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Abstract - The distributed object technologies are useful 
in many server situations where the high performance is 
required. However, the problems that many distributed 
object technologies such as DCOM, CORBA, and web 
service exist, but their comparison is insufficient cause a 
trouble to developers, administrators, practitioners who 
should choose one of them. This paper presents a 
performance guideline, advantages, and disadvantages to 
the prospective users making the users easily compare 
technologies, and select one of them. 
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1 Introduction 
  As internet users have increased, the high 
performance has been required in many server situations 
such as Hyper Text Transfer Protocol (HTTP) [1] and File 
Transfer Protocol (FTP) [2]. Although a single 
supercomputer approach occupied most of the markets and 
researches at an early stage, it had its own limitations in the 
aspects of a cost, reliability, and scalability. The limitations 
made parallel processing approaches such as a Cluster [3], 
Beowulf [4][5], or a distributed processing approach more 
important. In addition, the fast growth of a network 
performance compared with the slow growth of a CPU 
performance has accelerated the multiple computer 
approaches [6][7][8]. As an example of showing this trend, 
the occupied ratio of clusters in a supercomputer increases 
every year [9]. A distributed processing is also widely used 
with a parallel processing approach at these days, 
especially in multi-tier environments where separates a 
business logic from a data access logic, and where has 
important legacy systems. 

 Among these distributed processing technologies, 
Remote Procedure Call (RPC) [10] and Remote Method 
Invocation (RMI) [11] exist as early models. However, as 
the object oriented paradigms flourished, these early 
models have evolved into distributed object technologies 
such as Distributed Component Object Model (DCOM) 
[12], Common Object Request Broker Architecture 
(CORBA) [13], and eventually a web service [14] to 
provide services at the web environments. 

 However, developers, administrators, and 
practitioners have a lot of difficulties in choosing their own 
distributed object technology, sometimes want to change it 
later with startled by the unexpected problems because it 
was chosen without a guideline or comparison. This paper 
describes the advantages and disadvantages of each 
technology, presents a guideline to developers, vendors, 
and practitioners in the aspect of a performance making 
them expect the performance when using one of distributed 
object technologies. 

 This paper is organized as follows. Section 2 shows 
the various related works by many eminent researchers 
such as DCOM, CORBA, and web service. Section 3 
describes their measured performances. Section 4 
concludes.  

2 Related Works 
 This section describes the distributed object 
technologies such as DCOM [12][15], CORBA [13], and 
web service [14][16]. 

2.1 DCOM 
 DCOM is a distributed object technology that was 
developed by Microsoft, and extended COM to fit into 
network environments. Fig. 1 shows the COM/DCOM 
architecture. 

 

 

Fig. 1. COM/DCOM architecture 



 

 Fig. 1 shows the COM/DCOM architecture. A client 
that wants to access a server object calls a COM runtime 
through COM interfaces, which checks the client's 
permissions by invoking a security provider. If the client 
has the appropriate permissions, the COM runtime invokes 
the Distributed Computing Environment Remote Procedure 
Call (DCE RPC) that uses the underlying protocol stack as 
one of communication methods. Before invoking a DCE 
RPC, a client side COM runtime performs a marshalling 
through a proxy that converts parameters into the form that 
could be transferred over the designated protocol. The 
protocol stack on the server side receives the request, 
delivers it to the COM runtime, which performs an 
unmarshalling through a stub that converts network 
packets into parameters. The COM runtime activates the 
server object that calls the object method and processes the 
request. 

 A server object has the 3 types such as an inproc, a 
local, and a service type. An inproc type takes the form of 
a Dynamic Linking Library (DLL). An inproc type is the 
fastest type because it is loaded directly into a client 
process when activated. A local type takes an executable 
form. When activated, it is executed as a separate process. 
Lastly, a service type is also similar to the local type in that 
both of them take executable forms, but different from the 
local type in that the service type is always resident in a 
memory, and receives a request from a client. 

 In order to export the methods of a server object, a 
server object should describe itself by using an Interface 
Description Language (IDL). For methods that are 
commonly used in the COM, COM previously creates a set 
of common interfaces such as IUnknown, IDispatch, and 
IClassFactory. 

 Although Windows operating system incorporates it, 
both COM and DCOM are supported only by limited 
operating systems, and they can't be used in most of web 
environments due to protection policies. 

2.2 CORBA 
 CORBA is a distributed object technology that was 
specified by Object Management Group (OMG) and 
implemented by many vendors such as Borland, and IONA. 
Fig. 2 shows the CORBA architecture. 

 

 

Fig.2. CORBA architecture 

 A client that wants to access a server object should 
first bind it through a CORBA interface. The client makes 
a bind request to a local Object Request Broker (ORB) 
through CORBA interfaces. If the object exists at the local 
machine, the ORB activates locally the object that 
processes the request. Otherwise, the ORB makes a request 
to the other ORBs connected by the network using the 
Internet Inter ORB Protocol (IIOP) over TCP/IP. After 
binding the appropriate object, the client side ORB sends 
the requested method call to the server side ORB. Before 
sending and receiving parameters, a stub performs 
marshalling and a skeleton performs unmarshalling at the 
CORBA. 

 CORBA has the 2 server types such as a Basic Object 
Adapter (BOA) and a Portable Object Adapter (POA). A 
BOA type was the early model, and its ambiguity caused 
many different implementations at an early stage. A POA 
type was developed to solve this incompatibility problem, 
and came to be a standard. A CORBA also has the IDL that 
is similar to the COM IDL. 

 Although CORBA is supported by various operating 
systems, its users should also choose their own CORBA 
vendors because various vendors implementing CORBA 
specification exist, and they can't be used in most of web 
environments due to protection policies. 

2.3 Web service 

Web service is developed in order to distribute an object 
and serve it to various users in the web environments. It 
can be also used in the server situations while solving the 
web-scalability problem of the other distributed object 
technologies. Fig. 3 demonstrates the web service 
architecture. 
 



 

 

Fig. 3. Web service architecture 

 A client that wants to be serviced should first find the 
supported services from the pre-existing registry before 
compiling a code. After finding its services through 
searching, the client gains the Web Service Description 
Language (WSDL) that a server previously registers. From 
the WSDL, the client knows the service provider location 
and the parameters to the found method. After the client 
binds the described service during the compile time, it calls 
the local agent whenever the client invokes a method call, 
and the local agent delivers it to the server side agent 
through Simple Object Access Protocol (SOAP) over HTTP, 
FTP, SMTP, IIOP, and TCP during the runtime. The server 
side agent activates the appropriate object, and delivers the 
calls to the object. 

 All of the communication methods such as a WSDL, 
and SOAP exploit the eXtensible Markup Language (XML) 
[17]. WSDL is an XML describing the web service. SOAP 
is an XML describing the called method, its parameters, 
and its return value, and can be delivered over the HTTP. 
For this reason, web service can be used in any web 
environments without having to worry about the firewall. 

 Although web service could be used regardless of a 
firewall and is supported by various operating systems and 
languages, web service has the serious overhead that is 
caused by XML-creation. 

3 Performance 
 This section describes the measured performance at 
the local machine and networked machines. 

3.1 Local machine 
 We measured the performance on a machine having 
the Pentium 4 1.72 Ghz, and 512MB RAM as a hardware. 
We used the Windows XP, Visibroker 6.5, Visual 
Studio .NET 2003, and IIS 5.1 as softwares. As an 
implementation language, we chose commonly C++ in 
order to avoid the overheads according to the language 
difference. We repeated 1000 invocations of a method with 
various parameters. Table 1 shows the average of 10 
repetitions of the calls. 

 

Table. 1. The measured performance on a local 
machine 

   

 An inproc server type of COM is the fastest among all 
of tests. At a local machine, the inproc server type is 
directly loaded into the executing process, thus this type 
has no overhead of Inter Process Communication (IPC) 
and is operated as a general method call. A web service 
type has the most serious overheads as estimated. In the 
case of a web service, the client side agent should perform 
the marshalling that converts both the method and its 
parameters into the SOAP message and deliver the 
message to the bound web server. The server side agent 
should perform the unmarshalling that converts a SOAP 
message into both the method and parameters, activate the 
server object that processes the request, and perform the 
marshalling for returning a value after a server object 
processes the request. The client should perform the 
unmarshalling to know the return value. The marshalling 
process of a web service call is complicated in that it 
should create an XML message. Another factor of the slow 
web service is that SOAP has one more network layer than 
DCOM, and CORBA. Although the underlying protocols 
of DCOM are RPC, TCP/IP, and those of CORBA are 
IIOP, TCP/IP, those of web service are generally SOAP, 
HTTP, TCP/IP. These factors conjunctively make the 
overheads of a web service significant. When it comes to 
the types, there is little difference among the types within 
the same technology when considering Table 1. This means 
that the parameter-passing overheads are trivial. Table 1 
also shows that the overheads difference between COM 
and CORBA is little on a machine. 

3.2 Networked machines 
 We measured the performance with another machine 
having the Pentium 3 450 Mhz, 320MB RAM, Windows 
2000, Visibroker 6.5, and Visual Studio .NET 2003 as a 
client machine. We also repeated the 1000 invocations of a 

millisec
ond Int Char Byte Char 

array Struct

Inproc 0 0 0 0 1.6 

Local 550 712.5 551.5 553 534.4

Service 536 534.3 723.4 579.6 546.8

BOA 617.2 553 561.1 576.4 545.4

POA 495.6 526.4 523.3 629.7 498.6

WS 15164 11700 11344 13736 11198



 

method with various parameters. Table 2 shows the 
average of 10 repetitions. 

 

Table.2. The measured performance on the networked 
machine 

  

 In Table 2, the inproc server type is also the fastest 
among all of tests. DCOM takes approximately 2 times 
more than Table 1, and CORBA takes approximately 3 
times more than Table 1. At the networked machines, the 
technologies additionally have the network overheads and 
the security checking overheads. In the case of a web 
service, the overheads are similar to those of a local 
machine because the calling procedures are the same as 
those of a local machine, and additionally include only the 
network latency. The type difference is also trivial in a 
networked case. 

4  Conclusion 
 As the internet users increase, the distributed object 
technology is placed an emphasis on. The distributed 
object technology has its merits that the servers can be 
logically separated and used even in the case of having an 
important legacy system. Among these distributed object 
technologies, DCOM, CORBA, and web service exist. 
However, choosing one of them is complex and requires 
much consideration because the comparison data lack. 

 This paper provides its prospective users with a 
guideline about the elapsed time, makes the users expect 
their overheads when one of them is chosen, and compares 
their own advantages and disadvantages. Through our 
experiments, we found that the inproc type of COM and 
DCOM is the fastest among distributed object technologies 
at a local machine and between the networked machines, 
the invocation among the networked machines takes 2 or 3 
times more than the invocation on a local machine, and the 

parameter passing overheads are trivial compared with the 
network overheads. We thought that to the best of our 
knowledge, this paper is valuable because this paper is the 
first comparison among DCOM, CORBA, and web service. 
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