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The current computational capabilities allow us to reproduce the turbulent dynamics of the Sun with a high degree of realism from the interior to the corona. At the same time, the variety of available observations allows us to probe the subsurface dynamics and observe
a wide range of phenomena in the solar atmosphere, from the photosphere to the corona. However, interpreting observations remains challenging due to the non-linear coupling of the turbulent plasma dynamics with magnetic fields and radiation. Using the output from
the realistic 3D radiative MHD simulations, we generate synthetic observables for different instruments to enable comparison of observations and models. This presentation will discuss examples of a synergetic analysis of the models, synthetic observables, and

observational data from different space missions: SDO, Hinode, and IRIS. Specifically, we will discuss the center-to-limb variations of spectroscopic data, subsurface flow measurements by the ring-diagram analysis, effects of the local dynamo, the origin of small-scale
eruptions, and dynamics of the solar corona.
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The multidimensional nature of flows from granulation
and supergranulation to meridional flows and differential
rotation, as well as their coupling to magnetic fields, are
building blocks of the Sun's dynamics on global scales
and crucial for tracing and understanding the solar
magnetic activity from the interior to the surface and
corona.
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