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Currently WW3 uses #ifdefs to control physics choices or other configurable features. In 
modern F90 code, #ifdefs are largely avoided because of their intrinsic downsides. Not 
only do they impose compile-time constraints on the run-time execution, they also make 
code difficult to read, understand and extend. These intrinsic downsides help explain why 
#ifdefs are avoided in other current earth system components. Removal of #ifdefs from 
WW3 would provide the development community with a more modern, robust and easily 
maintained code base and it would allow WW3 to begin the transition to a fully run-time 
configurable code. 

A project to convert #ifdefs to logical flags has been initiated by the authors using a python 
script, which allows the procedure to be largely automated. The script also provides an 
opportunity to apply uniform F90 indenting and syntax automatically. The authors would 
like to engage the WW3 developer community in order to get feedback and gauge support 
for this project 1



Proposals for Code Standards (Discussion 551)
Free Format F90

● no reserved columns; code can begin in column 1
● line length 80-100; shorter is better as long as readability is preserved

Standard indenting
● If-endif and do-endo column alignment (end-if and end-do will have comments for longer blocks)
● Comments align with code blocks

Implement Fortran Best practices 
● Include use, only :: when accessing module variables
● Use Implicit none at module level, Optional arguments use keywords
● Initialize pointer arrays in derived types to null(); Pointer arrays that are module variables should be initialized to 

null(); use of “if associated()” to determine if pointers have been allocated instead of #ifdefs
● Remove Fortran instrinsics used as variable names (write, status, form defined as variables)
● Use Fortran character string intrinsics; use assumed length when strings are passed as arguments
● Use utility routines when possible (e.g. memcheck)
● Remove trailing whitespace (both vim and emacs have auto-tools for this)
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https://github.com/NOAA-EMC/WW3/discussions/551#discussioncomment-3415972


Example: 

Free Format + 
Indenting
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AlignedExisting Example: Formatting and Indenting
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Example: Use, Only

Existing
Specified: User (and compiler) can determine what is actually 
needed, used and potentially changed in w3gdatmd variables

>> 100 variables in W3GDATMD !



Fortran intrinsics used as variables
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Strings not passed with assumed length

Simple utility routines not implemented

logical :: write_flag
logical :: form_type

character(len=*), intent(in) :: inxout
character(len=*), intent(in) :: fext
character(len=*), intent(in) :: fpre

call print_memcheck(.....)

Example: Poor Fortran use



Disruptive impact

● Majority of changes will be in white space
● Line changes will occur when short lines are extended
● Code changes will occur in declarations (use, only) 
● Code changes will occur where intrinsics are re-defined etc

7



Proposal to remove #ifdefs (763)
● Not all code is compiled. Testing of all possible permutations of #ifdefs is not possible. 

○ Many ifdefs only make sense when other #ifdefs are also set and conflict when a third #ifdef is 
set.

● Compile-time dependence of features or physics options
○ Code must be recompiled to exercise optional features. Makes code rigid.

● Poor Code Readability. 
○ Developers cannot easily determine which section of code will execute. 
○ Code becomes unnecessarily long when overused or used when not needed.

● Developers are incentivized to "wall off" their changes instead of utilizing more extensible code. 
○ Passing an argument under #ifdef control instead of using the optional construct. 
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➔ #ifdefs should be used only when required
➔ #ifdef removal yields better tested code 
➔ #ifdef removal yields run-time configuration

https://github.com/NOAA-EMC/WW3/discussions/763


Issues with current #ifdef use

● Used when unnecessary
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W3MPIO contains 557 
#ifdef W3_MPI statements! 

Serial #ifdef W3_MPI



Issues with current #ifdef use

● #ifdefs used in argument lists
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Arguments should be passed 
as keyworded optional 
argument



Issues with current #ifdef use

● #ifdefs without matching #endif
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Final ENDIF matches either 
W3_SHRD or W3_MPI

● emacs can find these



Issues with current #ifdef use

● #ifdefs used in branching if-then blocks
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#ifdefs should only be used with 
fully-contained if-endif blocks: 

#ifdef option
    if (do-something) then
    end if
#endif



Issues with current #ifdef use

● excessive granularity of "debug" #ifdefs 
obscures actual code statements and calls
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Proposed solutions to #ifdef issues 
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Substitute logical flags and utility routines 

15

#ifdef W3_DEBUGINIT
    do stuff
#endif 

 if (w3_debuginit_flag) then
    do stuff
 end if

#ifdef W3_DEBUGINIT
    logical, parameter :: w3_debuginit_flag = .true.
#else
    logical, parameter :: w3_debuginit_flag = .false
#endif

call print_memcheck(IAPROC+40000, 'memcheck_____:'//' WW3_WAVE TIME LOOP 4')

Initialize flags at compile time

Add new utility routines ➔ Flags eventually set via namelist, allowing 
run-time configuration for most 
configurations and options



Use extensible constructs instead of branching if-endifs
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Reduce Granularity of "debug" ifdefs and serial #ifdefs
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● retain only at the enter/exit stage of a subroutine and at the enter/exit stage of major code blocks



Remove other unnecessary #ifdefs

● most module variables
● definitions of derived types
● local variables
● format statements
● around OpenMP blocks
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Disruptive impact

● Large, but changes can be staged
● Argument for "status quo" --- too many other issues/problems/development on 

the horizon
● Counter-argument is that dealing with issues/problems/development is 

easier, faster and more robust with clean, well-tested code
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Final thoughts: 
➔ Deferred action on addressing these issues has only made the problem 

grow over time.
➔ Pain will be necessary at some point, further delaying the inevitable is not 

wise.


