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1. 1. Main Objectives Main Objectives 

COM COM 개체생성개체생성 과정의과정의 이해이해

COM Class (InCOM Class (In--Process server) Process server) 구현구현
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2. 2. OverviewOverview

COM LibraryCOM Library
COM ClientCOM Client와와 Server Application Server Application 생성생성 기능을기능을
제공하는제공하는 몇몇 가지가지 기본적인기본적인 API API 함수를함수를 제공한다제공한다..
CLSIDCLSID를를 통해통해 찾고자찾고자 하는하는 클래스가클래스가 어느어느 서버에서버에
구현되어구현되어 있고있고, , 그그 서버가서버가 어디에어디에 위치하는지를위치하는지를
시스템시스템 레지스트리에서레지스트리에서 찾아주는찾아주는 기능을기능을 제공한다제공한다..
CoCo로로 시작하는시작하는 함수들을함수들을 제공제공

Ex) Ex) CoInitializeCoInitialize, , CoCreateInstanceCoCreateInstance……
COMPOBJ.DLLCOMPOBJ.DLL
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2. 2. OverviewOverview

COM Object COM Object 사용사용 방법방법
1.1. COM Component COM Component 등록등록

Regsvr32 Regsvr32 이용이용 Ex) regsvr32 Ex) regsvr32 addbackaddback..dlldll
2.2. COM Library COM Library 초기화초기화 [[CoInitializeCoInitialize]]
3.3. 사용하고자사용하고자 하는하는 InterfaceInterface를를 지원하는지원하는 COM COM 

ObjectObject의의 CLSIDCLSID를를 구함구함
4.4. COM Object Instance COM Object Instance 생성생성[[CoCreateInstanceCoCreateInstance]]
5.5. Interface Pointer Interface Pointer 를를 얻음얻음
6.6. 지원하는지원하는 method method 호출호출, , 제공하는제공하는 서비스서비스 이용이용

7.7. COM Library COM Library 해제해제 [[CoUnInitailizeCoUnInitailize]]
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3. 3. How to Create a DLLHow to Create a DLL

11.. CoCreateInstanceCoCreateInstance((clsidclsid,, iidiid,,……))
2. 2. CoGetClassObjectCoGetClassObject()()

HKEY_CLASSES_ROOT HKEY_CLASSES_ROOT 키키 밑에밑에 CLSID CLSID 서브키에서서브키에서 clsidclsid매개변수에매개변수에 지정된지정된
CLSIDCLSID와와 같은같은 서브키를서브키를 찾아찾아 해당서브키해당서브키 밑에밑에 있는있는 InprocServer32(inInprocServer32(in--
process) process) 에서에서 서브키값에서브키값에 지정된지정된 COM COM 콤포넌트를콤포넌트를 메모리에메모리에 로드한다로드한다..

3. 3. CoLoadLibraryCoLoadLibrary()()
dlldll을을 메모리에메모리에 loadload

4.4.DllGetClassObjectDllGetClassObject()()
clsidclsid COMCOM의의 Class Factory Class Factory 생성생성

IClassFactoryIClassFactory pointer pointer 리턴리턴

IClassFactory IClassFactory 포인터로포인터로 요청한요청한 iidiid pointerpointer리턴리턴
-->>CoCreateInstance CoCreateInstance 함수에서는함수에서는 리턴된리턴된 IClassFactoryIClassFactory
인터페이스를인터페이스를 통하여통하여IClassFactoryIClassFactory::::CreateInstanceCreateInstance호출호출
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3. 3. How to Create a DLLHow to Create a DLL
CoCreateInstanceCoCreateInstance((

CLSID_CLSID_FilterGraphFilterGraph,,//** [In] Class Identifier(CLSID) of the object //** [In] Class Identifier(CLSID) of the object 
NULL,NULL, //** [In] Pointer to controlling//** [In] Pointer to controlling IUnknownIUnknown
CLSCTX_INPROC,CLSCTX_INPROC,//** [In] Server Context//** [In] Server Context
IID_IID_IGraphBuilderIGraphBuilder,,//** [In] Reference to the identifier of the interface //** [In] Reference to the identifier of the interface 
(void **)&(void **)&pGraphpGraph ););//** [Out] Address of pointer variable that receives the //** [Out] Address of pointer variable that receives the 

interface pointer requested ininterface pointer requested in riidriid..
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DLL (INDLL (IN--process Server)process Server)DllmainDllmain() () 
DllGetClassObjectDllGetClassObject()()
DllCanUnloadNowDllCanUnloadNow()()
SetRegKeyValueSetRegKeyValue()()
DllRegisterServerDllRegisterServer()()
DllUnRegisterServerDllUnRegisterServer()()

COM LibraryCOM Library

ClientClient

COM LibraryCOM Library

CoInitializeCoInitialize();();

CoCreateInstanceCoCreateInstance(CLSID , IID);(CLSID , IID);

CoGetClassObjectCoGetClassObject

System System 
registryregistry

CoLoadlibraryCoLoadlibrary

Linear 4G memory(One Process Own)Linear 4G memory(One Process Own)

IClassFactoryIClassFactory

ClassClass FactoryFactory
Create InstanceCreate Instance

New New 
COM objectCOM object
CAddBackCAddBack

DLL (INDLL (IN--process)process)
DLL (INDLL (IN--process)process)
DLL (INDLL (IN--process)process)
DLL (INDLL (IN--process)process)
DLL (INDLL (IN--process)process)
DLL (INDLL (IN--process)process)
DLL (INDLL (IN--process)process)

DLL (INDLL (IN--process)process)

IInterfaceIInterfaceCoCreateInstanceCoCreateInstance(CLSID , IID);(CLSID , IID);
CoUninitializeCoUninitialize();();

Use CaseUse Case
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3. 3. How to Create a DLL How to Create a DLL -- Class FactoryClass Factory
Class FactoryClass Factory
찾고자찾고자 하는하는 COM ClassCOM Class의의 InstanceInstance를를 생성하는생성하는
또또 하나의하나의 COM ClassCOM Class
IClassFactory IClassFactory InterfaceInterface를를 지원해야지원해야 한다한다..
IClassFactory IClassFactory InterfaceInterface는는 COM Interface COM Interface 
이므로이므로 IUnKnownIUnKnown InterfaceInterface를를 상속상속 받는다받는다..

ClassFactoryClassFactory provides two methods :provides two methods :
CreateInstanceCreateInstance, creates an, creates an uninitializeduninitialized object of a object of a 
specified CLSIDspecified CLSID
LockServerLockServer, locks the object's server in memory, , locks the object's server in memory, 
allowing new objects to be created more quicklyallowing new objects to be created more quickly
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3. 3. How to Create a DLL How to Create a DLL -- CreateInstanceCreateInstance

IClassFactoryIClassFactory::::CreateInstanceCreateInstance
Creates anCreates an uninitializeduninitialized object. object. 
CLSIDCLSID값을값을 받지받지 않는다않는다 : : 
자신이자신이 담당한담당한((CoGetClassObjectCoGetClassObject() () 로로 넘어온넘어온 CLSIDCLSID) ) 클래스클래스 개체만을개체만을
생성한다생성한다..

UNKNOWN.HUNKNOWN.H
HRESULTHRESULT CreateInstanceCreateInstance( ( 

IUnknownIUnknown ** pUnkOuterpUnkOuter, , //Pointer to whether object is //Pointer to whether object is or isn't part or isn't part 
of  an aggregateof  an aggregate

REFIIDREFIID riidriid,, //Reference to the identifier of the //Reference to the identifier of the interfaceinterface

void **void ** ppvObjectppvObject //Address of output variable that //Address of output variable that receives receives 
the  interface pointer requested inthe  interface pointer requested in riidriid

););
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3. 3. How to Create a DLL How to Create a DLL -- LockServerLockServer
IClassFactoryIClassFactory :: :: LockServerLockServer( )( )
하나의하나의 ClientClient에서에서 IClassFactory IClassFactory Interface PointerInterface Pointer를를 갖고갖고
있는있는 동안동안 다른다른 ClientClient에서에서 COM ObjectCOM Object를를 해제하여해제하여 Dll Dll 이이
Unload Unload 되는되는 것을것을 방지방지..

HRESULT __HRESULT __stdcall CFAddBackstdcall CFAddBack::::LockServerLockServer(BOOL(BOOL bLockbLock))
{{

if(if(bLockbLock))
++g_++g_cLockscLocks;;

elseelse
----g_g_cLockscLocks;;

return S_OK;return S_OK;}}
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3. 3. How to Create a DLL How to Create a DLL -- DLL FunctionsDLL Functions

DLL FunctionsDLL Functions
DllMainDllMain: : The DLL entry point. The name DllMain is 
a placeholder for the library- defined function name..
DllGetClassObjectDllGetClassObject: : Creates a class factory Creates a class factory 

instance.instance.
DllCanUnloadNowDllCanUnloadNow: : Queries whether the DLL Queries whether the DLL 

can safely be unloaded.can safely be unloaded.

DllRegisterServerDllRegisterServer: : Creates registry entries Creates registry entries 
for the DLL. Call by regsvr32.exefor the DLL. Call by regsvr32.exe

DllUnregisterServerDllUnregisterServer: : Removes registry Removes registry entries entries 
for the DLLfor the DLL. . Call by regsvr32.exeCall by regsvr32.exe
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3. 3. How to Create a DLL How to Create a DLL -- DllGetClassObjectDllGetClassObject

DllGetClassObjectDllGetClassObject
원하는원하는 COM classCOM class의의 instance instance 를를 생성하기생성하기 전에전에, , 
COM classCOM class와와 대응하는대응하는 Class Factory COM Class Factory COM 
class Instanceclass Instance를를 생성해야생성해야 한다한다..
ICalssFactory ICalssFactory interface pointerinterface pointer를를 clientclient에게에게
알려주는알려주는 기능을기능을 제공한다제공한다..
In_process serverIn_process server에에 DllGetClassObjectDllGetClassObject함수를함수를
구현하여야구현하여야 한다한다..



2004-10-15 Eun-sung Lee DirectShow -14

3. 3. How to Create a DLLHow to Create a DLL
STDAPI DllGetClassObject(REFCLSID rclsid, 

REFIID riid, 
LPVOID* ppv)  {

HRESULT hr = CLASS_E_CLASSNOTAVAILABLE;
IUnknown* pUnk = NULL;

if(rclsid == CLSID_AddBack) {
hr = E_OUTOFMEMORY;
pUnk = new CFAddBack;

}

if(pUnk != NULL) {
hr = pUnk->QueryInterface(riid, ppv); //IClassFactory pointer
if(FAILED(hr))

delete pUnk;
}
return hr;

}
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3. 3. How to Create a DLLHow to Create a DLL

DllRegisterServerDllRegisterServer//DllUnregisterServerDllUnregisterServer
In_process In_process sreversrever를를 레지스트리에레지스트리에 등록할등록할 때때
REGSVR32.exeREGSVR32.exe를를 사용사용
해당해당 DllDll의의 DllRegisterServer DllRegisterServer export export 함수를함수를
호출한다호출한다..
Ex. >> regsvr32 <name.Ex. >> regsvr32 <name.dlldll>>

반대의반대의 경우경우 DllUnregisterServerDllUnregisterServer export export 함수함수
호출호출..
Ex. >> regsvr32 /u <name.Ex. >> regsvr32 /u <name.dlldll>>
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3. 3. How to Create a DLLHow to Create a DLL
modulemodule--definition definition (.def)(.def) filefile

If you are not using the If you are not using the 
____declspecdeclspec((dllexportdllexport)) keyword to export keyword to export 
the DLLthe DLL’’s functions, then the DLL s functions, then the DLL 
requires a .DEF filerequires a .DEF file

: : export all the DLL functions except for the export all the DLL functions except for the 
entryentry--point function. The following is an example point function. The following is an example 
*.def file.*.def file.

Ex>Ex>
LIBRARY "LIBRARY "AddBackAddBack..DllDll""

EXPORTSEXPORTS
DllCanUnloadNowDllCanUnloadNow @1@1 PRIVATEPRIVATE
DllGetClassObjectDllGetClassObject @2@2 PRIVATEPRIVATE
DllRegisterServerDllRegisterServer @3@3 PRIVATEPRIVATE
DllUnregisterServerDllUnregisterServer @4@4 PRIVATEPRIVATE
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3. 3. How to Create a DLLHow to Create a DLL

DllCanUnloadNowDllCanUnloadNow
CoFreeUnusedLibraries CoFreeUnusedLibraries 함수에서함수에서 사용사용

COM Library APICOM Library API
DLLDLL을을 메모리에서메모리에서 UnloadUnload하여하여 해제해제 시키는시키는 역할을역할을
제공하는제공하는 함수함수

STDAPISTDAPI DllCanUnloadNowDllCanUnloadNow(void)(void)
{{

if(if(g_g_cObjectscObjects == 0== 0 && g_&& g_cLockscLocks == 0)== 0)
return S_OK;return S_OK;

return S_FALSE;return S_FALSE;
}}
전역변수전역변수 g_g_cObjectcObject사용사용
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4. 4. LetLet’’s make a DLLs make a DLL

CAddBackCAddBack

CFAddBackCFAddBack

AddBackAddBack..DllDll

DllMain DllMain ( )( )
DllGetClassObjectDllGetClassObject( )( )
DllCanUnloadNow DllCanUnloadNow ( )( )
DllRegisterServer DllRegisterServer ( )( )

COM ClassCOM Class

Class FactoryClass Factory
COM Class COM Class 

IAddEndIAddEnd

IAddIAdd

IClassFactoryIClassFactory
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4. 4. LetLet’’s make a DLL s make a DLL -- IDLIDL

ADDBACK.IDL

MIDL

ADDBACK.h

ADDBACK_I.C

DLLDATA.C

ADDBACK_P.C

Interface Definition

Compile  [midl addback.ini]

C/C++ Type Definition

( Interface Classes )

GUID Definition
( IID )

1)1) Definition Interface (Definition Interface (IAddEndIAddEnd,,IAddIAdd))
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4. 4. LetLet’’s make a DLLs make a DLL
Ex) interface IAddEnd
[

uuid(C6F96D90-9FCF-11d1-B20A-0060970A3516),
object

]
interface IAddEnd : IUnknown
{

import "unknwn.idl";

HRESULT GetAddEnd([out] short* result);
HRESULT SetAddEnd([in] short addend);
HRESULT GetSum([out] short* result);
HRESULT Clear(void);

};
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4. 4. LetLet’’s make a DLLs make a DLL

In Addback.h
#if defined(__cplusplus) && !defined(CINTERFACE)

interface DECLSPEC_UUID("C6F96D90-9FCF-11d1-B20A-
0060970A3516")

IAddEnd : public IUnknown
{
public:

virtual HRESULT STDMETHODCALLTYPE GetAddEnd( 
/* [out] */ short __RPC_FAR *result) = 0; 

virtual HRESULT STDMETHODCALLTYPE SetAddEnd( 
/* [in] */ short addend) = 0;    

virtual HRESULT STDMETHODCALLTYPE GetSum( 
/* [out] */ short __RPC_FAR *result) = 0;

virtual HRESULT STDMETHODCALLTYPE Clear( void) = 0      
};



2004-10-15 Eun-sung Lee DirectShow -22

4. 4. LetLet’’s make a DLLs make a DLL

In Addback_i.c
const IID IID_const IID IID_IAddEndIAddEnd = = 

{0xC6F96D90,0x9FCF,0x11d1,{0xB2,0x0A,0x{0xC6F96D90,0x9FCF,0x11d1,{0xB2,0x0A,0x
00,0x60,0x97,0x0A,0x35,0x16}};00,0x60,0x97,0x0A,0x35,0x16}};
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4. 4. LetLet’’s make a DLLs make a DLL
2. In_process_server 구현

ADDBACK.h

ADDBACK_I.C

AddEnd.h AddEnd.cpp

GUID.h GUID.cpp

Factory.h Factory.cpp

AddBack.cpp

Dllmain()
DllGetClassObject()
DllCanUnloadNOW()
DllRegisterServer()
DllUnregisterServer()

AddBack.def

AddBack.dll

BUILD

CreateInstance()

LockServer( )

Implemetation  AddBack 

COM object class

CLSID Definition

Class Factory 구현

in_process_server 구현Client 에게 제공되는
Files
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4. 4. LetLet’’s make a DLLs make a DLL

RelationshipRelationship

IUnKnown

CAddBack

IADDIAddEnd

IUnKnown IUnKnown

IClassFactory

CFAddBackCOM Class

Interface Class
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5. 5. ReferenceReference

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