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Background/Motivation 
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- In Harmonie-Arome we currently validate only a fraction of our configuration 
options, e.g.

- TSTEP needs to be a divisor of 3600
- NLON, NLAT needs to be of the form  2ᵃ 3ᵇ 5ᶜ

- For many variables the allowed values are only mentioned in comments
- We override values based on other configuration options. 
- Waste of SBU’s by invalid configurations.

- See also RWP: SY3 clean up of Harmonie scripting system
- In addition we have a growing number of configurations in our systems  (EPS, 

reanalysis, climate, high-res, nowcasting )

We need a more structured way to handle and validate configuration settings in 
Harmonie-Arome.



Configuration in Harmonie 
Very roughly speaking the Harmonie scripting system consists of 2 parts  
1. Scripts called by ecflow tasks (in ecf/ and scr/ directory (CY43)) 
2. data files to handle configuration *,  

- config_exp.h
- include.ass
- Harmonie.pm
- harmonie_namelists.pm
- ECFlow Suite definitions (tdf files) 
- Configuration for submission (submit.LinuxPC submit.ecgb, etc. ) 
- Configuration for HPC environments  (config.ecgb etc.)
- Configuration for VarBC 
- Information on ECMWF cycles (MARS parameters etc) 
- Configuration for blacklisting
- Harmonie_domains.pm
- Harmonie_configurations.pm
- Harmonie_testbed.pl (test_defs part) 

* These files not pure data files but also contain Perl code. 
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Current status. 

- Work has started to use a common format for all configuration files. 
- Language independent (TOML). Possible alternatives would be  

YAML or JSON.
- config_exp.toml is finished (for deterministic). 
- Next step will be include.ass and harmonie.pm

- Configurations are validated using JSON Schema (next slide)
- Implementation exist for a wide range of languages (C/C++, Go, Java, PHP, 

Javascript, Python,Perl, etc) 
- Supported by several editors/IDEs
- Automatic creation of GUIs
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config_exp.toml
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# **** Model geometry ****

[Geometry]

DOMAIN='DKCOEXP'                       # See definitions in scr/Harmonie_domains.pm

TOPO_SOURCE='gmted2010'                # Input source for orography. Available are (gtopo30|gmted2010)

                                       # For usage of gmted2010 check the documentation first

GRID_TYPE='LINEAR'                     # Type of grid (LINEAR|QUADRATIC|CUBIC)

VLEV='65'                              # Vertical level definition.

                                       # HIRLAM_60, MF_60,HIRLAM_40, or

                                       # BOUNDARIES = same number of levs as on boundary file.

                                       # See the other choices from scr/Vertical_levels.pl

VERT_DISC='vfd'                        # Discretization in the vertical (vfd,vfe)

LGRADSP='yes'                          # Apply Wedi/Hortal vorticity dealiasing (yes|no)

# **** High level forecast options ****

[Physics]

DYNAMICS="nh"                          # Hydrostatic or non-hydrostatic dynamics (h|nh)

PHYSICS="arome"                        # Main model physics flag (arome|alaro)

MASS_FLUX_SCHEME='edmfm'               # Version of EDMF scheme (edkf|edmfm)

                                       # Only applicable if PHYSICS=arome

                                       # edkf is the AROME-MF version

                                       # edmfm is the KNMI implementation of Eddy Diffusivity Mass Flux scheme for Meso-scale

STATNW="yes"                           # Switch for new set up cloud sscheme (yes|no)

HARATU="yes"                           # Switch for HARATU turbulence scheme (yes|no)

ALARO_VERSION=0                        # Alaro version (1|0)

XRIMAX=0.0                             # Maximum allowed Richardson number in the surface layer (cy40h default was 0.0)



JSON Schema (example 1)

"CISBA": {

     "type": "string",

     "description": "ISBA scheme",

     "enum": [

       "3-L",

       "2-L",

       "DIF"

     ],

     "default": "3-L",

     "links" : [

       {

         "rel" : "ISBA documentation",

         "href" : "https://www.umr-cnrm.fr/isbadoc/model.html"

       }

     ]

   }
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JSON Schema (example 2)

"CROUGH": {

     "type": "string",

     "description": "type of orographic roughness length",

     "enum": [

       "NONE",

       "Z01D",

       "BE04"

     ],

     "options" : {

       "enum_titles" : [

           "NONE | no orographic treatment",

           "Z01D | orographic roughness length does not depend on wind direction",

           "BE04 | Beljaars 2004 orographic drag"

       ]

     },

     "default": "NONE",

     "links": [

       {

        "rel": "CROUGH Surfex documentation",

        "href": "http://www.umr-cnrm.fr/surfex/spip.php?article126"

       }

     ]

   }7



JSON Schema. 

Combining Schema’s. anyOf
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JSON Schema (Example)
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JSON Schema 
{

  "type": "object",

  "oneOf": [

    {

      "title": "3DVAR",

      "$ref" : "3dvar.schema.json"            

    },

    {

      "title" : "4DVAR",

      "$ref" : "4dvar.schema.json"      

    },

    {

      "title": "blending",

      "$ref" : "blending.schema.json"      

    },

    {

      "title": "none",

      "$ref" : "none.schema.json"     

    }

  ]

}
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assimilation.schema.json



Validation using JSON Schema

See https://json-schema.org/ for full specification
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https://json-schema.org/
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Implementation
https://github.com/Hirlam/Harmonie.jl

-------------------------------------------------------------------------------

Language                     files          blank        comment           code

-------------------------------------------------------------------------------

JSON                            56             98              0           5062

TOML                           115            219            418           2273

YAML                             4             14              0            387

Julia                            7             71             29            169

HTML                             1             20             22             49

Markdown                         1             12              0             32

-------------------------------------------------------------------------------

SUM:                           184            434            469           7972

-------------------------------------------------------------------------------

Note 97% of SLOC is language independent JSON/TOML/YAML files.

HTML used for prepIFS like gui (see later slides) 

Julia used to 

- Convert TOML to config_exp.h format
- Unit-tests (next slide)
- Validate TOML files. 

 

https://julialang.org/blog/2012/02/why-we-created-julia
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https://github.com/roelstappers/Harmonie.jl
https://julialang.org/blog/2012/02/why-we-created-julia


Unit tests

# AROME 4DVAR

@testset "AROME_4DVAR" begin

   config_exp  = TOML.parsefile("config/config_exp.toml")

   arome_4dvar = TOML.parsefile("harmonie_configurations/arome_4dvar.toml")

   config_exp_with_arome_4dvar = merge(merge, config_exp, arome_4dvar)

   @test Harmonie.isvalid(config_exp_with_arome_4dvar)

   merged_arome_4dvar = TOML.parsefile("testbed_configurations/arome_4dvar.toml")

   testbedconfig = merge(merge, config_exp_with_arome_4dvar, merged_arome_4dvar)

   @test Harmonie.isvalid(testbedconfig)

end
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Any push to github automatically runs travis-CI to validate testbed 
configurations (work in progress). 

Testbed configurations are created by merging toml files. 
 



Harmonie GUI
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Use of the GUI is optional. 
It could help as an organising tool for documentation (Perhaps 
more user friendly for new users)

https://hirlam.github.io/Harmonie.jl/


LISTE_LOC example
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GUI 

- The GUI should remain lightweight, and low maintenance
- Use of the GUI should be  optional.
- Relation between GUI and toml should be transparent
- GUI will be similar to prepIFS 
- Need to a solution to handle the configuration for the linking 

of files in scripts (similar to Olive/Vortex)
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Editor support (JSON/YAML only)
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Tooltips 

Auto completion

Missing fields 

Non allowed fields 



Code structure (repositories)

- In Harmonie scripts and configuration have always been in a 
single repository. 

- Currently Harmonie.jl is a separate repository with 
configuration for config_exp.toml. This is similar to how 
prepIFS is used at ECMWF.  Is it preferable to have a single 
repository with scripts and configuration or are there benefits 
to split this in two repositories ?

- Automatic generation of scripts (like Olive/Vortex)?  
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Summary/To do list 
A prototype for the handling and validating configuration data has been presented. 
- Based on language independent format (TOML/YAML/JSON)
- Validation using JSON-Schema
- Works in Harmonie /perm/ms/no/fars/worktrees/jsonschema
- Testbed runs successfully 
- Configuration now in a separate git-repository

To do:
- Needs further extension for 1) namelists,  2) param_bator.cfg etc., 3) 

LISTE_LOC, LISTE_NOIRE_DIAP,  4) codetype obstype, 5)  submit.ecgb-cca, 
submit.LinuxPC, 6) job submission, 7) compiler options, 8) VarBC predictors, 9) 
MARS request files, 10) ECMWF cycles, 11) ecflow tasks/families 12) testbed 

- Grouping of variables. 
- Scripts should start extracting from config_exp.toml directly without needing the 

export  statements in config_exp.h 
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Script simplification  
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- Use TOML config to move “business logic” out 
of scripts E.g. in Climate



default values in Namelist 
schema’s
JSON-schema allows specification of default values. They are not 
part of the validation but tools can use this to fill in missing values. 

For namelists this would mean we have to pick default values 
consistent with the IFS/surfex code. 
Which would force the use of  the default LELAM=false 
However we can have enum : [ true ]   such that not 
explicitly setting specifying LELAM=false is invalid.   
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Unit tests

23

Code refactoring needed such that unit tests can 
also validate the symbolic links currently 
created inside ECFlow tasks/scripts.  

on Hirlam.org

https://hirlam.org/trac/wiki/HarmonieSystemDocumentation/40h1.1.1/graphviz


TOML for Namelists 
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scr/Mimim

nam/Harmonie_namelist.pm

config-sh/submit.ecgb-cca

scr/Get_namelist 



Domains 
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https://github.com/Hirlam/Domains.jl

