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Four Cool Things

Molecular Dynamics and Quantum Update 

A bit about NVIDIA future technologies

Deep Learning

OpenACC



Overview of Life & Material Accelerated Apps

MD:  All key codes are GPU-accelerated
ACEMD*, AMBER (PMEMD)*, BAND, CHARMM, DESMOND, 

ESPResso, Folding@Home, GPUgrid.net, GROMACS, 

HALMD, HOOMD-Blue*, LAMMPS, Lattice Microbes*, mdcore, 

NAMD, OpenMM, SOP-GPU*

Great multi-GPU performance!

Focus: on dense (up to 16) GPU nodes & large # of GPU nodes 

QC: All key codes are ported or optimizing:
GPU-accelerated and available today:

ABINIT, ACES III, ADF, BigDFT, CP2K, GAMESS, 

Quantum Espresso/PWscf, MOLCAS, MOPAC2012, 

NWChem, OCTOPUS*, QUICK, Q-Chem, TeraChem*

Active GPU acceleration projects:

CASTEP, CPMD, GAMESS, Gaussian, NWChem, 

ONETEP, Quantum Supercharger Library*, VASP & more 

Focus: on using GPU-accelerated math libraries, OpenACC directives

green* = application where all the workload is on GPU
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Strong CUDA GPU Roadmap
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How GPU Acceleration Works

Application Code

+

GPU CPU
5% of Code

Compute-Intensive Functions
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Unified Memory: Simpler & Faster with NVLink

Traditional Developer View Developer View With 
Unified Memory

Unified MemorySystem 
Memory

GPU Memory

Developer View With 
Pascal & NVLink

Unified Memory

NVLink

80 GB/s

Share Data Structures at 

CPU Memory Speeds, not PCIespeeds

Oversubscribe GPU Memory
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Tesla Platform

Å Tesla GPU ðK40 & K80
Å NVLink
Å IBM Power
Å ARM
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