
transparently! shepherding! data! intensive! tasks! to! an! HPC! system,! tasks! that! could! previously!
take!hours!can!now!be!done!in!minutes!with!little!to!no!change!in!the!user’s!workflow.!!
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Figure 1: ADARA Architecture)
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A!growing!number!of!experiments!at!the!SNS!rely!upon!simulation!via!density!functional!theory,!
molecular!dynamics,! simplified!models!of! crystal! structure,!etc.!These! simulations!and!models!
are!used!to!analyze!data!generated!from!the!SNS!or!to!guide!steps! in!the!experiment!process.!
While!many!of!the!simulations!are!run!at!fairly!modest!scale,!time?to?solution!is!a!critical!aspect!
of!the!overall!utility!of!these!simulations!particularly!when!guiding!or!“steering”!the!experiment.!
In! many! cases! these! techniques! are! reserved! for! “experts”! in! both! simulation! and! neutron!
scattering.!Similar!strategies!as!employed!in!the!data!reduction!workflow!(software?as?a?service,!
workflows?as?a?service)! will! be! required! to! fully! integrate! simulation! directly! within! the! data!
analysis!pipeline!for!broader!use!across!SNS.!!
!
Many!of! the! technological!advancements! required! in!high?performance!computing!at!Exascale!
are! needed! for! the! productive! use! of! the! data! generated! by! the! SNS.! These! advances! span!
system! architecture! to! advances! in! simulation! and! data! analysis/visualization! software.! Data!
intensive! workloads! would! greatly! benefit! from! large?memory! nodes! with! increased!memory!
density! and! memory! bandwidth! through! technologies! such! as! stacked! 3D! memory! packages!
utilizing!through?silicon!vias!and!Non?Volatile!Random!Access!Memory.!These!workloads!would!
also!benefit! from!improvements! in!the!storage! infrastructure!particularly!for!small! I/O!request!
sizes! where! current! disk! technologies! do! not! provide! adequate! performance.! Integration! of!
NVRAM! as! a! high?performance! tier! within! the! storage! environment! could! alleviate! this!
bottleneck.!Explanatory!and!validated!materials!science!simulation!software!optimized!for!time?
to?solution! is! required! in! order! to! provide! timely! feedback! during! experiment.! These!
improvements! are! non?trivial,! requiring! strong?scaling! codes! and! a! corresponding! scalable!
system! architecture! capable! of! providing! time?to?solution! improvements! of! up! to! 1000x.!
Advances! in! in?situ! data! processing,! particularly! in! streaming! data! processing! will! require!
lightweight,!composable!data!analysis!software!optimized!for!use!on!next?generation!systems.!!!


