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o The environment of the PUNCH SDP: Other platform
projects
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o The idea of the (Dynamic) Research Product, and the
catalogue behind it
o The use cases and a few exemplifications




PUNCH4NFDI Particles, Universe, NuClei, Hadrons for the NFDI

Hadron&NucIear physics

Partlcle
physiCs
(GITER:
CMS) e

.

PUNCH data are dlverse
e in size and rate
e in complexity and purpose
e in abstraction level

PUNCH4NFDI expertise

e Big data and open data
| o Data irreversibility and reduction
" e Highly collaborative globally
distributed data management

I Lh' LI -
L)

5 Astr oF artlci!physws
N?eutran'-event‘ ;lceCube)

Astrono
(Black hole, orizon
Telescope)




Disclaimer:

Both authors of this talk are particle/hadron physicists.
Almost all examples are borrowed from our own respective areas, but the design of the tools
designed here is inspired by and will serve a wide variety of sciences, even beyond PUNCH

e Merger of particle, astro(particle),
hadron & nuclear physics — basic
research at large infrastructures

e >4000 scientists (Ph.D.), >9000 DPG
members, and deeply rooted in our community

e Users are developers are providers.

olverFreyemin Petnfehusnzs PUNCH4NFDI - a consortium by the community
for the community — and beyond




The PUNCH Science Data Platform SDP
R/e Emphasize the ability.to w\

\ / e Find N
® e Understand
w FAIR: » e Combine
e Create
User Data rlr:‘_uzt E? A web of knowledge between
o el e Data, Metadata, Simulation
e Accessible Code. Tool /
e Interoperable * ot IR

e Reuseable KO Results from different fields /
Accomplished

through its Metadata

But: ﬁf

N

|
[.'»

GAAI / @ O

the PUNCH SDP V)

e Discover
Knowledge is not e Develop
only Data and « e Store
Metadata! e Connect to other repositories

>




The Genesis of the PUNCH SDP
e
y

Users, Collaborations

TA 2: Data Management

Storage + Compute Resources

TAS TA 4: Data Portal TA 6
Data Analysis

2

& TA 3: Data Transformations

Q =
4 <

g 3
: g
© g
3




The Layer model of data abstractions

Find, Access, Interact, Reuse (TA4+all)

[ (" Interpreted Results N (" + Metadataon Theory ) i
(Properties of physics Calculations, o[ ~
models, particle masses, Statistics and 2o
\_eer) VAN Interpretation ) Visualise o .
- o , £
[ Derived Quantities (Event | i o N |~ m e W 1 ”
or Astronomical Object : 2 s Ty Betecmstisicne
P P Analysis and : -
™ Classification, ) ) = "
< PR Simulation E .
= | \_Distributions) AN L ] ey :
w (U s ,.“ + a
c | D N | = e at -a.,..
6 | | Reconstructed * '\H"iztﬁgralt_z\?; S e e}
®© i i ; ¥ o5k / N
= Phy_S'CS Objects (Jets, Reconstruction and 2 oo\ / |
5 _ Particles, Spectra, ..) | [ Calibration | s sl F 2
n ) @ i
C ( \ / \ E -1.0 = Numerical relativity
E Reconstructed + Me‘l&ada‘l&a on n \ \ “ Reconstructed (temp[ate)
= | | Constituents Calibration and o NN 7>
C| t T K Low Level 8 A 4 Livingston, Louisiana (L1)
\( usters, Tracks, ...) VAN Reconstruction |l a o 7 i [ ‘ ‘ .
a D D TN ;
Raw Hits Metadata associated R
to data taklng 1 Hlcbser\‘/edlsh\fted,m\’/ertedi‘
S AN J

Data taking and reduction (TA5)



The planned PUNCH SDP is not alone: ESCAPE and EOSC

ESCAPE

o..-,%o
oeriiog
oy ’ Virtual
Observatory
Contacts:
Mark Allen

Added benefits of the PUNCH SDP:

1.) In close collaboration with
developments for ESCAPE
and the EOSC, bring the
technology behind individual
parts of ESCAPE and the
EOSC to all of PUNCH, and
then to more science

2.) Add important functionality
development: RP and their
catalogue

What is it?

The Virtual Observatory (VO) for astronomy integrates distributed infrastructures into one single virtual
astronomy facility. ESCAPE supports the integration of the various multi-messenger ESFRI facilities and other
research infrastructures into the EOSC through the VO framework, to ensure that their high-level scientific
products and big data sets are openly accessible.

The VO is an essential component for the astronomy data landscape, it facilitates interoperability and re-use of
data. ESCAPE will ensures that VO data are accessible to the European and international communities through
EOSC. It sets the path for a new era of cross-disciplinary interoperability and connections to the necessary
computing resources, as well as enabling the use of VO data in scientific analysis platforms. The ESCAPE enabled
VO services aim to be a key for discovery and reuse, using common disciplinary IVOA standards and fostering good
practices for data access, deposition and sharing of data, as well as for data management curation and
preservation.

Who are the Target Users?

ESFRI, Research Infrastructures and other data providers, Research scientists, and Virtual Observatory builders

What is the value added / impact?

The VO provides interoperable access to European and international astronomical data and services. It is a pioneer
of data sharing with a well established alliance of international partners who cooperate to build the necessary
interoperability standards.


http://projectescape.eu

DASCIENCE
Gateway

Explore Virtual Research Environments  Infrastructure Monitor ~ About ~ Catalogue

l Eman Address

Password

Remember Me

& Create Account

O Forgot Password




The planned PUNCH SDP is different

Present Platform Approa chThe PUNCH-SDP and other
Platform approaches

Share a lot of common tools and services between
different platform applications, common development
(e.g. PUNCH members in ESCAPE)

Users

E

| Centered on Research
Products and their
dynamic life, also

possible to search, find
and use data directly

R

COMMON GOALS:

Dataset 1 Dataset 2 Tools Metadata
Search
Find
Access
L% Use & Compute
l_ Store & Create
I .

providing
findable data,

Provide on ghe

common tools
and computing
access

Provide separately

PUNCH-SDP

Users

Research
Product 3

The RP:

Research
Product

A representation
of the data
transformation
and analysis
workflow, and of
the knowledge
which lies in the
combination of

° Data,
metadata
Simulation
Code
Tools
Workflow

10



The foreseen components of the PUNCH SDP

e Access Control, Accounting: Authentication and Authorization Infrastructure

e Searchable catalogue of RPs ((combination of) data, metadata, simulation,
code, tools, example workflows, ...)

e Metadata representation of the role of individual components in the RPs,
and of metadata conversions

e Links to other repositories and catalogues (arxiv, inspirehep, VO,
HepData, DOls,...)

e Different user interfaces to choose from -- web, work in a terminal on your
computer, ...

e |Interface to job execution

e Data, (parts of the) Metadata and Simulation can be stored in the data
lakes of the platform or on external repositories "



Finding open data / code from papers

(current status)

https://arxiv.org/abs/1701.05927v2

Explore

& hep-lbdl/ CaloGAN
< Code ()lIssues 5 ) Pullrequests 1 © Acions [ Projects (I Wiki O Secuity L~ Insights

¥ s+ | P isbones Ot0g cowtie || Adgte-

i bnachman Merge pull equest #8 from EnginEren/orginal =

82ac278 on Febs,2020 O 151 commits

anaiyss ke some prtection forfoatdvison by 0 ayears ago
docker eer docker fle 12 monins ago
[ Figures ayearsago
generation move and update conversion scrpt N 4years ago
models default o beter path and ony e fle ayears ago

O giignore status as of 29August 17 months ago

O UCENSE Create LICENSE 4years ago

O ReADMEMd also README 12 months ago

READMEmd

CaloGAN

Simulating 3D High Energy Particle Showers in Mult-Layer Electromagnetic Calorimeters with Generative Adversarial
Networks.

This repository contains what you'l need to reproduce M. Paganini (@mickypaganini), L. de Oliveira (@lukedeo), B,
Nachman (@bnachman), CaloGAN: Simulating 3D High Energy Particle Showers in Muli-Layer Electromagnetic
Calorimeters with Generative Adversarial Networks [ arxiv:1705.02355 ],

You are more than welcome to use the open data and open-source software provided here for any of your projecs,
but we kindly as} provided below.

=
ata e

OWach + 1 frsa | s

About

Generative Adversarial Networks fof
High Energy Physics extended to af
multi-layer calorimeter simulation

gn  hep pscs cem  as
nigh-energy-prysics  deep-earming
generaive-adversariabnetaork  calogan
M Readme

o Viewlicense

Releases 1

© CaloGAN generation, traini.
onMay 30,2017

Packages.

No packages published

Contributors 5

&2

Languages

Training Data (GEANT4 showers, 1 to center) [ EEEEEUEuaEnY

Source Code (this repo!)

r ideas and results, please cite

Garticle(paganini_calogan,
= "Paganini, Michela and de Oliveira, Luke and Nachman,
Benjamin®,

AR, Mendeley Data

Electromagnetic Calorimeter Shower
Images

Published: 09-05-2017 | Version 1 | DOI: 10.17632/pvn3xc3wy5.1
Contributors: Benjamin Nachman, Luke de Oliveira, Michela Paganini

Description &
Each HDFS5 file has the following structure:

‘energy Dataset {100000, 1}*

*layer_0 Dataset {100000, 3, 96}'

“layer_1 Dataset {100000, 12, 12}'

“layer_2 Dataset {100000, 12, 6}"

*overflow Dataset {100000, 3}

In practice, each file is a collection of 100,000 calorimeter showers corresponding to the particle
specified in the file name (eplus = positrons, gamma = photons, piplus = charged pions).

The calorimeter we built is segmented longitudinally into three layer with different depths and
granularities. In units of mm, the three layers have the following (eta, phi, z) dimensions:
Layer 0: (5, 160, 90) | Layer 1: (40, 40, 347) | Layer 2: (80, 40, 43)

In the HDFS5 files, the “energy" entry specifies the true energy of the incoming particle in units of
GeV. ‘layer_0', “layer_1', and ‘layer_2" represents the energy deposited in each layer of the
calorimeter in an image data format. Given the segmentation of each calorimeter layer, these
images have dimensions 3x96 (in layer 0), 12x12 (in layer 1), and 12x6 (in layer 3). The “overflow"
contains the amount of energy that was deposited outside of the calorimeter section we are
considering.

Files
@I eplus.hdf5
gamma.hdfs
piplus.hdf5

388 MB % @ Cite
388 MB % @ Cite

388 MB % @ Cite

FAQ Create account

0 904 92

Citations ~ Views ~ Downloads

Latest version

Version 1

Published: 09-05-2017
DO 10.17632/pvn3xe3wy5.1

Cite this dataset

Nachman, Benjamin; de Oliveira, Luke;
Paganini, Michela (2017),
“Electromagnetic Calorimeter Shower
Images”, Mendeley Data, V1, doi:
10.17632/pvn3xc3wy5.1

http://dx.doi.org/10.17632/pvn3xc3wy5.1
© Cite this dataset

Institutions

Yale University

Categories

Particle Physics, Machine Learning, High
Energy Detector

License

CCBY 4.0 Learn more

Sign In

12



https://arxiv.org/abs/1701.05927v2

HEPData

https://www.hepdata.net/

e mainly used to publish

high level observables /

analysis results

(@)

@)
@)
@)

e machine readable format

cross sections
particle properties
SM parameters
limits and
confidence regions

for observables and
uncertainties

®) HEPData

1 Maxresults +

Date

i
il ‘ H H\MH
o

1951

Collaboration

ATLAS 519
CMS 436
ALICE 218
CDF 210
ZEUS 169

Next5 Show All
Subject_areas
hep-ex 6402
nucl-ex 1941
Phenomenology-HEP 132
nucl-th 101

hep-ph 39

Next5 Show All

Phrases

Exclusive 3854
Inclusive 3789
Cross Section 3645

Integrated Cross Section

Single Differential 3502

Cross Section 2693

Next5 Show All
Reactions

PP->PP 315

Cil  ~LUARDANGC

15 sortby ~

o]
202

Search for photon -

proton scattering data

Q re gamma p% Search

1% Reverse order Of 8616 results

Reset search Advanced

m-

The Study of secondary neutron production in pi- Xe interactions at 3.5-GeV/c. (In Russian)
Bekmirzaev, R.N. ; Grishin, V.G. ; Ibatov, R.M. ; et al.
Dubna JINR - 91-495 (91/11,rec.Mar.92) 7 p, 1991.

cord 325756 % DOI 10.17182/hepdata.38653

Table 2

CROSS-SECTIONS, AVERAGE MULTIPLICITIES AND ENERGY FRACTIONS OF NEUTRAL pi- AND K MESONS IN anti-p p
ANNIHILATIONS AT 22.4-GeV/c

Batyunya, B.V. ; Boguslavsky, LV. ; Gramenitsky, .M. ; et al.

ord 179204 % DOI 10.17182/hepdata.17656

Table 1

Table 2
Table 3

More...

Charged and strange hadron elliptic flow in Cu+Cu collisions at |/Syy =62.4 and 200 GeV
The STAR collaboration Abelev, B.I. ; Aggarwal, M.M. ; Ahammed, Z.; et al.

Phys.Rev.C 81 (2010) 044902, 2010.

pire Record 843985 % DOI 10.17182/hepdata.98575

We present the results of an elliptic flow analysis of Cu+Cu collisions recorded with the STAR detector at 62.4 and 200GeV. Elliptic flow as a function of transverse momentum is

reported for different collision centralities for charged hadrons and strangeness containing hadrons K¢, A, E, ¢ in the midrapidity region |eta| < 1.0. Significant reduction in...

Figure2  Charged had zZirm orrelat as a function of pT Cu+Cu and p+p colli 2

@ About @ Submission Help  #3Signin



https://www.hepdata.net/

CERN Open Data
opendata.cern.ch

Explore more than two petabytes
of open data from particle physics!

Start typing

search examples: collision data

Explore

v Get started

¥

nergy:7TeV

Focus on

Help  About ~

O include on-demand datasets
Filter by type
v [ Dataset
O collision
(O Derived
0 simulated
v (J Documentation
O About
O Activities
O Authors
0 Guide
O Help
O Policy
O Report
v (J Environment
([ condition
Owm
(0 validation
O Glossary
O News
v [ software
O Analysis
() Framework
O Tool
(D validation
O workflow
v [ supplementaries

() Configuration

([ configuration HLT
\ e £ es L I_Az

2199
163
11
925
66

2708
60

214

Sort by:|Best match v||asc. "‘

Display:‘detailed V||20 results V‘

Found 2199 results.

Higgs candidate events from CMS 2011 and 2012 open data
release selected in the Higgs-to-four-lepton analysis example

This document contains Higgs candidate events that pass the selections found
in the example Higgs-to-four-lepton analysis example as part of the public
release of CMS 2011 and 2012 data.

The...

[ Dataset | perived J cirs ]

/ZeroBias/Commissioning10-May19ReReco-v1/RECO

ZeroBias primary dataset in RECO format from the 0.9 and 7 TeV
Commissioning runs of 2010. This dataset includes the data from

osase ] coon ] cvs

Tracker-hit-enriched 300 to 600 bin of QCD_Pt-
15t03000_TuneZ2star_Flat_8TeV_pythiab

Simulated dataset for the 300 to 600 bin of QCD_Pt-
15t03000_TuneZ2star_Flat_8TeV_pythiab enriched with simulated tracks and
tracker hit data for tracking algorithm studies in AODSIM format for 2012...

osase ] smustes ] starcor oser ryscs | aco ] s

14



https://opendata.cern.ch/

CERN Open Data example entry

opendata.cern.ch

allows to reproduce the Higgs discovery

Pull requests Issues Marketplace Explore

A cms-opendata-analyses / HiggsExample20112012

<>Code () Issues

¥ master ~

@ atilp Merge pull request #1 from cms-opendata-analyses/katilp-gitcione 1w

HiggsDemoAnalyzer
Level2

Level3

Leveld

datasets

rootfiles

LICENSE
README.md

mass4l_combine.pdf

D O DD

mass4|_combine. png

README.md

HiggsExample20112012

adapted for github by F. Blekman, @freyablekman

11 Pullrequests 2

¥ 2branches

© Actions [ Projects 00 wiki © security |2~ Insights

Dotags Gotofile  Addfile~

rename to avoid confiict with open data portal version of analyser
moving the macro to a dedicated L2 directory. Includes modifications
rename to avoid confiict with open data portal version of analyser
adding one example MC config list

adding one example MC config list

moving the macro to a dedicated L2 directory. Includes modifications
Create LICENSE

git clone https -> git clone git

Added the configuration from outside git

Added the configuration from outside git

oM Vs=7TeV,L=5.1f" Is=8TeV,L=53"
> A A o s e gy
© F ¢ Data © 6 ]
16 Ky>05 1
Q" mzx o S
< 14Oz zz a 9
0 [Jm=125 GeV ‘nE) 3 . 1
c 12F ]
g 12 s, ]
> T 1 ' 1
[ 10 1
120 140 160 ]
81 m,, (GeV)
6 1
4F ]

2, i
. ‘ 1497 J
80 100 120 140 160 180
m,, (GeV)

¥ Code ~ About

666489 on Feb 27,2018 {® 117 commits

3 years ago
3years ago
3 years ago
3years ago
3 years ago
3years ago
3years ago

3 years ago

This example guides the user to reproducing the discovery of the Higgs boson using the 2011 and 2012 datasets, in
the four-lepton final states. It contains multiple levels of examples, from very simple to a full analysis, all with CMS

Open Data.

This documentation and tutorial can also be found on the CMS opendata portal, in a slightly modified configuration. It
is based on the original code in [http://opendata.cern.ch/record/5500] on the CERN Open Data portal (Jomhari, Nur
Zulaiha; Geiser, Achim; Bin Anuar, Afig Aizuddin; (2017). Higgs-to-four-lepton analysis example using 2011-2012 data.
CERN Open Data Portal. DOI:10.7483/0PENDATA.CMS.JKB8.RR42) and modified here for direct download from

github.

This example guides the user to
reproducing the discovery of the Higgs
boson using the 2011 and 2012

datasets. It contains multiple levels of
examples, from very simple to a full
analysis. See README.md for further
details.

parice  physcs  opendata  cms

e hggs datascience
M Readme

&8 GPL-3.0 License

Packages

No packages published

Contributors 2

@ fblekman Freya Blekman

Q Katilp Kati Lassila-Perini

Languages

® C++385%  Python115%

Root files for Higgs-to-four-lepton analysis example using 2011-2012 data

Jomhari, Nur Zulaiha ; @ Geiser, Achim ; @ Bin Anuar, Afiq Aizuddin

Cite as: Jomhari, Nur Zulaiha; Geiser, Achim; Bin Anuar, Afiq Aizuddin; (2017). Root files for Higgs-to-four-lepton analysis example using 2011-2012
data. CERN Open Data Portal. DOL:10.7 PENDAT D63

Lovosce L oemea { cus [ canvnc]

Description

This record contains root files that were processed for the Higgs analysis example on the CMS 2011-2012 Open Data

Dataset characteristics
24 files. 1.6 MB in total

How can you use these data?

These datasets are provided as part of the Higgs-to-four-lepton analysis example using 2011-2012 data. You can download all root files needed for
the Level 3 exercise to your working area by downloading first the file list rootfilelist. txt and then the root files with wget -i rootfilelist.txt.

Please note that the following files are not needed to produce the plot but are only the products of intermittent processing steps:

e DY101Jets12.root
e DY50Mag12.root
e DYTo2mu12.root
e TTjets11.root

Files
Filename Size
rootfilelist.txt 1.1kB
DY1011 oot
DY1012.root 66.1 kB

63.9kB

Disclaimer
GNU General Public License (GPL) version 3

15


https://opendata.cern.ch/

New CERN Open Data Policy
published December 2020
https://cds.cern.ch/record/2745133
endorsed by all LHC collaborations

Lays out policy for 4 levels of
complexity [arXiv:1205.4667]

1. Public results
2. Outreach and education
3 Reconstructed data

4. Raw data

(will not be made public)

“To maximise the scientific value of their publications, the
experiments will make public additional information and data at
the time of publication, stored in collaboration with portals such
as HEPData, with selection routines stored in specialised
tools. The data made available may include simplified or full
binned likelihoods, as well as unbinned likelihoods based
on datasets of event-level observables extracted by the
analyses. Reinterpretation of published results is also
made possible through analysis preservation and direct
collaboration with external researchers.”

“The LHC experiments will release calibrated reconstructed
data with the level of detail useful for algorithmic,
performance and physics studies. The release of these data
will be accompanied by provenance metadata, and by a
concurrent release of appropriate simulated data samples,
software, reproducible example analysis workflows, and
documentation. Virtual computing environments that are
compatible with the data and software will be made available.
The information provided will be sufficient to allow
high-quality analysis |[..]”

16


https://cds.cern.ch/record/2745133

The REANA Project
https://reanahub.io/

—

Life Demo
ATLAS BSM Search

Access to CERN
reana cloud currently
limited to CERN
network

reana

reana

Reproducible research data analysis platform

Flexible Scalable Reusable Free
Run many computational Support for remote compute Containerise once, reuse Free Software. MIT licence.
workflow engines. clouds. elsewhere. Cloud-native. Made with @ at CERN.

3 A 4 & ® <)

kubernetes

17



REANA architecture
https://reanahub.io/

Supported workflow engines:
° CWL

Common Workflow Language
https://www.commonwl.org/

Analysis

1. Input data? @ ceph

2. User code?

3. Compute environment? gy

4. Workflow steps? § v

e  Yadage
https://github.com/yadage
e  Serial (simple generic)

. Snakemake under discussion

Supported compute backends:

\

/

Scientist

° HTCondor, Kubernetes, SLURM

Supported storage services:

° GitLab, CVMFS, EOS, NFS

Structured Analysis
version: 0.3.0
inputs:
files:
- code/mycode.py
- data/input.cvs
parameters:
myparameter: myvalue:
workflow:
type: serial
specification:
steps:
- environment: 'centos7'
commands:
- python code/mycode.py
--par "${myparameter}"
outputs:
files:
- results/greetings.txt

reana

#1 Job

Controller |

#2 Job
Controller

Extending REANA with'- HIConddr

Tibor Simko, poster presented at eScience IEEE 2019



https://www.commonwl.org/
https://github.com/yadage

Workflow described by a

Search for physics beyond the standard model at ATLAS dirgcted acyclic graph_(DAG)
using the yadage engine

https://github.com/reanahub/reana-demo-bsm-search : 2

. . e automatic parallelisation of
Input data is simulated from statistical models workflow graph
as part of workflow here

Example Analysis

High level workflow | — s el
broken down into a large number S . Sim > e e e 5
. : , - - Simulate SM processes - - |
of intermediary steps => parallel execution s o ? P L o b o Generate and
O / | w o preprocess data
| Data & Wilijet]  |SH Baskgrounds|  [Signall F— = = e,
| | | \
| | | 1 v sl ey o ; B o e X1 a2 |
e - Derive statistical. models ~ .~ D_efin?jiSM
e - (probability densities) of ‘ Flonaee
! -~ SM processes from
LA . simulation
| Workspace|
Fommmme e + | | T +
|Fit & Plots| <---+ t----> |HepData Submission|

. Fit, plot, HepData
-+ submission

19


https://github.com/reanahub/reana-demo-bsm-search

. - - fa ReAaNA X | Z Home X | Z code/ X | & worldpopulation - jup: X | +
REANA interactive session

c o © | & https://reana.cem.ch/50bb0bcb-6ba7-4d3d-adc4-9bed49185dba/notebooks/code/worldpopulation.ipynb TN 4 moe& =
https://reanahub_iol :Jupyter worldpopulation (autosaved) rl Logout
File  Edit  View Insert  Cell  Kemel  Widgets  Help Truste | Python3 O
B +|x @& B | 4 & PR B C M| Code 4=

Add tag

e REANA manages m

import pandas as pd

“workspaces” (basically 0 (31 s

# define input parameters

H input_file ./data/World_historical and predicted populations_in percentage.csv"
a directory S e

"../results/plot.png"
region

year_mi
year_max = 2012

e Data and code are T
uploaded into the g BB
WO rkspace gﬁ?d??:iﬁindex(" Region", drop=False)

In [16]: Add tag

Add tag

# select region and years based on input parameters
dfs = df.loc[region, str(year min):str(year max)]

PY WOrkSpaCeS Can be dft = pd.DataFrame({'year': dfs.index.astype(int), 'percentage': dfs.values}, columns=['year', 'percentage'])
. . . In [17]: Add tag
examined interactively § Sreas it ol i 4= ol T

plot = plt.plot(dft['year'], dft['percentage'], color='blue')
plt.title('World population in {@}'.format(region))

using Jupyter

plt.ylabel('% of total world population')
plt.savefig(output _file)

Notebooks

by

B

8

&

&

9% of total world population

£

1500 1600 1700 1800 1900 2000
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Current Paradigm

Publications

may be supported by
e open data sets (various repositories)
e code, workflows (github)

PUNCH4NFDI
development

High level results available
in machine readable form

Data catalogues (e.g VO)

ltems loosely linked
e hyperlinks in project descriptions / abstracts
e “papers with code” links (arXiv)
e Inspired by how we reference papers
e no standard way of linking / interfacing

Executing computational elements left to users

DSP and the role of the Research Product (RP)

RPs provide a common concept to talk about the
output of research. An RP can be a

e paper

e (meta)data set

e scientific code

e workflow

e computational element
Building a catalogue of RPs establishes a common
standard to link RPs

e papers, data and code as first class citizens

RPs facilitate composition => reuse previous
work to create new scientific value

RPs can be active computational elements
(Dynamic RPs)

e Workflows + execution environment

e Statistical analysis, combination with other

results, ...
21




PUNCH Science Catalogue

Collect available material from across PUNCH community in a common,
searchable catalogue
o publications, code, datasets/sources, existing catalogues
o Common interface to establish links
Catalogue entries are the research products (RPs)
Use these collections to develop meta-data schemes, describing the RPs

o building on existing developments in particular in astrophysics
o establish schemata to allow composition of RPs

Portal Entry point for user searches

22



Platform SDP

Research product contains executable workflow

Metadata description of workflow

{ N
X AT [
Search .. L/\
& find : : PY
Data Simu- Tools Code Meta- Publi-
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Many options for the user 23




The Use Cases: How and where our work might improve

https://www.punch4nfdi.de
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Numerical
Tools
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Analyzing distributed ; 450 analysis
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Real-Time
Analysis

Publishing &
Validation
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https://arxiv.org/abs/2009.03287

The Use Cases: An ex

ample from a gIobaI anaIyS|s
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The Use Cases: An example from a hadron spectroscopy analysis

Hyperons coupled channel analysis Pentaquarks @ LHCb [PRL122(2019)222001]
[EPJ A55(2019)180] - £;0
combination of data from Combined analysis scattering 31200 g i

) data + B-decays could constrain | 3 ikt |
Several eXperImentS background from hyperons_ %1000 —backgrou:nd
JLab, CERN,... Need infrastructure to combine g 800 '

datasets and fitters :

“by hand” 2 600

H
o
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Summary

The PUNCH Science Data Platform SDP is an important part of the
PUNCH4NFDI consortium's plans for advancing the computing of the PUNCH
sciences and the whole NFDI

It builds on the collaboration with other platform developments, and on the
improvement of platform use through a continuation of the developments of
techniques available in our communities

The Research Product is a central part of the PUNCH-SDP: It can add an
important representation of knowledge in the interaction and integration of
data, metadata, simulation, tools and code, which is especially strong in our
communities due to the one-off nature of our experiments: Big Data and
unique one-off experiments place common challenges for (Astro)Particle-,
Hadron-Physics and Astronomy
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Backup
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File Edit View Search Tei L Help

[sneubert@lxplus7106 REANA-test]$ rm -rf reana-demo-bsm-search/
[sneubert@lxplus7106 REANA-test]$ git clone https://github.com/reanahub/reana-demo-bsm-search.git
Cloning into 'reana-demo-bsm-search'...
remote: Enumerating objects: 45, done.
remote: Counting objects: 100% (45/45), done.
remote: Compressing objects: 100% (28/28), done.
remote: Total 126 (delta 15), reused 36 (delta 11), pack-reused 81
Receiving objects: 100% (126/126), 6.17 MiB | 9.11 MiB/s, done.
Resolving deltas: 100% (49/49), done.
[sneubert@lxplus7106 REANA-test]$ cd reana-demo-bsm-search/
[sneubert@lxplus7106 reana-demo-bsm-search]$ 1s

LICENSE README.rst reana.yaml
[sneubert@lxplus7106 reana-demo-bsm-search]$




File Edit View Search Tei L Help

[sneubert@lxplus7106 REANA-test]$ rm -rf reana-demo-bsm-search/
[sneubert@lxplus7106 REANA-test]$ git clone https://github.com/reanahub/reana-demo-bsm-search.git
Cloning into 'reana-demo-bsm-search'...
remote: Enumerating objects: 45, done.
remote: Counting objects: 100% (45/45), done.
remote: Compressing objects: 100% (28/28), done.
remote: Total 126 (delta 15), reused 36 (delta 11), pack-reused 81
Receiving objects: 100% (126/126), 6.17 MiB | 9.11 MiB/s, done.
Resolving deltas: 100% (49/49), done.
[sneubert@lxplus7106 REANA-test]$ cd reana-demo-bsm-search/
[sneubert@lxplus7106 reana-demo-bsm-search]$ 1s
LICENSE README.rst reana.yaml
[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client create -n myanalysis

[sneubert@lxplus7106 reana-demo-bsm-search]$ export REANA_WORKON=myanalysis

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client upload

[sneubert@lxplus7106 reana-demo-bsm-search]$




File Edit View Search Terminal Help

remote: Counting objects: 100% (45/45), done.
remote: Compressing objects: 100% (28/28), done.
remote: Total 126 (delta 15), reused 36 (delta 11), pack-reused 81
Receiving objects: 100% (126/126), 6.17 MiB | 9.11 MiB/s, done.
Resolving deltas: 100% (49/49), done.
[sneubert@lxplus7106 REANA-test]$ cd reana-demo-bsm-search/
[sneubert@lxplus7106 reana-demo-bsm-search]$ 1ls
LICENSE README.rst reana.yaml
[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client create -n myanalysis

[sneubert@lxplus7106 reana-demo-bsm-search]$ export REANA_WORKON=myanalysis
[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client upload

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client upload code/

[sneubert@lxplus7106 reana-demo-bsm-search]$




File Edit View Search Terminal Help

[sneubert@lxplus7106 REANA-test]$ cd reana-demo-bsm-search/
[sneubert@lxplus7106 reana-demo-bsm-search]$ 1s

LICENSE README.rst reana.yaml
[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client create -n myanalysis

[sneubert@lxplus7106 reana-demo-bsm-search]$ export REANA_WORKON=myanalysis
[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client upload

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client upload code/

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client start

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client status
RUN_NUMBER CREATED STARTED SIS
6 2021-01-14T10:04:13 2021-01-14T710:07:38 running
[sneubert@lxplus7106 reana-demo-bsm-search]$




File Edit View Search Terminal Help

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client create -n myanalysis

[sneubert@lxplus7106 reana-demo-bsm-search]$ export REANA_WORKON=myanalysis
[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client upload

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client upload

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client start

[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client status
NAME RUN_NUMBER CREATED STARTED STATUS
myanalysis 6 2021-01-14T710:04:13  2021-01-14T10:07: running
[sneubert@lxplus7106 reana-demo-bsm-search]$ reana-client status
RUN_NUMBER CREATED STARTED SIS
6 2021-01-14T10:04:13 2021-01-14T10:07: running
[sneubert@lxplus7106 reana-demo-bsm-search]$

PROGRESS
32/65




sneubert@lxplus7106:~/REANA-test /reana-demo-bsi
@Uxp /! /i prefitpdf 9567% v R =

postfitpat 1m0 v (R (= - 1$ reana-client status
STARTED

1:13 2021-01-14T10:07

]1$ reana-client status

Bsinel STARTED

iﬁ; 1:13 2021-01-14T710:07

Bacd 1$ reana-client status
STARTED

1:13 2021-01-14T10:07

]1$ reana-client status
STARTED

1:13 2021-01-14T710:07

]1$ reana-client status
STARTED PROGRESS

1:13 2021-01-14T10:07 67/65

16 reana-client list |

1$ reana-client list ;
STARTED ENDED SIS

1:13 2021-01-14710:07:38 2021-01-14T710:17:15 finished

1$ 1s

.rst reana.yaml

[sneubert@lxplus7106 reana- demo bsm-search]$ reana-client download plot/postfit.pdf

[sneubert@lxplus7106 reana-demo-bsm-search]$ 1s
LICENSE README.rst reana.yaml
[sneubert@lxplus7106 reana-demo-bsm-search]$ evince plot/postfit.pdf

(evince:7961): GLib-GIO-CRITICAL **: : g_dbus_proxy_new_sync: assertion 'G_IS_DBUS_CONNECTION (conne
ction)' failed
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