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Climate modeling in the exascale era - New possibilities and challenges
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A language-interoperable and platform portable memory-manager
Challenge of Language Interoperability Memory Manager Design
e Challenges e Opportunities Idiomatic interface, e.g. Fortran C for ABI
o The memory manager has o Modularize the code interface
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o Many ICON components o Favor relying on , , int register_real32(
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o Most vendor are C++ based o Better GPU support for function register_real(ctx_id, desc, & const size_t num_elem);
] ] & kind, num_elem) &
while ICON is Fortran a C++ front end than & result(err)
based (Kokkos, RAJA,...) the legacy fortran code select case(kind)
o Fortran - C++ interface is err = register_real32(get_ctx(ctx_id), &
tf ” t d I z‘.co_c(:_descidescg(, &
int(num_elem,
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> C++ based core backend written in a generic fashion
Fortran C/C++
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template<t St , t T>
iy Modular e eeiberane Storede: e e
HIP/CUDA Python Design i
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Composable template<typename K, typename.. Store, typename.. T>
class KeyedRegistries<K, Registry<Store,T>.> {
std: :unordered_map<K, uuid_t> index;
std: :variant<Registry<Store,T>.> regs;
public:
// Access / Insertion / Manipulation / Deferred Allocation
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Towards sustainable software development of the ICON Climate and Weather Prediction Model
Leveraging the memory-manager for sustainable development CeoNimeddl code oomory Management
. | | - register_real(), ...
Integrating the memory-manager within the ICON climate and weather S S
prediction model allows to bring sustainable development and to component module
) ] ] ] Eoran model CALL get_real(), CALL get_real(), ..
iIntroduce further optimizations: component P
. . . . I I
1. lterative modularization to generate independent model components TR Dt viaw
2. Well-defined interfaces allows to replace components by e.g. CUDAmodel [
.. . EtpLIon ++ backen ,
vendor-optimized code or third-party components | et meta
T . . component module Global regist :
3. Allows easy serialisation of data, eases component testing S AT ibie e Bl ToAB. gistry
4. Abstraction allows reuse by other projects component o
5. Towards a data-driven control flow of the ICON code base e
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