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Key Features, Principles and Structure of Workflow Tools

MaRDIFlow Matrix of Solutions and Features
_ a framework for the abstraction of FAIR CSE workflows. Workflow tools Meta-data documentation Abstraction level Standardized I/O
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components that describe mathematical models.

Standardized I/0: Does the description of the interfaces adhere to gen-
eral meta-data schemes? Like Jupyter notebooks don’t have any
structure in the interfaces.
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Design Objectives & User Interface in MaRDIFlow
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Example Use Case

Cahn-Hilliard Model:

* Free and open source example

Documentation Scheme:

concentration of B atom

* In cooperation with TA4

Free energy functional:
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CSE workflow description for a two-dimensional Cahn-Hilliard equation

PID (if applicable):[Free Energy of a Nonuniform System. I. Interfacial Free Energy] (https://doi.org/10.1063/1.1744102)

Governing equations:

Problem Statement:

Let us consider an spinodal decomposition in a virtual A-B alloy. This workflow depicts a two-dimensional phase-field simulation of the spinodal decomposition using Cahn-Hilliard equation.

Object of Research and Objective
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When a homogeneous molten binary alloy is rapidly cooled, the resulting solid is usually found to be not homogeneous but instead has a fine-grained structure consisting of just two materials, differing only in the mass
fractions of the components of the alloy. Over time, the fine-grained structure coarsens as larger particles grow at the expense of smaller particles, which dissolve. The development of a fine-grained structure from a
homogeneous state is referred to as spinodal decomposition, while the coarsening is called Ostwald ripening.

Governing equations:

0 20 40 60 80 100 120 At first, we define an order parameter c as the concentration of B atom. The bulk free energy of the system is defined by
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Other implemented use cases: Methanization Reactor Model — In collaboration with NFDI4Cat
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