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9 Pick a supercomputer

9 Fill out a request for allocation

9 Get it approved
9 Set up an account
9 Set up a SSH key

9 Know how to use Linux terminal

9 Login in to the Supercomputer

9 Learn how to launch jobs in SLURM
9 Learn about modules

9 Learn about storages and data transfer

9 ... finally compute something

o ¢
[Lines 1-27

mpi-2020c-0RCA-5.0.1

scuda-2020b
A-12.2.0-PLUMY
-CUDA-12.2.0-PLUMY
20c-0RCA-5.0.1-doy

...running on Rocky 8.X

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

Posted:

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
[mgolas@login2.karolina ~]$ I

rour’ puv KEY U DEcC aved

The key fingerprint is:

SHA256: fFp7L5cfGTOjmWRI1TVVWHRICZUR
The key's randomart image is:
+---[RSA 3072]----+
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® Nice web interface
® Execution through API

P'l: O~ M Martin Golasowski
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® Allocations at one place
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B2 LEXIS:

Platform

® Across multiple clusters

"

Home » Lo 5 L
. i i
@ prpore ~ Test Container i Quantum Al Test Container
9 Get Iogs = o : - ® o Gl
82 Applications - [CY |
g’ " Workflows |,
IVI a n a ge d a ta NAME DESCRIPTION ENDPOINT el £
8 Projects iRODS LRZ iRODS at LRZ lexis-Irzicat.srv.Irz.de Stora
Administration Management Barbora N vt Al Al e
.
2o Users Management iRODS LRZ OWSeu  iRODS Zone OWS| 388  — %
9 Use common web |Ogl|| . . s = e
Cirrus HPC Cluster Cirry|

& Providers

1
Leanardo HPC Cluster Leor Home > Workflows

@ Locations

9 ... and much more s et | s o = R

ZYC-2 HPC Cluster Alve| s Details Progress
e LRZ Linux cluster 2 HPC Linux Clus(e’
. . | Documen tation LUMI HPC Cluster LUM = == f
VI S It fo r m O re : IT41 Staging Area  IT41 Staging Aresl &3 _’% _’ Cmm) ==
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i Package py4lexis provides functions to
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ython package, i.e. by TUS Client. | —— = —
|
|
g - = ‘

[=]H:
3 06/03/2025




BIODT

biodiversitydigitaltwin

Anonymous User

mi

BioDT User

BioDT Public (e.g. FDO Objects)

BioDT Application hosting

Published Published Published
metadata about | | metadata about application Hosting services
workflows datasets catalogue for BioDT apps

Data Store
(e.g. GBIF)

|

Data Store
(e.g. eLTER)

|

Data Store

(e.g. DE FDB)
N~

BioDT Compliant
Data Services

APIs

APIs

APIs

BioDT Services

BioDT APIs and Portal

Distributed Data Infrastructure
Core (LEXIS DDI)

Workflow management and
orchestrator (LEXIS Orchestrator)

Index with DataSet
metadata
(ElasticSearch)

DataSet Access &
Management

[ Keycloak AAI ) BackEnd (Projects,
Resources, etc...)

Workflow templates Workflow
(e.g. TOSCA) executions

management

Orchestrator
(AirFlow)

Vault for External Specialised Airflow
Credentials provider & plugin

J

Legend

Integration with Puhuri
AAIl/Resource Manager &
Zero Trust

J
Documented specialised
interfaces

p
BioDT Applications
Repositories

Workflow
registry

Container repository
(e.g. DockerHub)

Code repository (e.g.
GitLab, GitHub)

Specific repository
(e.g. GitLab)

PuhuriCore

PuhuriAgent

BioDT Infrastructure Layer

HPC-as-a-Service - REST API (HEAppPE)

HPC
HPC Cluster with SLURM
(e.g. LUMI-G, LUMI-C, Karolina)

Storage
(e.g. Lustre)

CLOUD

K8S OpenStack
(e.g. at IT4l) (e.g.at CSC)

Storage
(e.g. Ceph)

Distributed Data
Infrastructure
Zone (e.g. iRODS)

Distributed Data
Infrastructure
Staging Worker

Staging Area
(e.g. NVMe)

Architecture
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Al workflow demo with Python in Apptainer

88 LEXIS: = Y Project Filter g RS Ty —
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B Projects
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e Execution Deta
@ Locat
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@ Documentation ~ inputs
Check i I
eck It out!
. A

Urgent computing federated workflow execution

Check it out!
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https://youtu.be/4y_KSdi82jo?si=xeuDNkRo3xpE4TfM
https://youtu.be/_Hi3O_FchS0?si=lRi33xq-dEc92owT
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828 LEXIS:

Platform

i

Y Project Filter

B README.md

!o "2 O~ f Martin Golasowski

] README.md

Home > Workflows Workflow Executions .
Pap— r4lexis
4lexis
= Data Sets py
Details Progress
88 Applications Package py4lexis provides functions to manage datasets within the LEXIS platform. Uploading datasets' files is performed by tuspy
o Pythen package, i.e. by TUS Client
L Download Image ¥
[N R GENETTTN |
8 e Install
G We recommend to use virtual environment, e.q.
& Users Management
& Froviders Web portal pythan -m venv . /venv
@ Locations .
vated virtual environment, type
£ Resource Management

Actions relating to management of Workflows and Workflow

WOI’kﬂOWManagement Executions

/workflow Retumn list of available LEXIS Workflows

/workflow Create a new LEXIS Workflow on the system

-m pip install py4lexis

Public AT
REST llbrary

API

.
/workflow/{workflowId} Retum detailed info on LEXIS Workflow for given Workflow ID Te r m I n a l I [ : roc art_d = datetime.datetime.now().str|

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

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

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

m /workflow/{workflowId}/execution/{workflowExecutionId}

TODO: Needs implemented with TOSCA 1.3 Capabilitise. Create a new LEXIS createWorkflowE

'2022120400"

b a s ed r‘voturn prepared

. def submit_wf_execution(token):
interface

json = prepare_data()
headers = {'Auth zation': 'Bearer + token})

Workflow Execution by providing remaining inputs xecution if res.status_code != 201:
logger.error(res.content)
Returns LEXIS Workflow Execution getWorkflowExecutionDe return
detail. tail ”
return res.json()
Cancel a LEXIS Workflow cancelWorkflowExecutio o . ins - - (develop)>

Execution. n - 30.0% Uploaded
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| B'ODT LEXIS Platform in BioDT

9 LEXIS Platform was chosen in BioDT because it enables
following:

9 Keeping provenance of executed workflows
9 Execution of computational workflows on the HPC
centres/Cloud through API

9 We leverage this in the GUI development

9 |t allows others to execute pDTs by code and create their
own tools atop of them without need for setup of the
model execution.

9 Some use cases leverage LEXIS Distributed Data
Infrastructure for sensitive data storage
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[}} README.md

py4lexis

tr,
Package py4lexis provides functions to manage eters: dict,
Python package, i.e. by TUS Client. d: str | None=None) -> dict[str, str | int]:

cxecuce manuarty an excscang workflow (DAG) which is selected by its workflow ID (dag_id).

Parameters
workflow_id: str

Workflow ID (dag_id) of the existing workflow.
workflow_parameters: dict

Parameters of the existing workflow (DAG) as dictionary.
workflow_run_id: str | None

Workflow run id (dag_run_id). If None, will be set automatically.

Returns
dict[str, str | int]
Response as dictionary.

if not self._suppress_print:
print(f"Executing existing workflow (DAG) by its ID)|

url: str = self._ session.api_air + "/dags/" + workflow_id + "/dagRuns"

if workflow_run_id is None:
workflow_run_id: str = "py4lexis_exec_" + datetime.now().isoformat() + "_" + str(round(random() * 100))

workflow_parameters[“access_token"] = self._ session.get_access_token()
workflow_input: dict = {

"conf": workflow_parameters,

"dag_run_id": workflow_run_id

¥

content: list[dict] = self._ session.make_request(method="post",
url=url,
headers=self.__session.get_air_headers(),
json_data=workflow_input,
verify=False,
to_json=True)

Programatic usage

[} README.md

140

141 #' Execute LEXIS workflow rdlexis
142 #°

143 #' @param lexis_session LexisSession R6Class

144 #' @param workflow_id workflow ID

145 #' @param workflow_parameters workflow parameters

146 #' @param workflow_run_id workflow run (execution) ID
147 #' @param verbosity verbosity

148 #°

149 #' @importFrom r4lexis lexis_request

150 #°

151 #' @return Modified httr2 response containing the response content in resp$content
152 #' @export

153 execute_workflow <- function(lexis_session,

154 workflow_id,

155 workflow_parameters,

156 workflow_run_id,

157 verbosity = 0) {

158 is_lexis_session(lexis_session)

159 is_character(workflow_id, "workflow_id")

160 is_character (workflow_run_id, "workflow_run_id™")
161 is_numeric(verbosity, "verbosity')

162

163 workflow_input <- T1ist()

164 workflow_input$conf <- workflow_parameters

165 workflow_input$confSaccess_token <- lexis_oauth_tokenSaccess_token
166

167 workflow_input$dag_run_id <- workflow_run_id

168

169 resp <- lexis_session$make_Texis_request(

170 request_api_path = pasteO("dags/", workflow_id, "/dagRuns"),
171 req_method = "POST",

172 req_body_json = workflow_input,

173 resp_body_type = "json",

174 is_airflow = TRUE,

175 verbosity = verbosity

176 )

177

178 return(resp)

179~ }

180
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