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Abstract:	   Determining	   the	   key	   underlying	   structure–property–functionality	   relationships	   that	  
control	   behavior	   within	   a	   family	   of	   materials	   reduces	   the	   data	   dimensionality	   required	   for	  
accelerating	  materials	  design	  and	  discovery.	  Uncovering	  or	  discovering	  such	  relations	   in	  an	  ever-‐
growing	  collection	  of	  heterogeneous	  data	  is	  often	  done	  by	  intuition,	  insight,	  or	  trial-‐and-‐error;	  yet	  
they	  are	  mostly	  missed	  or	  masked	  within	  the	  data.	  
	  
The	   competing	   issues	   are	   an	   increase	   in	   data	   complexity	   versus	   extraction	   of	   manageable	  
representations	   to	   correlate	  properties.	  A	   goal	   then	   should	  be	   to	  develop	   techniques	   to	   extract	  
predictive	   property	   relations	   that	   cannot	   be	   divined	   by	   intuition	   or	   extrapolated	   from	   existing	  
models	  in	  competing	  classes	  of	  materials.	  From	  well-‐known	  examples,	  "data	  search"	  methods	  are	  
shown	   not	   to	   have	   divined	   the	   underlying	   simple	   property-‐function	   relationships	   [1].	   What	   is	  
required	  are	  methods	   for	  data	  discovery	   [2].	  Genetic	  programs	   (GPs)	  –	  genetic	   algorithms	   (GAs)	  
that	   evolve	   computer	   programs	   similar	   to	   genetics	   and	   natural	   selection	   –	   are	   one	   method	   to	  
regress	   symbolically	   key	   functional	   relations	   within	   data,	   i.e.	   "data	   discovery",	   and	   will	   be	  
exemplified	  [3].  
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