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. More info:
Key points https://docs.lexis.tech % LEXI SZ

PlatForm

Complex computing workflows across HPC and Cloud
* Workflow orchestration on federated HPC using Apache Airflow and HEAppE
* Secure access to HPC resources through REST API

Workflow

Distributed Data Management

* Parallel data transfers by iRODS, metadata index based on Elastic Search
* FAIR features enabled by EUDAT (PID generation, replication, indexing)

Web portal and interfaces for workflow set-up / execution

* Unified access to all services via OpenID-based LEXIS AAI
» Zero trust security model implemented
* Connected to B2ACCESS and MyAccessID

Easy HPC/Cloud access including SMEs/Industry

* HPC-as-a-Service approach — REST API for all features of the platform
* Accounting multiple HPC centres - CYCLOPS and HEAppE Open Source
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Platform updates

* New orchestrator based on
Apache Airflow

e Frontend —version 2 written
from ground up

 Better backend DB scheme

* Improved RBAC - fine grained
permissions
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e Connected locations

*IT4l (data, H
* LUMI (data,

PC, Cloud)
-HPC, Cloud)

*IBM ZYC2 (I

PC behind VPN)

* CINECA (data & HPC - final
step of the integration)

* CSC - Puhti (ongoing)
*EPCC - Cirrus
*LRZ-CoolMUC

*DLR - Terrabyte (ongoing)
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Platform architecture

LEXIS Portal for Easy Access to HPC Infrastructure
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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 (AAl)



User interfaces

X0 & v .
Menu
Home Workflows > Command_template_application_241_test_in > Workflow Executions > executionJan30_4 Dg
@ Dashboard v
B Data Sets v
Details Progress
B8 Applications v

3 Wil

Projects

Administration Management

2 Resource Management
—_—

Additional

Actions relating to management of Workflows and Workflow

orkflowManagement ;2 5o ne

/workflow Return list of available LEXIS Workflows
/workflow Create a new LEXIS Workflow on the system
/workflow/{workflowId} Retum detailed info on LEXIS Workflow for given Workflow ID

m /workflow/{workflowId} Delete LEXIS Workflow on the system

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

/workflow/{workflowId}/execution Workflow Execution by providing remaining inputs

Returns LEXIS Workflow Execution

/workflow/{workflowId}/execution/{workflowExecutionId} B

Cancel a LEXIS Workflow
Execution.

m /workflow/{workflowId}/execution/{workflowExecutionId}
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TODO: Needs implemented with TOSCA 1.3 Capabilitise. Create a new LEXIS

listWorkflowExecutions

xecution

getWorkflowExecutionDe
tail

cancelWorkflowExecutio
n

Web portal

Terminal

interface

createWorkflowE
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[F) README.md

py4lexis

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

Install

We recommend to use virtual environment, e.qg.:

python -m venv ./venv

ivated virtual environment, type:

 -m pip install py4lexis

Python
library

= datetime.datetime.now().str|
1202 100"

def submit_wf_execution(token):

res = requests.post(LEXIS_API + WORKFLOW_ID + '/execution',

json = prepare_data
headers = {' ont: er ' + token})

if res.status_code != )
logger.error(res.content)
return

return res.json()

mgolas@Martins-MacBook-Pro (develop)>

Brogress: NG | 30.0% Uploaded



LEXIS Staging API - Architecture

LEXIS Platform

Web -1 Data transfer|-
Server ,

Staging
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HPC Center / Resource provider
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Workflow execution model % LEXI SZ

PlatForm

Instance Execution

Templates

Apptainer/
Singularity Container
HEAppE Template

Result

Datasets
‘ Workflow instance ‘ FHOrHOW ‘
execution

Custom Workflow
DAG

« Target allocation / resource * Input/output datasets

e Custom container i S ,
« Data handling +* Application params / environment vars

e HPC application deployed
(compiled) by specialist

e Custom workflows with K8S,
schedules, etc.

* Scheduling policy
e Static location

e Default execution-time-
parameters
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Resource abstraction model

Provider A (CSC)

Provider B (IT4l)

Associate

Resource ‘ Principal
(compute time, storage space) - Investigator

Compute project at Storage allocation at
HPC Cluster (Karolina) IT41 PROJECT (iRODS)

Associate
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Selected use-cases % LEXI SZ

PlatForm

* 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

* OpenWebSearch.eu fEE
* European open web index processed through LEXIS on M Open*WebSearch
several HPC locations (LRZ, IT4l, CSC, DLR) e

* Public indices made available trhough the LEXIS Portal
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Early adopters access for v2 % LEXI SZ

PlatForm

* Want to use LEXIS Platform?

* Obtain allocation on IT4l or other connected EuroHPC system
Login to the Portal at https://portal.lexis.tech
* Create your LEXIS project
Request connection of your allocation to your LEXIS project
Contact us at support@lexis.tech

X  Request resource access
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https://portal.lexis.tech/
mailto:support@lexis.tech

§/ EXAHMIND

EXtreme Analytics For
MINing Data spaces

*, .~ | the European Union




What we do

§/ EXAHMIND

Molecular
Data

Vehicle
Sensor Data

Drone Images
& Sensor Data

Social Data
& Health Data

4 Application Cases
Data transfer

SOURCES

Metadata ingestion and indexing
Complex computing pipelines

s

=

L 2

Public/Private Big Data

S =

Database
Management
Systems

Distributed
Storage

Extreme Data Database (EDD)
Advanced Query and Indexing System

(AQIS)

Indexes

(Extreme

Database)

Data
Interfaces

==

European
Data
Spaces

Advanced Query and
Indexing System (AQIS)

Bk 2

FAIR & OPEN \
DATA
ECOSYTEMS
RELEVANT
FOR
EUROPE

Staging and workflow
automation

FAIR Data access &
publication

EUDAT

(=")
HPC i@ % Cloud
:ED

(="+)
HPC ﬁ % Cloud
==0

SUPER-
COMPUTING
CENTRES

EOSC GAIA-X

N4



LEXIS and EXA4MIND Platforms Integration Plan

S3LEXIS: < ExAUMIND

Platform
: HPC Parallel FS
/> ED </> S3 Objects
— POSIX )

User interfaces Resource Workflow Metadata & ”

RVI\—:/§$ S\ILDJIIS management  Orchestration control APIs !H

@ E 3 Indexes
‘ — SQL iRODS

AAIl & User Monitoring Smart Distributed Data

\ management scheduling Infrastructure  Data staging and transfer for Extreme Data /

f

Resources

Cloud compute HPC Clusters Remote storage gg
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