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Prototype program package MARPLE (Magnetically Accelerated Radiative Plasma Explorer) for 3D high temperature radiating plasma physics studies is developed by our team in the Institute for mathematical modelling RAS. It's under testing now. 2.5D MARPLE version passed the approval and is applied for production computations. The new version provides two temperature magnetic hydrodynamic simulations for 3D complex geometry and includes a number of innovations making  MARPLE a full-scale multiphysics research code using the state-of-the-art physics, mathematics, and numerics as well as the up-to-date high performance computing functionality. 

The MARPLE code incorporates the computing environment (infrastructure) for parallel computations of initial-boundary value problems using unstructured computational meshes and physical solvers developed in this  environment.

Main software development concepts of MARPLE project:

· big number of service functions are implemented at the computing environment level - data IO, mesh processing, parallel computations support, dynamic processing of computation objects.

· Dynamic creating, deleting, and setting up for different types of computation objects (solvers at all the levels, approximations, boundary conditions, matter properties), automatic memory allocation and deallocation. You need not to change or disable already existing objects when adding new ones. You need not to modify the code build each time, a unified all-mode build is used with no runtime storage and computer power surplus costs.

· physical solvers hierarchy. Any computational domain may include a number of different type physical subregions, each equiped with unique governing system and appropriate set of elementary solvers. In the frames of common computing environment one can add new physical and mathematical models.

· object-oriented software design, object-oriented programming and generalized programming techniques (program development language is С++), source code versions control system, integrated software development control system, coding and documentation standards enable carring out different software life cycle operations according to current world industrial software engineering standards, i.e. making this manufacturable. particular attention is paid to the expandability of developed software in connection with modifications of the source code. Also an important problem is software maintenance (first of all – code debugging and error correction).

· cross-platform development. product portability is of fundamental importance. The code is intended for high performance distributed computations.
MARPLE is to be expandable, unified, manufacturable, and well-documented RD software.

Numerical simulation of a multiware array Z-pinch (compared with experimental results obtained at ANGARA-5-1 facility in TRINITY) is presented as an example of the new MARPLE 3D code application.
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