
IJCST Vol. 2, ISSue 4, oCT. - DeC. 2011 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333(Print)

w w w . i j c s t . c o m 360  InternatIonal Journal of Computer SCIenCe & teChnology

Abstract
COM (Component Object Model) is the fastest growing model. 
Microsoft exposes any new technology by implementing each 
new subsystem as a COM object. COM is the way to interact 
with subsystems like ADSI (Active Directory Services Interface), 
MTS (Microsoft Transaction Server), DirectX, Shell extensions, 
ActiveX controls, OLE DB (Object Linking and Embedding) and 
ActiveX scripting. The central tenet of COM is the concept of 
language independence. COM based components can be built 
in wide variety of development environments. So it is better 
for windows developers to understand the core infrastructure 
of COM. This understanding will enable you to easily take 
advantage of those new subsystems as well as make it easier 
for you to expose your own subsystems.
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I. Introduction
COM is the smartest way of developing large and complex 
software’s. It is not related to a single programming environment. 
COM can be implemented in wide variety of programming 
environments like C, C++, Java, Visual-Basic and MFC. COM 
allows you to combine disparate software parts together at 
runtime. It makes software developers life easy as it mainly 
focuses on reusing existing tested components. It is heavily 
based on interfaces. Programmer should implement the exact 
interface in order to connect to a particular component. The 
large amount of COM code can be found in DLL files. If you 
are using existing COM component then there is no big issue 
but if you are designing your own component then it must be 
registered in the windows registry. Component in COM means 
a language independent software module.

II. COM Specification
COM is a specification. It means it is available in the form 
of documentation and can be printed and read. One can 
download and read the complete COM specification from the 
official website of Microsoft [Online] Available: (http://www.
microsoft.com/com) [3]. This specification also includes lot 
of system code implemented by Microsoft.

III. COM Philosophy
COM is actually a way of thinking about modern software 
development. COM is a powerful integrating technology that 
allows you to mix all sorts of disparate software parts together 
at runtime. COM allows developers to write software that runs 
together regardless of issues such as thread-awareness and 
language choice. COM specification explains methods and 
techniques by which applications are built from components. 
The problem with the present model of software development 
is that applications become more fragile as they grow. It is 
very difficult to handle an application having 10,000 lines of 
source code. Making changes in one or two lines can affect 
the whole application behavior. So, present way of application 

development makes development phase and maintenance 
phase difficult. But the days of monolithic application are over. 
In COM environment, developers create compact well defined 
components that work together [1].

IV. COM Communication and Issues
Standardized methods and techniques are defined in a COM 
specification for developing components. It also defines how 
to control communication between these components and 
their clients. COM defines a binary interoperability standard 
rather than a language-based standard. One very important 
issue here is how COM components are created and how they 
communicate with each other. The answer is, COM components 
and applications interact with each other through interfaces. 
An interface is a strongly typed contract between a software 
component and a client. It is an articulation of an expected 
behavior and expected responsibilities and it gives programmers 
and designers a concrete entity to use when referring to the 
component. Interfaces are designed in such a way so that 
they can be reused in a variety of components.  One of the 
major problems with previous attempts at component-based 
software was the issue of versioning. Versioning of software 
components can be problematic when a computer relies on 
some other code that is modified. This was a common problem 
with dynamic-link-libraries (DLLs) in windows – a program 
that depended on a particular DLL might fail if it encountered 
a newer or older version of the DLL than it was expecting. 
Similar problem face component software. Over the time, as 
the developer of a component make changes to it and modify 
its interfaces, the applications dependent on that component 
will be affected [1]. COM addresses this problem by dictating 
that COM based components are never permitted to change 
their interface. For this reason, you should be very careful 
when designing a component’s interface. After a product is 
released, the interface may not be changed. The only thing 
that can be done at this stage is to publish a new interface. 
Client applications aware of this new interface and can take 
advantage of it, while older applications will work with the 
updated software through the old interface. The ability of a 
single object to support multiple interfaces simultaneously 
is an important feature of COM. This feature allows an object 
to introduce new interfaces that support added functionality 
in successive versions of the object, while at the same time 
retaining complete binary compatibility with application that 
depend on those objects. In other words, revising an object 
by adding new or even unrelated functionality will not require 
recompilation on the part of any existing client, because COM 
allows objects to have multiple interfaces, an object can 
exposes a number of interface “version” simultaneously. 
COM model heavily relies on IUnknown interface [2]. COM 
declares a special interface name IUnknown. All interfaces 
are derived from IUnknown, wchich has a pure virtual member 
function, QueryInterface that returns an interface pointer based 
on the interface ID you feed it. The client must receive IUnknown 
interface pointer. It is also known as top level pointer. Through 
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this pointer the client can control the lifetime of the object and 
invoke QueryInterface method. It helps you in finding what 
interfaces are supported by a component. In a nutshell, it 
helps you in determining whether the component supports a 
particular capability or not. Suppose you want to check whether 
particular component supports spell checking feature, you can 
call QueryInterface method with IUnknown interface pointer to 
know this. Every interface has an identification number known 
as globally unique identifier (GUID) that eliminates any chances 
of collision that could occur with human readable names. An 
interface in COM is a set of semantically related methods. 
Another important interface is IClassFactory interface. A COM 
class object is an object that typically has no behavior, expect 
to create a new instance of some other class. COM class 
objects normally implement the IClassfactory interface and 
thus are often referred to as class factories. So it is an interface 
implemented by class factory objects designed especially to 
manufacture other COM objects.

V. Types of COM Components
There are three types of COM components namely in-
process components, out-of process components and remote 
components.

A. In-Process COM Components

Fig. 1: In-Process [3]

In–process COM components are based on DLLs. DLL is 
known as dynamic link libraries. DLL file contains code that is 
necessary for an application to execute their particular features. 
These DLL files are loaded at run-time by the operating system 
on behalf of program that wants to call functions in the DLLs. 
In–process components are always loaded into the client’s 
process space because they are implemented as DLL. When 
an application is executed, window allocates a memory block 
to it. It is known as address space of the calling process. DLLs 
are always loaded here. In-fact windows operating system is 
itself implemented in numerous DLLs. One main advantage 
of in-process components is their speed, because no context 
switching is required to access their services as the complete 
code is available in DLLs [1]. The only disadvantage of in-
process component is that they are in-fact a DLL and not a 
complete application (EXE). In –process components can be 
used in context of a calling program and cannot be run as 
stand-alone application. ActiveX controls are implemented as 
in-process components.

B. Out-of-Process COM Components

Fig. 2: Out-of-Process [3]

Out-of-process components are also called local servers. An 
out-of-process component executes itself in a separate process 
on the same machine as the client. Out-of-process is entirely 
based upon executable files (EXE). This kind of components 
are slower as compared to in-process components because 
operating system must switch between processes and copy 
any data that needs to be transferred between the client and 
the server applications [1]. One big advantage of this kind of 
components is that since they are EXE files, they can be run 
as stand-alone applications by the user without an external 
client. Microsoft Internet Explorer is the best example of a 
local server.

C. Remote COM Components

Remote COM component is a kind of server that runs on a 
separate machine connected through a network. It clearly 
means that remote components always run in another 
process. This can be achieved only with the help of DCOM 
(Distributed Component Object Model). You do not need to 
do any special programming efforts to implement DCOM. In a 
nutshell, DCOM is a technology that supports distributed object. 
It allows application developers to split a single application into 
a number of different component objects, each of which can 
run on a different machine [1].

Fig. 3: Remote-Component [3]

VI. COM and Windows Registry
In the COM world, the component is either a DLL or a separate 
EXE file. When the client calls the CoGetClassObject (this 
method looks up the clad ID in the registry and then loads 
DLL or EXE file as required) function, COM steps in and finds 
the correct component, which is located somewhere on disk. 
How does COM make the connection? It looks up the class’s 
unique 128-bit class ID number in the windows registry. So, 
the class must be registered permanently on your computer. 
After storing the DLL file in the windows registry, you can see 
it by running the windows regedit program.
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VII. Conclusion
First, COM provides a language-independent way for a Win32 
client EXE to load and call a Win32 DLL. Second, COM is a 
general purpose way for one EXE to control another EXE on 
the same computer. Third, COM technology is a replacement 
for the VBX control, called an ActiveX control. Fourth, it is a 
powerful new way for application program to interact with the 
operating system. Fifth, it is an expansion to accommodate new 
protocols such as Microsoft OLE DB database interface. DCOM 
allows one EXE to communicate with another EXE residing 
on a different computer, even if the computers use different 
microprocessor-chip families.
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