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Agenda

● What is the debugger for?
● Setting up GEOS5 for debugging.
● Go over starting Totalview and DDT, explain basic functionality.
● Live demonstration of DDT and Totalview.



What are DDT and Totalview?

● Interactive tools that allows you to debug serial, multi-threaded(OpenMP), 
and multi-processor (MPI) programs in fortran and c/c++.

● Much more powerful alternative to print statements.
● Totalview includes memscape (memory debugging utilities) and replay 

engine (step backward and forward in execution).
● Latest stable version of Totalview on discover 8.11.0.0
● Latest stable version of DDT on discover 4.2-34404
● Both programs only allowing a certain number of processes to be attached 

based on the licensing.
● DDT is still technically in procurement, although Alinea/NCCS has given us 

early access.



How Does One Typically Use the Debugger?

● Your code crashes or hangs, hopefully you have an idea where . . .
● Start you code in the debugger. 
● Navigate to the routine you are interested in.
● Set a breakpoint or simply run to that point in the code
● Start examining variables, stepping through the code, etc …



Running Totalview and DDT, generic code

● Load modules for you desired compiler/mpi stack
● Compile your code with -g and -O0
● Load Totalview module: 

module load tool/tview-8.11.0.0
● Load DDT module:

module load tool/ddt-4.2-34404
● Launch Totalview from the command line:

totalview <path-to-your-executable>
● Launch DDT from the command line:

ddt <path-to-your-executable>



Prerequisites for Running with GEOS5 in the Debugger

● Compile GEOS5 with the BOPT=g option. This turns on traceback, 
debugging, and turns off compiler optimizations.

● On the command line:
          $ cd GEOSagcm/src
          $ source g5_modules
          $ make install BOPT=g (for parallel build: make -jn pinstall BOPT=g)
● Using the parallel build script in GEOSagcm/src

          $ ./parallel_build.csh -debug
● To run totalview you will need a set of interactive nodes

          $ xsub -l select=2:ncpus=12,walltime=1:00:00



Easy Way of Starting Totalview and GEOS5

● In your gcm_run.j script load the module before launching executable: 
“module load tool/tview-8.11.0.0 “ 

●  Replace “$RUN_CMD $NPES ./GEOSgcm.x” with “totalview ./GEOSgcm.
x”

● Same thing for DDT: “ddt ./GEOSgcm.x”



Tips
● Compile the model with BOPT=Og option (Ganymed-4_0 onward, turns on 

traceback and debugging) to get more info if it crashes. 
● Only compile the part of the code you are interested with BOPT=g, rather 

than the whole model. For example if you wanted to debug something in 
the solar gridded component:
1.) Compile model as normal
2.) Go into the GEOSsolar_GridComp directory and do a “make clean” 
followed by a “make BOPT=g install”
3.) Go to the applications directory and do “make install” to rebuilding  
GEOSgcm.x

● If you are running intel MPI you must also either add this to your script or 
run before launching totalview:
mpdboot -r ssh -n <num_nodes> -f $PBS_NODEFILE

● You can run in the debugger to at least find out what routine you are 
crashing in, even if you haven’t compiled with debugging.



Totalview Introduction



Startup Window

Select your MPI stack, number of processes 
and the number of nodes 

The first thing you will see is a startup window: 



Process Window

Start the program Provides detail 
about a single 
running process

Go to next line

Step into subroutine

Under view: Lookup 
Function

Use the Lookup function to find the subroutine 
or source file you are interested in:

Select a line 
and run to 
that point

Change what 
process you 
are looking at 



What happens when you hit go:



Root Window

Informs you of the state of all 
processes you are debugging



Diving

● You can “dive” on several items 
such as variables and 
subroutines by right clicking

● If you click a variable you can 
dive across all processes

● You can dive into a subroutine to 
see it’s source code

Value of nlist on each process:



You can dive into more 
complex structures as well::



Slicing and Visualizing Arrays



DDT Introduction



Startup Window

Like Totalview you need to choose your MPI 
stack, and number of processes: 



Control Buttons

List of 
processes

Variables 
Pane

Source File 
list



Unlike Totalview you have a list 
of all source files and 
subroutines contained in them. 
No more having to type the 
name of the file or routine you 
want to examine!

Like Totalview you have 
several key buttons for 
controlling program execution:

Step into 
subroutine.

Go to next 
line

Step out of 
subroutine.



You can detach 
windows. To revert 
to the default layout 
choose Window -> 
Default Layout



Advanced Things You Can Do

● Attached only certain processes to your Totalview session. This could be 
useful if there are not enough totalview licenses available for your problem.

● Attach an already running program to Totalview, for example if your 
program is hanging and you want to find out where.

● Memory debugging with memscape in Totalview.
● The Totalview replay engine allowed you to step forward and backward in 

execution (memory intensive).
● Test code changes on the fly in Totalview
● DDT has an integrated profiler, MAP. 


