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AiiDAlab: Quick reminder
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£PFL Three pillars of science cece

= Pillar I: Experiment. Mostly done by experimentalists.

Aliaksandr Yakutovich

= Pillar Il: Theory. Mostly done by theoretical and computational scientists.

= Pillar lll: Simulation: Mestly-done-by-computational-scientists-

can be seen as a merging point between theory and experiment
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=PFL - AiiDA vs AiiDAlab
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Computational scientist Computational/experimental

Can run complex workflows
Stores selected data

Stores data provenance
Has Python or command

line interface

scientist

s ATIDA

Fully integrated with AiiDA
User-friendly web interface (Jupyter
notebooks & widgets)

Easy application development
(directly in Python)

Collaborative environment.

Handy visualization and editing tools

App Store for sharing applications
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File Manager

AiiDAlab Home Page

 Latest Version
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Terminal Tasks App Store Help

Manage App || URL

~Empa L

* Submit calculation

* Search database

~ LSMO apps

Isotherm
o Compute one
« Compute Henry Coefficient

o Analyse the results

~ AiDA lab Widgets

Basic data objects.
o Dealing with one structure

o AiiDA datatypes viewers

v Latest Version

*
L 2

Manage App || URL

A Update Available

Pore analysis Geometry Optimization Computers/Codes

« Pore Analysis  Geometry Optimization o Setup

 Geometry Optimization and Charges

L 2

Manage App || URL

v Latest Version

Codes and computers. Processes.
© Setup computer * Process list
o Setup code o Follow a process 1
o Dealing with codes and computers ¥

Manage App || URL

App Manager

/ home / appstore / aiidalab-Ismo
LSMO apps

Authors: the field "authors" is not present in metadata.json file
Description: Applications from the LSMO group

URL: https://github.com/Ismo-epfl/aiidalab-epfl-lsmo.git
Installed version = v0.1.0

Install version = v0.1.0 v

Cooce

Tight connection with Git for installation/deinstallation,

update, version selection

O GitHub

for sharing

a
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Usage example cece

.start-154 X

:

dev-aiidalab.materialscloud.org/user/carlo.pignedoli@empa.ch/apps/apps/home/start.ipynb? eoe

QQAI | DA Edit App Logout  Control Panel Materials Cloud

A Update Available

-_—
B > = N ?
— -_ H
File Manager Terminal Tasks App Store Help
Manage App URL
~ Empa nanotech@surfaces Laboratory - Scanning Probe Microscopy Ly
+ Latest Version
General ST™M ORB PDOS AFM
e Setup codes o Submit STM e Submit ORB e Submit PDOS e Submit AFM
e Manage calculations e View STM * View ORB e View PDOS e View AFM

1
HR-STM w
o Submit HR-STM

o View HR-STM

Manage App URL

v Empa nanotech@surfaces Laboratory - On-Surface Chemistry

v Latest Version

Calculations Constr. opt. chains Nudged elastic band
* Submit optimizatons and GW * Generate replicas * Submit NEB
* Build slab * Search replica chains e Search NEBs ¢
e Search opt. slabs *

e Search opt. molecules

o Search opt. bulks

»
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AiiDAlab: status quo
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Some statistics.

= Main AiiDAlab machine:
= Total registered users 80

= Unique active users September: 14
= Hard drive space used: 693 GB/ 1200 GB

= Open AiiDAlab machine (CESNET):
= Total number of users who tried the service: 85

Ceooe
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AiiDAlab paper is submitted (available on arXiv).
The apps testing infrastructure is implemented.

The maintenance of the service now takes much less time
then before (before 1 day maintenance, now on the fly).

Running AiiDAlab container locally is possible (Docker).

New AiiDAlab machine in China (PARATERA organization,
setup done by Jason Eu). AiiDAlab Marketplace is
coming soon.

AiiDA lab is renamed to AiiDAlab.

Aliaksandr Yakutovich «©
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= Platform description:
o Key components
o Platform design
o AiiDAlab distribution

= Use cases:

o Computing electronic
properties of GNRs.

o On surface chemistry.

o Scanning probe microscopy.
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AiiDAlab — an ecosystem for developing, executing, and
sharing scientific workflows
Aliaksandr V. Yakutovich* P¢** Kristjan Eimre®d** Ole Schiitt®**
Leopold Talirz*?¢, Carl S. Adorf®, Casper W. Andersen®, Edward Ditler®<,

Dou Du*?, Daniele Passerone®?, Berend Smit*¢, Nicola Marzari®®,
Giovanni Pizzi*?*, Carlo A. Pignedoli®®*

“National Centre for Computational Design and Discovery of Novel Materials

(MARVEL), Ecole Polytech ique Fédérale de L CH-1015 L Switzerland
b Theory and Simulation of Materials (THEOS), Faculté des Sciences et Techniques de
UIngénieur, Ecole Polytechnique Fédérale de L CH-1015 L Switzerland

¢Laboratory of Molecular Simulation (LSMO), Institut des Sciences et Ingenierie
Chimiques, Valais, Ecole Pol hnique Fédérale de Lausanne, CH-1951 Sion,
Switzerland
dnanotech@surfaces laboratory, Swiss Federal Laboratories for Materials Science and
Technology (Empa), CH-8600 Diibendorf, Switzerland

Abstract

Cloud platforms allow users to execute tasks directly from their web
browser and are a key enabling technology not only for commerce but also
for computational science. Research software is often developed by scien-
tists with limited experience in (and time for) user interface design, which
can make research software difficult to install and use for novices. When
combined with the increasing complexity of scientific workflows (involving
many steps and software packages), setting up a computational research
environment becomes a major entry barrier. AiiDAlab is a web platform
that enables computational scientists to package scientific workflows and
computational environments and share them with their collaborators and
peers. By leveraging the AiiDA workflow manager and its plugin ecosys-




2PFL Testing infrastructure for the AiiDAlab apps
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https://github.com/aiidalab/aiidalab-test-app-action

= aiidalab-test-app-action

Co0e N

Opens apps in different browsers (Chrome, Firefox).

“Clicks” on certain buttons.

Saves screenshots as GitHub artifacts.

Requires very minimal setup.

Artifacts o v 3 Re-runjobs ~

Download artifacts

@ Screenshots-latest-chrome 502 KB

a
U
@ Screenshots-latest-firefox 470 KB W]
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Stability
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ePFL Kubernetes cluster problems

Aliaksandr Yakutovich

= Changing folder access permissions: .ssh, .postgres
(cinder).

= K8s cluster node can’t have more than 6 volumes
attached (cinder).

= Low performance when (nfs).

» PVC size limit is not respected (nfs).

B THEOS Group Seminar. September 22, 2020
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Conclusion

Aliaksandr Yakutovich

= AiiDAlab is getting stable and much more maintainable: clear design,
clear separation of concerns, auto-testing.

= New AiiDAlab machines: AiiDAlab in China (on), AiiDAlab
Marketplace (soon).

= Shifting focus from the platform development to the apps
development + providing documentation.

= Goal: running with 50 users connected at the same time.
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