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The i-PI code
• The (PI)MD engine does not need to know much about electronic structure:  

Only needs to receive forces and give back positions 

• Same idea works for other “decoupled” ionic motion  
(geometry optimizers, classical MD, etc.)


• Often useful to use the electronic structure or machine learning as a simple driver (client) 
and have an external engine to control it
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A black box for ion motion

The PIMD engine needs to know very little about electronic
structure (exception:CPMD). Positions in, forces out.
This is also true of anything that moves ions around (geometry
optimization, NEB, classical MD, . . .)
Useful to have extensions to return properties in a streamlined
fashion
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Parameters for elec. struct. calculation

Receive positions and cell parameters  
from i-PI

Return energy, forces, stress and maybe 
other electronic structure properties

client code



The i-PI code: Sockets Interface
• The i-PI code is a python interface for the calculation of (path integral ab initio) 

molecular dynamics


• i-PI communicates with the electronic structure codes through internet (or UNIX) 
sockets, making it extremely flexible


• Interfaced to many electronic structure codes:  CP2K, DFTB+, LAMMPS, Quantum 
ESPRESSO, Siesta, FHI-aims, Yaff, deMonNano, plumed, ASE, TBE, CASTEP, AMS, …

Visit: https://ipi-code.org/

https://ipi-code.org/
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Some Basics of Working with i-PI
• Installation: 

pip install i-pi

• Let’s see how it connects:


