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Some current applications and workflows
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Example 1: discovery of novel 2D materials
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Example 2: Standard Solid State Pseudopotentials

THEORY AND SIMUTATK
OF MATERIALS

Standard Solid State Pseudopotentials (SSSP) (U

v0.6 - May 15th, 2015

N

| pslibrary. 1.00US mpslibrary. 1.0.0 PAW mpslibrary0.3.1 US mpslibrary.0.3.1 PAW
BGBRV-1.2 (US) mGBRV-1.4 (US) mSG15 (NC) n THEOS m RE Wentzcovitch

Begr = 045 meV (cutoffs table, pseudos)  Byee = 0.31 meV (cutoffs table, psewdos)

I. Castelli, N. Mounet, and N. Marzari, in preparation (2015)
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Developing novel models for computational science

ADES
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High-level workspace | Social ecosystem
Coupling to data Provenance Scientific workflows | Standardization
High-throughput Database Data analytics Repository pipelines

In collaboration with Robert Bosch
RTC, Cambridge (MA)
open-source BSD-like license

G. Pizzi et al, Comp. Mat. Scl.
| 11,218-230 (2016)
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Materials informatics objectives

ADES
| |
Automation Data Environment Sharing
Remote management | Storage High-level workspace | Social ecosystem
Coupling to data Provenance Scientific workflows | Standardization
High-throughput Database Data analytics Repository pipelines

Automation - thousands of calculations daily

Provenance - we need to know how data were produced, and what
they were used for

Reproducibility — we might go back to a simulation years later, and
redo it with new parameters/tools

Data and metadata - key are “(generalized) structure” and “properties”

Workflows -these are the “turn-key solutions” that generate calculated
properties

Sharing - platforms to disseminate workflows, data, codes




Users

AiIDA structure
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K _ parse, ...) oL
scripts

A

Storage

Database Repository

The core of the code is the AiiDA API (Application Programming
Interface), a set of Python classes that exposes the users to the key
objects: Calculations, Codes, and Data.

Coo®



Storing the provenance: Directed Acyclic Graphs
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With 10millions+ nodes, we need
appropriate techniques and database
backends to store and query the results!

In AiiDA: migration to SQLAIchemy +
JSONB fields, graph-oriented DBs
(Neo4j,TitanDB)

node_pk key value
_— 7 num_cpus 48
p(lj(;c7 7 queue_name “private”
o X May 2nd, 2014
~—| 7 submission_time 13:46:07
8 energy -13.736229
£ 8 energy_units v
[[4.32, 3.22, 0.73]],
8 forces [2.23, -1.46,0.22], ..]

Repository |DbAttribute | (DbLink |
folder node_pk | key |value input_pk |output_pk | label
[(r J
DbNode
pk | type | date | owner
(DbComputer |
( DbAuthinfo
DbComment
( DbGroup
DbUser
email \name| ...




Environment in AiiDA: Workflows
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Environment in AiiDA: Workflows
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OO A real-life workflow example:
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PW vc-relax

X A real-life workflow example:
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Outlook: App store model

App-store (@Apple) model for Plugins & Workflows, e.g.

Computers: automatically setup a new cluster or supercomputer
DB importers: load structures and data from COD, ICSD, ...

Turn-key solutions:

S -o-@eu
ov

dependencies

wm>al@maa|

Calculations: find plugin to support your favorite software
(Quantum ESPRESSO, VASP, GPAW, Yambo, .

compute a desired

property, with

Oxrowvd cenal -
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Current efforts:
« Implement plugins and workflows for various codes and materials science applications
« Improve the workflow interface to scale up and to make them easier to develop and debug

« Allowing reuse of results of existing calculations in the DB (if calculations give the same
results given the same inputs)

oTw



