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Outline

SAINDA &P MagERiaLs

Automated Interactive Infrastructure and Web platform for seamlessly sharing data
Database for Computational Science and resources

e Materials Cloud 3D crystals
database updates
® Archive-OPTIMADE integration

® Recent usability
Improvements



OQA“DA

http://www.aiida.net

Computational science infrastructure that provides

scalable workflow engine
built-in support for HPC
flexible plugin system
automatic full data provenance

Language: implemented and APl in python
Open source: https://github.com/aiidateam/aiida-core

G. Pizzi et al., Comp. Mat. Sci. 111, 218-230 (2016)
S.P. Huber et al., Scientific Data 7, 300 (2020)


http://www.aiida.net
https://github.com/aiidateam/aiida-core

oo AlIDA

Workflow engine




¢sAlIDA

Scalable workflow engine
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e Geometry relaxations of 15,324 inorganic compounds in 13 hours
e Full partition of LUMI-C: 1,500 nodes with 128 cores each
e 7887 issues dealt with on the fly



Plugins

https://aiidateam.github.io/aiida-registry/

& AiiDA nput scrit

A\ PLUGIN REGISTRY Python Calculation

API plugin
[View on GitHub/register your package] output |Og

code

Registered plugin packages: 91
® Plugins collected in the AiiDA plugin registry

Calculations 131 plugins in 53 packages

Parsers 109 plugins in 54 packages PY 130+ COdes Currently Supported
Data 103 plugins in 30 packages

flows 135 plugins in 39 packages e Many are community-contributed
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Console scripts 26 plugins in 15 packages

Other| 99 plugins in 26 packages



Data provenance

What you get as a bonus: full data provenance!

AiiDA stores:

C fjata transformations/calculations | PATA %.% DATA
e inputs

e oOutputs DATA — oo (oAt

e inter-connections



Data provenance

What you get as a bonus: full data provenance!

AiiDA stores: Wparametes O
e data transformations/calculations
e Inputs
‘Results
e OUtputs
e inter-connections ~Z
Parameters (§
. Results
Provenance graphs

Parameters

Distance

. Results

Relaxed structure

SCF



Data provenance
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Molecular dynamics study of Lithium in a solid electrolyte ?



AiIDA improvements

Recent effort to improve the usability and reduce
the learning curve
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AiiDA improvements: installation

Traditional (Complete) installation

® Requires
O PostgreSQL
o RabbitMQ

$ pip install -q aiida-core
$ verdi profile setup core.psql_dos
: enter ? for help.
: enter ! to ignore the default and set no
Profile name: new_profile
Set as default? [Y/n]: n
Email Address (for sharing data) [kristjan.eimre(
First name [Kristjan]:
Last name [Eimre]:
Institution [EPFL]:
Use RabbitMQ? [Y/n]:
PostgreSQL engine [postgresql_psycopg2]:
PostgreSQL hostname [localhost]:
PostgreSQL port [5432]:
PostgreSQL username:

verdi presto (v2.6.1, July 1st)

$ pip install -q aiida-core
$ verdi presto
: Option "--use-postgres”™ not enabled: config
: RabbitMQ server not found (Failed to connec
: See https://aiida-core.readthedocs.io/en/st
: Initialising the storage backend.
: Storage initialisation completed.
Success: Created new profile “presto-3°.
Success: Configured the localhost as a computer.
$ verdi status
version: A1iDA v2.6.2
config: /home/kristjan/.aiida
profile: presto-3
storage: SqliteDosStorage[/home/kristjan/.ai
broker: No broker defined for this profile:
daemon: No broker defined for this profile:

Not suitable for high-throughput
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AiiDA improvements: aiida-shell

List (a6b77ecf)

aiida-shell: run any executable through AiiDA without a plugin

INPUT_CALC INPUT_CALC
code arguments

ShellJob<pdb_fe localhost> (b17:
b_feich@ (b17af9d7)

Example shell commands (manipulating Protein Data Bank files): s
$ pdb_fetch lbrs | pdb selchain -A,D | pdb delhetatm | pdb_ tidy > lbrs_ AD noHET.pdb — mwu&ftmxm: :ﬁjj
Run via aiida-shell: BN B

CREATE
stdout

SinglefileData (be99f6be) )

from aiida_shell import launch_shell job Daz

INPUT_CALC | INPUT_CALC INPUT_CALC
code

nodes__pdb arguments
results, node = launch_shell job('pdb_ fetch',6 'lbrs') Shelliob<pe,_delheam@localios (5374574
results, node = launch _shell job('pdb_selchain', '-A,D {pdb}', {'pdb': results['stdout']}) waz;m
results, node = launch shell job('pdb delhetatm', '{pdb}', {'pdb': results['stdout']}) o
- - - e List (dcebat1s)

results, node

launch_shell job('pdb_tidy', '{pdb}', {'pdb': results['stdout']})

INPUT_CALC | INPUT_CALC INPUT_CALC
code nodes__pdb arguments

Shelliob<pdb_tidy@localhost> (dalesdff)
State: finished
Exit Code: 0

CREATE
stdout

SinglefileData (269db4{6)
stdout.

https://github.com/sphuber/aiida-shell p; sebastiaan
P. Huber
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https://github.com/sphuber/aiida-shell

Calculations

@calcfunction
def add(x, y):
return Int(x + y)

@calcfunction
def multiply(x, y):
return Int(x * y)

AiiDA improvements: WorkGraph

Workflow: (x +y) * z extendingto (x +y) *z+ a

WorkChain

-

WorkGraph

-

class AddMultiplyWorkChain (WorkChain) :

@classmethod
def define(cls, spec):
super () .define (spec)
spec.input('x"')
spec.input('y"')
spec.input('z"')
spec.outline (
cls.add,
cls.multiply,
cls.results,

)

spec.output('result')

def add(self):
self.ctx.sum = add(self.inputs.x,
self.inputs.y)

def multiply (self):
self.ctx.product =
multiply (self.ctx.sum, self.inputs.z)

def results(self):
self.out('result', self.ctx.product)

wg = WorkGraph ("add multiply")
wg.tasks.new(add, name="add")
wg. tasks.new(multiply, name="multiply",

x=wg. tasks["add"] .outputs|["result"])

https://github.com/aiidateam/aiida-workgraph

Dr. Xing
Wang

13



https://github.com/aiidateam/aiida-workgraph

AiiDA improvements: WorkGraph

class AddMultiplyAddWorkChain (WorkChain) :

@classmethod
def define(cls, spec):
super () .define (spec)
spec.expose inputs (AddMultiplyWorkChain,
namespace='add multiply"')
spec.input('a')
spec.outline (
cls.add multiply,
cls.add2,
cls.results,
)

spec.output ('result')

def add multiply (self):
future =
self.submit (AddMultiplyWorkChain,
**self.exposed inputs(AddMultiplyWorkChain,
'add multiply'))
return ToContext (add multiply=future)

def add2 (self):
self.ctx.sum =
add (self.ctx.add multiply.outputs.result,
self.inputs.a)

def results(self):
self.out ('result', self.ctx.sum)

Workflow: (x +y) * z extendingto (x +y) *z+ a

WorkChain

-

WorkGraph

-

class AddMultiplyWorkChain (WorkChain) :

@classmethod
def define(cls, spec):
super () .define (spec)
spec.input('x"')
spec.input('y"')
spec.input('z"')
spec.outline (
cls.add,
cls.multiply,
cls.results,

)

spec.output('result')

def add(self):
self.ctx.sum = add(self.inputs.x,
self.inputs.y)

def multiply (self):
self.ctx.product =
multiply (self.ctx.sum, self.inputs.z)

def results(self):
self.out('result', self.ctx.product)

wg = WorkGraph ("add multiply")

wg.tasks.new(add, name="add")

wg. tasks.new(multiply, name="multiply",
x=wg. tasks["add"] .outputs|["result"])

wg.tasks.new(add, name="add2",
x=wg.tasks["multiply"] .outputs["result"])

https://github.com/aiidateam/aiida-workgraph

Dr. Xing
Wang
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https://github.com/aiidateam/aiida-workgraph

AiIDA improvements

e verdi storage backup <destination>
o incremental backup of the AiiDA profile )
. » verdl process adump /727b19t-5c/77-4d2a-bbb0-71a8cT8/7b4b7/
O Supports remote pathS dlreCtly Success: Raw files for WorkChainNode <485293> dumped into

» cd dump-PwBaseWorkChain-485293;
» tree

L
L— source_file

e verdi process dump <uuid/pk>
o dumps all input and output
scripts of the selected aiida i
process into a human-readable I: L ge_pbesol_v1.4.uspp.F.UPF
folder structure L p.pbesol-n-rrkjus_psl.1.0.0.UPF
_scheduler-stderr. txt
_scheduler-stdout. txt
aiida.out

data-file-schema.xml
README . md

t:: _aiidasubmit.sh
aiida.1in

O directories, 10 files



AiiDA discourse forum

https://aiida.discourse.group/

{“

¢sAlIDA

Topics

s My Posts

More

Categories

Tags

b question

aiida

» plugin

@ discussion

@ aiidalab

All tags

Messages

, Inbox

Channels

I categories » ‘ \ tags » l Latest Unread (7) Hot Categories

= Topic

O Run only one job on local machine

71 Pass curly braces literarily in aiida-shell arguments
M General Usage plugin

[J Aiida-workgraph: How to handle dynamic inputs and outputs of tasks
B General Usage

) Automatically storing info about Python environment in nodes for

calcfunctions
M General Usage

L1 EuroSciPy 2024 Support
B Community

nQ

020°

o0

Replies Views
1 11
3 (
10 52
9 43
0 9

< New Topic

Activity

1d

QA
od

11d
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https://aiida.discourse.group/

Materials Cloud

https://www.materialscloud.org/

/

s

MATERIALSCLOUD

a Vo=

\

\ LEARN WORK DISCOVER EXPLORE ARCHIVE /
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https://www.materialscloud.org/

Discover and explore

Discover: curated web interface Explore: visualize AiiDA provenance

@ LEARN WORK DISCOVER EXPLORE ARCHIVE More ~ @ FEAEH DN, WECIER e EREANE B
Explore
Discover Explore the full provenance

An interactive browser for exploring AiiDA provenance graphs uploaded to the Materials Cloud Archive.

Discover curated data sets

Browse your own AiiDA database

Description: Use the REST API built into AiiDA to connect to your own AiiDA database. Your data
o ° stays inside your browser and is not transmitted to Materials Cloud.

Curated research data sets with tailored visualizations maintained by the Materials Cloud team.

Materials Cloud three-dimensional crystals database (MC3D) (PBE-v1)

Materials Cloud three-dimensional crystals database (MC3D) [ls]]10:24435/materialscloud:rw-t0 = oﬂ Y i R
3 R Authors: Sebastiaan Huber, Marnik Bercx, Kristjan Eimre, Nicolas Hormann, Martin Uhrin, Nicola ] 09 gfﬂhorsvtsebvasﬁaan Huber, Marnik Bercx, Nicolas Hormann, Martin Uhrin, Nicola Marzari,
3 2 3 X > lovanni Pizzi
Marzan, Glovanm P!ZZI Description: Curated set of relaxed three-dimensional crystal structures based on raw CIF data
Description: Curated set of relaxed three-dimensional crystal structures based on raw CIF data from the experimental databases MPDS, COD, and ICSD. Calculations are performed with the

PBE-v1 methodology.

Materials Cloud three-dimensional crystals database (MC3D) (PBEsol-v1)
= = XS]] 10.24435/materialscloud:tw-10

wgn » Materials Cloud two-dimensional crystals database (MC2D) [JeJ}] 10:24435/imaterialscioud:az-b2 003

from the experimental databases MPDS, COD, and ICSD.

Authors: Sebastiaan Huber, Mamik Bercx, Nicolas Hormann, Martin Uhrin, Nicola Marzari,

E&]] 10.24435/materialscloud:36-nd Giovanni Pizzi

ves Description: Curated set of relaxed three-dimensional crystal structures based on raw CIF data
Authors: Davide Campi, Davide Grassano, Nicolas Mounet, Marco Gibertini, Philippe Schwaller, from the experimental databases MPDS, COD, and ICSD. Calculations are performed with the
Andrius Merkys, Antimo Marrazzo, Thibault Sohier, Ivano E. Castelli, Andrea Cepellotti, Snehal SRR
Kumbhar, Elsa Passaro, Kristjan Eimre, Giovanni Pizzi, Nicola Marzari N
Description: Results from screening known 3D crystal structures finding those that can be oo . Materials Cloud two-dimensional crystals database (MC2D) [EEllji02443simateraiscioudiaz:b2
computationally exfoliated, producing 2D materials candidates. 0 BRIl 10.24435/materialscloud:36-nd

0 3 Authors: Davide Campi, Davide Grassano, Nicolas Mounet, Marco Gibertini, Philippe Schwaller,
Andrius Merkys, | Antimo Marrazzo, Thibault Sohier, Ivano E. Castelli, Andrea Cepellotti, Giovanni

Pizzi, Nicola Marzari

Description: Results from screening known 3D crystal structures finding those that can be
computationally exfoliated, producing 2D materials candidates.




Materials Cloud 3D crystals database

MPDS é G
coo
901,210

Experimental structures

¢sAIDA

e Filter non-stochiometric, organic, ...

® Check uniqueness

TOTAL: 72,609*

MC3D-source (e.g. mc3d-123)

SAIDA (O

—

MC3D/PBE-v1

Relaxation with "PBE-v1’
methodology.

34,487 relaxed structures

MC3D/PBEsol-v1

Relaxation with 'PBEsol-v1®
methodology.

33,674 relaxed structures

\

Properties/screening:

thermodyn stability
spectroscopies
electrides
superconductors
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Materials Cloud 3D crystals database

https://mc3d.materialscloud.org/

&

HHE \L

‘ 53
Xe

Reset column filters

Is source high
temperature?

no
no
yes
no
no
no
no
no
no
no

1to 20 0f 33,674

Use About REST API
Select a methodology: | PBEsolvi v | (2)
PBEsol-v1
1 .
H ’ Elements filtering mode:

== @ Include/exclude @ EEE .

‘ Li ‘ Be ‘ O only selected ‘ B ‘ C

T 12 : e

Na
7777‘77777777 777‘77
Ca 7LL777$*727"7$,£57€77,
b & ¥ 2 Nbwio fe fu fh pd Ag o in sn S
\ ‘ e 7w Re | &) & | e | Au i) 1 |leb ) 6L Po’
Showing 33674 entries out of 33674 (2
= = = Space group = Is source = Is source high e
I = | Formula = Num.ofatoms/cell = | [yrpor = | theoretical? = | pressure? =
mc3d-10/pbesol-v1 GexlrsYe 40 223 no no
mc3d-10000/pbesol-v1 FeSbv 3 216 no no
mc3d-10004/pbesol-v1 Cs3FgFe 10 225 no no
mc3d-10023/pbesol-v1 Ga1zMnaZrg 22 59 no no
mc3d-10030/pbesol-v1 B7CagF;Lis021 44 1 no no
mc3d-10031/pbesol-v1 CsNgSey 16 62 no no
mc3d-10044/pbesol-v1 Nb12NigSig 24 227 no no
mc3d-10048/pbesol-v1 CagGasPg 18 15 no no
mc3d-10049/pbesol-v1 Cs4F20025bg 30 13 no no
mc3d-1005/pbesol-v1 HgO1sP4Rh; 32 5 no no
PageSize: | 20 ¥

Download filtered entries ®

K

<

Total magnetization _
(uB/cell)

5.00

7.09

3.96

Page10f 1,684 > I

Show columns

20


https://mc3d.materialscloud.org/

Materials Cloud 3D crystals database

https://mc3d.materialscloud.org/

‘ Use ‘ About

D =

mc3d-10103/pbesol-v1
mc3d-22117/pbesol-v1
mc3d-31847/pbesol-v1
mc3d-3377/pbesol-v1

mc3d-40385/pbesol-vi
mc3d-43549/pbesol-v1
mc3d-43590/pbesol-v1
mc3d-69079/pbesol-v1

mc3d-72144/pbesol-v1

Showing 9 entries out of 33674 (2)

REST API

Select a methodology:  PBEsolvi v (2)

Elements filtering mode:
® Include/exclude @

3 8 |[ 9 |
Li O Only selected (o) F |
T % |51 | 17
SI ||| S
23 25‘ 31 32'33‘34‘
Vv Mn| Ga| Ge| As || Se |
50 |[ 51 |
sn sb
Py
F L o N fatoms/cell = Space group = Is source = Is source high =
ormuia - SIM-OL BTONIST ORI = number - theoretical? - pressure? -
CoNi 2 221 yes no
CosLigMn3Ni304g 36 151 no no
Co,GaNi 4 139 yes no
CogNizVa 12 166 no no
CosNi 4 221 yes no
CoFgNi 8 148 no no
Co,GaNi 4 225 yes no
CoGeMnNi 4 216 no no
Co,GaNi 4 123 no no
Page Size: 20

Download filtered entries @

Reset column filters Show columns
Is source high = Total magnetization
temperature? = (uB/cell)
Total magnetization of the
no ferromagnetic solution, if it was
found.
no Apply Filter:
Greater than v
no
0.1
no @AND (O OR
no Equals v
o Filter...
no ‘ Reset ‘ ‘ Apply ‘
no 4.63
no 3.02
v 1to9of9 1K < Pagetoft > i
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https://mc3d.materialscloud.org/

Materials Cloud 3D crystals database

https://mc3d.materialscloud.org/

Materials Cloud three-dimensional crystals database (MC3D)

10.24435/materialscloud:rw-t0

Provenance links

pﬁﬂl

CdOgTi, (Mc3d-10114/pbesol-v1)

iGeneral overview

Structur@

Relevant nodes in the provenance browser:

* Final optimization calculatio
. Finalstructu@

X-ray diffraction pattern

Select the X-ray source

N

CuKa

Select peak broadening profile

Info

Formula: CdOgTi; Gaussian

Click to interact |

Supercell:{2 5(2 T (2 2

Camg

Packed cell Atom labels

Bonds

Structural details

General

Explore provenanc

Download structure

Cell

x[A] y[Al
Vi 5.1469 0.0000
Va -2.5735 4.4574
V3 0.0000 0.0000

a
CalcJobNode

JoB 10 308095 INPUT FILES

- @@ aidain

S _aiidasubmit.sh

‘ 70e7946¢-ae04-42b5-a3c8-87628be2594c

SCHEDULER STATE done

REMOTE WORKING DIRECTORY /scratch/e1000/mbercx/aiida/70/e7/946c-ae04-42b5-a3c8-
87628be2594c

OUTPUT FILES

-8
-8

aiida.out
_scheduler-stderr.txt
_scheduler-stdout.txt
data-file-schema.xml

Node metadata

Account mr0

APPEND_TEXT
CUSTOM_SCHEDULER_COMMANDS
DETAILED_JOB_INFO

{"retval":0,"stderr":"" "stdout":"AllocCPUS|Account|AssoclD|AveCPU|AvePages|AveRS S|AveVMSize|Cluster/Comment| CPUTime|CPUTimeRAW|DerivedExitCode|Elapsed|Eligible] End|ExitC
09-24T01:36:37|2021-09-24T02:41:56/0:031304|mr0]|308095aiida-693144| |||11111256]1|nid001265|4294656625|normal|1]128|01:03:50]5-16:10:40|490240]2021-09-
24T702:40:27|/COMPLETED|2021-09-
24701:36:37|00:00:00]29:44.400|12:00:00|03:00:53|26364|mbercx|02:31:09/\n256|mr0]1793]00:00:00]|0]18356K|446972K |eiger||06:19:44]22784||00:01:29|2021-09-24T02:40:27|2021-09-
24T02:41:56/0:0||1308095. batch|batch|18356K|nid001265|0|44697 2K |nid001265|0]00:00:00|nid001265|0]256|1|nid001265|1]|||256||||2021-09-24T02:40:27| COMPLETED|2021-09-
24T02:40:27|00:00:00/00:00.133]|00:00.656||00:00.523\n256|mr0|1793]00:00:00|0]2748K|173004K|eiger||06:19:44]22784]|00:01:29]2021-09-24T02:40:27|2021-09-
24T02:41:56|0:0|||308095.extern|extern|2748K|nid001265]0]173004K|nid001265|0]00:00:00|nid001265|0|256|1|nid001265/1]||256/(1|2021-09-24T02:40:27| COMPLETED|2021-09-
24702:40:27100:00:00100:00:001100:00:0011100:00:001\n256Imr011793100:01:241011326 7500812433303904Ieinerl106:02:401217601100:01:2512021-09-24T02:40:3112021-09-

Last Job Information

AiiDA Provenance Browser

Click on node to browse, drag to animate



https://mc3d.materialscloud.org/

Materials Cloud 3D crystals database

Accessing data directly

\A Materials Cloud three-dimensional crystals database (MC3D) =

10.24435/materialscloud:rw-t0

»

Materials Cloud three-dimensional crystals database is a curated set of computationally relaxed three-dimensional crystal structures and calculated properties.
The crystal structures originate from experimental databases.

Use About ’ REST API '

\ This section contains an overview of our REST APIs to access the MC3D data.

1. Materials Cloud and AiiDA REST APIs

The MC3D frontend is running on the following APIs:
e Index of materials: https://dev-aiida.materialscloud.org/mc-rest-api/mc3d/pbe-vi/entries
¢ Single entry data: https://dev-aiida.materialscloud.org/mc-rest-api/mc3d/pbe-v1/entries/mc3d-10
o AiiDA REST API for properties and provenance: https://dev-aiida.materialscloud.org/mc3d/api/v4

A

2. OPTIMADE REST API

The MC3D database can also be accessed via an API following the OPTIMADE specification. This currently only includes the crystal structures and no properties or
provenance information is provided. Relevant endpoints are

e https://aiida.materialscloud.org/mc3d/optimade/v1/info

e https://aiida.materialscloud.org/mc3d/optimade/v1/structures
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Archive-OPTIMADE service

/Established databases with \

dedicated infrastructure:

* Materials Cloud 3D
crystals database

* Crystallography Open
Database

Raw data uploaded to
Materials Cloud Archive

-

OPTIMADE API
\ /

\_

N\

OPTIMADE clients: )
® GUI to browse and discover
materials
® import to other applications
J
. . )
Direct programmatic access:
e high throughput;
® machine learning.
J

In collaboration with
Matthew Evans,
Gian Marco Rignanese, UCLouvain
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Archive-OPTIMADE service

https://archive.materialscloud.org

Machine learning-accelerated discovery of A:BC. ternary
electrides with diverse anionic electron densities
Zhigi Wang', Yutong Gong', Matthew L. Evans®’, Yujing Yan', Shiyao Wang', Nanxi Miao', Ruiheng Zheng', Gian-Marco Rignanese’?",
Junjie wang"
1 State Key Laboratory of Solidification Processing, School of Materials Science and Engineering, Northwestern Polytechnical University,
shaanxi 710072, People’s Republic of China
2 IMCN-MODL, Université catholique de Louvain, Chemin des Etoiles, 8, B-1348 Louvaina-Neuve, Belgium
[EXE] 10.24435/materialscloud:cé-gy [version v1]
Publication date: Nov 28, 2023
Files
File name Size Description
mp_comparison.json.gz (3 49.0 KiB A a list of pymatgeng€omputedEntry” containing the results of // H H H H
atomate2 ‘P GafiReiax calcuations o enable diect comparison https://optimadeclient.materialscloud.io
with the Majefials Project's convex hull (as of 20/11/2023).
Query a provider's database
data.csv (i3 18.5 KiB Ited ELF max and stability info for each structure Materials Cloud Archive ©| [ Materials Cloud Archive MC Archive cB.gy
Select a provider
sy O lo th Miatorts GloudArenve | acealratd dscovery of ABC. omary
raw.tar.gz (53 328.2 MiB Additional raw data, including bandstructures and phonon slecides il duorse snionicelecton
dispersion curves for every structure. it Propay st stbase o iAsS o aioudco-oy
cponTabba o
structures.tar.gz (33 40.4 Ki CIFs of every structure considered, with the exac Daveds
for initial ELFCar calculations, as well a e MP compatibility
relaxation (in the correspondi -folders). "
Hide Periodic Table
scripts.zip (08 29KiB A directory ing Python scripts used for the re-relaxation and . e =
staghiity Calculations of the structures, alongside a requirements file .. . “”S: e - Exa
with the dependencies required for repeating them, as well as the -- Pl oo o
script required to create this archive from the raw data. .............
README tit README ==l==========
optimade yam! {23 «.:- 1.5 KiB A config file for the MCloud/OPTIMADE integration that allows HE - EEEEEEEEEE
ingestion of the data into an OPTIMADE API .......... I "
- ....-..... Crystallographic Information File v1.0 [via ASE] ( cif) v

|



https://archive.materialscloud.org
https://optimadeclient.materialscloud.io

Archive-OPTIMADE service

https://archive.materialscloud.org/

@ LEARN WORK DISCOVER EXPLORE ARCHIVE

Q About | Submission instructions | FAQs

INSTRUCTIONS MODERATION POLICIES

Submission instructions

To submit a record to the Materials Cloud Archive

« Log in or Sign up to register to the Materials Cloud Archive.

Upload arecord = #JLogin [

ARCHIVE POLICIES

« Once you are logged in click on "Upload a record" to access the upload form. Fill in the form with the research data and

associated metadata that will appear in the final record.
The guidelines below and the fac-simile of the upload form will instruct you on how to fill in the form.

Guidelines to fill in the upload form v
Submission and moderation of records v

Update of published records v

Integration with external applications

Leverage data you upload to the Materials Cloud Archive in external applications. The Archive currently provides connection with
the applications Chemiscope, OPTIMADE and Renku. When uploading your files to the Archive follow the instructions below for

these applications to access your data.
hemiscope v
OPTIMADE A

OPTIMADE (Open Databases Integration for Materials Design) is a consortium aiming to make materials databases

interoperable by developing a specification for a common REST API (OPTIMADE API).

An OPTIMADE API is a way to make structural data available through a standard programmatic interface. The data will be
accessible via OPTIMADE clients (such as optimadeclient. materialscloud.io) and will be published alongside other major

OPTIMADE data providers.

Archive contributors can easily create an OPTIMADE API for their entry by uploading a simple configuration file called
‘optimade.yaml' that describes where the structure data is located within the entry. The exact details about this file, supported

structural formats and examples are available at github.com/materialscloud-org/optimade-maker.

Once the Archive record is published, the OPTIMADE API is automatically deployed within 24 hours. The Archive record will

include the link to the OPTIMADE AP, click on the icon «i- next to the files

For the full list of archive entries hosting an OPTIMADE API, see optimade.materialscloud.org

More ~

https://optimade.materialscloud.or

Materials Cloud Archive OPTIMADE server

e’

Index meta-database:

¢ /archive/index/vl/info
e /archive/index/vl/links

Available databases:

Date

2024.08.05

2024.04.26

2023.11.28

Archive entry

V. Trinquet et al., Optical materials discovery and design with federated databases
and machine learning, Materials Cloud Archive 2024.114 (2024), doi:

10.24435/materialscloud:5p-vq

L. Kahle et al., High-throughput computational screening for solid-state Li-ion
conductors, Materials Cloud Archive 2024.65 (2024), doi:
10.24435/materialscloud:vg-ya [version 2]

Z. Wang et al., Machine learning-accelerated discovery of A-BC. ternary electrides
with diverse anionic electron densities, Materials Cloud Archive 2023.181 (2023),
doi: 10.24435/materialscloud:c8-gy

OPTIMADE

endpoint

farchive/Sp-vq

larchive/vg-ya

/archive/c8-gy



https://archive.materialscloud.org/
https://optimade.materialscloud.org/

optimade-maker

structure files:
cil, Xyz: Xst. ...
property files: csv

optimade-maker
OPTIMADE API
pymatgen objects O .

https://github.com/materialscloud-org/
+ optimade.yaml optimade-maker

AiiDA database < C @ @ localhost:5000/v1/structures?filter=nelements=2
(wip) i e MO

» 1s (optim
data.csv optimade.yaml data
» optimake serve . (optim - o
2024-09-09 22:50:24 - optimake - INFO - optimade.jsonl doesn't exist. Converting archive. "i e"'” S
Parsing structures files: 100%| | 272 [00:00<00:00, 77.36 'hi&imney
Constructing OPTIMADE structures entries: 2it [00:00, 731.29it/s] . e .
Parsmg properties for structures entries: 100% || NGTGGEGG==| /' [00:00<00:00, 87.14 Pt PG NS4S TS SE RSB,

"elements"

Started server process [ ]

Waiting for application startup.

Application startup complete.

Uvicorn running on http://0.0.0.0:5060 (Press CTRL+C to quit)

"nelements": 2
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Summary

e Recent AiiDA improvements:
o verdi presto - easy installation
o aiida-shell - run executables without AiiDA plugins
o WorkGraphs - easy combining of AiiDA processes

e Materials Cloud 3D crystals database
o 'PBEsol-v1' subdatabase
o Improved web interface

e Materials Cloud Archive - OPTIMADE integration
o automatic OPTIMADE APIs for contributed raw data
o optimade-maker
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Data provenance

Simple recipe - store:

e data transformations/calculations ' baa out _ DATA
. \D /V

e inputs

e outputs DATAN T ot pama

e inter-connections



Data provenance

Simple recipe - store: | JS—
e data transformations/calculations

e inputs -

e oOutputs @ e

e inter-connections

Parameters

Provenance graphs

e wWhen data gets reused, a directed
graph is created
e that quickly grows in complexity

‘ Structure

Distance

‘ Results

Relax

Relaxed structure

. Results

SCF

Parameters



OPTIMADE

OPTIMADE Consortium to make materials databases
Open Databases Integration . .
for Materials Design interoperable via a common REST API, 15+ partners

API API @ = @)

MATERIALSCLOUD MATERIALSCLOUD
—1 API API — 24 :
coo coo
NI R =TT - Spoave
B i
Andersen et al, Sci. Data 8, 217 (2021) Evans et al, arXiv 10.48550/arXiv.2402.0057 (2024)
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h

ttps://aiida.materialscloud.org/mc3d/optimade

base URL specific to the DB

Supports queries for/based on

chemical composition;

custom properties;

references;

& more, with new functionality
constantly being added

OPTIMADE

@/ OPTIMADE API

universal OPTIMADE query

v1l/structures?filter=elements HAS ALL "C", "Si"

machine-read
able json

"data": [
{
i 1o bRl C1 7/
"type": "structures”,

"links": null,
"meta”: null,
"attributes": {
"immutable_id": "6dd18556-a5e6-442d-a0@f2-dadae5beb716",
"last_modified": "2022-07-01T21:18:58Z",
"elements": [
nen
ngin

"nelements": 2,
"elements_ratios": [ .. 1,
"chemical_formula_descriptive"”: "(C9S5i9",
"chemical_formula_reduced": "CSi",
"chemical_formula_hill": "(C9Si9",

"chemical_formula_anonymous"”: "AB",

34



OPTIMADE

https:

\q/ OPTIMADE Clients

optimadeclient.materialscloud.io

—8

Currently valid OPTIMADE API version: v1.1.0
Client version: 2022.9.19

Source code: GiHub

Hlp mprovs e spptcatio:

This is a friendly client to search through databases and other
the OPTIMADE API, please see the offical web page. All prov}

Note: The structure property assemblies is cumrently not su
» FAQ

» Log

Query a provider's databag

Select a provider
Select a provider

Alexandria
Computational materials repository (CMR)

‘The Materials Project
Material-Property-Descriptor Database

Material Properties Open Database (MPOD)
open database of xtals

Open Materials Database

2DMatpedia

AFLOW

Crystallography Open Database

Materials Platform for Data Science

optimake

novel materials discovery (NOMAD)

The Open Quantum Materials Database (OQMD)
Joint Automated Repository for Various Integrated Simulations (4

https://www.materialscloud.org/work/tools/qeinputgenerator

TESTgIT
Apply filters
Basic Raw
Chemistry
Chemical Formula eg. (H20)2Na
Results

Structures can includ

Number of Elements

Theoretical graphy Open Database

K|[cal sc|[m VH

Fr[Ra| # [Re|[Db)|

Number of Elements.

Cell
Dimensi Molecule  Wire
Number of Sites ——

Provider specific

Provider ID

Results
 Ascending | id
« < Showing 1-20 of 3352 results >

Co8Ge12Li12048 (id=mp-1013807)

NB! Wil take precedence]

»

“ Ascending id

g <<

« < Showing 1-20 of 3352 results > = »

Co8Ge12Li12048 (id=mp-1013807) v

Structure details

Crystallographic Information File v1.0 (.cif) v

Use in QE Input Generator

Chemical formula:
Elements: Co, Ge
Number of sites: 8

Unit cell volume: 8

Unit cell:

Quantum ESPRESSO input ge

About the Quantum ESPRESSO input generator and structur

Instructions

Acknowledgements

The crystal structure has been successfully uploaded.
Adapt the parameters below and then press the "Generate

Select here the pseudopotential library:
Select here the magnetism/smearing:?!

Select here the k-points distance (1/A)NOTEl
(and smearing (eV) in case of fractional occupations):

By continuing, you agree with tH

Generate the P

Hosted on @ L

v

Structure details | Sites

T LI U T151450000 U 5963740000
0 0.3026640000 0.4782280000 0.3818550000
0 0.4782280000 0.3818550000 0.3026640000
0 0.1973360000 0.5791910000 0.1755640000
0 0.0217720000 0.3244360000 0.9036260000
0 0.9036260000 0.0217720000 0.3244360000
0 0.5963740000 0.9208090000 0.1181450000
0 0.5791910000 0.1755640000 0.1973360000
0 0.8818550000 0.9782280000 0.8026640000
K_POINTS automatic
444000
CELL_PARAMETERS angstrom
-5. 5. 5.
5. =i 5.
5. 5. -5.

Drag to rotate, scroll to zoom, right-click for other

Supercell:

2

UPDATE  RESET 2X2x2 CELL



https://optimadeclient.materialscloud.io/
https://www.materialscloud.org/work/tools/qeinputgenerator

Archive-OPTIMADE service

Implementation

* Archive watcher detects optimade.yaml

Pipeline to populate a MongoDB

Docker containers for each API

 OPTIMADE Python tools

Apache as reverse proxy.

Tools open source: optimade-maker

* https://github.com/materialscloud-org/optimade-maker

optimade-maker

A ) cron @
\Archlve watcher" utility Archive entry

optimade.yaml present?

[ Ingestion service )-----Y [ container launcher )

_— g
| i
1
1
1

optimade.jsonl

\4

MongoDB

"""""""""""""""""""""""""

Apache

ool b

/archive/a /archive/b /archive/c /archive/d
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https://github.com/materialscloud-org/optimade-maker

Materials Cloud OPTIMADE servers

https://www.materialscloud.org/optimade

@ LEARN WORK DISCOVER EXPLORE ARCHIVE More ~

Home OPTIMADE APIs

Materials Cloud OPTIMADE APIs

MAIN

Provider name: mcloud

Databases corresponding to the
Materials Cloud Discover and
Explore sections.

Index meta-database:

ARCHIVE

Provider name: mcloudarchive

Databases served automatically
from the entries of the Materials
Cloud Archive.

Index meta-database:

loptima ie/archive/vl/info

Joptimac
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