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Overview

e The EuroScienceGateway project

e Broadening the login options for EuroScienceGateway
e BYOC: Bring Your Own Compute

e BYOS: Bring Your Own Storage

e Smart job scheduling across Europe
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The EuroScienceGateway project

Motivation .
National Cloud and HPC infrastructures have been
m’ﬂ* established, with differences in
@ - jgeenet] e Hardware
: lllmIJJ e Configuration
- AGH e Software stack
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4
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EuroScienceGateway

Authentication and Authorization
Access typically targeted at local researchers

goal: provide efficient and structured access to data,

tools and workflows supported by suitable IT
infrastructures.
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The EuroScienceGateway project

How?
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Galaxv Europe A Workflow Visualize Data¥ Help~ User~ &

Tools W Modelin your automated workflows The scope of this meeting will be the infrastructure, software, and algorithms
needed to analyze large data sets in biological research.
search tools ¥ x
Get Data
Send Data The European Galaxy server

Collection Operations

The European Galaxy server UseGalaxy.eu is maintained primarily by the Freiburg Galaxy Team in collaboration with other academic
groups across Europe and with the US Galaxy team. Please check our Terms of Service and data retention police before using the
server. We offer thousands of tools, increased quota on temporary basis, and compute infrastructure for trainers through Training
Infrastructure as a Service (Tlaas).

GENERAL TEXT TOOLS

Text Manipulation

Convert Formats - -
Browse installed tools ] [ Request temporary increase of quota ] [ Request Tlaas

Filter and Sort

[ Check the status of the server See the statistics ]

Join, Subtract and Group
GENOMIC FILE MANIPULATION
Convert Formats

FASTA/FASTQ Citation Team

Projects Communities

Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Sequences / Alignments

GENOMICS ANALYSIS
Annotation

Multiple Alignments
Assembly

Mapping

Variant Calling

The European Galaxy
community
participates in several
projects at the
European, national
and regional levels.
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See all the projects

Our Data Policy

To address the needs
of scientific & local
communities, we offer
customized Galaxy
frontpages.
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Check all the Learn how to cite the
subdomains server

Have you used the
European Galaxy
server for your data
analysis?

The European Galaxy
team is distributed
across different
countries in Europe.
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Meet the team
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© This history is empty.
You can load your own data or get
data from an external source.
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The EuroScienceGateway project

How?
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Automated deployment via Ol Custom Guides

Assisted deployments on
various infrastructures

Academic Cloud Providers Commercial Clouds HPC
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Broadening the login options for EuroScienceGateway

e Integration with WLCG IAM
e Integration with EGI Check-in

EuroScienceGateway
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Broadening the login options for EuroScienceGateway
WLCG IAM: AAl solution for the Worldwide LHC Computing Grid

d.cnaf.infn.it/login

e WLCG IAM can be added to Galaxy thanks to python-social-auth ‘i’
e (etting a token from WLCG IAM is one option in order to
WLCE
be allowed to submit jobs to ARC sites - IAM-services to trust are configurable in ARC e —

Welcome to wlcg

? Galaxy /ﬁ‘ Workflow Visualize Shared Data Sign in with your wlcg credentials
2
Welcome to Galaxy, please log in B | essessiissioses
Public Name or Email Address
Forgot your password?

r sign in with
Password Your X.509 certificate

CERN SSO

Forgot password? Click here to reset your password.
amember?

Not
Login Apply for an account

You have been successfully authenticated as
Pedersen maik i0.n0,0=Uni
Oslo,C=NO,DC=tcs,DC=terena,DC=org

EuroScienceGateway Don't have an account? Register here.



https://github.com/python-social-auth/social-core/pull/820
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Broadening the login options for EuroScienceGateway
EGI Check-in: AAl solution for the EGI Federated Cloud

?Galaxy Europe A Workflow Visualize

Welcome to Galaxy, please log in e SI

Public Name or Email Address

e Use your existing credentials to log into Galaxy Check-in

Choose your academic/social account
Password

Q
Forgot password? Click here to reset your password. 29 Mayis University
[} V\/|‘th a ‘token from EGl Check—”’] yOU Can o A*STAR - Agency for Science, Technology and Research
ogin A. T. Still University
deploy compute and storage resources AAF Virtual Home
in the EGI Federated Cloud and connect ( T ] o
. ' M2 itbuck '//) D4SCIENCE
them with Galaxy (more details later) b
o Can also be used to submit jobs to ARC Dta) PLANT ' -

7/

2% Login with EGI Check-in A" edutEAMS
Don't have an account? Register here. m
EuroScienceGateway
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Bring Your Own Compute

Connecting Galaxy with Pulsar

e Overview of Galaxy and Pulsar deployments in EU

EuroScienceGateway

= UseGalaxy.* server

Countries with Pulsar endpoints

11
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Bring Your Own Compute

Connecting Galaxy with Pulsar

TIG stack
SR
: ;‘nﬂ

=g
= BWCloud

1. Intel + AMD arch
2.> 8000 CPU cores
3.>42 TiB RAM

4. > 2 PiB storage
5.> 20 T4 GPUs

K j \_ Italy

EuroScienceGateway

12



cNneosc | EuroScienceGateway

Bring Your Own Compute

e Connect Galaxy with computing resources in the cloud

O

@)
©)
@)

EuroScienceGateway

Connecting Galaxy with a managed ARC site

ARC deployment in the cloud with Infrastructure Manager
Pulsar deployment in the cloud with Infrastructure Manager
work by INFN to automate the connection of pulsar with Galaxy

13
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Bring Your Own Compute

Pulsar deployment in the cloud with Infrastructure Manager

e Do have access to a cloud? Use Infrastructure Manager (https://im.eqi.eu/) to deploy Pulsar and connect it to Galaxy

OR
IM Dashb d e
gy Dashboar OR |M Dashboard =

zei S,

sl 29
Use a cloud orchestrator to

deploy and configure complex Q

: ; pulsar
virtual infrastructures

2% Login with EGI Check-in

Select Optional Features:

Configure a Pulsar endpoint

Infrastructure II P U L S A R
Manager
o D

© 2020-2024

© 2020-2024

EuroScienceGateway


https://im.egi.eu/
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Bring Your Own Compute

Pulsar deployment in the cloud with Infrastructure Manager

e See tutorial in https://galaxyproject.org/news/2023-10-31-esg-byoc-im/ and come to the booth to try it live!
T

as

.-—_ IRAL Rad ee ol et Viwd ——
. -— >

EuroScienceGateway
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https://galaxyproject.org/news/2023-10-31-esg-byoc-im/
http://www.youtube.com/watch?v=5EMXzD_JDjw
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Bring Your Own Compute

Connecting Galaxy with Pulsar

Bring your own Pulsar endpoint to Galaxy. You can add here your Pulsar credentials and A e

specifications. After 24 hours Galaxy's job scheduling systems will take your Pulsar into account Use distributed compute resources A
and schedule appropriate jobs to your compute resources. This is an experimental feature. Contact 3

us if you want to learn more about it. Remote resources id

RabbitMQ custom username (e.g. mypulsarendpoint). Select Value a

Brussel (Belgium) - VIB

Prague (Czech Republic) - MetaCentrum

Bratislava (Slovakia) - IISAS

RabbitMQ custom alphanumerical password, at least 10 characters long (e.g. MyPulS4rP4sswOrd).

O gm)

Maximum number of CPU cores available.

Bari (Italy) - INFN

Maximum number of RAM available (in GB). Barcelona (Spain) - BSC-CNS

Ankara (Turkey) - TUBITAK ULAKBIM

Minimum number of GPU available (set this to zero if you don't want to share GPUs). Krakow {Poland) - Cyfronet

0O 00O 00O

Heraklion-Crete (Greece) - HCMR

Maximum number of GPU available (set this to zero if you don't want to share GPUs). default - Galaxy will decide where to put your job

EuroScienceGateway
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Bring Your Own Compute

Connecting Galaxy with a managed ARC site - testing only, not yet in production

e Do you have access to a managed cluster with ARC? Log into Galaxy with WLCG IAM or EGI Check-in and configure the ARC
endpoint in Galaxy

The URL to your ARC remote HPC compute resource. A

Add your remote resource url (example: https://arctestcluster-slurm-el9-arc7-cel.cern-test.uiocloud.no)

e (Galaxy can execute jobs in ARC sites thanks to the prototype job runner developed within the project

_= Shared
_ﬂ Filesystem
Login

P o< :===:
W Ginm Bl

D

'QC workload manager C———1C—_1—_1

Compute

EuroScienceGateway


https://github.com/galaxyproject/galaxy/pull/16653
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Bring Your Own Compute

ARC deployment in the cloud with Infrastructure Manager

e Do have access to a cloud? Use Infrastructure Manager (https://im.eqi.eu/) to deploy ARC and connect it to Galaxy

OR
$ 'S IM Dashboard ¢" IM Dashboard

sl 29

Use a cloud orchestrator to
deploy and configure complex Q
virtual infrastructures

arc

2% Login with EGI Check-in

Select Optional Features:

Deploy a ARC in front of a
Slurm cluster

Py
o

Infrastructure ARC

Manager ’ '

© 2020-2024

© 2020-2024
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https://im.egi.eu/
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Overview
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Bring Your Own Storage

Connect Galaxy with storage resources in the cloud

e Do you have access to object storage? Here is how to connect it to Galaxy

o Tutorial: https://galaxyproject.org/news/2024-09-20-esg-byos-im/

e Select object storage type and provide

o Name of the bucket / Container
o Access (ID) key / Storage account
o Secret key / Account key

e "Any S3 Compatible Storage” will also require
o URL to the APl endpoint

EuroScienceGateway

/ﬁ‘ Workflow Visualize Data™ Help~

Azure Blob Storage
Amazon Web Services S3 Storage
Any S3 Compatible Storage

Google Cloud Storage

Userv Tes B2s=

Select storage location template to
create new storage location with.
These templates are configured by
your Galaxy administrator.

20


https://galaxyproject.org/news/2024-09-20-esg-byos-im/
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Bring Your Own Storage

Connect Galaxy with storage resources in the cloud

e Do you have access to object storage? Here is how to connect it to Galaxy

o Tutorial: https://galaxyproject.org/news/2024-09-20-esg-byos-im/

= Galaxy Europe A Workflow Visualize Datav Admin Help~ Userv & g5§
[ ] Se | ect O bJ ect Sto ra g e typ e a n d p rOV| d e U:T:ad Created storage location egi-minio-storage %X
o Name of the bucket / Container “. ot
o Access (ID) key / Storage account .
e S e C re-t key / A C C O U n-t key e Name Description Type From Template
= ¥ Galaxy S3 My object store for all my data boio3 Any S3 Compatible Storage = v
Workfl analsyis needs in Galaxy
[nvolﬂ ¥ egi-minio boio3 Any S3 Compatible Storage e v
[ J ”Any 83 C O m p atl b |e Sto ra g e” Wl | | a | S O req U | re petsiaton ¥ egi-minio-storage External storage from MinIO boio3 Any S3 Compatible Storage & v
o URL to the APl endpoint e
m Your newly added external
i storage
A

21

EuroScienceGateway
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Bring Your Own Storage

Connect Galaxy with storage resources in the cloud

e Do you have access to object storage? Here is how to connect it to Galaxy and a tutorial is available here.

e The new storage can be used

O

O
O
O

EuroScienceGateway

per History

per Tool

per workflow

or Default (foreverything)

History Preferred Storage Location

Select a preferred =maage location for new
Use Galaxy Defaults datasets. Depending on the job &
workflow execution configuration of this
Galaxy 5.3. Galaxy a different storage location may be
@ -.ﬂ v ultimately used. After a dataset is created,
click on the info icon in the history panel
egi-minio to view information about where it is
@ -.a 'v' stored. If it is not stored in the place you
want, contact Galaxy administrator for

o, takrs more information.
egi-minio-storage

egi-minio-storage

New dataset outputs from tools and workflows executed in this history a
Galaxy private storage location named egi-minio-storage.

@aav

Galaxy has no quota configured for this storage location.
External storage from MinIO

22
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Bring Your Own Storage

Connect Galaxy with storage resources in the EGI Federated Cloud

e Use Infrastructure Manager (https:/im.eqi.eu/) to deploy MinlO and connect it to Galaxy (see tutorial)

UK
~S IM Dashboard

eai OR |M Dashboard =

== 2O
Use a cloud orchestrator to Esl
deploy and configure complex
virtual infrastructures Q minio

£& Login with EGI Check-in

Select Optional Features:

R Deploy MinlO server

Infrastructure
Manager MINIO

© 2020-2024

© 2020-2024

EuroScienceGateway


https://im.egi.eu/
https://galaxyproject.org/news/2024-09-20-esg-byos-im/
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Bring Your Own Storage

Connect Galaxy with storage resources in EGI DataHub

1. GTN training data is now hosted in EGI DataHub and available on usegalaxy.eu for anyone to import.

Upload from Disk or Web to My history gtn x

Regular Composite Collection Rule-based Label Details

Bm GTN training data Training data from the Galaxy Training Network (powered by Onedata)

4

Type (set all): Auto-detect v Q Reference (set all): unspecified (?)

L Choose local file & Choose remote files [# Paste/Fetch data Start Pause Reset Close
« <« 2 |5 |'» X Cancel

[ Upload from Disk or web |

EuroScienceGateway

24
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Bring Your Own Storage

Connect Galaxy with storage resources in EGI DataHub or any Onedata environment

2. Configure personal Onedata files source credentials to import or export your datasets.

DATA FILES

Type to Search

View provided by @ Krakow. Choose other Oneprovider... @

@ m T o / d lled jua) Label
O [ Dockerfile
@ operiment o @1 I ®  [Recalled | [Qos | e .
— [m] [ NFL_statistics.zip
& coerim U B ooderie ® O [} S0167739X1406266X.bib
@ Frivate space 0 o [ centos_7.sif
B oarie B P %) a [ fetch-20-files.txt
e B 50167739%1400260% bib ) o D handter.py
a D requirements.txt
L B centoszs ¢ ® O Dwordtar
o0 i
B fe files. tx (%)
5 o N
8 o B hander Py (%)
S B requirem )
& H overy
B worldw ")
15 Workflows
£ Configuration

EuroScienceGateway
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Bring Your Own Storage

Connect Galaxy with storage resources in EGI DataHub or any Onedata environment
3. Configure a personal Onedata storage location for Galaxy user data (Object Store) — available in an upcoming release.

Create a new storage location for your data
Name *
Onedata Object Store
Label this new storage location with a name.
Description - optionsl
My own user-defined object store that will hold my Galaxy data, effectively increasing the quota I can use.
Provide some notes to yourself about this storage location - perhaps to remind you how it is configured, where it stores the data, etc..
Onezone Domain
datahub.egi.eu
Domain of the Onezone service (e.g. datahub.egi.eu) to connect to.

Disable tls certificate validation?

@® ) No
Allows connection to Onedata servers that do not present trusted SSL certificates. SHOULD NOT be used unless you really know what you are doing.
Space Name

Experiment X

The name of the Onedata space where the Galaxy data will be stored. If there is more than one space with the same name, you can explicitly specify which one to select by using the format
<space_name>@<space_id> (e.g. demo@7285220ecc636075ae575%aec7ad65d3chasf9).

Galaxy root directory
galaxy-data

The relative directory path in the space at which the Galaxy data will be stored. If empty, the data will be stored in the space's root directory.

Access Token

Your access token, suitable for REST API access in a Oneprovider service. Must allow both read and write data access.

EuroScienceGateway
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Smart scheduling

Countries with Pulsar endpoints

= UseGalaxy.* server

e How do we efficiently schedule jobs?

e (Gather usage statistics from pulsar endpoints

e TPV metascheduling algorithm, and TPV metascheduler API

e Visualization of jobs across Europe

EuroScienceGateway 28
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Smart scheduling
Brainstorming over Zoom :)

TPV
o). ]

%

(£

@

EuroScienceGateway
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Smart scheduling [ Visuszatir

Overview /////////’

&) influxdb

il PULSAR

==
ms EN
TPV A
Meta-scheduler J \\)} —p useGaIaxy.* I_I -
1=

EuroScienceGateway 30
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tools:

1
M 2 default:
Smart scheaulin : [
B rank: |
5
6
1 7 # currently object store info is stored in a yaml
Central AP' eﬂdelﬂt 8 request data["static objectstores info"] = objectstore info
9
10 # dataset info
) 11 request data["static dataset info"] = helpers.get dataset attributes(job.input datasets)
e Implements matchmaking logic, 12 % iaik
13 # static job info
; ; ; ; . 14 request data["static_job info"] = {"tool id": tool.id, "mem": mem, “cores": cores, "gpus": gpus,}
ranking available pulsar destinations based on: 15
H H 16 # t destinati inf
o current - and historically collected & T R e
(tool-destination) metrics 18 for dest in candidate destinations:
o . 19 dest dict = {"id": dest.id}
o data locality (geolocation) of the 2 dest_dict . update (dest. context)
. . . =
ObJeCtStore/deStlnatlon 22 dest_dict["queued job count"] = model.Query(model.Job).filter(
23 model.Job.state == "queued",
24 model.Job.destination id == dest.dest name).count()
25 dest dict["running job count"] = model.Query(model.Job).filter(
) ) ) ) ) 26 model.Job.state == "running",
e Currently, simple weighting of the different metrics i model.Job.destination id == dest.dest_name).count()
29 dest_info.append(dest dict)
30
31 request data["current dest info"] = dest_info
32
. 33 # Send a POST request to the API endpoint
® Worklng on more advanced 34 response = requests.post(api url, json=request data)
. . . 35
Fuzzy/Adaptlve-based matChmaklﬂg algorlthms 36 sorted candidate destinations = sorted(candidate destinations,
37 key=lambda x: sorted destination ids.index(x.id))
38 sorted candidate destinations
20

EuroScienceGateway 31
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Smart scheduling
Central APl endpoint

e |Implements matchmaking logic,
ranking available pulsar destinations based on:

o current - and historically collected
(tool-destination) metrics

o data locality (geolocation) of the
objectstore/destination

e Currently, simple weighting of the different metrics

e Working on more advanced
Fuzzy/Adaptive-based matchmaking algorithms

EuroScienceGateway

POST /process_destinations Process Destinations

Parameters Cancel Reset

No parameters

Request body "9ed application/json v

"static_objectstores_info": {
"object_store_italy": {"latitude": -26.4390917, "longitude":
133.281323}

";tatic_datqset_info": { :
0: {"object_store_id": "object_store_italy"”, "size":
1073741824000.0}

"static_job_info": {"tool id": "trinity", "mem": 8, "cores": 2,
"gpus": 0},
"current_dest_info": [

"id": "slurm_germany",
"latitude": 51.1642292,
"longitude": 10.4541192,
"queued_job_count": 5,
"running_job_count": 5

.

. G :
"id": "pulsar_italy",
"latitude": 50.0689816,
"longitude": 19.9670188,
"queued_job_count": 5,
"running_job_count": 5

}
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Smart scheduling

Visualization of jobs across Europe
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Thanks!

All ESG members, specially:

Paul De Geest Sanjay Kumar Srikakulam

Maiken Pedersen tukasz Opiota
EuroScienceGateway

Abdulrahman Azab

Martin Demko

Bjorn Griining

Enol Fernandez

Tomas Vondrak
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