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Extreme Data Analytics in an @
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How to supercompute ...

Pick a supercomputer
Fill out a request for allocation ) .
Get it approved ' “ . -

The key fingerprint is:

Setu P anaccou Nt o9 :_Q | - SHA256:: FFp7L5cfGTOjmNRIITWAHRICZUR

The key's randomart image is:

Set up a SSH key ; _— i +---[RSA 3072]----+

| ...o+=001

LH+¥]

Know how to use Linux terminal AR - T
Login in to the Supercomputer mans | T
Learn how to launch jobs in SLURM
Learn about modules e “
Learn about storages and data transfer
... finally compute something

Public Service Announcement: Apptainer on the Karolina cluster
Posted: (2024-05-10 10:23:47)

Apptainer is now a part of the operating system, you do not need to load the
module.

% apptainer --version
apptainer version 1.3.1-1.el8

Last login: Mon May 27 10:05:28 2024 from 89.24.247.60

VSB TECHNICAL [mgolas@login2.karolina ~]$ I

||| UNIVERSITY
II" oF osTRAVA




23 LEXIS:

Easy and Safe access Platform

. Let’s have a nice web interface

* Allocations at one place
* Across multiple clusters
* Launch applications with a single button ?
*  Getlogs | . -
* Manage data iniRODS x ® i
. 82 LEXIS: = project e ([N () | ®
«  Use common web login R i e—
* ...and many more @ oo o= v EEEDEE *
= Data S [5 % s e
Visit for more: et e g
docs.lexis.tech - e ol ———
opencode.itdi.eu/lexis-platform .=~ - =
E E e e = — =
B README.md * :__: :_____ :___:
py4lexis
VSB TECHNICAL ITAINNOVATIONS Package pydlexis_provides fun;tions to manage
||| UNIVERSITY | NATIONAL SUPERCOMPUTING Python package, I.e. by TUS Client.
OF OSTRAVA CENTER




LEXIS Platform

LEXIS Portal for Easy Access to HPC Infrastructure

AAl & Resources
Management

LEXIS Platform Core

External Repositories

MyAccessID

LEXIS APIs

Distributed Data Infrastructure Core
(LEXIS DDI)

Workflow Management and Orchestrator
(LEXIS Orchestrator)

DataSet
Access &
Management

Index with DataSet
Metadata

= elasticsearch

Workflow Templates

Workflow Executions
Management

&) <EYCLOAK AAI

Orchestrator

Airflow

'-"-_-________"\-q
_—_—
— 1
Data Repository

"'\-______—_______-‘

e
Container Repository
(e.g. DockerHub)
\-s______________.-/

—— et
e ——
—

Code Repository
(e.g. GitLab, GitHub)
'“-____—____.-4
—_—
_
-\-_______—_____d
Other EUDAT
Sites/Services

HPC Site

HPC Site

HPC Site

HPC-as-a-Service | A
e g ' | Distributed Data
REST API \ .
T | nfrastructure Area
HPC

iRODS

- -
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Storage
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iRODS

HPC-as-a-Service | /TN
CeontEnEa ' | Distributed Data
REST API 3 4
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HPC

Quantum

iRODS

- @@ OO0
S
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Federation of European
computing centres

Hiding of technical and
operational differences
across organizations

HPC & Cloud service
providers, Data providers

Unified & distributed data
management

Orchestration

Federated Authentication &
Authorization Infrastructure
(AAI)
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HPC-as-a-Servi

High-End Application Execution Middleware

VYV VYV

Client
infrastructure

~

o -—

Client

‘//’ f application
|
|

ce

File Transfer

SFTP/SCP

.

VSB TECHNICAL
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(o HPC capabilities = == =
\Users /

HEAppE Middleware

Job management
“. - - Q -—

SSH

Providing HPC capabilities as a service to client applications and their users
Secured and restricted access to HPC infrastructure

REST API for easy access and integration

Authentication and authorization to provided functions
Monitoring and reporting of executed jobs and their progress

v

"f}gult

\HPC Scheduler

HPC inirastruem

@ Jupyter

REST API

workload manager

s y Altair | PBS Works’



LEXIS Platform LEXIS:

222 LEXIS. = 'Y Project Filter i TSR Y re—— PIatForm

PlatForm

] README.md

Home Workflows

€& Dashboard

py4lexis

= Data Sets
Details

88 Applications Package py4lexis provides functions to manage datasets within the LEXIS platform. Uploading datasets' files is performed by tuspy

——=—— Python package, i.e. by TUS Client

*

Projects

Install

We recommend to use virtual environment, e.q.

&0 Users Management [ - ]
& Providers C === We b po rt a l python -m venv ./venv
@ Locations == )
[ar—rr—u| d virtual environment, type

£ Resource Management
' -m pip install py4lexis

WOfkﬂOWManagement Actions relating to management of Workflows and Workflow

Executions

Public )
/workflow Return list of available LEXIS Workflows R E ST ll b ra ry

/workflow Create a new LEXIS Workflow on the system A PI
rare_data():

o fpared = WRF_EXEC_PARAMS
/workflow/{workflowId} Retum detailed info on LEXIS Workflow for given Workflow ID Termlnal "inputParame ‘1["prepr ).start_date"] = datetime.datetime.now().str

/ r ne 202
return prepared
m /workflow/{workflowId} Delete LEXIS Workflow on the system ba S ed

. def submit_wf_execution(token):
interface

json = prepare_data(),
headers = {'Authorization': 'Bearer + token})

/workflow/{workflowId}/execution Listthe current available LEXIS Workflow Executions. listWorkflowN

TODO: Needs implemented with TOSCA 1.3 Capabilitise. Create a new LEXIS createWorkflowE
Workflow Execution by providing remaining inputs xecution 1f res.status_code != 201:
logger.error(res.content)

/workflow/{workflowId}/execution

: return
< v R XIS Workfl etWorkflowExecutionDe =
/workflow/{workflowId}/execution/{workflowExecutionId} d;::"s LEXIS Woriow Exaciio zail
return res.json()
: P | 1 kf ancelWorkflowE tio
m /workflow/{workflowId}/execution/{workflowExecutionId} :::z:;:sxswor o : NCAND OWERQchL

_______________________ A . Uploaded

VSB TECHNICAL ITAINNOVATIONS
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LEXIS Platform 22 LEXIS:

PlatForm

. LIGATE

x *

OpenWebSearch.eu
* ¥

European open web index processed through LEXIS on several HPC * x
locations (LRZ, IT4l, CSC, DLR) 1 Open WebSearceQ
Public indices made available trhough the LEXIS Portal x |

Selected use-cases

LIGATE Project

Application for molecular docking simulation - private IP by DOMPE
LEXIS provides access to workflows with this application running on HPC
Without direct access to the binary or source code

ko

VSB TECHNICAL ITAINNOVATIONS
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LEXIS Platform
User story - DOMPE Company & LiGen Software a
Dompé

- DOMPE has its own code co-developed with POLIMI & CINECA

- DOMPE LiGen code IP does not allow to share LiGen SW (even binary)

- DOMPE would like to extend its customer base thanks to LEXIS Platform and
EuroHPC infrastructure without losing IP

- DOMPE would like to make available LiGen to non-profit academic research and
public institutions as a Platform-as-a-Service solution for drug discovery

%3 LIGATE

a2y POLITECNICO
VSB TECHNICAL ITAINNOVATIONS »z MILANO 1863
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Federated execution on 4 HPC clusters at once £33 LEXIS:>

PlatForm
222 LEXIS:

= Y Project Filter
Platform
(]
Executed on 4 locations
Home > Workflows > LigenWF_Federated_demo > Workflow Executions > Ligen_4loc_Demo_recording > Details
@ Dashboard
= Data Sets
Details Progress > LU M I
B8 Applications
e e Leonardo (CINECA)
"3 Workflows == |'1 e == 1 |l (=] \I|'-w'_--‘-3 ‘I > eonar O
) 1 o= 1 el == | K l IT4I
B Projects = == | Leonardo= = = | LUMI > arotna (
. I === i I = == E4 AM D Cl
Administration Management : e =) : : __,-.Ti: ] : > uster
1 e | 1 -
i : : H ! == : I
2 Users Management 1 P === | H el ) |
* g : =] =0 : : : == :
1 [ ] [ | M 1 m’...j._\l e 1
i Providers E4 | == === H Ka rOlIna 1 r.---‘--~--}~~{|l1 = |
1 Commme] 1 : e = |
| = == H N
® Locations  Meaaaa PSS - =S . N Y————— -
| == 1
# Resource Management o : = )
- |
= =m s
Additional ' = |
r —— | Karolina
. — |
B Documentation : S |
i = | Postprocess
I ===
) )« : === : —
=% H
1
[S— -] ;
| S, ’,
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OpenWebSearch.eu - Public web indexes

23 portal.beta.lexis.tech,

8 §§ LEXIS: = Y Project Filter O ur 0n O MartinGolasowsk

PlatForm
Menu

Home Public OWI-Open Web Index-main.owi@Irz-2023-12-07 > Details File List - = =
€& Dashboard - ' ! o Home > Public > OWI-Open Web Index-main.owi@Irz-2023-12-07 > Details

= Data Sets

*  Uploads

Copy Id Copy Path File List Delete Download
"2 Workflows

— |
S , OWI-Open Web Index-main.owi@Irz-2023-12-07

R Details
"3 Workflows

£ . language=aar

. language=abk . langu Data Set

B Frojects

Administration Management

Mode:
Crawlers

2 Users Management : : pTO]ECtZ

i B enousgesafr i B Grousgesaka o oo Zone . Common Component: Logging and Monitoring
2 Providers S N (S N 0 oo 0 S S | Dats ol
© womions g Crawling queuezFrontier Apps

i . language=amh i i . language=ang i . langu .
£ Resource Management .' ' ' : ) ' ) i I Copy-from-Warc J I Sitemap-Crawl I I Exploratory Craw! I

Additional fre et I — geeenesme ey ; J— — —
! - language=arc ! - language=arg - language=ary ! - language=arz |

Apache Storm Cluster Cluster Manager

B . R ) R . [ ) Cloud Infrastructure

B Documentation

iRODS API —
iRODS Zone

VSB TECHNICAL ITAINNOVATIONS
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FLOREON+ SN SRR 0 m.f““ BT LT
S et s Wy = TN i
=V A\'\ o L et / : ', '«m“ki " i i
- Uses LEXIS workflows for simulations Fab R LA
and data processing 1 5o ‘ v /mm i

6.4196/187m¥s

- Developed since 2006 e =

- Decision support system for crisis
management domain

Hydrology

- Monitoring of hydrological situation and flood
forecasting

Traffic

e m TeemaL

e S
ey
m:lEﬂ i e | 7 s

. Monitoring and modelling of traffic situation .
. > l\d&

Air quality

. Monitorin%of air quality and simulation of the - F|0r60n+
spread of hazardous substances

Landslides and subsidience

- Tracking of elevation point movements

#&.0 < - https://floreon.eu

VSB TECHNICAL ITAINNOVATIONS
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Custom jobscripts in a workflow -

ggé LEXIS" =t YF’I’OjeClFiIter _'p I[= Ow @ Martin Golasowski ‘ ’ E E s s I
EU

® Deshhoard Home Custom HPC Jobs
£ Data Sets o Worfklow name and project \f R u n C U Sto m R SC ri pt
jobscript.sh » Use common EESSIHPC

& Containers

module
>  Workflow & output in GUI

HPC Applications

*2 User Workflows

B Custom HPC Job

"2 Workflows

B FProjects = Y Project Filter

2o Users Management

Providers

@® Locations

Compute Plin R

# Resource Management
Documentation
Jobscript showcase
[ contue |
188} INFO - https://www.gnu.org/licenses/.
188} INFO - Estimated Pi: 3.1408
188} INFO - Pi estimate has been written to output/pi_estimate.txt
- Success criteria met. Exiting. e
) )
VSB TECHNICAL | ITAINNOVATIONS
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Workflow execution model % LEXIS:

PlatForm

Instance Execution

Workflow instance ‘

Templates

Result

Workflow Datasets
execution ‘

Apptainer Container

HEAppE Template

-

Jobscripts

CWL /YAML
« Targetallocation / resource * Input/output datasets

« Data handling . Application params/ environment vars
e .+ Scheduling policy

e Static location

e Default execution-time-
parameters

DAG

« HPC application deployed
(compiled) by specialist

e Custom workflows with K8S,
schedules, etc.

VSB TECHNICAL
” ” UNIVERSITY
OF OSTRAVA

IT4AINNOVATIONS
NATIONAL SUPERCOMPUTING
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Airflow integration in LEXIS

Apptainer Container

HEAppE Template
Jobscripts
CWL - -

el
Custom Workflow -
DAG

Workflow specification

IT4AINNOVATIONS
NATIONAL SUPERCOMPUTING
CENTER

VSB TECHNICAL
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Integration with LEXIS APls

LEXIS Provider
=

Operators
DDI, HEAppE,AAl

N\

/

4 )

LEXIS API Plugin

AAl, Container/HEAppE
DAG Templates
YAML Parser

N\ /




Distributed Data Interface - data staging 2R LEXIS:

PlatfForm
LEXIS Platform core HPC Center / Resource provider
_RODS
Metadﬂ. Metadata [ 3
Elastic S'ngaa le
Index g
Data obj.
POSIX
- Remote storage
REST AP| == - PostgreSQL .............. Results |- Stagmg < ............................................................................................... >
Worker Rsync/SFTP. iRODS/S3/etc.

Celery tasks

Celery tasks HEAppE

—
HPC

Cluster
Storage

VSB TECHNICAL ITAINNOVATIONS
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Al workflow demo with Python in Apptainer

g

Check it out!

vvvvvv

Urgent computing federated workflow execution

Check it out!

Thank you!

23 LEXIS:

PlatfForm

www.lexis.tech

VSB TECHNICAL ITAINNOVATIONS
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https://youtu.be/4y_KSdi82jo?si=xeuDNkRo3xpE4TfM
https://youtu.be/_Hi3O_FchS0?si=lRi33xq-dEc92owT
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