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me & Masaryk University (MUNI) MUNI

Tom Rebok, PhD

> IT researcher & research group leader @ Masaryk University (Brno, Czech Repubilic)

> research focus:

o data analysis & processing
o data & ICT infrastructures

o interdisciplinary research — environmental sciences (collaboration with CzechGlobe), security forces, ...

Masaryk University (MUNI) — CERIT-SC Centre
> MUNI hosts the CERIT-SC computing & storage centre

> part of the national e-INFRA CZ e-infrastructure (together with CESNET & IT4Innovations)
o ca 70000 CPUs, ca 40 PBs of data storages

> collaborations with partners from various research fields
o environmental research, life-science & health, biology & bioinformatics, security forces, etc.

> member/partner of various EU projects
o LifeScience AAI, ELIXIR CZ, EOSC CZ, BBMRI, EGl.eu, Geant ... (
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ENVRI collaborations

Long-term experience in

= Environmental research
— remote environment sensing and analysis, vegetation analysis, 3D modelling, ...

— forests health monitoring
— management and analysis of data measured by ecosystem sites

= BigData and heterogeneous data analysis
= Al and LLM (applied on various research areas)

Data management and processing infrastructures

= flexible research infrastructures for complex data processing/analysis
— including workflow-based processing
= efficient and secured data processing — GPUSs, containers, security, ...

= (federated) AAI services

MUNI



eLTER Research Infrastructure (nttps:/elter-ri.eu)

Budovana evropska vyzkumna infrastruktura s cili:

= zkoumani interakci mezi abiotickymi a biotickymi slozkami @
ekosysté mu OUR MISSION
— véetné interakci mezi Elovékem a Zivotnim prostiedim A e R
— vcetné vyzkumu ménici se biodiversity pfirody G e &

RS
W\

= vyzkum ekosystémovych procesu
= socialne-ekologicky vyzkum

= evropska sit meéricich stanic a dlouhodoby sber dat ATMOSPHERE
— dusledny holisticky a ,,site-level” pfistup ke zméné klimatu w
Partneri z mnoha evropskych i ne-evropskych zemi SOCIAL & ECONONIE SFRERE

= od 2018 na ESFRI Roadmap

Vazby na dalsi evropské environmentalni vyzkumné

infrastruktury (sdruiené pod ENVR'-FA|R) HYDROSPHERE
= napf. ICOS, AnaEE, LifeWatch, LTER, ACTRIS, ...

BIOSPHERE

GEOSPHERE

Jpum———




eLTER Core Services

5 klicovych sluzeb
* monitoring a sbér dat, experimentalni infrastruktura, vzdélavani a skoleni,
technologicke inovace, a ...

Datova infrastruktura (eLTER Cyberinfrastructure, eLTER CI)

= pristup k dlouhodobym datum a metadatim

— online/offline sbér ze sité mericich stanic
« 26 narodnich (evropskych i ne-evropskych) LTER siti, celkem cca 500 stanic

— registry datovych sad a produktu (v€etné partnerskych)

= prostredi pro analyzu a modelovani ekosystémovych procesu
— realizovany jak v prostfedi eLTER CI, tak i mimo ni

= prostredi pro prezentaci vystupu (webové portaly, analyzy, ...)
— vcéetné vizualizaénich portalu

S TER MUNT



eLTER PLUS 2023: UK CEH withdrawal (ICT part)

> UK Centre for Ecology & Hydrology decided to withdraw their intent in eLTER ClI

development
o =>the search for new partners begun

> after several meetings, MUNI has been accepted as a new eLTER’s partner
(SC meeting, Nov‘23)

o MUNI becomes a member of the team responsible for the development of the eLTER Cli
o April’24: MUNI formally joins the eLTER PPP & PLUS projects

> Nov‘23 — Dec’23: assessment process evaluating existing ICT results (by CEH)
o Jan’24: negotiations about migration of existing services

March 24:
Moy 23: Dec 23: o |
Sep 23: Start of the Finish of Jan 24: I Developme
kdarch 23: second cl the CI service nt Team lune 24:
EMRICH wirtual CIP A558ssment Assessment Migration Kickoff in First Cl
Draft wiorkshop process profess Negotiation viemna Release

June 23: Mow 23: Dez 23: Jan: 24: lam 24: 4th April 24:

First joint First Third Solution CIP on-site First Sprint
on-zite CIF reguiremen wirtual CIP Ewvaluation CIP planning
workshop t waorkshop workshop wiorkshop rmeating
Barlin refinement Beriin . (
& eLTER
A




eLTER CI Architecture:

eLTER application services layer

2023 version

elLTER Service Portal

[ eLTER Web Pages

and Forms

DEIM-SDR
Web App

EcoSense Data
Visualisation App

Cookie Cutter

RelTER Apps

Datalabs Apps
Platform

DEIMS-Py Apps Open APIs for

\ G’I Access services \

catalogue and
data services

eLTER data services layer

/I;LTER Cataloguing services

eLTER DAR
Catalogue Service

.

elLTER DAR linked
open data service

DEIM-SDR
Catalogue Service

DEIM-SDR
Spatial Service /

/' LTER Data repository services

External services layer

/ Identification services

|

Authorisation
Services

[

PID Registration
Services

N

\-

o

eLTER CDN File elLTER CDN elLTER CDN Spatial
Service Timeseries Service Service

/eLTER Semantic services\

elLTER Vocab
service

elLTER Ontology
service

.

B25SHARE

o

J

/fompute services \ ﬂixternal NRI data sewices\
eLTER NRI Site
observation A
[ JASMIN ] data services (&2
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eLTER CI Architecture: REVISED 2024 version (component view)

a

External user

Service Portal
(public)

,\‘é\“-'(e LTER

po- -

External
Repositories

SDEIMS
" SDRyn

hd
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Ontologies

AAl
A

(data & int. visual.)
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e | S
Datalabs weyter ||
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kubernetes
Digital Asset
Register (DAR) , : | Vocabulary
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> | File based
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eLTER Site Manager

Data Ingest

AAI
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Revised eLTER CI Architecture & Development Philosophy

> robust & flexible distributed infrastructure
o based on well-established technologies
> services integrated into a coherent system
o not a ZOO of loosely-interconnected services ©
> data processing/analysis described by well-defined workflows (processes, pipelines)
o allows high flexibility and extensibility (while maintaining reasonable management complexity)
> data storage layer independent on services that expose them
o allows easier management, backups and recovery
> fully-automated deployment & maintenance
o deployed by step-by-step prototyping

> integrates existing/known services
o DEIMS-SDR — information about LTER sites
o eLTER DiV (Data & integrated Visualisations) — previously known as EcoSense or Visual Data Discovery
o Ontologies & Vocabulary services

o etc. (
A

o and adds a few new/revised ones ...
e s

LTER




eLTER CI from the users* point of view

User

* interested in eLTER services

Data Provider

e wants to upload data
(and see QC tests results, ...)

* researcher
e data analyst
* common user, etc.

* via portal
* via API (infrastructure)
wants to see data products, etc.

External
Repositories

Sl s s s e S o e ,

— kubernetes

\" SDRy \

8 w

¢ Digital Asset

DiV —> Reggister (DAR) (. Vocabulary
External user AAl

(data & int. visual.)
Service Portal t I
(public) Ontologies e
& 3 | Hle
wx I 8
MY elTER
Time Series
A ,\: @ Il eLTER Site Manager
atalabs werter || o | >
°\/AAI = Geospatial @
DataNodes § o QA/QC —— Data Ingest
/ AAl AAI
Web Apps | @
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Service Portal
https://portal.elter-ri.eu

Main intensions:

> a list of eLTER tools & services
o information (per tool/service):
« the service/tool leaflet
-« info about author
- related (scientific) results
- guestions/answers
- tutorials
o queries, tags, categories, ...
> a community-supporting portal
o discussion forums
« (per tool/service or general)

o users’ratings? feedback forms?
> user/sites applications? eLTER user
profiles? ...

LTER

cccccccc

eLTER Catalog
entral Catalog for all el

DE=

All applications

l"% SDEIMS
\,«,0\ SDR

DEIMS-SDR
Dynamic Ecological Informat

i t registry

\{

Q B v

23 EcoSense

eLTER DiV

B

LTER LTER L DE|Msenriched
< A . -
LTER Q IR O 01 Login

P> ‘ DERG-GOR
'0‘. DEIMS Explore global LTER a DEIMS-SDR. With over 1200 site records, DEIMS-SDR (Dynamic

‘.’ oooooooo ent Sy - Site and dataset registry) is a one-stop shop for LTER site

mvormanon. Many oth isting eLTER s s link to DEIMS-SDR, and others are in development. LTER-Europe
-
page Que:

Vystupy z aplikace

Aplikace XYZ je i pl atforma, ktera spojuje uZivatele s lokalitou pomoci intes k hmap spolehlivého zpra ni dat. Umoziiuje uZivateldm objevovat zajimava

mista, navngova okoli a sdilet s ky ostatnimi. Diky intuitivnimu rozhrani a personalizovanym funkcim po: ky( je XYZ uzivatelim unikétni a pfizplisobeny zazitek

pfi objev yhd sxvz k2d stav db odruzstvim.

-:¢:- ﬂ Login



https://portal.elter-ri.eu/

Digital Asset Register — Registry & Catalog Services

> Digital Asset Register (DAR)

o comprises of two sub-components:

o (Dataset) Registry Service
« includes all the eLTER's data and descriptive metadata
(datasets stored in eLTER CI)
- provides PIDs, rich metadata model, data backups etc.

« currently under development

o Catalog Service

- asingle point describing all the datasets available
(including external ones)
« harvests metadata from various dataset registry services

like B2SHARE, SITES, ZENODO, etc.
and also the eLTER's Dataset Registry Service

- prototype deployed — see https://catalog.elter-ri.eu

mmmmm

Datasets

‘‘‘‘‘‘‘‘‘‘‘‘

Sl 2,435 datasets found Order by: Reiance v

e @ Mar Piccolo of Taranto - Regional climate model data from EURO.CORDEX for.

Tenuta

P e e PP RPRDD

ta di Gastelporzians -

di Castelporzia

porziano - Regional climate model data from
EURO-CORDEX for the eLTER project

i



https://catalog.elter-ri.eu/

@ DEMS-SDR  eqpiorer  Login

DEIMS-SDR, eLTER DiV, Vocabs = = o

DEIMS-SDR
> information about eLTER sites

> goals:
o conteinerization & migration oo
o new features

eLTER DiV (elLTER IP, EcoSense)
> exploration of available datasets and their visualisations
o should be the only tool for common work with datasets
> goals:
o migration , e o
o nhew search features, exploration of datasets, etc.
eLTER Vocabularies

> eLTER controlled vocab lists based on SKOS

> goals:
o hew deployment and its configuration
o dealing with vocabs.lter-europe.net domain
- the intent is to make new references under elter-ri.eu




Server Options

Choosing image
Predefined Jupyter Notebook images are:

« Minimal NB - Jupyter minimal notebook
« Datascience NB - Jupyter datascience NB (Python, R, Julia)
+

htt . //d t I b |t - « Scipy NB - Jupyter scipy NB (mi interactive v 's and plots in Python)
- « Tensorfiow NB - Jupyter TensorFlow NB (scipy NB + ten: eras
pS.//datalais.elter-ri.eu ; .
4 d Pytorch in collaborative notel

s with the power of GPU, perform
s. Diplayed device is XLA_GPU)

« Alphapose - Alphapose Al framx

Apart from Jupyter Notebook images an also spawn RStudio instance with R 4.2.7. GPU is not supported in the
image, all othes nother version of R with RStudio, GPU suppert or
have other req

If you want to image. o the text field in format repo/image_name:tag or repo/

[ [ o
M a I n I n t e n S I o n s * image_name. Images with no tag will be treated as latest, default image is set to Minimal NB.
¢ v

Select an image: | Scipy NB

Minimal NB
. . . Home Datascience NB
> data processing/analysis environment
TensorFlow NB tory and all data located there (home/
lowyani) USeonl| TensorFiow 2.7.0 with GPU and [M :
lebook. ! TensorFlow 2.10 NB (CPU only)
O Vla Web browser Resources TesorFiow 2:11.1 with GPU and TensorBoard
cpy | Temof fow 2.12.1 with GPU and TensorBoard

RStudio with R4.2.1

> expertly crafted images available e

Select number of RStudio with R 4.3.1
Memory MATLAB R2022b

o Jupyter minimal notebook -~ ——

Jupyter datascience NB (Python, R, Julia) :

Jupyter Scipy NB . —— —

Tensorflow NB (scipy + tensorflow + keras) - | : ey * = = I S
Tensorflow GPU NB °w I ervavs §°
RStudio NB
Alphapose Al framework NB
Matlab NB

o custom & other images?

> prepared libraries for easier accessing

the data?
o Python, R, ...?
o could also load external datasets
« e.g.expose a particular dataset via geoserver

Custom

© 0O O 0 O O ©o

0 B 1 @ Python 3 (ipykemel) | Idle

Mode: Comman d @ Ln1,Col1 Untitledipynb

Simple



https://datalabs.elter-ri.eu/

DatalLabs — Al power for eLTER?

Invite Jupyternaut!

Q: Please, generate a Jupyter Notebook that

computes factorial...

@ Jupyternaut 22:01

Sure, here's a Jupyter Notebook to
compute the factorial of a given number
using Python:

# Factorial = []
def factorial(n):
ifn=0orn==1:
return 1
else:
return n x* factorial(n

for i in range(2, 6):

&

[ Linux Sites

-

o =

(=I]

Cc 25 hub.cloud.e-infra.czfuser/xhejtman/Test/lab/tree/Untitled.ipynb

[ zpravy [ School [ Fun [ Letadla

File Edit View Run Kernel Tabs Settings Help

* [%] Untitled.ipynb X |+
B+ X O T » ®m C » Code

jovyan 21:59

hello

@ Jupyternaut 22:00

Hello! How can | help you today?

jovyan 22:00

generate notebook that computes
factorial

@ Jupyternaut 22:01

Sure, here's a Jupyter Notebook to
compute the factorial of a given number
using Python:

# Factorial = []
def factorial(n):
if n == 0 or n == 1:
return 1
else:
return n * factorial(n

for i in range(2, 6):

Ask Jupyternaut

| o

g
A

[ Android [ Ipad [ Pilot [ I

LTER



DataLabs — Al power for eLTER?

Invite Jupyternaut!

Q: Please, what does this code do...

6

[ Linux Sites

¥»

i

Cc 2

[ Zpravy [ School

File Edit View Run Kernel Tabs

e

jovyan 22:06

What does this code do?

import json
import time

import re X .
import hashlib def dec1mal_1_:o_b1nary(n):
import sys tmp = bln(n).replace(“?b", "
prefix = [str(@) for _ in range(@, 32 - len(tmp))]
def decimal_to_binary(n): return "".join(prefix) + tmp
tmp = bin(n).replace("@b"
prefix = [str(@) for _ in . )
return "".join(prefix) + t def convert_data(binary_input):
converted = ""
def convert_data(binary_input) for i in range(len(binary_input)):
convert;d — un - offset = i % 4
converted += binary_inputii + 3 - 2 * offset]
for i in range(len(binary_
offset = i % 4 return converted
converted += binary_in
return converted L
valid_input_regex = r"\d{10}"
def to_perun_format(data):
binary_input = decimal_to_binary(int(data))
converted_input = convert_data(binary_input)
hex_input = hex(int(converted_input, 2))
) hex_input = str(hex_input)
Include selection hex_input = hex_input[2:]
while len(hex_input) < 1@:
[] Replace selection hex_input = "@" + hex_input
Simple 1 1 {8 Python [conda env:base] * | Idle

3 Fun

Settings Help

hub.cloud.e-infra.cz/user/xhejtman/Test/lab/tree/Untitled.ipynb

9 Promethe|

[ Letadla [ Android [ lpad [ Pilot [ Prints [ K8s [ Bookmarks

[%] Untitled.ipynb X |+

B + X OO0 » m C »

[ 1: dimport json
import time
import re
import hashlib
import sys

Code v

M elTER




& Cc 2% hub.cloud.e-infra.cz/user/xhejtman/Test/lab/tree/Untitled.ipynb

DataL a‘b S - A I p Ower fo r e LTE R? 3 LinuxSites [3J Zpravy [ School [ Fun [ Letadla [ Android [ lpad [ Pilot [3J Prints [3J K8s [ Bookmarks g Pr

5. Handles multiple inputs by iterating
through lines of sys.stdin,
callina handle input() for each

: File Edit View Run Kernel Tabs Settings Help
- ¢ [A] Untitled.ipynb X |+
I . J I B+ X O [ » m C » Code v
nVIte u pyterna ut ° o @ Jupyternaut 22:09 [ 1: import json
. i import time
This code performs the following tasks: import re
@ JupyternaUt 22:09 = 1. Converts a decimal number to its i:gg: Zszhh'b
A . binary representation using
° . . 3 *, decimal_to_binary() . def decimal_to_binary(n):
This code performs the following tasks: 2. Converts the binary input into a tnp = bin(n). replace("05", )
. . i prefix = [str(@) for _ in range(®, 32 - len(tmp))]
l:'—l ‘ormat suitable for Perun (a specific return "".join(prefix) + tmp
1. Converts a decimal number to its data encoding) using
: . 5 convert_data() .
binary representation using 3. Validates if the input is in the def convert_data(binary_input):
dECimal to bina ry( ) correct format with a regular R =
- : : expression check for i in range(len(binary_input)):
2. Converts the binary input into a (valid_input_regex ). If not, it offset = i % 4
) g prints "invalid input". converted += binary_input[i + 3 - 2 * offset]
format suitable for Perun (a SpeC|f|C 4. Prints the converted input in Perun return converted
data encoding) using format.
5. Handles multiple inputs by iterating
conve rt_data ( ) ° through lines of sys.stdin,
3. Validates if the input is in the calling handle_input () for each valid_input_regex = r\d{16}"
. line and printing a newline after
correct format with a regular processina. def to_perun_format(data):
. binary_input = decimal_to_binary(int(data))
expression check converted_input = convert_data(binary_input)
( valld_lnPUt_regex ) If nOtr it hex_input = hex(int(converted_input, 2))
. - . - hex_input = str(hex_input)
prmts invalid mp'Jt . Include selection hex_input = hex_input[2:]
= . . while len(hex_input) < 10:
4. Prints the converted InDUt in Perun [C] Replace selection hex_input = "@" + hex_input
format. Simple 1 1 {8 Python [conda env:base] * | Idle

X
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Web Apps

> a dedicated part of the infrastructure intended for running created

web-based solutions

- e.g. results intended to be published to the community (e.g. created in
Datalabs)

. like user‘s Shiny apps, Python apps, ...
- ultimate goal: to allow eLTER developers to deploy & update these
without the need of infrastructure administrators
. thanks to already employed automation

> lower priority now
- Q3-Q4/2024
- the full automation later

M elTER




a

External user

eLTER CI from the users* point of view

Data Provider

* wants to upload data
(and see QC tests results, ...)

* via portal

Service Portal
(public)

& TER

E * via API (infrastructure)
xternal
Repositories * wants to see data products, etc.
) -
SpEMS l kubernetes
N SDRymer Y\
AAI
1 oig
gital Asset
DiV >| Register (DAR) , , E ? Vocabulary
(data & int. visual.)
$ I
Ontologies ‘ U= I 8
Time Series
Datalabs ‘\?{h‘l 2 |le S l’ eLTER Site Manager
'VAAI S| L Geospatial @
DataNodes & | QA/QC <«—— | Datalngest
AAl AAI AAI
Web Apps |§ /




Data ingest paths — deployed prototypes

—_— ———
Kubernetes
DAR catalogue
: DAR internal 4/‘L
I registry
NetCDF E
CSV
e mm—mmm— e
;— ————————————— Data workflows/.plpellnes API server Data Ingest Portal
| . orchestration < (REST)
-------- (Argo Workflows)
Spatial.lO
remote sources
(national
infrastructures,
— - — — sites, ...)
MInIO object storage
(CEPH in preparation — geographicaly-separated backups ’(
s / LTER




Data Ingest Portal — prototype of a prototype ;-)

> current implementation
o avery basic service allowing simple
testing of the developed infrastructure
and data flows

> future intent: a portal for data

providers (site managers)

o new data submissions

 including info how to connect your
infrastructure

o overview of submitted datasets
« including their usage by community

o overview of QA/QC testing results
 including exploration of logs if declined

o etc. (ideas welcomed)

Data Ingestion Portal [Prototype]

Welcome to Elter Batch Data Ingestion Portal

This portal allows you to import datasets efficiently and securely.

Data Ingestion Portal [Prototype]

,,,,,,

https://dataportal.elter-ri.eu

g
A

LTER


https://dataportal.elter-ri.eu/

Under the hood — Processing Workflows

Workflows default-wf-ns

batch-ingest-25ghb

© RESUBMIT W DELETE = LOGS <2 SHARE

Yv 1 @ @ 4 B ir I Search

batch-
ingest-25ghb

O

3ffffa31-fb5..
7fb35gféab.csv
E

download-data
@

O

raw-data.tgz

A oo
csv-sanity-
check
dataset- metadata-
archivation registration

A / Organizations / ingest-debug

ingest-debug

There is no description for this organization

Followers Datasets

¥ Organizations
ingest-debug - @)
¥ Groups

There are no Groups that match this
search

¥ Tags

There are no Tags that match this search

¥ Formats

&% Datasets @ About

Search datasets

55 datasets found

Test new user

There is no description for this dataset

Sprint demo 2

There is no description for this dataset

Test csv

There is no description for this dataset

NetCDF test

There is no description for this dataset

WORKFLOW DETAILS

Datasets Organizations



Under the hood — Data Isolation and Central Data Nodes Philosophy

CDNs serve as a ,data-expose” (service) layer
o make datasets (+ metadata) available for analysis via particular tools/standards/protocols/...

I | service layer storage layer |
analyse layer (flexible, dynamic in time) (primary + archival data, secured) source fayer
std. observ. <tandard
analyse —  (SQL DBs) :
from Datalabs I
geospatial file/other
data
external storages
data analysis . _
timeseries S
data datasets
filebased : |
data i :

might be L e e e e - - (
filled on demand g

M elTER




Under the hood — eLTER Cl automation

We employ our solution allowing fully-automated deployment & maintenance
of the ClI
> based on so-called GitOps principles

o single point of infrastructure description & configuration
> allows easier maintenance

o keeps consistency of the Cli

Infrastructure description
and configuration

o allows resolving of problems (recovery)

o faster deployments (new versions)
o and many more

Cl infrastructure instances in (national, sites)
infrastructures of eLTER partners?

> deployed and managed on demand
o adapted to local needs

> compatible with the centralized eLTER CI (
AR

Service Portal
llllllll

o compatible metadata models, quality checks, tools deployed, ...
e




Under the hood — ENVRI AAIl based on Perun

> centralized AAI for all the eLTER services/portals
o Authentication, Authorization, Identity management
o single point for eLTER users management

> allows management of the whole user life-cycle
o from applications/registrations through authentication (single
user, several identities) to access management
and possibly expirations and renewals as well

> a central point for authentication to all eLTER services
o Single-sign-on — a single login to all the services
o federated identity — authentication using external parties
(university, research institute, social accounts, etc.)

> ready-to-use prototype deployed (based on Perun AAl)
o similarly to LifeScience AAl deployed as ENVRI AAI

may serve as a shared instance for some/all the ENVRI-FAIR Rls

will allow users to seamlesly work and cooperate among the Rls

o https://account.envri.perun-aai.org
e

ENVRI

community

Choose how to log in

Type in at least 3 characters to start the search

‘ . masary|

Masaryk Memorial Cancer Institute (MMCI)

Masaryk Public Library

Masaryk University

Municipal library T.G. Masaryk Sumperk

¢JPerun

X

LTER


https://account.envri.perun-aai.org/

Under the hood — ENVRI AAIl based on Perun

¢ =
ENVR]

community

Choose how to log in

. masar

Masaryk Memorial Cancer Institute (MMCI)

Masaryk Public Library

Masaryk University

Municipal library T.G. Masaryk Sumperk

Virtual ENVRI community platform is maintained thanks to EN'
funding from the European Union's Horizon 2020 research ant
agreement No 824068.

@giee

mmmmmmmm

EduGain integration
* many institutions’ federated
logins should already work
* but some require more
paper-staff

Atributy pro sluzbu ENVRI Science Login

Zasady zpracovani osobnich daji ENVRI Science Login

Identifikator s doménou

Domeéna organizace

Jméno

Jméno

Prijmeni

Krestni jméno

Email

Vztah k organizaci

Vztah k organizaci s doménou

[ Zapamatovat

Necessary acceptance of your identity
attributes provided

~

39685@muni.cz
muni.cz

Tomas$ Rebok
Tomas Rebok
Rebok

Tomas
rebok@ics.muni.cz

* employee
* member
« staff

+ alum

« affiliate

* employee@muni.cz
* member@muni.cz
« staff@muni.cz

« alum@muni.cz

« affiliate@muni.cz

NE, ZRUSIT

|
e TR
RSELTER

.




Under the hood — ENVRI AAIl based on Perun

E.ﬁV‘R. Toméa$Rebok M i [&

£} Home

Access management

R My profile Tomas Rebok #11

Overview User, User type: Person

Organizations

Groups

Attributes
General settings E& V‘&

community

ENVRI user view
https://account.envri.perun-aai.org

Tomas Rebok [=

Preferred mail: rebok@ics.muni.cz 4 Profile
Profile > Linked accounts

Linked accounts

Your linked accounts
Groups

Privacy m F—

Authentication

Source of linked account
O Masaryk University

O https://login.envri.perun-aai.org/idp/

Your certificates

ENVRI AAl admin view
https://perun.envri.perun-aai.org

Add Remove

A No external account found

Other ®

Items per page: 10 v 1-20f2 1 - :

Linked account Email Last login 4

39685@muni.cz 26.1.2024 16:02:44

0032a14720df0fccalae9aafc40ac20290dcd56f@
login.envri.perun-aai.org

26.1.2024 16:02:44
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https://account.envri.perun-aai.org/
https://perun.envri.perun-aai.org/

Under the hood — List of currently deployed & running services ...

> portal.elter-ri.eu

> catalog.elter-ri.eu

> vocabularies.elter-ri.eu

> apinode.elter-ri.eu

> dataportal.elter-ri.eu (Data Ingest portal prototype)

~ spatialportal.elter-ri.eu

> spatialnode.elter-ri.eu

> dataspace.elter-ri.eu (minlO)

> iam.elter-ri.eu

> + a few others (Argo-related, ENVRI AAl — related, spatial.lO backend, ...)
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EnviLab

datove-analyticka infrastruktura pro analyzu heterogennich
enviromentalnich dat

Tomas Rebok
Ustav vypoéetni techniky, Masarykova univerzita



EnviLab — cile a vize

Narodni datove-analyticka infrastruktura pro zpracovani,
sdileni a analyzu dat o prirode a krajine

Environmentalni komunité a verejnosti (citizen-science) prineseme
prototyp reseni, které:

poskytne jednotny prostor pro pristup k datovym sadam

poskytne sadu zajimavych a potrebnych datovych analyz (v cloudu)
umozni integraci vysledku jinych projektu a platforem

— rozvoj znacky ,Powered by EnviLab“”

Ceska

Globe
univerzita

v Praze
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23 :44:37

Version 1.0.0 out!
11/10/2021 : 10:37:26

Good Evening
jeronimo

We are glad to welcome you to our portal service. Portal service
accomodates creation of cloudless mosaics from sentinel-2 satelite
imagery and estimation of vegetation parameters based on various

types of aerial and satelite footage. Please note that the portal is still in

it's early release version and therefore various bugs may appear. We
are working on solving these issues as soon as possible.

o0
(1)



EnviLab — modul bezoblacnych mozaik

Generate cloudless mosaic
AREA
Polygon  File UZivatelsky definovana oblast zajmu

CLOUD COVERAGE Filtrace Casové fady dle oblacnosti

0% To 80%
Syntéza snimkt od: (2211000 |

Syntéza snimka do: [z021-10-31

SPATIAL RESOLUTION g e Vybér spektralnich pasem
Prostorové rozliseni

10m v B02 BO3 BO4 BO5 BOS BO7 BO8 BSA BO9 B1t B12 | AOT sSCL

USED ALGORITHM Sada per-pixel algoritm Sada per-tile algoritma

@® Per-Pixel O Per-Tile
2x2
NDVI Pick &ar-plxel a@yﬂg; type 5x5 SCL

Median l v 10x10 s2Cloudless
S2Cloudless 20x20 Max NDVI

Odeslani tkolu




EnviLab — modul pro odhady vegetacnich parametru
Ukazka odhadu veq. parametru zemédélskych plodin (Sentinel-2)

Tomicek a kol. (2021) https://doi.org/10.3390/rs13183659

D
(CzechGIobe cerit  MunI

scientific cloud I C S



https://doi.org/10.3390/rs13183659

EnviLab — datove-analyticka infrastruktura
pro data/analyzy z oblasti prirodnich ved

Role EnviLab

= jednotné misto, na ktere se uzivatelé obrati, kdyz chteji neco k analyzam
prirodnich ved
— data a/nebo analytické metody

= partner projektu a skupin s cilem poskytnout zazemi pro propagaci jejich
vyzkumnych vysledku a dat

— a umoznit/usnadnit jejich dohledatelnost
— a poskytnout spolecné funkce/prostredi, které si nemusi budovat kazdy sam

DulezZité: EnviLab NEMA byt vniman jako prostiedi, které si pfisvojuje cizi
vysledky
= naopak, dusledna propagace autorti integrovanych analyz a spravcu dat
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EnviLab — pohled uzivatele
Postupné budovani EnviLab infrastruktury

aneb ,Za malo penéz hodne muziky..."



EnviLab

GeoServer 1# IUI aplikace pro vizudlni
(mapove vrstvy) J L mapovou analyzu

A

A

Datove-analyticka UI rozcestnl'k]
> Datové ,/ laborator (EnviLab) r
konektory A —

Analytické moduly
Kuberngetes
externi zdroje
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Zdroj inspirace — CloudApp Marketplace

X @INFR!\
#A Doma

Vse

e Tomas
- Rebok

€@ Méinstance

3 Aplikace
me Kategorie

&a Uzivatelé

[® odhlasit se

DOPORUCENO PRO VAS

STATISTIKA

4

MATLAB

statistika, bioinformatika

MATLAB je proprietarni
multiparadigmaticky programovaci
jazyk a numerické vypocetni

menu uzivatele
(dostupné aplikace a data,
moje vysledky, moje zaimova Uzemi,

prostfedi vyvinuté spole¢nosti
MathWorks. MATLAB umoznuje
manipulace s maticemi,
\vykreslovani funkci a dat,
implementaci algoritmu, vytvaren...

NFORMATIKA

me pracovni prostory)

MATLA

statistika, bioinformatika

Q

WINDOWS 11

stolni PC, virtudini PC

Zobrazit vie

Windows 11 je nejnov&jsi hlavni vydani operacniho systému Windows NT spole¢nosti Microsoft, vydané v
fijnu 2021. Jedna se o bezplatny upgrade na jeho predchidce Windows 10, ktery je k dispozici pro viechna
zarizeni s Windows 10, ktera splfiuiji nové systémoveé pozadavky Windows 11.

R

RStudio
statistika, informatika,
bioinformatika, stolni PC

RStudio je integrované vyvojové
prostfedi pro R, programovaci jazyk
pro statistické vypoCty a grafiku.

RStudio
statistika, informatika,
bioinformatika, stolni PC

sada analytickych aplikaci
< (u kazdé s,truém'/opoeis
" » a loga/nazvy tvurcu)

Ubuntu
stolni PC, virtudini PC, Moderni
statistika

Ubuntu je linuxova distribuce
zaloZzena na Debianu a slozena
pfevazné z bezplatného a open-
source softwaru. Ubuntu je
oficialné vydano ve tfech edicich:
Desktop, Server a Core pro zafizeni
a roboty internetu véci.

Zobrazit ve

O
=




Zdroj inspirace — CloudApp Marketplace

X @INFRé

A Domu
B Ve
e Tomas
= Rebok
&€ Méinstance

[ Aplikace
&% Kategorie
&s Uzivatelé
[® oOdhlasit se

Q

+

+

predstaveni vybrané aplikace
i it predpocitana data (datové vrstvy)

dostupné datové analyzy

Snimky obrazovky V
T — = -]

Popis

MATLAB je proprietarni multiparadigmaticky programovaci jazyk a numerické vypocetni prostfedi vyvinuté spolec¢nosti MathWorks. MATLAB
umoznuje manipulace s maticemi, vykreslovani funkci a dat, implementaci algoritmd, vytvareni uzivatelskych rozhrani a propojeni s programy
napsanymi v jinych jazycich.

T
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EnviLab — pohled aplikace

Aplikace = shrnujici analyticka funkce/operace

sdruzuje vice dostupnych analyz

stranka aplikace poskytne informace o:
— moznostech aplikace, vC. pfipadnych nahledu na vystupy
— informace o tvircich aplikace — instituce, osoby, projektové informace a podékovani
» vcetné relevantnich odkazu
— souvisejici analyzy/operace, pripadne i souvisejici data (odkaz do jiné Casti)
« a odkaz na jejich spusteni
vyvola formulaf pro zadani vstupt nebo rovno vypocet
seznam bézicich/ukon&enych vypodctu v jiné ¢asti portalu
— pred-pocitana data (pohledy, vrstvy) k vizualizaci/stazeni/zpracovani
* napr. bezoblacna mozaika za posledni mésic
* bude mozno referencovat (napf. WMS linky) Ci vyuzit pro vlastni analyzu

— prostor pro komunitni sdileni znalosti — hodnoceni, navody, forum, ...
podpora kategorii a tagu pro snadnéjsi katalogizaci a vyhledavani

—_ =
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EnviLab — analytickée moznosti portalu

Mapova aplikace
» vizualizace vrstev, vCetné prekryvu
— vrstvy, které si uzivatel vybral (z pfed-pocCitanych) nebo sam napocital
a nahazel do ,nakupniho koSiku*
= ,geometricky” vybér zajmového uzemi
— muze byt vstupem do analyz pro omezeni analyzovaného uzemi
= ruzna sada spoleCnych (= obecnych) analyticky operaci a pohledu
— tohle budeme muset prodiskutovat, zda je realné
= moznost vyvolani detailnich grafu ¢i pohledu (napf. pro vybrany bod, atp.)

Obecné analytické metody a pohledy

* Uvaha nad integraci Jupyter notebooku jako jednoduchého vizualiza¢niho nastroje
— a mezi védci hojné vyuzivaného
— bude slouzit jako snadno integrovatelny ,dashboard”
— alternativa: (Python) eCharts - https://towardsdatascience.com/how-to-create-web-friendly-
charts-with-apache-echarts-and-python-402fa7f79791

V budoucnu pro kazdého uzivatele sada pracovnich prostort ... M
1

UNI
CS


https://towardsdatascience.com/how-to-create-web-friendly-charts-with-apache-echarts-and-python-402fa7f79791
https://towardsdatascience.com/how-to-create-web-friendly-charts-with-apache-echarts-and-python-402fa7f79791

EnviLab — integrace platforem partneru

Projekty Casto usti ve vytvorenou platformu
= = sada analytickych aplikaci a dat

Integrace externich platforem v EnvilLab:

» sdruzeni do samostatne referencovane stranky
— napf. https://EnviLab.cerit-sc.cz/dendrometry
nebo https://EnviLab.cerit-sc.cz/InterSucho
nebo https://EnviLab.cerit-sc.cz/PLECH
— aplikace, informace, data, ...
— poskytne také moznost vytvoreni prezentacni stranky projektu
 {j. analogie vytvoreného webu
= moznost urCeni, ktera sada aplikaci/dat bude dostupna i ve verejne Casti
— prezentacni stranka a prace s aplikacemi zcela analogicke jako ve verejné Casti

Ale i verejné (napr. WMS) sluzby....

—_ =
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https://envision.cerit-sc.cz/dendrometry
https://envilab.cerit-sc.cz/PLECH
https://envision.cerit-sc.cz/dendrometry
https://envision.cerit-sc.cz/InterSucho
https://envilab.cerit-sc.cz/PLECH
https://envision.cerit-sc.cz/InterSucho
https://envilab.cerit-sc.cz/PLECH

EnviLab — stav vyvoje

Probihajici vyvoj zakladu skalovatelné infrastruktury

= az do Cervence 2023 bez financovani
— stoji na studentech a jejich BP/DP pracich

Zatim byl EnviLab soucasti 3 projektu:
= 2x vSemi hodnotiteli velmi kladné hodnocen — jak myslenka a vize, tak i
technologicke reseni
— projekty bohuzel nedopadly (v jednom pripadé administrativni drobnost)
= nyni prvni (mensi) finance z Fondu Rozvoje CESNET

Vyuziti vysledku soubézného AFoLab projektu (1/2023 — 12/2026)
= dostatecCné financovani, byt lehce jiny smér (partner Policie CR)
* nektere technologickeé prvky jsou ale identicke
— vyuzitelné i pro EnviLab
» dostupné financovani muze vyvoj vyrazneé posilit a zrychlit
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