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KASCADE timeline

« 57 collaborative papers in

reviewed journals (4-5 still in queue,
short author list papers not included)

* 56 PhD thesis
» 86 diploma/master thesis
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KCDC in a nutshell

- providing open access to astroparticle physics research data ,
as required by funding agencies #KCDC_KIT

« data provider

» follows the “Berlin Declaration on Open Data and Open Access”
» free, unlimited, open access to KASCADE cosmic ray data

» selection of fully calibrated quantities

* reliable data source

e guaranteed data quality

KASCADEe

e information platform

» experiment description

* meta information for data analysis

* physics background

» use of modern web technologies

* tutorials (focused on teachers and pupils)

* as long-term digital data archive " oy o

Nderen et es, nur €N

« archive of software and data

- for the collaboration : : :
« for the public https://kcdc.ikp.kit.edu/
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https://kcdc.ikp.kit.edu/

The Web Portal

e open data publication

- follows the “Berlin Declaration on Web pages Job system |
Open Data and Open Access” Data selection Par?"I:II processing
ICI ‘ i Scalabilit
» explicitly requests the use of web Meta.lnformatlon ility
technologies Tutorials
Downloads

free unlimited access for everyone .
« scientific and non-scientific Server infrastructure
audience in focus, requires CMS System
: . User Management
extensive documentation

‘modern technologies :
. , _ q Web interface Databases
* internet access & interactive data Adminictration

, T Providing the data
selections AT Providing selections
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KCDC, the software

providing a modern software solution
for publishing KASCADE data
for a general audience

In a second step: release the software
as Open Source for free use by
other experiments

* Publication foreseen under Open Source License

» General software solution for open access to (astroparticle) data
* Following the concept of open access to research data

* Modular, flexible framework for data publication

» Good scalability (e.g. to large computing centers)

« Simple configuration via web interface

* Based solely on Open Source Software
(Python, Django, HTML/Javascript and CSSdata provider)

Java

HTML

5|

Andreas Haungs S!(IT

20-22.02.2017, Aachen



NABOO I8 releasedl
B3.2.2017

KIT

Karlsruhe Insti
nstitute of Tes
chnology

bs
CDCuers'mnNﬁBOO
EE%SCADE GRAM
ncements/...

KCcDC KCDC_KIT
pilestone release #K
eyents from KASCAD
chc.ihp.hit.edufannou

KCDC Homepage

Welcome to KCDC

KCDC Motivation

KCDC Regulations ztea aim o the project KC
» Informati the E:?Cn;gngt of a [?Ublic dat[;ccef-:tfesf(:ADFf Cosmic Ray Dat
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R e o e o v e “33-3103-'33'0iﬁfvﬁﬁffa?ﬂ?%zg changelod ~ CLOSED BETA - version - NABOO

quality

> Data Shop _' New & Modified Features

Specia ' in the new release NABOO W have not only increased the amount of data published by a factor of more than 3

Publications G and added @ new detector component (GRANDE], we have as well rebuilt the whole patashop backend.
E— F_ The patashop is now 2 plug'm system pased on a newly writien spftware package which will alse be made

ug - avai\ab\e for pubﬁc usage.
Education/Lehre * pet it
etails:
Déh - WE added about 200.000 Qoo events 50 NOW all 433,000 000 events recorded by the KﬁSC&[}E;‘KﬁSC&DE—Grande
e:per‘rment during 13 years of data raking are available for public usage.
. the newly added detector component is the GRANDE petectot Array (called GRAMNDE} with 9 new qu-ant'\t'\esr
These are:
o XC-? _shower coré position as recenstructed W GRANDE
"o 1 o Y - Y-shower core position a3 reconstructed by GRANDE
K AEA el o Te- zen'\th angle as reconstructed by GRAMDE
K 3 fl D& o AZ- azimuth angle 3% recenstructed by GRAMDE
sruhe Shower Co o Nch - number of charged particles it GRANDE
and Affdu Det e E » Nmu - number of muons from KASCADE a8 used in GRANDE
PCfOr o Age - chower age pararneter as reconstructe y GRANDE
314 The inew . RCOC verss . GDeposit- energy deposits of all charged particles in GRANDE,Fstat'\en
on NABOO has been released 1 o GArrival - arrival ime of the first particle in G nDE/station
R . the former pub\‘\shed quant'\t'\es e;“v-dens'\t\; an -density have been rep\aced by eh-deposit and u—depdsit
respect'wre\n,r which are directly measured and thus offer move flexible analysis
KCDC OPEN BETA - VERSION NA the Prese\ect'\er\s have been updated to the new data sets and extende
B0O.00 5= We updated o Ubuntu 16, mongoDB 3.2, python 3.5 gunicorm 19, and RabbitMC 1.6
- We changed pur storage concept in mongoDB to speed up the process‘\ng of the requests
« the KCDC—Manua\ has been extende
unts and wser histories according privacy protect‘\en gu'\de\'\nes
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KCDC data shop
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KCDC Data Shop
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Law and Order

open data publication KCDC approach

 no ready available open data licence licence based on EULA model (as usually for software)
« free access to data and web portal » licence details: following the industry
« good scientific practice for work with data + flexible and adaptable to our needs
« citation of collaboration, KIT, and web portal mandatory * signed during registration
« free redistribution of data “as is” » shipped with each data package
[ haungs] | HOME| KIT| IKP| IMPRESSUM | ADMIN | LOGOUT

SKIT

Karlsruhe Institute of Technology

KASCADE Cosmic Ray Data Centre (KCDC) / Open B

KCUE Homepage Regulations - Legal Aspects of KCDC

KCDC Motivation

Rew End User Licence Agreement for using the KCDC webportal and the KCDC data (EULA)

: This EULA provides the rights and duties of the usage of the KASCADE Cosmic Ray Data Centre (KCDC) webportal

Information © (hereinafter called WEBPORTAL) as well as the corresponding scientific KCDC data (hereinafter called DATA).

The Karlsruhe Institute of Technology (KIT) is the owner of the WEBPORTAL which contains DATA, as well as printable

Announcements © materials about KCDC and online or electronic documentation about KCDC (hereinafter called DOCUMENTS), and
related modules (hereinafter called SERVICES) of KCDC.

FAQS Please read this EULA carefully. By using the WEBPORTAL or by using any SERVICES or by downloading DATA, You
(You, as the licencee, are hereinafter called YOU) agree that this EULA is enforceable like any written contract signed
by YOU. If YOU do not agree to all of the terms of this EULA, click on the button that indicates that YOU do not agree to

NATAShan | ammaa e bl bnrmmn Al R~ FIH A L canlinahlal cded da cmnb cnebieien ban cinm Al ba MIFARANTAL thm menindad RATA ne b

9 ﬁ'}itﬂé‘.ﬁélﬁ,\n Andreas Haungs ﬂ(IT

20-22.02.2017, AAChen  remmemussimason



KIT

Kartirube irititute of Techeology

KCOC Homepage
KCDC Mothvation

KCOC Regulations

¢ Information

b Announcomants
FAD=

¥ Usar Account

¥ Data Shop
Spactra

Publications
* Raport a Bug

Educathon S Lahra

Tutorials and Teaching

[[ hounge 1] | ®IT | IKF | 1OME | Impresaum | edmin | logout

Access for teachers and pupils

Zur dewtschen Wersiomn E

TS k5 & oomipllation of INbanscting Mssans wWithin the vast feid of oaemic radistion ©o NiLstrats the procsssas wilthin and outsids of aur
atmoasphere by mesnc of the dats cetc of the KASCADE awparimant. Thic willl b= in wiith
taschers and puplis ta incraxce the understanding of the casmic radistion.

The calars of the frames indicats the rating of the swsncics:
rad mesans Ty ST,

SENOTES TMadIUm” Bnd Zre=n ryther Saey” wWinlks Dlus oan D Consldsrsd 35 8 TINgEr Sxarcies”,

How hesvy is a cosmic partiele?

e ]

The commic radistlon cansists of atomic nuclsl of pasithee
chargs resching fram hydrogen {1 protan) up ta bran [356
protons) trawelling through space n=arly at the spead of Nght
and hitting the asrth by chancs. Whan sntering the sarth's
atmosphars they collide with the molsculss of the air and
generate a wvaristy of particle=s [mainky muons and slactrons)
wihikch Inftiate collisions atc. This so callad shower Cascade can
be detacted with highly sophisticated Instruments called
datactors. Thess shower messursmants snsbhls = B0
datanmine tha proparties of the primary cosmic partiche ke s
mass and =nErgy.

hmre wou gat: exercise - tutorial - solution

How does KASCADE see the gky?

Earth bound datactor systems hawve ususily 8 vwery nannow fald
of visy of the sicy. Thic appli=s for telaconpes and for detactars
of coamic radiation lkewise. To show the visible part of the sicy
for =sch swpsriment the cslsctisl coordinstes have to be
detarminad from the antival direction and the armival time of
aach casmic shower and plotted In 2 sa callad “siypiot”. The
siyplot  shown here Mustrates the frequency of cosmic
shawers from certain directions 25 measured by KASCADE.

In a further ctep in the analycic chaln the anguiar bing could be
whalgitad with the axpasurs time.

herz you gat: exercise - tutorial - solution

WD OFEN BETA - VERSTON NABDD. D0 parez o KADS (1.0.0)

* The goal: Providing the data to a general public

* Education portal

— first tutorials are up

(in German and English at the moment)

- knowledge database on KASCADE,
astrophysics and related topics

— step by step tutorials of
simple data analyses

- including a modern programming
language code example

- interpretation and discussion
of the outcome

— cooperation with local
teachers and pupils

— later offering to teachers dedicated
lessons for high schools

uuuuu

* introduction

* physics background
* step-by-step analysis
* source code example
* discussion

* interpretation

* pdf download of all

lO @’HELMHOLTZ
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Physics with KCDC 4,3-108 KASCADE (and Grande) EAS events are available
This is the data set for analysis works like

» Astroparticle Physics 19 (2003) 703-714
Measurement of Attenuation and Absorption Lengths with the KASCADE Experiment
» The Astrophysical Journal 608 (2004) 865-871
Search for Cosmic-Ray Point Sources with KASCADE
» Astroparticle Physics 24 (2005) 1-25
KASCADE Measurements of energy spectra for elemental groups of cosmic rays: Results and open problems
» Physical Review Letters 107 (2011) 171104
Kneelike Structure in the Spectrum of the Heavy Component of Cosmic Rays Observed with KASCADE-Grande

o Mt Norikura 1990 — 10%¢ o broton 1020 1(11:9\’ 10“:9\?
-l - — | T T T T T T T
810"} o EASTOP 1996 R REEa - - QGSJET 01 .E i 5 | KASCADE-Grande anall-particle
: = A EAS-TOP 2003 % - elium = ® clectron-poor sample
; £ kens 1956 1) ‘EgEm A CNO o ¥ electron-rich sample
L5 E & fhen T~ 10°k Ll I * Si group " ¥=-29540.05
i < % Adelaide 1983 L £ oo n 5
- 0 AL IVE P g . . Y Fegroup g
10 & %) F A L : A : nei o 4 = 1=-2.7640.02
: KASCADE b - A X i ' % i y=-3241008
L (this analysis) E 102 L b '{' # i ‘ . t
H ] E l * 1 L = Y=-32420.05
o W - l I T | | v =107} ¥=-3.25+0.05
r 10 E " ®
05 g w l l l ®y
L E . o 10
L Fay -
- % H
43 _— K | PRD 87(2013)081101
T ST O N T ] , mowongony e V|
S 65 7 75 e o 10° 16 165 17 175 18
log,, primary energy [GeV] log ,, (E/eV)

primary energy E [GeV]
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KCDC in context of Big Data Science in Astroparticle Physics
The Astroparticle Physics community needs to continue discussion on its

= Data preservation

= Metadata preservation
= Data storage (archive)
= Computing services (Tier-centres for astroparticle physics)
= Data access (policy, technology, rate)

= Training on Data use (maintenance, tutorials)
= Data analysis, Simulation, modeling

= Data science (tools, e.g. deep learning)

= Data publication / Outreach

= Data exchange

= Data catalogues

....in order to provide a coherent and efficient way (strategy) in using Big Data

12 /ﬁ'ulssll.;:;als.g 5555 Andreas Haungs g(IT
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Computing in Astroparticle Physics (Astro-Grid / Astro-Cloud)
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XENONAT: c. 800 GB/day.

Source: APPEC brochure on Computing, 2016

= Do we need an own
Astroparticle Physics
computing infrastructure?

* independent of particle physics?

* Grid or Cloud or other technology?

« Use of commercial provider (amazon,
google, ...)?

Andreas Haungs ﬁ(l'l'
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Outreach P gE ST R

PIERRE AUGER DBSERVATORY e

Home News Cosmic Rays Observatory About Us Science Edu & Outreach Gallery ~ Internal
= VISPA to analyze Auger data
. . Online Analysis of Pierre Auger Data with VISPA
> Auger Visitor Center
Learn I ng Deep Learn I n g @ With the VISPA internet platform you can i i = -] ’
3 o > Event Display
perform physics analyses with the Pierre R .
- - - Auger public data in the web browser. Begin e i > FAQ
Algorithms & data analysis in own browser e T 8 ‘ ]
example analysis. Then, you can develop - =
= your own ideas and visualise the scientific Google Earth
EX am p I e an al yS I S resuits. To visualize cosmic nuclei 5 - —
propagating in our universe use the LS
- - CRPropa simulation program. s e IR R Journey to Auger
Writing own algorithms
VISPA is developed at the RWTH Aachen University in Germany and is used for teaching data analysis, e.g. > VISPA
VI S u al I Z i n g O W n r eS u I tS in courses on particle and astroparticle physics for third-year undergraduate physics students.
_s\ * Guide To Making an Energy
"‘ ‘\ Histoaram Using Pierre
Iy
= Masterclasses \|‘ TEILCHENWELT -coeee QUARKS, ELEKTRONEN & CO. ..
»
- Se
Netzwerk Teilchenwelt
DAS PROJEKT | AKTUELLES | MITMACHEN | ANGEBOTE | STANDORTE | MATERIAL | FORU
(Auger & IceCube) e e e
Sie sind hier: Mitmachen > Astroteilchenphysik
Dow
= Cosmic Days a0
Link
» Inter
» Wel
. EEEN ASIT
» Karr
Astroteilchenphysik o
Astroteilchenphysik und Elementarteilchenphysik folgen einem gemeinsamen Ziel: die Struktur Artik
und Entstehung der Materie zu erklaren. Kosmische Teilchen spielen dabei eine wichtige Rolle:
14 B Andreas Haungs
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Exchange of Data / Alert systems

Members and Prospective Members

http://amon.gravity.psu.edu/

. Letter of Mol in Mol
Observatory Contadt Collaboration || Review Signed
Juergen «f
ANTARES Brunner v v MOou
Auger Miguel Mostafa W W v
Mou
o v
FACT Adrian Biland MOU
Fermi Julie McEnery W
Ignacio Vg
HAWC Taboada v v Mou
IceCube Doug Cowen Vg MOU
Las Cumbres Observatory V4
Global Telescope (LCOGT) || '°9d Boreson v v MOU
Gabriela
LIGO Gonzalez v
_— Alberto
Large Millimeter Telescope Carramifiana W W W
Viadimir N
MASTER Lipunow Mou
Palomar Transient Factory || Tom Prince W
. Scott
Swift Barthelmy v v v
VERITAS Abe Falcone W W W

@ Cosmic rays
O Photons

@ Grav. waves
@ Neutrinos

Membership to AMON is open to any relevant facility, subject to signing of the AMON MOU.

15 @’HELMHDLTZ
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http://amon.gravity.psu.edu/

Data Catalogues

= Sample and links to repositories of
scientific data, mostly results, not
the “data”.

e.g., search for “Cosmic Rays”:

Found 7 result(s):

1. World Data Center for Cosmic Rays WDCCR
2. KASCADE Cosmic Ray Data Centre  KCDC
3. Spitzer Science Archive SHA
4

World Data Center for Solar-Terrestrial Physics,
Moscow

Virtual Space Science Observatory VSSO
6. LAADS Web

7. High Energy Astrophysics Science Archive
Research Center

o1

http://www.re3data.orq/

re2data.or

REGISTRY OF RESEARCH DATA REPOSITORIES

Home Search Browse Sugges

re3data.org Reaches a Milestone &
Begins Offering Badges

FPosted on April 13, 2016 by re3data.org team

re3data.org has reached a milestone of identifying and listing 1,500 research data
repositories, making it the largest and most comprehensive registry of data repositories

available on the web. It has grown steadily since its launch four years ago to cover a wide

range of disciplines from around the world.

Indexed Research Data Repositories

\\\\\\\\\\\\\\\\\\\\\

—  Growth in rennsitory listines in readata

nrg frnm Angnst 2012 tn March 2nmA

st FAQ About Schema

~——Indexed Research Data Repositories

Legal notice / Impressum

SEARCH

l re3data.org search l

A SERVICE BY

@

DataCite

FARTNERS

GFZ

Helmholtz Centre
PoTrTspam

OT'UN;—

[
+
= L
'
H
2
"

2
l“'BE?.\'"

KIT

Andreas Haungs ﬂ(IT

20-22.02.2017, AAChen  remmemussimason


http://www.re3data.org/
http://service.re3data.org/repository/r3d100010293
http://service.re3data.org/repository/r3d100010293
http://service.re3data.org/repository/r3d100010293
http://service.re3data.org/repository/r3d100010293
http://service.re3data.org/repository/r3d100010293
http://service.re3data.org/repository/r3d100010293
http://service.re3data.org/repository/r3d100010293

Example Particle Physics: Data Preservation

Preservation Model Use Case m

1| Prowide addiional documentation Publication related info search Documentation
DP"E 2 | Preserve the data in a simp#ified format Outreach, simple training Outreach
analyses
Full scientific analysis, based on

3 | Preserve the analysis level software and data format e :
the existing reconsiruction Technical Preservation

4 | Preserve the reconstruction and simulation software | Retain the full potential of the Projects
as well as the basic level data expenmental data

Data Preservation:

« Define objectives of the data persistency in HEP.

« Exchange information concerning the analysis models: abstraction, software,
documentation etc. and identify coherence points.

« Hardware and software persistency status.
 Review possible funding programs and other related international initiatives.
« Converge to acommon set of specifications in a document that will constitute

the basis for future collaborations.

https:/iwww.dphep.ora/ D. South, DPHEP collaboration

- Andreas Haungs ﬂ(IT
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http://https/www.dphep.org/

Example Astronomy: Strasbourg astronomical Data Center

Centre de Données astronomiques de Strasbourg
Strasbourg astronomical Data Center http://cds.u-strasbq.fr/

Entry point to all semvices a Object database @ Catalogue database @ Interactive sky atlas a

Combines many of the earlier mentioned issues:
e User Portal

« Data bases

« Tools

« Catalogues...

= What is different in astroparticle physics?
Diversity of Data, calibration, format, analysis, ...
I[also very different for low energy astroparticle physics experiments]!

@’1?&:;3;; 5555 Andreas HaUngS g(IT
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http://cds.u-strasbg.fr/

Digitale Agenda der Bundesregierung (2014-17) https://www.digitale-agenda.de/

ﬂ% Die
N Bundesregierung

Handlungsfelder Unsere Digitale Agenda

fir Deutschland

Digitale Infrastrukturen

Digitale Wirtschaft und digitales Arbeiten

Innovativer Staat

Digitale Lebenswelten in der Gesellschaft gestalten

Bildung, Forschung, Wissenschatft, Kultur und Medien
Sicherheit, Schutz und Vertrauen fur Gesellschaft und Wirtschaft
Européaische und internationale Dimension der Digitalen Agenda

Die #Digitale Agenda
ist Auftakt flr einen
offenen Prozess, den
alle gesellschaftlichen
Gruppen aktiv
mitgestalten sollen.

NooakowhPE

R

Zugang zu Wissen als Grundlage fur
Innovation sichern

Wir werden die Rahmenbedingungen fiir einen

Chapters

ungehinderten Informationsfluss, insbesondere in .
V. Bildung, Forschung, Wissenschaft, Kultur und Medien
1. Digitalen Wandel in der Wissenschaft forcieren

2. Zugang zu Wissen als Grundlage fur Innovation sichern

der Wissenschaft, verbessern. Diese dienen dazu, die
Potenziale fir Wissenschaft, Forschung und Bildung

voll zu nutzen. ¥ mehr

19 ﬁ?i‘é:;ﬂ;! :::: Andreas HaungS g(IT
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https://www.digitale-agenda.de/

Data Center in Astroparticle Physics

Simulations :
Analysis & Methods open access Data archive
development

Data
availability

» Data preservation ---- like DPHEP, KCDC

» Metadata preservation ---- like KCDC

= Data storage (archive) ---- like DPHEP

= Computing services (Grid vs. Cloud) --- like CERN Tier-centres

= Data access (policy, technology, rate) --- like GridKa, KCDC
= Training on Data use (maintenance, tutorials) --- like KCDC, VISPA, CDS

= Data analysis, Simulation, modeling --- like GridKa, advanced VISPA?
= Data science, workflows (tools, e.g. deep learning, tutorials) --- like VISPA
= Data publication / Outreach --- like KCDC, masterclasses
= Data exchange --- like AMON, CREDO?
= Data catalogues --- like Re3Data
Brmmonrs .. Andreas Haungs ﬁ(“‘
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Initiative for a (global) Data Center in Astroparticle Physics ?

« First for High-Energy Astroparticle Physics?
« Larger facilities, more data, request for multi-messenger analysis?

= Tasks
» Provide sustainable access to scientific data 9ECO Princpies and
= Archiving of Data and Meta-Data e i

» Providing analysis tools
» Development area for multi-messenger analyses (e.g. Deep Learning)
» Platform for communication and exchange within Astroparticle Physics
= Elements
» Advancement, generalization of KCDC
» In direction of a virtual Observatory (like in astronomy)
» In direction of Grid and DPHEP (like in particle physics)
= ,Digitale Agenda der Bundesregierung*
= OECD Principles and Guidelines for Access to Research Data from Public Funding

« High demand in (German and international) Community ! (?)
« Needs dedicated efforts and resources, i.e. concerted action

F necamovrz Andreas Haungs ﬁ(“‘
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