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A flexible object-oriented test system was developed to deal with the
testing challenges imposed by software systems that run in distributed
client/server environments.
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* The Test Environment Toolkit (TET) specification began in September 1989 as a joint proposal
by the Open Software Foundation, UNIX  International, and X/Open .

Tester

Command Line or GUI

Configuration Management,
Test Control, 
Report Generation, etc.

Test Scripts,
Test Cases, etc.

Created
by Test

Developers

Test Harness

User Interface

Test
Case

1

Test
Case

2

Test
Case

3

Test
Case

N

System Under Test (SUT)

Fig. 1. � � 27.'!�*� �32-+�2#"� 2#12� #,4'0-,+#,2�



��� � � � � � � � ����%��*� ���	� ��/$�,,4���#�*�� �'-*&�$

�!+,*!�-,��� +1+,�%+� �'%%-&!��,!&�� '.�*� %-$,!($�� ,*�&+('*,+

-+!&�� %-$,!, *������ �$!�&,+� �&�� +�*.�*+�� �'/�.�*�� /�� /�*�

&',� /!$$!&�� ,'� $'+�� , �� !&.�+,%�&,� /�� %���� !&� , �� ,�+,� �'��

�&�� ,''$+� ��.�$'(��� �'*� '-*� ��*$!�*� (*'�-�,+�

�&+,���� '�� ���&�'&!&�� , �� '$�� ,�+,� �&.!*'&%�&,� �&�� *�($��4

!&�� !,� /!, � �&� �&,!*�$1� &�/� +1+,�%�� /�� ���!���� ,'� -+�� , �

'�"��,4'*!�&,��� (*!&�!($�+� '�� �&��(+-$�,!'&� �&�� ('$1%'*4

( !+%� ,'� �.'$.�� '-*� �-**�&,� �&.!*'&%�&,� ��+�� ,'� %��,� '-*

&���+� /!, '-,� , *'/!&�� '-,� , �� '$�� �'���� � �� ��!$!,1� ,'

� �&��� '*� *�($���� �-&�,!'&�$� �$'�#+� '�� �� +1+,�%� /!, '-,� ��4

���,!&�� , �� �&,!*�� �&.!*'&%�&,� !+� '&�� '�� , �� %�!&� ��&��!,+� '�

'�"��,4'*!�&,��� ��+!�&� �+��� 3��"��,4�*!�&,��� �*'�*�%%!&��

'&� (���� 
���� ��"��,4'*!�&,��� (*!&�!($�+� �$$'/��� -+� ,'� *�-+�

�0!+,!&�� ,''$+�

������������ 	������ 
������

�&� �� �!+,*!�-,��� '�"��,� +1+,�%�� +�*.!��� (*'.!��*+� �*�� �!+,*!�4

-,��� ��*'++� �� &�,/'*#� '�� +1+,�%+� �&�� �*�� ��$$��� +�*.�*+�

�$!�&,+�� / '� !++-�� *�)-�+,+� �'*� , '+�� +�*.!��+�� �*�� �$+'� �!+4

,*!�-,��� ��*'++� �� &�,/'*#�� � +!&�$�� (*'�*�%� ��&� ��� �', � �

�$!�&,� �!++-�+� *�)-�+,+�� �&�� �� +�*.�*� �+�*.!��+� *�)-�+,+��� �$!4

�&,+� ��&� !++-�� *�)-�+,+� ,'� $'��$� �&�� *�%',�� +�*.�*+�� �-*!&�� �

�!+,*!�-,��� '�"��,� +1+,�%� ,�+,�� �$!�&,+� �*�� *�+('&+!�$�� �'*

*�('*,!&�� �&1� ��!$-*�+� '*� +,�,-+� *�+-$,!&�� �*'%� , �� *�)-�+,+

, �1� %�#��

� �� �!*+,� ,�+#� (�*�'*%��� �-*!&�� , �� +1+,�%� ,�+,!&�� '�� �� �!+4

,*!�-,��� '�"��,� +'�,/�*�� (*'�-�,� !+� ,�+,� +�,-(�� �$!�&,+� �&�

+�*.�*+� %-+,� ��� ��($'1��� ��*'++� , �� &�,/'*#� ,'� ,�*��,��

+1+,�%+�� �'&+!��*�,!'&� %-+,� �$+'� ��� �!.�&� ,'� , �� ���,� , �,

+�*.�*+� %�1�  �.�� %-$,!($�� �$!�&,+� +�&�!&�� %�++���+� ,'� , �%�

�&�� , �� �!+,*!�-,!'&� '�� �$!�&,+� �&�� +�*.�*+� %�1� � �&��� �-*4

!&�� �� +1+,�%� ,�+,� +'� , �,� .�*!'-+�  �*�/�*�� �&�� +'�,/�*�� �'&4

�!�-*�,!'&+� ��&� ��� ,�+,���


��� ������ ����������� �������

������������ ������ �����

The Object Management Group (OMG) creates standards for the interoperability
and portability of distributed object-oriented applications. The OMG only produces
specifications, not software. Each participating vendor provides an implementation
to meet the specification. The Common Object Request Broker Architecture
(CORBA) specification defines a flexible framework upon which distributed object-
oriented applications can be built. This architecture represents the Object Request
Broker (ORB) technology that was adopted by the OMG. An ORB provides the
mechanisms by which distributed objects transparently make requests and receive
responses. The ORB enables object-oriented applications on different machines to
communicate and interoperate.

The OMG has defined an Object Management Architecture object model. In this
model, objects provide services, and clients issue requests for those services. The
ORB facilitates this model by delivering requests to objects and returning any
output values to the client. The services that the ORB provides are transparent to
the client.

To request a service, a client needs the object reference for the object that is to
provide the service. The ORB uses this object reference to identify and locate the
object. The ORB activates the object if it is not already executing and directs the
request to the object.
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Object-oriented programming is a set of techniques for creating objects and as-
sembling them into a system that provides a desired functionality. An object is a
software model composed of data and operations. An object’s operations are used
to manipulate its data. Objects may model things such as queues, stacks, win-
dows, or circuit components. When assembled into a system, the objects function
as delegators, devices, or models. Messages are passed between the objects to
produce the desired results.

The eventual goal of object-oriented programming is to reduce the cost of software
development by creating reusable and maintainable code. This is achieved by
using three features of object-oriented programming: encapsulation, polymor-
phism, and inheritance. Encapsulation consists of data abstraction and data hid-
ing. Data abstraction is a process of isolating attributes or qualities of something
into an object model. With data hiding an object may contain its own private data
and methods, which it uses to perform its operations. By using polymorphism, an
object’s operation may respond to many different types of data (e.g., graphical and
textual). Finally, using inheritance, an object can inherit attributes from other ob-
jects. The object may then only need to add the attributes, methods, and data
structures that make it different from the object from which it inherited its basic
characteristics.

For the design of the object testing framework described in the accompanying
article, we used an object-oriented software design methodology called object
modeling technique (OMT). This methodology provides a collection of techniques
and notation for designing an object-oriented application.

One important aspect of object-oriented design, or any software design, is decid-
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tion on one of these cards includes the name of the class being described, a
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// Standard C++ headers
#include <fstream.h>
#include <string.h>
// Header for CORBA HelloWorld object.
#include <helloTypes.hh>

// Header for Test Case object.
#include ”testcase.hh”

// List of error messages.
extern char *msgs[];

// Simple macro to check for exceptions and valid pointers.
#define check_ev_and ptr(ev, ptr, errcode)

// Check for exception and valid pointer.

         if ( te.print_exception(ev) || te.is_nil(ptr))
             return (TestEnvironment::Result)
                (TestEnvironment::user_code + errcode);

// Declaration of HelloWorldTest class.
class HelloWorldTest : public TestCase
{
public:
 HelloWorldTest();
 ~HelloWorldTest();
 TestEnvironment::Result run_body();
};
private:
 CORBA::ORB_ptr orb;
 HelloWorld_ptr hello;
 char *message;

DECLARE_TESTCASE_FACTORY(HelloWorldTest);

// Definition of HelloWorldTest constructor.
// The following pieces of the test are considered set up.
HelloWorldTest::HelloWorldTest()
{
CORBA::Environment ev;

// Get the object reference string for
// the Hello interface from the test environment.
string soref = te.get_object_string(“hello_instance”);

// Initialize the CORBA environment, get pointer to ORB
orb = CORBA::ORB_init(te.argc, te.argv, CORBA::HPORBid, ev);
check_ev and_ptr(ev, orb, 3);

// Convert object reference string to object reference.
CORBA::Object_var hello_objref
          = orb–>string_to_object(soref.c_str(), ev);
check_ev_and_ptr(ev, hello_objref, 4);

// Narrow the COBRA:: Object object reference to a HelloWorld one.
hello = HelloWorld:: _narrow(hello_objref, ev);
check_ev and ptr(ev, hello, 5);
COBRA:: release(hello_objref);

CORBA::string_free(message);
CORBA::release(hello);
CORBA::release(orb);

}

// Standard C++ headers
#include <fstream.h>
#include <string.h>

// Header for CORBA HelloWorld object.
#include <helloTypes.hh>
// List of error messages.
extern char *msgs[];

// Simple macro to check for exceptions and valid pointers.
#define check_ev_and_ptr(ev, ptr, errcode)
// First, check for exception.
if ( ev.exception() ) {
}

cerr << msgs[errcode] << ” Exception returned.” << endl; \
            return errcode; \

// Next, check for valid pointer.

if ( CORBA::is_nil(ptr) ) {
cerr << msgs[errcode] << “Pointer is null.” << endl; \
            return errcode;                                                          \

int
main(int argc, char *argv[])
{

CORBA::Environment ev;

// Open a file which contains the object reference string for
// the Hello interface. Read the string.

ifstream f(”hello_instance”);
if ( !f ) {
cerr << ”Could not open \”hello_instance\” file.” << endl;
return 1;
}

}

char soref[1024];
f >> soref;
if ( !f ) {
cerr << ”Could not read the stringified object reference”
     << “from the \”hello_instance\” file.”
     << endl;
     return 2;

// Initialize the CORBA environement, get pointer to the ORB.

CORBA::ORB_var orb = CORBA::ORB_init(argc, argv,
CORBA::HPORBid, ev);
check_ev_and_ptr(ev, orb, 3);

// Convert object reference string to object reference.

CORBA::Object_var hello_objref
= orb–>string_to_object(soref, ev);
check_ev_and_ptr(ev, hello_objref, 4);

CORBA::string_free(message);
CORBA::release(hello);
CORBA::release(hello_objref);
CORBA::release(orb);

}
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HP-UX 9.* and 10.0 for HP 9000 Series 700 and 800 computers are X/Open Company UNIX
93 branded products.

UNIX is a registered trademark in the United States and other countries, licensed exclusively
through X/Open Company Limited.

X/Open is a registered trademark and the X device is a trademark of X/Open Company Lim-
ited in the UK and other countries.

Open Software Foundation is a trademark of the Open Software Foundation in the U.S. and
other countries.


