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Generated code

<sulte
<group s1cs_before couy
<scheme> courtney\/acheme\
</group>
<group ="physics after coupler">
\acheme,peverley\/qcheme, host ccpp CapF90
</group> _ _

</suite> : : —
:: host ccpp physics tumestep initial

module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuilte initialize

:: mysuite tumestep initial

:: mysuilte physics before coupler
:: mysuite physics after coupler
:: mysuilte tumestep final

:: mysuite finalize

, only: kind phys

:: peverley run
:: peverley tumestep final
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' Generated code host model calls

’gx oup "physics before coupler"> these CapS
<scheme> courtney\/acheme\
</group>
<group ="physics after coupler">
\acheme,peverley’/qcheme, host ccpp CapF90
</group> — —

</suite> : : —
:: host ccpp physics tumestep initial

module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuilte initialize

:: mysuite tumestep initial

:: mysuilte physics before coupler
:: mysuite physics after coupler
:: mysuilte tumestep final

:: mysuite finalize

e peverley

se ccpp_kinds, only: kind phys

:: peverley run
:: peverley tumestep final
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Generated code

<sulte
<group s1cs_before couy
<scheme> courtney\/acheme\
</group>
<group ="physics after coupler">
\acheme,peverley\/qcheme, host ccpp CapF90
</group> _ _

</suite> : : —
:: host ccpp physics tumestep initial

module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuilte initialize

:: mysuite tumestep initial

:: mysuilte physics before coupler
:: mysuite physics after coupler
:: mysuilte tumestep final

:: mysuite finalize

, only: kind phys

:: peverley run
:: peverley tumestep final

CCPP Framework: An Overview



Generated code

<sulte "mysuite” ="1.0">

<group ="physics before coupler"s>
<scheme>courtney</scheme>
</group>

<group ="physics_after

-:scheme:-peverley</s&heme>‘.m‘uv | host CCpp CapF9O

</group>
</sulte> : : —
:: host ccpp physics tumestep initial
module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuite wnitialize
peverley

will call courtney_init
se ccpp_kinds, only: kind phys

:: peverley run
:: peverley tumestep final
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Generated code

<sulte "mysuite” ="1.0">

<group ="physics before coupler"s>
<scheme>courtney</scheme>
</group>

<group ="physics_after

-:scheme:-peverley</s&heme>‘.m‘uv | host CCpp CapF9O

</group>
</sulte> : : —
:: host ccpp physics tumestep initial
module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuilte initialize
:: mysuite tumestep initial

se ccpp_kinds, only: kind phys Will do nothing

peverley

:: peverley run
:: peverley tumestep final
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Generated code

<sutite "mysuite" ="1.0">
<group "physics before coupler">
<scheme>courtney</scheme>
</group>
<group ="nhysics after

-:scheme:-peverley</s&heme>‘.m‘uv | host CCpp CapF9O

</group>

</suite> : : —
:: host ccpp physics tumestep initial

module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuilte initialize
:: mysuite tumestep initial
:: mysulte phvsics before coupler

peverley

se ccpp_kinds, only: kind phys
Will call courtney_run

:: peverley run
:: peverley tumestep final
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<suite
<group

<scheme> courtney\/acheme\

</group>
<group

- VS

\scheme,peverley\/qcheme,

</group>
</sulte>

module courtney

ise ccpp_kinds, only: kind phys

: courtney wnit
:: courtney run

’ on iv \',’ o

:: peverley run

kind phys

Generated code

host_ccpp cap.F90

:: host ccpp physics tumestep initial
:: host _ccpp physics tumestep final
:: host ccpp physics initialize

:: host _ccpp _physics finalize

:: host ccpp physics run

ccpp_mysuite_cap.F90

:: mysuilte initialize
:: mysuite tumestep initial

:: peverley tumestep final

:: mysuilte physics before coupler
:: mysuite physics after coupler

Will call peverley_run
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Generated code

<sulte
<group s1cs_before couy
<scheme> courtney\/acheme\
</group>
<group ="physics after coupler">
\acheme,peverley\/qcheme, host ccpp CapF90
</group> _ _

</suite> : : —
:: host ccpp physics tumestep initial

module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuilte initialize

:: mysuite tumestep initial

:: mysuilte physics before coupler
:: mysuite physics after coupler
:: mysulte tumestep final

, only: kind phys

Will call peverley_timestep_final

:: peverley run
:: peverley tumestep final
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Generated code

<sulte
<group s1cs_before couy
<scheme> courtney\/acheme\
</group>
<group ="physics after coupler">
\acheme,peverley\/qcheme, host ccpp CapF90
</group> _ _

</suite> : : —
:: host ccpp physics tumestep initial

module courtney :: host _ccpp physics tumestep final
:: host ccpp physics initialize
use ccpp_kinds, only: kind_phys :: host _ccpp physics finalize
:: host ccpp physics run

: courtney init ccpp_mysuite_cap.F90

:: courtney run

:: mysuilte initialize

:: mysuite tumestep initial

:: mysuilte physics before coupler
:: mysuite physics after coupler
:: mysuilte tumestep final

:: mysuite finalize

Will do nothing

, only: kind phys

:: peverley run
:: peverley tumestep final
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New capgen features - constituents

* metadata attribute(s) tell the framework to treat a variable as a constituent

— IN PROGRESS: constituents can also be added at runtime by a
scheme

« constituents can then be used:
— passing in constituents array via standard name: ccpp_constituents
— just using the standard name for the constituent you want

» constituent object contains an array of constituent properties
— can access via standard name: ccpp_constituent_properties

:: ccpp_model constituents t

:: num_layer vars = 0
:: num_advected vars = 0
: :: num_layers = 0
(ccpp_hash_table t), :: hash_table
: :: table locked = .false.
; :: data_locked = .false.

(kind phys), :: vars _layer(:,:,:)
(kind_phys), :: vars_minvalue(:)

(ccpp_constituent prop ptr t), :: const_metadata(:)
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New capgen features - automatic unit conversions

Dustin Swales implemented the infrastructure to enable unit conversions
A limited suite of unit conversions are available and will be added to going
forward

Example:

pref _in ]

standard name = reference pressure
long_name = reference pressure used in CE‘B;é;:j”
units = Pa

dumensions = ()

type = real | kind = kind phys
intent = 1n

— L I

standard name = reference pressure
units = hPa

type = real | kind = kind phys
dumensions = ()

protected = True

1f (errflg == 0) then

pref_in_local = 1.0E+2 kind phys*pref_1in

call kessler wnit(1lv_in=lv_1in, pref in=pref in local, rhogr_ in=rhoqr_in, errmsg=errmsg,
errflg=errflg)
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Any Questions?

(thank you!)
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