Evolutionary algorithm approach to crystal structure prediction problems has proven its effectiveness in various applications. Algorithm USPEX allows one to predict the most stable crystal structure for a given compound without requiring any experimental input.  However, the use of evolutionary algorithms for big and complex systems was quite limited until now. We will discuss the various problems that arise when you deal with complex energy landscapes and large systems and present the techniques to overcome those difficulties and increase the range of application for evolutionary algorithms in this field. 

We will compare the effectiveness of the old and new algorithm USPEX for different systems and show that the range of application for our algorithm is increased. Some systems, where old algorithm couldn’t find a solution are now solvable with the new algorithm. And the speed of finding the solutions for systems with the complicated energy landscape is substantially increased.
