqualGUIDIsEqualGUID(), (), 
IsEqualIIDIsEqualIID(), (), IsEqualCLSIDIsEqualCLSID()()

GUIDGUID를를 문자열로문자열로 변환변환 가능가능
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7.7.HRESULTHRESULT

The HRESULT data type is a 32The HRESULT data type is a 32--bit value bit value 
that is used to describe an error or that is used to describe an error or 
warning. ( NOT handle but integer value )warning. ( NOT handle but integer value )
typedef LONG HRESULT; typedef LONG HRESULT; 

The highThe high--order bit in the HRESULT indicates  order bit in the HRESULT indicates  
whether the return value represents success or whether the return value represents success or 
failure. If set to 0, SEVERITY_SUCCESS, the value failure. If set to 0, SEVERITY_SUCCESS, the value 
indicates success. If set to 1, SEVERITY_ERROR, indicates success. If set to 1, SEVERITY_ERROR, 
it indicates failure.it indicates failure.
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7.7.HRESULTHRESULT

The facility field indicates the system service The facility field indicates the system service 
responsible for the errorresponsible for the error
Values of Values of HRESULTsHRESULTs

http://http://msdnmsdn..microsoftmicrosoft.com/library/default.asp?.com/library/default.asp?urlurl=/li=/li
brary/enbrary/en--us/com/error_899v.aspus/com/error_899v.asp

HRESULT hr = HRESULT hr = pIpI-->>QueryInterfaceQueryInterface( xx , xx );( xx , xx );
if(hr == S_OK )          if(hr == S_OK )          (X)(X)
if(SUCCEED(hr))        if(SUCCEED(hr))        (O)(O)

#define SUCCESS(hr) (long(hr) >=0)#define SUCCESS(hr) (long(hr) >=0)
#define FAILED(hr) (long(hr) <0)#define FAILED(hr) (long(hr) <0)
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8. 8. ReferenceReference

http://www.microsoft.com/COMhttp://www.microsoft.com/COM
ATL COMATL COM
Inside COMInside COM
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