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| DARTS on-demand computing : heavy-duty data
treatment for all - Emmanuel Farhi
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Our group

* Synchrotron SOLEIL, close to Paris.

* Groupe de Réduction et d’Analyse de Données
Expérimentales de SOLEIL (GRADES). = =~

* Created in Feb 2020, in the EXP Div.

llllllllll

* Staff: 6 perm+4 temp. b

» Topics: scientific software (diff, spectro/abs,”
simulation, ...), Debian/Ubuntu packaging, |
deployment, coding, documentation, support, ..
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SGLEIL D
Our Tasks and Roadmap

* Help beam-line users to better treat the
data and increase the scientific output.

* Support beam-line scientists.
* Provide access to scientific software.

2 HPC Jupyter Requirements Tests with
Remote Desktop capture Al / Edge

Servers

v % v v % NOBUGS-2022 3



SULEIL DARTS @*4?4&’:4
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stands for “Data Analysis Remote Treatment Service”.

In short:

A virtualization service that works on the web (displayed in your browser)
Installed and configured in a few minutes

Works on a distributed network of machines

Supports GPU

Allow sharing of opened sessions

Open-source code:
® https://gitlab.com/soleil-data-treatment/soleil-software-projects/remote-desktop
® hitps://packages.debian.org/sid/gemu-web-desktop
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https://gitlab.com/soleil-data-treatment/soleil-software-projects/remote-desktop
https://packages.debian.org/sid/qemu-web-desktop

SOLEIL Why such a service ?

SYNCHROTRON

Facts:

Users wish to access data and software, with minimal effort.

Jupyter Notebooks do not fulfill all user profiles.

Some apps require a proper display (GUI).

IT services thrive to minimize the infrastructure workload (hardware and
software). Better to centralize the computing resources.

An HPC cluster does not suit common user needs for computations.

Solutions exist:

® Docker.

® Microsoft/Amazon/Google provide VM solutions.

® CernVM (over OpensStack) https://cernvm.cern.ch/.
® VVISA/OpenStack, promoted by ExPaNDS/PaNOSC.

Best effort:

Our group is limited in size, VISA was not ready at SOLEIL when we created
a simple similar solution:

® DARTS was designed in a fortnight.

® Provides similar user experience.

® fits in 1600 LOC with simple technologies.

NOBUGS-2022
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https://cernvm.cern.ch/

SOLEIL User experience

SYNCHROTRON

.
Data Analysis Remote Treatment Data Analys Raniets freatment A\ {
A Service: slax.iso D
Service (DARTS) Nzt W C t
. ING] Service is running without user authentication. 0 n n e C
This service is a data analysis portal that allows to create a remote desktop to treat \ K E;ﬂ &iﬁ" 35':}'15[3” ‘;;&g;’l‘aie,s:::; g’:;s‘jﬁ,?i:;,’,iﬁ?;i};,desmp uS zBOOo
your data, in the cloud. You can tune the type of system you need. It will be « [OK] Connect to your machine at http://localhost:6080/vnc.html?resize=scale&

displayed in your browser, without any additional software for you to install. Xy.
« [OK] You can use your machine until Thu Jul 28 00:13:48 2022.

Read more on our HELP page.

NOTE: From SOLEIL Network, please use Firefox with "auto-detect" proxy (Top-right menu, Hello farhie !
Preferences, search for "proxy” (top right), select Network Settings, choose "auto-detect”). It is also *
important to inactivate any JavaScript blocker plugin. S Your machine qemu-web-desktop slax.iso has just started. Click on the following link.
User ID Ent: r SUNset LDAP/EXP.
Password You ord (SUNset LDARXP)
o By pressing the Create buttoifillou agree with our Terms
reate 7 *
and Conditions (%) ioTEs:
« You can close the browser and reconnect any time (within life-time) with the link above.
. 5 « Select the [Manage sessions] item in the service login page to list, reconnect or abort your
Machine Data Analysis (Debian 11, stable, "Utilisateur1") v sessions.
« You can collaborate in the same sessio r colleagues. Just send them the link
bove.
Configuration script Path or URL t0 a sing o 'exec: cmdl: cmd2; ...' + Please shut-down the machine properly ot just logout or suspend).
) « The virtual machine is created on reques| hot kept. Your work must be saved
(opt. elsewhere (e.g. mounted disk, ssh/sftj Pbox, OwnCloud...).

« To Kill this session, click on

Number of CPU's 4 v W rk
Amount of memory 4GB v
You may request a physical GPU to e.g. run heavy
‘ Compute on GPU (opt.) et puits Haite [l B e i) e ol R N Esapie yout % Applications - [ Dioptas 0.5.2 @ Service: Remote... 4\ MATLAB R2020a...| i Applications SFRET® @ & mer27juil, 12:30 gues
O wish te use should have been designed to benefit from such B Exécuter le programme -

devices with e.g. OpenCL, CUDA, OpenACC ROCm/HIP Do
NOT request a GPU if you do not actually use it, as their
number is limited. B Gestionnaire de fichiers Image c ” Load Image File

B Emulateur de terminal

Client de messagerie E/Applications/
@ Navigateur Web

o Paramatres

Session life-time 12 hours (short work) v

&

esktop artemis.desktop  ase-gui.desktop

&l Accessoires

=
© Autres
Pixel width: 79 Nl

ktop - Equipe GRADES - Confluence - Mozilla Firefox 79 - &

ducation use

™ Bureautique

Développement

http.//server/gemu-web-desktop i

$0 Electronique

+

el

2 Graphisme onfluence.synchrotron-soleil.fr/display/EG/se B e 9 =

Authenticate, and select what resources

i) Jeux

INK ENVIRONMENT | RESOURCES

Service: Remote D... 3¢ Service: Jupyter No... @re-grades-01 >

- - ~
Multimédia @  Seconnecter =
you need. ;
SOLEIL: GRADES: Réduction Analyse de Données vorvronurer
(A propos daXica RADES / Applications scientifiques Version 14.0 e
® Déconnexion Version 2.7
& Service: Remote Desktop version 4.3
Version 6.2
Version 11.1
”» Version 8.0
Version 4.10
) Version 8.5
Description: Data Analysis Remote Treatment Service (DARTS) is a Remote Desktol Save Calibration Version 7.2
service that launches a full data treatment environment. It runs entirely from your Version 8.4
k internet browser, without any additional software to install on your side. 1 Version 10.2
cs and Machine Learning Toolbox Version 11.7
o « How to connect to the service Toolbox Version 5.4 ]

« Managing your sessions
« Starting with your session
« Login with your own account

No need to install anything locally.
Direct access to computing resources. No°Yes#0z2 6


http://server/qemu-web-desktop

A look under the hood

SOLEIL Under the hood

SYNCHROTRON

i &

-~ »CGI (pl) egemu-im

QEMU websa
(VNC) +noVN

1)An HTML form collects information.

2)Calls a CGlI Perl script.

3)A VM snapshot is created from a master.

4)The VM snapshot is booted with requested CPU/mem/GPU directly with
QEMU.

5)QEMU attaches a VNC to the VM, and forwards it to the browser via
websockify+noVNC.

6) A monitoring page allows to view/abort sessions.
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SOLEIL Installation | configuration

SYNCHROTRON

Requirements:
* Apache

* Perl CGI

* QEMU

* NoVNC

Installation:
® sudo apt install gemu-web-desktop
® nake; sudo make install

Configuration
/etc/qemu-web-desktop/config.pl, /usr/share/gemu-web-desktop/html/desktop/index.html

1) Specify identification scheme (LDAP, SMTP/IMAP, email), load thresholds,
proxy, etc ... (in config.pl).

2)Activate load-leveller among available machines, when available (in
config.pl).

3)Set available CPU/mem/life-time choices (in index.html).

4)Activate GPU support if needed (in index.html).

5)Activate user customization at boot, if desirable (in index.htm1).
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SOLEIL Preparing VM’s for DARTS @Un’a
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Adding environments
/etc/qgemu-web-desktop/machines.conf; /var/lib/gemu-web-desktop/machines

1ISO, QCOW2, VMDK, VDI are supported.
You can build the VM’s by hand or automatically (below).
Copy files/specify URLs in machine.conf, run ‘gwdctl download’

— The HTML login form is automatically updated.

Automated VM generation (10 min)
 Build our environments for production using scripts
at https://gitlab.com/soleil-data-treatment/infra-config
* Feed the environments with 100+ software, using Deb packages.
* Add more specific software (Matlab, AlphaFold, Fiji, ...)
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https://gitlab.com/soleil-data-treatment/infra-config

SULEIL DARTS at SOLEIL

~ "SYNCHROTRON

Installed it on a set of servers (e.g. 320 cores, 2 TB mem, ~100 TB disk, 14
GPU’s — 50 k€).

Prepared environments at Synchrotron SOLEIL

All of this in a Debian SOLEIL Data Analysis VM (QCOW2)
Available for all beam-lines at SOLEIL

We also provide other environments : Synchrotron.
_* AlphaFold (req. GPU)
% Windows 10 (with Igor pro, Crysalis, CasaXPS, OPUS, ...) NOBUGS-2022 10



https://salsa.debian.org/pan-team/soleil-packaging-overview
https://salsa.debian.org/pan-team/soleil-packaging-overview

SULEIL DARTS and VISA (PaNOSC/ExPaNDS) @gla

SYNCHROTRON \V

Today, our VM'’s are being made compatible with OpenStack/VISA (cloud-init).

We shall transfer gradually our VM'’s into VISA (handled by IT), in order to focus
on the scientific applications. The VM scientific contents will remain ours.

DARTS OpenStack/VISA
Scalability yes (kind of) YES
Heterogeneous Integrated
Failure strategy None YES
Deployment Small scale (lab) Large scale
Easy Complex (OpenStack)
Complexity/ Low High

Maintenance

DARTS will probably remain on our development server.
NOBUGS-2022 11



SOULEIL The DEMO effect

SYNCHROTRON

Just for today: http://79.93.150.7/gemu-web-desktop (at my home).
And locally: http://localhost/gemu-web-desktop/
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http://79.93.150.7/qemu-web-desktop
http://localhost/qemu-web-desktop/
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