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1. Motivation 5. Flexible and powerful worfklow language
ADES

class PwRelaxWorkChain(WorkChain):

| ! ! l def (cls, spec): Input definition

- : : spec.input('kpoints', valid type=KpointsData) - Clear overview of inputs

Automation Data Environment Sharlng spec.input('structure’, valid type=StructureData) . Automatic validation
spec.input('parameters', valid type=ParameterData)

« Optional inputs

spec.input('options', valid type=ParameterData, required=False)

Remote management | Storage High-level workspace | Social ecosystem spec.outline(

Coupling to data Provenance Scientific workflows | Standardization cls.setup,

High-throughput Database Data analytics Repository pipelines cls.validate inputs, Workflow logical outline
(cls.should_run_relax) ( - Clear definition of logical structure

cls.run relax,

cls.inspect relax, | |
) - - Native Python logical syntax

Four pillars of an infrastructure for computational science [1] - Logical operators for maximum flexibility

(cls.should run final scf)(

2. AiiDA architecture . cls.run_final scf,

Main features cls.results

e AiiDA supports Python 2.7 and very soon ) Output definition

AiiDA ecosystem HPC Python 3.5 (Pull request #1682 - Collaboration spec.output('output structure', valid type=StructureData) » Clear overview of outputs

Clusters between MARVEL groups) spec.output('output parameters', valid type=ParameterData) - Automatic validation

AiiDA RESTful API AiiDA Workflow engine SSH, Local .
v GRETEI < e SQL backend with access through a Python
(CSCS, ORM
CIRCUS CINECA)
AiiDA core API — e Local connection to clusters, or via ssh
Query I ORMS | | Worker e Interface to various job schedulers
i stract S : -
Builder || (Codes, Data,Calclations. « Daemon with remote management and 6. 65x performance boost and 45x space improvements
: HTTP(S), Web workflow execution manager
. < Python calls | Portals e REST APIs using Flask and a translation layer - AiiDA APl abstracted to support multiple backends, two backends currently - Up to 45x space improvements compared to Django
AiiDA Storage RabbitMQ C(I'\QSL) for AiiDA data. OPTiMaDe implementation implemented (SQLAlchemy, Django) backend and 30% improvement compared to raw files for
ORM Backend File ongoing.  SQLAIchemy (=0.9) and PostgreSQL (=9.4) with native support of JSON structure data
implementations Manager e Plugin management system and extended queries and indexing - Stability tests based on Quantum ESPRESSO benchmark
: : : code support * Up to 65x performance boost on queries and command line operations revealed accuracy improvements in SQLAlIchemy
Django | | SQL Alchemy | |Filesystem Scripts, Shell, e Easy sharing of the results with other users in related to JSON encoded information comparing to Django backend compared to Django backend
: : iommand line | AIDA the community | _
: Users o New high-throughput workflow engine 104 Attributes queries - log scale 1o+ Space occupied for 1000 structure data - log scale
Aot based on RabbitMQ message broker — [l
[ 1 New schema
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3. Revisited AiiDA graph, nodes, link types and their properties ® .. ; 65 T
= )
'cif-select' 'cif-filter 100 101
Cell Kinds Sites Raw files Old schema New schema
parse_engine /cif_select cif_filter options site_tolerance
WorkCaleulation (260348) Two main categories of AiiDA nodes:
/ \ « Calculation
leFllter(},‘:aﬁ\cIlIléei—tIlgg (260350) | -4 i Data
: [ J [ ]
e o Multiple types of calculations 7. On-the-fly graph traversal vs transitive closure table
@ o - WorkCalculations orchestrate workflow execution , " ,
| | : . : . « Population of the transitive closure table (TC-TAB - contains all the paths * The lookup of 340 descendant nodes per tree (for 50
- ; Ll « JobCalculations used for simulation submission . .
T | to ancestors and descendants for every avalable graph node) leads to trees) using TC-OTF is 50% slower than TC-TAB.
o Available links: space explosion even for moderate-sized AiiDA graphs However, this case has a very low probability (left
messages remote_folder “\ setrieved cif : ‘-._
‘ % « INPUT: Data — Calculation - Efficient solution implemented for on-the-fly graph traversal (TC-OTF) figure). All more frequent on-the-fly traversals are faster
ParameterData (260360) RemoteData (260357) FolderData (260358) : CifData (260359)
- « CREATE: Calculation — Data (generated by) covering the majority of the cases - no disc space needed than this and last a few milliseconds
. « RETURN: Calculation — Data (is result of)

Descendants/ancestors popularity Max height, Max depth popularity

FunctionCalculation (260361)

106 Total CPU time for TC-queries

: . . . S
; - CALL: Calculation — Calculation (sub-step in 10 14
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Type-dependency tree : _ i
yp P y Frequencies of the number of the of different . Lookup of 50 top-level tree nodes using

; Frequency maximum .
\ / creates pass / Entities Sub-Entities ancestors and descendants of nodes for depths/heights for an 1M node AiiDA either the. ?n—the—ﬂy traversal (TC-OTF) or
owns \ Node Data, Calculation an TM node AiiDA graph. graph the transitive closure table (TC-TAB) for
owns Stores pu refurns Data Code, StructureData, ParameterData, ... trees of depth D and branching factor B
/& 1 \ 0.40. * / Calculation WorkCalc, RunCalc
! 1 WorkCalc | WorkChainCalc, WorkFunctionCalg, ...
0.*—— OWns 1 User RunCalc RunJobCalc, RunFunctionCalg, ...

8. Caching Collaboration between MARVEL groups

New Calculation Finished Calculations New calculation caching mechanism ensuring computational

o0 ( 4 [ J
4. AiiDA plugin registry ! ,
o [View on GitHub/register your plugin]
. s Available plugins (alphabetically sorted) f26e7...

T . . .. . ase: aiida-ase package \ 1: get_hash
https://aiidateam.github.io/aiida-registry/ e oicial AIDA plugiifor ASE - %
alc

resources savi ngs.

- For every executed calculation, a unique key is created

®
RO

based on the calculation inputs
- The outputs of the calculation can be referenced by the

| AiiDA plugin for ASE Ca|C
Current state: stable

Plugin code homepage (hosted on github.com) 6e7.. created unique key

~
-

Documentation: Go to plugin documentation

ils
/ \‘
. . castep: aiida-castep package
Show plugin details AiDA plugin template for CASTEP
Current state registered
Plugin code homepage (hosted on gitlab.com)
Documentation: Documentation not provided by the plugin author Bands s
Re ister Show plugin details 3 C|One OUtpUtS
g node.copy()
codtools: ai ckage
The official Ai

« When a new calculation comes with the same unique key

then the results are automatically copied from the

&
e

code || —— - > P previously executed calculation
.
I Z)r "qe": { ) Documentation: Go to plugin documentation
= ety point qe"
: g “pip. Url": *github.com/aiida/ R
g —+ aiida-qe", he CP2K plugin for the AlIDA workfi
==, M > ll(';pl/ugin_pir}fo":"“github.com/ I f
WOFkﬂOW : : all"?oséi(eet_ljhc;ri\()er']':"'www.
: ' c;:spressaorg" y Discover p|ugin5 | 9. Kn OW Ed ge tra n s er
1 : "m.,YChem.I.l: { ) < gf:o::;;r:.geﬂ.c'::atfag;can aining an AiiDA Plugin for running the FLEUR-code and its inpu
'y name"; "aiida-nche T
H P e Workshops for users and developers
A A 1-command install | AiiDA - 2018 - 1 AiiDA workshop: CINECA (IT) - May 2018 - 40 part
'| @ Q v i [} e gon 2017 - 4 AiiDA workshops: Lausanne (CH) - May 2017 - 50 part., Lausanne (CH) - Mar 2017 - 50 part., Trieste (IT) - Jan 2017 - 75part
Pyl Bitbucket  GitHub  Gitlab Provides plugin code ~ =TT TS S mmmsssms 2016 - 3 AiiDA workshops: Trieste (IT) - Jul 2016 - 100 part., Lausanne (CH) - Jun 2016 - 40 part., Kyoto (JAP) - Mar 2016 - 20 part
PLUGIN HOSTING 2015 - 3 AiiDA workshops: Trieste (IT) - Dec 2015 - 10 part., Lausanne (CH) - Nov 2015 - 40 part., Berlin (DE) - Feb 2015 - 40 part
2014 - 1 AiiDA workshop: Zurich (CH) - Oct 2014 - 30 part
Currently available AiiDA plugins:
. . . 1l * ki o o .
Quantum ESPRESSO PW, CP, PH, PP ASE calculators (EPFL) FLEUR (JU|ICh, EPFL) work in progress Releases Support and communlty cOdlng sprlnt Weeks
[} i [ ] it * . .o
PROJWFC, DOS, PDOS, NEB (EPFL) Phonopy (EPFL, Kyoto Univ.) Exciting® (CSCS, EPFL) . Latest release 0.12.2 - Website: http://www.aiida.net 2018: Lausanne (CH) - Feb 2018 - 10 part.
»Wannier30 (EPFL, ETHZ) » NWChem (EPFL, Vilnius Univ.) * SIESTA (Oviedo Univ., ICNZ, EPFL) - New release every ~2 months - Documentation: https://aiida-core.readthedocs.io 2017: Leukerbad (CH) - Oct 2017 - 15 part.
« YAMBO (CNR-NANO, EPFL) - CODTools (EPFL, Vilnius Univ.) « VASP (EPFL, Trinity College Dublin, Bosch - Backwards-compatibility ensured  « Mailing list: aiidausers@googlegroups.com 2016: Leysin (CH) - Dec 2016 - 20 part.
» GPAW (EPFL) » CP2K (Google, ETHZ, UZH, EPFL) ETHZ, SCITAS, Gent Univ) - Issue tracker: https://github.com/aiidateam/aiida_core/issues
« LAMMPS* (Kyoto Univ) - zeo++* (EPFL) « DDEC* (EPFL) Reference
« RASPA* (EPFL) « CASTEP* (Cambridge) « Gollum* (Oviedo Univ.) [1] G. Pizzi, A. Cepellotti, R. Sabatini, N. Marzari, and B. Kozinsky, AiiDA: automated interactive infrastructure and database for
- AiiDA phtools* (EPFL) « KKR* (Julich) - Gudhi* (EPFL) computational science, Comp. Mat. Sci 111, 218-230 (2016)
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