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characteristics that belong to it, such as templates, 
polymorphism, and exception handling. It must be 
remembered that the debugger used must provide 
full support for the C++ dialect of the compiler. The 
TRACE32 debugger from Lauterbach supports all 
current C++ compilers, and so guarantees com-
fortable debugging of object-oriented C++ code.

Testing in UML
But of course, we didn’t write our code in C++, but 
rather in UML. And what would 
make more sense than to carry out 
debugging on the modeling level?

Rhapsody from Telelogic offers sev-
eral options to serve this purpose.

If the behavior of the application is 
completely modeled in UML, the 
sequence can be simulated directly 

from the model. For simple behavior analysis, the 
actual target hardware is not required. As the tar-
get will have a different timing than the simulation, 
the application can also be run as an “animation” 
on the real target. The UML tool controls and vi-
sualizes the target process over a communication 
channel (serial or Ethernet). So it is possible to per-
form single steps through state charts or to induce 
events.

In combination with a TRACE32 debugger, this 
communication can also take place over the de-

bug interface if there is no other interface available.  
Direct debugging in the UML model is made pos-
sible via “animation”.

Integrated UML -> C++ -> C 
debugging
Now we have a situation spread over three levels: 
UML, C++, and C. When an error is found, espe-
cially in C++ code, it is better to repair it in the mod-
el, and not in the generated C++ code itself. On the 

other hand, the debugging of the implementa-
tion of a model element is best carried out in the 

source, without having to search for it.

The integration of TRACE32 and Rhapsody offers 
extensive functionality in order to link these levels 
together (Fig. 7), such as the implementation of 
simple, interdependent navigation. A single mouse 
click on a model element in Rhapsody is enough 
to display the corresponding source code in 
TRACE32. This then allows the extensive analysis 
of variables, function calls, and so on. It also works 
the other way around; with a simple click on a line 
of source code in the debugger, the accompany-

Fig 7: The integration of TRACE32 and Rhapsody allows a 
debugging in UML, C++ and C.
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ing model element is highlighted in the UML tool. 〉〉  
This is especially helpful if a problem is found with 
the debugger, which needs to be repaired in the 
model. A lengthy search and navigation to the  
relevant element thus becomes unnecessary.

Debugger breakpoints can also be defined in the 
model and the target can be set into Go or Stop 
status. This enables you to set a breakpoint at a 
class and start the target, all from within the UML 
tool. The debugger stops the application as soon as 
the model element under examination is invoked.

Summary
A complete redesign is not always necessary.  
Particularly for projects where re-engineering is not 
possible due to time or organization constraints, a 

step-by-step approach is often appropriate. This 
limits the effort required and allows to import the 
existing software step by step into a modern and 
innovative CASE tool.

It is, of course, essential that the tools used in this 
process help and don’t hinder; the selection of the 
correct tools is an important factor. They should 
not just be able to perform these tasks, but should 
also encourage them.

Lauterbach and Telelogic have achieved just this 
with the integration of their tools TRACE32 and 
Rhapsody. Both companies want to help their cus-
tomers keep software quality at high levels, despite 
increasing complexity and ever more requirements. 
Now nothing stands in the way of modernizing your 
existing code bases with UML.


