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Outline of Talk
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� Adding a new scheme to a suite
� Changing or constructing suites



A simple new scheme: qgrs_debug
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Suppose some process (scheme) is writing bad data to the
4-dim. tracer array: bad physics? memory leak?

The “old” way:
� put print statements in GFS_physics_driver (and others)
� use Fortran .inc file to avoid making repeated changes
� requires searching and editing multiple files, recompiling

The “new” way:
� write a simple CCPP scheme
� add calls to suite definition file (runtime configurable!)



CCPP scheme qgrs_debug
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...
!! \section arg_table_qgrs_debug_run
!! | local_name | standard_name        | long_name |...
!! |------------|----------------------|-----------|...
!! | qgrs       | tracer_concentration | ...       |...
!! | errmsg     | ccpp_error_message   | ...       |...
!! | errflg     | ccpp_error_flag      | ...       |...
!!
subroutine qgrs_debug_run(qgrs,errmsg,errflg)

real(kind_phys),  intent(in ) :: qgrs(:,:,:)
character(len=*), intent(  out) :: errmsg
integer,          intent(  out) :: errflg
errmsg = ''
errflg = 0
write(0,*) 'qgrs: ', minval(qgrs), maxval(qgrs)

end subroutine qgrs_debug_run
...



Add scheme to CCPP prebuild
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� Edit ccpp/config/ccpp_prebuild_config.py

...
SCHEME_FILES = {

...
'ccpp/physics/physics/qgrs_debug.F90' : \

[ 'slow_physics' ],
...

}
...

� No changes required for SCHEME_FILE_DEPENDENCIES
or OPTIONAL_ARGUMENTS in this case

� Compile code in CCPP dynamic/standalone mode



Done.
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Changing or constructing suites
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A few things to keep in mind
� While CCPP allows changing the order of schemes in the 

suite definition file, this doesn’t guarantee that the physics 
will be correct

� In particular, interstitial code needs to be checked and quite 
often modified

� “Good” interstitial code (modular, depending on one scheme 
only, with documentation) will bring you back to the beach 
quicker, but will make the suite definition file longer

� CCPP_VARIABLES_FV3.{tex,pdf} helps identifying which 
schemes read from or write to a variable



Example: replace Zhao-Carr MP
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Example: replace Zhao-Carr MP
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Example: suite2 (PBL, h2o/o3-phys)
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Example: “suite2” → “suite4”
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Example: “suite2” → “suite4”
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Wrap up
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� Adding a new scheme to a suite is easy
� Changing or constructing suites may require changing,

adding or replacing interstitial code
� Note: things get a little more complicated when variables

required by the new scheme don’t exist yet (next session)


