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The ab-initio prediction of properties has made tremendous progress in the last 

three decades, making it now possible to predict many functional properties of 
compounds with high reliability.  This has led to many examples of computer-
designed materials.   
As computational property prediction continues to extend its reach, we will become 
increasingly limited by the time required needed to synthesize new materials in a 
predictive and controlled manner.  In particular, an understanding of which 
metastable compounds can be formed and under which condition they can be made 
would enhance the focus on computational materials design towards feasible, 
synthesizable materials.  
I will discuss the scientific ideas that can lead to a predictive theory of synthesis, and 
give several examples where the synthesis path for metastable compounds can be 
predicted.  In addition, I will also highlight recent ideas in using artificial intelligence 
methods and machine learning to learn materials synthesis.  
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