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AGENDA & GOALS

* About the people behind Onedata
* Get a general understanding of the platform

* Learn about typical use cases

Take a first look at the Web user interface

A teaser for upcoming webinars
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ONEDATA @ CyrrRONET AGH, Krakow, POLAND

13 years of devoted development
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Distributed data management platform

for large-scale problems and HPC applications » ey ATHENA_ | ]
nopen source ll“]]JJ =0 (R v

An ecosystem for collaborative data sharing

across organizational domains AGH

National HPC and supercomputing centre in Poland
Operating the largest supercomputers since 1975

Operator of PLGrid (6 Polish supercomp. sites)

and major EU research infrastructures, such as: EOSC, EuroHPC, Gaia Al Factory

Provides resources for science and industry

HPC, Al, storage, and networking services




OUR SUPPORTERS AND PARTNERSHIPS

* Onedata is developed primarily within grants and collaborations
e With every project, its open-source codebase evolves further
e New developments build a stronger base for future projects

e Hall of fame:
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HOW IT STARTED



DATA ACCESS WITHIN A DATA CENTER

* heterogeneous
storage systems

e manual data
management

e need for unified data
access
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OTHER SCIENCE FIELDS WANT THEIR SHARE TOO

heterogeneous
storage systems

e manual data
management

* required IT skills

* needfora
user-friendly
approach
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OUR MAIN GOAL — GLOBAL COLLABORATIVE DATA SHARING

Gene riC d pproaCh ,."'/I’:ederation

 unified access across
autonomous data
providers

e data sharing between

organizational domains i\

e trust-driven approach PrRukicr
with privacy and security
guarantees Global collaborative
Data = data sharing
provider provider
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ONEDATA INSTANCES

* Between 5 and 10 active Zones in Poland
and EU (depending on project lifecycles).

e Several instances not maintained by us.

 DataHub (on the map), long haul project:
e 18sites (Oneproviders)
e 2255 data spaces
e ~2.16PB total storage size

o 800+ users

e Archive for Polish National Museums:

e 5PB of data — the current phase
e 10PB of data — target scale
e ~100M files
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Main concepts



UNIFIED ACCESS 10 GEOGRAPHICALLY AND ORGANIZATIONALLY DISTRIBUTED DATA
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/ Onezone

~

- central coordinator
- implements AAl

! entry-point to the system j

/ Oneprovider

~

- installed at a data provider

- realizes data access & mgmt
( virtualizes physical storage j

/ Open-source software stack \

Take it and use it, retaining

Q nd storage resources.

control over your user data

J
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USERS

Users gain access to a Onedata platform by authenticating to the Onezone service. Authentication is
done using identity providers, offering social and federated Single Sign-On (SSO) services — currently
supported are OpenlD, OpenID Connect, and SAML 2.0. Onezone admins configure the allowed IdPs.

x -

esi_ - =

.‘ -

d ——G— Qe —8

/v \ -

1 e =
Users Ider_ltity Onezone Oneproviders

providers
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GROUPS

A user can be a member of multiple groups. Groups can be organized in hierarchical structures.

With entitlement mapping, user's entitlements (organizational group memberships recognizable by given IdP)
are transmitted in SAML assertions or OpenlID user info and then mapped to Onedata groups upon login.

_______________
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--------------- - Groups
Users 'def‘“ty +®- Onezone Providers
providers b
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SPACES

All the data stored in Onedata is
organized into Spaces.

* Space is a virtual, logical
data volume with a
POSIX-like filesystem.

* Physical data of a single
logical file can be
distributed.

ON=DATA
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Web Ul

https://onedata.cloud-esr.fr

main concepts



PROVIDERS

Toulouse

Oneprovider is a piece of software ﬁ
installed at a data center. N
Storage
* Manages physical data on - backends
underlying storage backends. e ? € Oneprovider
o ®-  oOnezone =
* Synchronizes metadata with 1 P2P
other providers in a P2P
manner. Central authority \ 5

QQE

Storage
backends

* Handles data access requests.

onedata.cloud-esr.fr

e Subject to a Onezone.

S Oneprovider

Providers
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Web Ul

https://onedata.cloud-esr.fr

providers



SPACE SUPPORT

Spaces can be seen as virtual directories or volumes, which contain a POSIX file tree, while the
underlying physical data is distributed across multiple storage backends, governed by providers.

A provider grants support for a space, declaring a certain storage quota.

onedata.cloud-esr.fr

1 Spaces /A_’////’*' E
Dl | B ohalo

1 Storage
\ & backends

b
€ Oneprovider

1 e

Strasbourg

g — & —gUg

Storage
Users Groups backends

% Oneprovider

o ?
«®= Onezone _
Providers
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ONEDATA MEMBERSHIP MODEL

Groups in Onedata are fundamental to the membership model that regulates who can access certain resources.

Users and groups can become members of Onedata resources. A member essentially gains access to the resource, but
the scope of the access is regulated by granular privileges.

.
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Web Ul

https://onedata.cloud-esr.fr

members and privileges



Logical data

replication, transfers



VIRTUALIZED NAMESPACE, ABSTRACTED STORAGE
external

O OpenlID Connect Identity
-

Provider

- SAML 2.0
- m ~< .
- S~
~
- SO Sl
-7 ~ S
- ’ \ ~ -
’ N RS S-S
1 ~
’ \ ~
7 ! N Se S~
~

Windows

clients (Sg:;&o?;s; N\
POSIX-compatible virtual FS
N P Y,
&' Oneprovider { &' Oneprovider &' Oneprovider
4 o ) 4 o ) 4 ey
Organization A Organization B Organization C
S — — L
N = = S = =
[ WebDAV [N’ Ceph NES e Lustre HTTP
XRootD
\_ S3 ) \_ ) \_ POSIX )
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REPLICA MANAGEMENT

Space

Chunk-based replica file.txt

management / / \
=
Seamp?

Missing chunks delivered — — T~
on-the-fly S = = = — < =
=  POSIX = Ceph == -S;,
Handled automatically, but
Bari Krakow Lisbon
controllable manually -
prestage, transfer, migrate,
define QoS rules
(policy-based replica mgmt) Data distribution per storage
onedatify at @ Bari AT, 6%
de49b2ddeT2c4adedbo4ce311811 1 -
ceph 8 Krakow B 14 B in 2 blocks : 87%
onedatify at @ Lisbon - S i E 6%

24
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FLEXIBLE,

ON=JATA

HIGH-THROUGHPUT TRANSFERS

DATA

Search.

‘ Demo Space

E Overview

B oata

< Shares

Transfers

11

Providers

B ©

Members

‘ Harvesters

& pemor

& HTTPDemo

& HTTP Demo2

>¢- DEMO
Onezone 20.02.7

(+) TRANSFERS

View provided by & d krakow. Choose other Oneprovider... @

. ONGOING TRANSFERS MAP

aime @3 3

ONEPROVIDERS THROUGHPUT

Total Transfer jobs On-the-fly

& All Oneproviders v m Hour

$

Day

J\/\

INBOUND

OUTBOUND

os 8o

e 82 H TRANSFER JOBS HISTORY
L3
s M sysba X Waiting Ongoing Ended
e 82 &
Filesdirectory Username Destination Started at Replicated Processed files Type
BB sysb Lukasz Dutka Demo Lisbon 29 Mar 2021 14:18:29 4GiB 0 Y]
BB sysbo Lukasz Dutka onedata-demo-krakow 29 Mar 2021 14:17:52 6.7 GiB 0 Y]
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THE RTRANSEER PROTOCOL

/ &' Oneprovider &f Oneprovider \
network connection
RTransfer i Z RTransfer
service ) ' service
— Ly == — —
ustre
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Web Ul

https://onedata.cloud-esr.fr

data distribution, transfers



Data access



VIRTUALIZED DATA ACCESS

 Unified view on the data, regardless of the interface.
* Anytime / anyplace data access with any interface.

e Support for a wide range of use cases, including personal
use, enterprise setups and scientific ecosystems.

Windows
P)_/thon Sync&Share
clients
(prototype)
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UsE cAse A) ACCESS FROM A PERSONAL LAPTOP

/ ON=DJATA \

ON=JATA

the internet
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UsEe cASE B) COMPUTE CLUSTER WITH SLURM

/ COMPUTE CLUSTER \

( )
gi worker node clurm
\_ _J
( )
gj worker node clurm
\_ _J
é§= worker node \

slurm

# user’s job -~

~$ cd /mnt/onedata

\\

ProxylO

(any interface){

-
-
-
-
P
-

InfiniBand

DirectlO
Oneclient
@ OnedataFS

SUPERCOMPUTING
CENTRE

&' Oneprovider }

v

storage cluster(s)

S =

POSIX  Ceph
g -
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DIRECT STORAGE ACCESS FOR HPC — DIrecTIO

* Oneclient - Linux POSIX mount supporting
most of the POSIX operations (C++).

* OnedataFS - Python pyfilesystem plugin

reusing the C++ storage drivers.

G - : &' Oneprovider . .
* All your data accessible in a unified file ) f;;‘;‘f{a ions

system mountable on a PC, VM, §1i aﬁ L= - write()
container, or Cloud/Grid 4 \
worker node.

4= == p Metadata operations, e.g.:
- readdir()
- stat()
- truncate()
N\ - rename()

T = - - = Cyle)
| - e direct-io o
D D O ) O

o

- unlink()
Oneclient instances on
Virtual Machines or
containers

Physical storage
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EXEMPLARY DATA LIFECYCLE IN ONEDATA

ACQUISITION

N

CONSOLIDATION / AGGREGATION

N

PROCESSING / ANALYSIS

N

ANNOTATION

N

ARCHIVING

N

PUBLISHING / SHARING

ON=JATA

Ingesting data into the system; manually or automatically using APls,
middleware, data import, legacy data.

Organizing different data sources in a single logical namespace,
establishing data structure and replication.

Performant data processing despite the virtualization, also in multiple
locations simultaneously (including data writes).

Assigning arbitrary custom metadata (key-value, JSON, JSON-LD, RDF)
to files and directories.

Creation of archives to package the processed and annotated data.

Semi-public link-based sharing or Open Data publishing with
integrated PID/DOI minting, pluggable integration with PID services
(e.g. DataCite) and advertising via the OAI-PMH protocol.



Use case from

eosc.pl



Onedata in EOSC.PL

Distributed data layer
https://data.eosc.pl

g B8

organisational resources

S S

storage
virtualisation

ON=DATA

Unified data namespace




Other EOSC
nodes

=
s

Public
data
repositories

T T

Data integration
(by reference)

Distributed data layer
https://data.eosc.pl

g © e

organisational resources

S| S

storage
virtualisation

ON=)ATA

Unified data namespace




Distributed data layer

Other EOSC https://data.eosc.pl

nodes

=
s

g © e

organisational resources

S| S

Public
data
repositories

T T

storage
virtualisation

Data integration 0 N ] )A A
(by reference) _—

Unified data namespace

® AAl-based

data access group & VO
mapping

O (o]
R e

Users and cross-organisational groups




Other EOSC
nodes

R

Public
data
repositories

T 91

Data integration
(by reference)

Distributed data layer
https://data.eosc.pl

storage
virtualisatio
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Unified data namespace
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Other EOSC
nodes

=
=

Public
data
repositories

L

Data integration
(by reference)

Distributed data layer
https://data.eosc.pl HPC

=i E Computing jobs
= S =) POSIX
organisational resources S3 Life Sciences Connect
@ @ EOSC Node Germany
REST
B https://usegalaxy.eu
Python

EU Galaxy service

storage
virtualisatio

Notebook services

— _
0 N L] )A I A Jupyter  Jupyter / Binder
- v

Unified data namespace =

® AAl-based Ah

data access group & o processing
mapping

O O (o] (o] (o] (o) (o]
AR OO 4O OO 4R OO g

Users and cross-organisational groups




Portal and catalogue
https://eosc.pl
OAI_PMH
Distributed data layer
Other EOSC https://data.eosc.pl HPC
nodes
qsq =i E Computing jobs
,;,3? = S =) POSIX
organisational resources S3 Life Sciences Connect
@ @ EOSC Node Germany
Public REST
data B https://usegalaxy.eu
repositories Fython EU Galaxy service
storage
%9 q69 virtualisatio
Notebook services

g X | o
Daleliiegation ot Jupyter Jupyter / Binder
(by reference) — N’

Unified data namespace =

® AAl-based Ah

glr’::gpiii«n\;o processing

data access

(o] (o] O O (o] (o] (o] (o) (o]
AR OO 4O OO AR OO AR OO 4

Users and cross-organisational groups




EOSC national
and
thematic nodes
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Data

Metadata Workflows Parameters

CA =]

Results

PR EaE0nC

RO-Crate Research Package

« Open Science

+ Data reuse
E + Reproducibility

PID: http://hdl.handle.net/21.15131/pLrlicyt




= Galaxy Europe 4 Workflow Visualize Data~ Help~ User~ HH Using 8%

Tools S History + =2 =
search tools ¥ x search datasets ¥ x
&, Upload Data Unnamed history /s
Get Data = 358 0 2
Send Data i o

DATA © FiLes

Type to Search

Search View provided by & Krakow. Choose other Oneprovider... Q

o O Label
& Datafroms: 100G 81 E @ rrivate space / datasetrecalled v
O [ Dockerfile
& ExperimentA e 81 3 Files ump to pref [ Recaiea)  Qos O [ NFL_statistics.zip
‘ Experiment B 100cis 81 E - .
B oockerfile (%) O [ S0167739X1400260X.bib
& Frivate space s 82 E O [ centos_7.sif
B  NFL_statistics.zip (%) o
B o iz (] [ fetch-20-files.txt
B Fies B 50167739X1400260X.bib \i;i = Dyhandler.oy
Od [ requirements.xt
«{ Shares, Open Data
centos_7.sif J
E - & O [ world.tar
z Transfers
B fetch-20-files.txt (%)
!j Datasets, Archives
& Providers B handler.py \?Ei
L gk B requirements.txt (%)
. Harvesters, Discovery
B world.tar (%)

@ Automation Workflows

ﬁ Configuration

e [

ON=JATA 48



Data publishing

Shares, Open/Public Data



DATA PUBLISHING - SHARES AND OPEN DATA

Share — a semi-public link
* Allows unauthenticated, read-only access
* Thelinkis impossible to guess

* Description in Markdown format

ON=JATA

r-—-—-—--—-------------—-—-=-=-=-= |

| . - |

| semi-public shares [

[ | |
| |

| |

. Experiment A <« f https://datahub.egi.eu/share/63fbc9aab2fc... |
| |
R |

| https://datahub.egi.eu/share/bc6989acc121... |

Inputs [ [

| |

| |

| |

. Processed : [
|

| |

| |

Results €&—— https:/datahub.egi.eu/share/447419e834c... |

| |

| |

“es | |
| |

| |

B Statistics.csv (——: https://datahub.egi.eu/share/dfdc1f4e072d... :
|

|

________________________



DATA PUBLISHING - SHARES AND OPEN DATA

Open Data record
http://hdl.handle.net/21.T15999/R_mXbyY

metadata

* Share — a semi-public link

* Allows unauthenticated, read-only access

* Thelinkis impossible to guess

e Description in Markdown format .

r |

| . -
* Open Data record — Share extension ;| - .  / somirpublic shares i
° BU||t‘|n PID/DO' mlntlng . ExperimentA <k ; https://datahub.egi.eu/share/63fbc9aab2fc. i
X |
* (extensible plugins for different providers) B routs | B i
| |
* Public and findable link . Processed i i
o StandardIZEd XML metadata (DC, EDM, . ) . Results (_Er— : https://datahub.egi.eu/share/447419e834c... i
 The underlying Share is retained - | |
a Statistics.csv (7i https:/datahub.egi.eu/share/dfdc1f4e072d... i
|
|
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DATA PUBLISHING - SHARES AND OPEN DATA

O Open Data record
(p ))) http://hdl.handle.net/21.T15999/R_mXbyY
metadata
* Share — a semi-public link
* Allows unauthenticated, read-only access
* Thelinkis impossible to guess

* Description in Markdown format N |
. : semi-public shares :
* Open Data record — Share extension ] Y :
+ Built-in PID/DOI minting BB eermencs < | s ||
| |
. . . . ' ttps://datahub.egi.eu/share/bc accl2l... |
* (extensible plugins for different providers) Bl ot | skt
| |
e Public and findable link . Processed i i
| |
i - Results €—— : https://datahub.egi.eu/share/447419e834c... |
« Standardized XML metadata (DC, EDM, ...) ] ' |
. . . I |
e The underlying Share is retained - | :
| |
PY Exposition for discovery Via OAI_PMH B Statistics.csv (7: https://datahub.egi.eu/share/dfdc1f4e072d... :
|
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THANK YOU

Visit our website: https://onedata.org

EOSC Symposium demo: https://www.youtube.com/watch?v=826burTjOEU

EOSC Symposium demo dataset: http://hdl.handle.net/21.15131/pLrlicyt
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