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Midterm A


1. What must every thread that uses COM do.  Why?

Every thread that uses COM must start by calling CoInitialize(Ex)(…) and end by calling CoUnInitialize(…).  It does this to create an apartment to control the interactions between client and components.  Apartments determine the way two components or a client and component pass data and interface pointers, e.g., with or without marshaling.

Note that when a client uses an in-proc component with the same threading model, only one apartment is created and both the client and component use the same thread.  No proxy or stub is needed and interface pointers point to the real object, not a proxy.


2. What are the principle features of the COM architecture.  That is, what services does COM provide the client and component, and why does it need to provide them?


· Programming to interfaces that expose no implementation.

· Use of class factories to support compilation independence between client and component.

· Use of dynamic link libraries to support updates without rebuilds.

· Use of the Windows Registry to support component location transparency.

· Use of marshaling to support a standard mechanism for inter-apart-ment and inter-process communication.

· Use of IDispatch to support use of COM components by scripting languages.

· Service Control Manager (SCM) supports connecting to remote objects.

3. A client creates a struct:

struct  clientStruct { double dArr[10], BSTR str };

Write IDL to describe an interface that the client uses to get a component to fill the struct with data.


See attachment.

4. Describe the logical (class) structure of a COM server created by ATL.
Be as specific as you can.

An ATL project uses multiple inheritance and a chain of inheritances to build a COM server.  If the server provides a single interface then the logical structure looks like the following:

The class providing implementation inherits from

· CComObjectRootEx to provide reference counting and support various threading models.

· CComCoClass to provide the class factory

· IXXXimpl to support any standard COM interfaces needed by the project.

· IMyInterface, the interface exported to clients and described in the projects IDL.

The class providing the implementation is, in turn, the base class for CComObject which provides the IUnknown implementation.


5. What is a BSTR and what actions does a client take to manage its lifetime.

A BSTR is a string type, originally provided by Visual Basic, and commonly used in COM applications.  It is uses 4 bytes of length information followed by characters using the Unicode or wide character representation.  BSTR, itself, is a pointer of type OLECHAR (same as wchar) pointing to the start of the character data, not to the beginning of allocated string memory, which starts with the length count.

BSTR strings must be allocated and deallocated with the functions:  SysAllocString and SysFreeString.  You can test the length of a BSTR with the function SysStringLen.


6. When, if ever, do you call AddRef() on a smart pointer.

Only when you return an interface pointer from a function of your design.  COM expects every function returning an interface pointer to call AddRef on the corresponding object before returning, but the smart pointers are not quite smart enough to detect when you are doing that.  Note that you should not call AddRef when assigning one smart pointer to another.  The smart pointers take care of that for you.  You should also not call Release on a smart pointer.  Its destructor will do that when it goes out of scope.  Finally, you should never mix the use of smart and raw interface pointers in a project.

7. What is an apartment, why is it important, and how do you create one?

An apartment is a COM construct that is the basic unit of marshaling.  Data and interface pointers are marshaled if, and only if, communication is between two apartments.

Apartments are important because they allow clients and components to ignore the threading models of anything they communicate with.

You create an apartment by calling CoInitialize(Ex).


8. Describe all the parts of a COM component, e.g., classes, global functions, and any other code you can think of.  You may pick either an in-proc or an out-of-proc component, but please state which you are describing.

An in-proc component has:

· A declaration for each interface it supports, derived from IUnknown. 

· a class that implements each interface it exports (ignoring aggregation and containment)

· a class to implement its class factory

· dll functions:

a. Dllmain

b. DllGetClassObject

c. DllRegisterServer

d. DllUnregisterServer

e. DllCanUnloadNow

· Global component and lock counts.


An out-of-proc component has the same components except that it does not have the dll functions and it does have a main or winmain or _twinmain function that provides for registration and unregistration based on command line arguments, and provides a way for the main thread to Sleep while RPC threads access its interface functions (multi-threaded application) or process windows messages to call handlers that handle each request for an interface function (single-threaded application)

9. If a client has a pointer to one of a component’s interfaces, how does it get a pointer to the component’s IUnknown interface.  Will this always succeed?

The client calls QueryInterface(iid,ppv) where iid is the GUID for the class, e.g., CLSID, and ppv will hold the returned IUnknown pointer.  This will always succeed for objects that are accessible, e.g., still running in the local machine, or running in a remote machine that is still accessible to the client.  This is true because every interface derives from IUnknown.


10. What happens when a client calls Release() on an interface?  Please describe at a high, task-oriented, level, then in terms of what happens in the code.

The client is informing COM that it will no longer use this particular interface pointer (the one used to call Release) and, if the component’s reference count is zero, COM may deactivate the component (kill process, or unload dll).

At the code level, the call to Release() simply decrements the reference count and when the count goes to zero:

· Deletes the component.

· May set an event that wakes the main thread to terminate execution, as in the multi-threaded OutProc3 in the class directory.

Midterm B

1. When a COM component uses standard marshaling, what would you expect to find in the NT or Windows Registry concerning this component?


· CLSID (GUID) for the component

· Type library GUID if the component provides a type library.

· GUID for proxy / stub

· It may have a progID string

· It may have an entry describing its threading model.

Each of these entries may have an associated “help” string


2. Name three classes you would expect to find in an ATL implemented COM server.


· CComObjectRootBase

· CComObjectRootEx

· CComCoClass

· CMyClass

· CComObject<CmyClass>


3. What is a VARIANT and what actions does a client take to manage its lifetime?

A VARIANT is a discriminated union, used by Visual Basic and the IDispatch interface to pass arguments and return results.

A scripting or Visual Basic client does nothing other than declare the variable.  A C++ client, using an IDispatch interface, must use the function VariantInit, passing it the address of its argument array to initialize the VARIANT object before use.  The client must call  VariantClear for each argument and result, passing the function the address of the argument or result being cleared when done with the VARIANT object.

4. What must the designer of a client of some COM component do to declare and access a smart pointer pointing to an interface belonging to the component?  This question asks you to describe each of the statements in the client’s code to provide the required access and any other things the designer must do to make this work.

The designer must

· Specify a library section in IDL so that a type library is created.  Note that ATL does this automatically.

· #import the type library of the component for with it wants to create smart pointers.

· Declare IInterfPtr pInterf(CLSID) or IInterfPtr pInterf(stringName) where IInterf is name of the interface.

Or:

· Include comdef.h

· Declare _COM_SMARTPTR_TYPEDEF(IInterf, IID_IInterf)


Use the pointer pInterf just like a raw interface pointer, except that the client must not call Release() on the pointer, and must not AddRef when creating an alias.

5. What is an MTA, how many can you have in one process, and how do you create one?

An MTA is a multi-threaded apartment.  Each process may only have one MTA.   You create one with the function call:


CoInitializeEx(NULL, COINT_MUTLITHREADED);


6. A client creates a struct:

 
struct  clientStruct { int size, double *d };

where size is the number of values to be stored in d, an array of doubles.  Write IDL to describe an interface that the client uses to get a component to fill the struct’s array with data up to a size determined by the client.  The client also requires the component to return a BSTR, describing the data, in this same method call.



see attachment

7. Suppose a client requests a pointer to a COM component’s interface.  When does that pointer hold the address of the beginning of the component’s virtual function pointer table?

If the client requests a pointer to IUnknown or to the first interface declared in the implementation class’s declaration,e.g., IX in the example below:

 

class myClass : public IX, IY, … { … }


8. When should a client call AddRef() on a pointer to a COM component’s interface?

If the pointer is a raw interface pointer, then the client should call AddRed() when:


· An alias is created by assigning an interface pointer value to another pointer.  Release() should be called on each pointer when the client is finished with them.

· An interface pointer is returned from a function.  COM assumes, and all COM clients assume that every function that returns an interface pointer has already called AddRef().


Note that if the client is using a smart pointer then the client calls AddRef() only when returning from a function, as in the second case.  Smart pointers automatically due the AddRef() when their assignment operators are called.


9. Can a COM component that has no thread synchronization safely serve multiple concurrent clients?  Please explain in some detail.

Yes, as long as it is placed in an STA.  In this case, all calls to a component interface function are serviced by the main, and only, thread of the component, by servicing messages in a windows message loop.  Thus, there can be no conflicts with multiple threads accessing shared data in the component.


10. What is the proxy manager, and why does it use COM aggregation?

The proxy manager is a dll, residing in the address space of a client, which represents a component the client requests in all cases requiring marshaling, e.g., client and component reside in different apartments.  The proxy manager aggregates one proxy for each interface supported by the component.  Its purpose is to make the proxy appear to be a single COM object.

