Introduction

One simple and popular approach to debugging is to
insert print statements throughout the source code which
write out messages or data to the screen when the code is
run. This output provides the programmer with information
about the values stored in variables, the current position
within the code, and so on. However, this approach does
not allow the programmer to inspect and control the flow of
logic in the program at runtime.

A debugger is a piece of software that typically allows
the programmer to pause their program at a certain point in
the code. Thereafter, the program can be controlled on a
line-by-line basis and the values of variables can be
inspected or modified. A debugger is a much more powerful
approach to debugging source code than using print
statements.

Abaqus is a popular finite element package in the
engineering community. Abaqus functionality can be
extended through the use of user-defined Fortran
subroutines. In this document, the process of attaching a
debugger to an Abaqus user-subroutines is described. It is
assumed throughout this document that the reader is familiar
with debugger usage, such as setting breakpoints, stepping
forward through lines of code etc.

Using a debugger with Abaqus subroutines
Any reasonably large piece of code contains bugs. In scientific codes, bugs
can cause an application to crash, hang or produce incorrect answers. The process

of finding and resolving bugs in source code is often a tedious task, and can
involve hours of work.
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Using a debugger with Abaqus subroutines is not as
straightforward as with programs for which the entire source
is available. Instead of starting Abaqus from inside the
debugger, it is necessary to attach the debugger to a
running Abaqus process. In this document the Intel debugger
is used, but it should be possible to use another debugger by
following a similar procedure.

NOTE: In the following procedure, Abaqus is run on the
login node of the system, which is a shared resource with
other users. This is acceptable for small single-core jobs.
However, if your debugging run is computationally intensive
or needs to run in parallel, the job should be run on the
compute nodes of the system.



In the following sequence of steps, the procedure for attaching the Intel debugger to an Abaqus user-subroutine is described.

1. A customised Abaqus environment file (abaqus_vé.env) needs to be located in the same directory in which the problem is
run. This file sets the Abaqus compilation environment so that the user subroutine can be compiled properly for debugging.
The file should contain the following, paying particular attention to the indentation of the lines in the file:

2. login to Stokes or Stoney on two separate terminals. One of these terminals will be used to start the Abaqus job, the
other will be used to run the debugger - this second terminal should have X-forwarding enabled (e.g. login with ssh -X
stokes.ichec.ie).

3. The procedure described here requires that the user subroutine be modified temporarily in order to”pause” the program so
that the debugger can be attached to the running process. One way to achieve this is to cause the code to enter an infinite
loop, e.g.
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Figure 1. Screenshots of the Intel debugger being used to debug an Abaqus subroutine

4. In the terminal with X-forwarding enabled, start the debugger. In this example the Intel debugger is used:

user@stokes:> module load intel-db
user@stokes:> idb

5. In the other terminal, start the Abaqus job as usual, e.g.

user@stokes:> abaqus -job myJob -inp myJob.inp -user myUserSub.f int

4. At this point go to the debugger, select File->Attach to Process and select the entry containing standard.exe, as shown in
Figure 1(a). At this point the source of the user subroutine should appear, with the current execution position (denoted by the
yellow arrow) within the loop code inserted previously. In order to break out of this loop it’s firstly necessary to step forward
though the code until the execution position is at the line containing the Do While statement. Then the value of myTmpVar
needs to be changed to 999. As shown in Figure 1(b), to set this value, go to View->Locals, scroll down to myTmpVar and
right- click on it and select set value. Stepping forward should cause the code to break out of the loop.

7. As shown in Figure 2(a), at this point the user subroutine should be under the control of the debugger. The code can then
be stepped line-by-line, values of variables can be inspected etc.

8. To finish the debugging session, simply close the debugger. Note that you must also ensure that you terminate the Abaqus
run in the terminal in which it was started using e.g. Cirl+C or the kill command
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(b) The debugger can now be used to debug the code as usual

Figure 2. Screenshots of the Intel debugger being used to debug an Abaqus subroutine




