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My Background

(short extract)

CAU Kiel, Department of Computer Science, since 2008
— Head, Software Engineering Group

— Previously: University of Oldenburg (similar position 2000-
2008), Tilburg (NL), Dortmund, Essen, Braunschweig.

Competence cluster
Software Systems Engineering (KoSSE)

Innovationsstiftung  I1SH-Transfer ISH-Transferpramie

Schleswig-Holstein ikl A
Excellence cluster “Future Ocean” p
— Principal Investigator, Research Area < Y

R10 “Ocean Observations” e —
Currently: Dean, Faculty of Engineering



A brief look at
Software Engineering Terminology

e Software:

— “Computer programs, procedures, rules, and possibly
associated documentation and data pertaining to the
operation of a computer system.”

— |EEE Standard Glossary of Software Engineering
Terminology, IEEE Standard 610.12-1990

* Concerning the term “model”:
— Software as model for the real world
— Model of the Software
* To distinguish:
— Software as Code
— Software as a Service



Agenda

* What'’s the problem / challenge that I'm
talking about?

— And what I’'m not talking about today ...
e What’s the current state?

— And what you could already do ...

 What to expect in the future?
— And what you could do ...



Recommendations of the Commission on Professional
Self Regulation in Science

Proposals for Safeguarding Good Scientific Practice DFG
January, 1998

Recommendation 7 (of 16):

— Primary data as the basis for publications shall be securely stored
for ten years in a durable form in the institution of their origin.

— Experiments and numerical calculations can only be repeated if all
important steps are reproducible.
For this purpose, they must be recorded.

(Source: http://www.dfg.de/en/research_funding/legal conditions/
good_scientific_practice/index.html)

“If I have seen further it is by standing on the shoulders of giants.”
Isaac Newton, 1676
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The Administration is committed to ensuring that, to the greatest extent and with the fewest

constraints possible and consistent with law and the objectives set out below. the direct results of
federally funded scientific research are made available to and useful for the public, industry, and
the scientific community. Such results include peer-reviewed publications and digital data.

https://www.eff.org /sites/default/files/ostp-public-access-memo.pdf
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Scientific misconduct and other
challenges

* Prof. Dullo presented several examples of scientific
misconduct, such as the case Jan Hendrik Schon.

— Thus, | can skip that part in my presentation.
 However, there are also other challenges to obey the
rules of good scientific practice,

— that are not scientific misconduct.

* Let’s take a look at an example from the work of one
of my Ph.D. students...



A Challenge for
Arne’s PhD research === Wi

GEOMAI%

Marine Biology Research

Publication details, including instructions for authors and subscription information:
o Maorine Bjmugy http://www.tandfonline.com/loi/smar20

4-|l

R
= Estimating the horizontal and temporal overlap of

pelagic fish distribution in the Norwegian Sea using

individual-based modelling

Kjell Rong Utne * & Geir Huse °

? Institute of Marine Research, Bergen, Norway
Version of record first published: 25 Apr 2012.

http://dx.doi.org/10.1080/17451000.2011.639781

e Utne & Huse provide an abstract (in part mathematical) description of their
individual-based model, but:

— We cannot reconstruct the implementation from the provided information

— Sources for calibration data are named (some are unpublished) but again
we cannot reconstruct the specific input data and parameters used.

» Without releasing the source code and the input/configuration data of the
model, reproducibility of the results is hard or even impossible.

03.12.2013 W. Hasselbring 8




Science 2 December 2011: =
Vol. 334 no. 6060 pp. 1226-1227 Science
DOl 10.1126/science. 1213847

PERSPECTIVE

Reproducible Research in Computational Science

Roger D. Peng

“Replication is the ultimate standard by which
scientific claims are judged.”

Reproducibility Spectrum

Publication +

Publication . Full
Linked and g
only Code replication
Code executable
and data
code and data
Not reproducible Gold standard

03.12.2013 W. Hasselbring 9



Editors: Konrad Hinsen, hinsen@cnrs-orleans.fr
Konstantin Ldufer, laufer@cs.luc.edu

CARING FOR YOUR DATA

By Konrad Hinsen http://dx.doi.org/10.1109/MCSE.2012.108

“Data is at the heart of science.

* A scientistis expected to be able to back up all published
conclusions with data.

 Data management should thus be a priority in science.

e Scientists can’t afford to lose data, be uncertain of what it means,
or not know where it came from.

* In the experimental sciences, there’s a long tradition of writing
down all experimental setups, parameters, and results
meticulously in a lab notebook.

* Unfortunately, computational science is much less rigorous about
data handling, although there are clear signs of improvement.”

03.12.2013 W. Hasselbring 10



So, what’s the problem / challenge
I’'m talking about?

C

\

. ° For good scientific practice, it is
important that research results
may be

— properly checked by reviewers and

— possibly repeated and extended by

other researchers.

~— « This is of particular interest for

" “digital science” i.e. for in silico
experiments

 How can Software Systems and
Services Contribute?

i \’,’_ \
David Zinn, Introduction to\fhew
Responsible Conduct of Research



What I'm not talking about?

Software and services for
detecting plagiarism, such as

Plagiarism
http:// www.plagiarismfinder.de/ [ ZTalal=ls

<@g

http://vroniplag.wikia.com/ VroniPlag

03.12.2013 W. Hasselbring 12



What I'm not talking about?

e Establishing Software Engineering best practices
in computational science, such as
— Version and configuration management
— Quality management
— Software architecture design and modeling
— Domain-specific programming languages
— Parallel and distributed programming

* To learn about such topics, you may attend my
regular lectures (BSc, MSc) in Computer Science



Agenda

* What'’s the problem / challenge that I'm
talking about?

— And what I’'m not talking about today ...
e What’s the current state?

— And what you could already do ...

 What to expect in the future?
— And what you could do ...



Research Workflows

Define the research question

v

Gather information and resources (observe)

v

Form hypothesis

v

Perform experiment and collect data

!

Analyze data

publish data

Archive and ]

¥

Interpret dataand draw conclusions that
serve as a starting point for new hypothesis

See also the presentation by
Mark Lenz last month.

v

Publish results

Crawford S, Stucki L (1990),

"Peer review and the changing
‘1' research record", J Am Soc Info

Retest (frequently done by other scientists) Science", vol. 41, pp 223-228

03.12.2013 W. Hasselbring 15



Data Repositories (Services): Examples
World Data Center for Marine

Environmental Sciences
Biogeochemistry, Circulation, and Life of Present and Past Oceans

MODEL &DATA

http://www.mad.zmaw.de/wdc-for-climate/

http://www.wdc-mare.org/

M&D

Modelle & Daten (B

COMPUTATIONAL DTU
A/V\C MATERIALS -
Center for Atomic-scake Materials Design RE POSITDRY A
https://cmr.fysik.dtu.dk/
W. Hasselbring

03.12.2013




Kiel Data Management Infrastructure —

Ocean Science Information System

Legs/Phases Numerical Models Other...

SIGN IN

ar

Context: | List all...

Welcome to Kiel's Ocean Science Information System for Cruises/Legs, Expeditions, Model-Experiments...

You can select one of the actions below to start your work in the portal. Notice, that most of the metadata is
public and available to everyone. Access to uploaded files, data, etc. may be restricted but a link or other Latest Legs/Expeditions
information whom to contact for gaining access should always be provided. If you feel that access restrictions

Label D rt - Ret Chief-Scientist
should not apply and something seems odd please contact the data management team directly by phone abe aparture eturn riel-scientis
(++49(0)431 600 4025) or mail to datamanagement [AT] geomar.de. ISL_00612_1 2012/09/20 - 2012/09/21 Vieira, Nuno
View Terms of Use Login for unrestricted access... M81/28 2010/03/29 - 2010/04/21 Werner, Reinhard

POS463 2013/11/16 - 2013/12/22 Bialas, Jérg

— Search for Events/Locations... View more...
Latest Models
..by Year :| 2000 % - | 2020 % .
Label Created Responsible Person
...by Latitude [°]: -50.0 = 90.0 MPI-ESM 2012/09/27 Wittke, Franziska
MPI-ESM 2012/09/13 Mohr, Viktoria
...by Longitude [°]: -180.0 = 180.0
piControl-ocean
20-Multi-Channel-Seismic | 2D-MCS [ ] G
View mored

30 Full Tensor Gradiometry | 3-D FTG
3D-Multi Channel Seismic | 3D-MCS [P-Cable]
ARGO Float | ARGOFL

Aanderaa Created

Access Point | AP

Acoustic Doppler Current Profiler | ADCP - Print Publication linked to Leg M77 /4 2012/08/27
by GEAr: g nyickic Madam | AM -

Print Publication linked to Leg SO218

2012/09/27
2012/09/27

...by Leg/Expedition: Print Publication linked to Leg S0218

...by Locality: View more...

.onsea:® onland: O

~with files: [ Go...

Source: Kiel Data Management Team, https://portal.geomar.de/web/guest/kdmi
03.12.2013 W. Hasselbring 17



NS
OceanH
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GEOMAR — OceanRep

§

GEOMAR -

INSTITUTE

Helmholtz Centre for Ocean Research Kiel

OceanRep

> OceanRep Home
> Contact

QUICK SEARCH

[ e

> Simple Search

> Advanced Search
BROWSE

> Author

> Research division
> Document type

> Year

RESEARCH STUDY DISCOVER SERVICE
All fields matches "toste”
Login
Displaying results 1to 7 of 7.
Refine search | New search
Order the results: by year (most recent first) *
Export 7 results as | ASCII Citation ¥
P RSS

»ill
Mo shelf selected[change

Banyte, D., Tanhua, T., Visbeck, M., D.W.R. Kar J. Kr G., LA, E
Stramma, L. and Dengler, M. (2012) Diapycnal diffusivity at the upper boundary of the fropical North Atlantic ]
oxygen minimum zone Journal of Geophysical Research - Cceans, 117 (C9). C09016. DOI

10.1029/2011JCO0T762. Item availability may be restricted.

Kértzinger, A., Bange, H., Breitbarth, E. Marandino, C., Quack, B. and Tanhua, T. (2012} Ocean-Atmosphere
Coupling — Biogeochemical Processes and Material Exchange: Contributions from the Department of Chemical

ERS

> Course of Study 2 Cceanography [Poster] In: Helmholtz-Centre for Ocean Research Kiel (GEOMAR): Scientific Advisory Board
Evaluation, 09.05.2012, Kiel, Germany . ltem not available from this repository.
Stramma, L., Czeschel, R., Visbeck, M. and Tanhua, T. (2012} Stagnant flow and eddies in the oxygen
LATEST 3. minimum zone south of the Cape Verde islands [Talk] In: Tropical Atlantic Variability meeting, 12.08.2012, Kiel,
> Peer-revi Articles Germany . ltem not available from this repository.
> All
4 Tanhua, T. and Keeling, R. F. (Submitted) Changes in column inventories of carbon and oxyaen in the Atlantic
Ocean Biogeosciences Discussions, 9 (7). pp. 8039-8073. DOI 10.5184/bgd-9-B039-2012,
ABOUTUS =
GEOMAR LIBRARY 5. Tanhua,T. (2011} 1 Wochenbericht M84/3 UNSPECIFIED.
OPEN ACCESS
POLICIES
STATEMENTS 6. Tanhua,T.(2011) 2_Wochenbericht M&4/3 UNSPECIFIED. i
HFI P

W. Hasselbring

18



GEOMAR — OceanRep link to data

Overview

DMAR
INSTITUT FORSCHEN sTU
OceanRep FS Poseidon Fahrtbericht/Cryf —2ntext:

> OceanRep Startseite
> Kontakt

SCHNELLSUCHE

—

> Einfache Suche

> Erweiterte Suche
BLATTERN

> Autor

> Forschungsbereich
> Publikationsart

> Jahr

> Studiengang

NEUZUGANGE
> Arikel — begutachtet

> Alle

UBER UNS

GEOMAR BIBLIOTHEK
OPEN ACCESS
POLICIES
GRUNDSATZE

HILFE

FAQS

03.12.2013

Arabia, 13.01.-02.03.2011

Schmidt, Mark, Devey, Colin und Eisel
Paseidon Fahrtbericht / Cruise Report P
Jeddah - Jeddah, Saudi Arabia, 13.01.-0)

List all...

.
-
@
7
i)
(]
73]

Numerical Models

ar

108 » Leg POS408/1

Events (68) Files (3)

Other...

Related Links (2)

Report, 46 . IFM-GEOMAR, Kiel. DOl 1
GEOMAR Rep 46 201" o

Text
ifm-geomar_rep46 g - publiziere Vel
Download (14MI)

Offizielle URL: http:/eprinks.ifm-geomar.de/
Supplementary Diata:

Abstract

Within the Jeddah Trangzct Project, a m|

& Add Web Infos

Leg/Phase:
Cruise/Expedition:

Platform:

Departure/Return:

POS408/1
POS408
Poseidon (POS)

Departure: 2011/01 /13 - Jeddah (Saudi Arabia)
Return: 2011/01/31 - Jeddah (Saudi Arabia)

@ Add...

cruise) offshore Saudi-Atabia (Red Sea). The sampling program involved three projects (http://www.ifm-geomar.de/index.php?

id=jeddahtransectdisc&l=1), covering aspects of marine petrology, biogeochemistry, oceanography and biology.

Typ des Eintrags: Bfjrichie (Fahrtbericht)

o

trology: Meeresgeologie; Geodynamics; Sedimentology; Oceanagraphy; Microbiology; Marine Biology; Red

Schlagwdrter: 58a ; hydrothermalism ; hydrocarban formation ; brine biogeochemistry ; ocean in statu nascendi ; bathymetry ;

phinkion ; food chain of pelagic organisms
leanRep > GEOMAR > FB2 Marine Biogeochemie > FB2-MG Marine Geosysteme

s,
Forschungsbereich: O8eanRep > GEOMAR > FB4 Dynamik des Ozeanbodens > FB4-MUHS Magmatische und hydrathermale
S

+ Cruise POS408

+ Leq POS408/1
Expeditionen/Modelle: | oq POS408/2

+ Leg POS408/3

Hinterlegungsdatum: 09 Aug 2011 1025
Letzte Anderung: 06 Jul 2012 14:59

W. Hasselbring
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GEOMAR — OceanRep link to Pangaea

$

GEOMAR

Helmholtz Centre for Ocean Research Kiel

INSTITUTE

RESEARCH STUDY

DISCOVER SERVICE

OceanRep

> OceanRep Home
> Contact
QUICK SEARCH

e

> Simple Search

> Advanced Search
BROWSE

> Author

> Research division
> Document type
> Year

> Course of Study

LATEST

Enhanced modern heat Transfer to

Spielhagen, Robert F.. Werner, Kirstin, Sore
Zamelczyk, Katarzyna, Kandiano, Evgeniya,
Katrine, Marchitto, Thomas M. and Hald, Mort¢
modem heat Transfer to the Arctic by warm Af|
(6016). pp. 450-453. DOI 10.1126/science. 119

T Text
PP | 2011_Science_Spiehagen_e I_450-3.pdf - P
' Restricted to Registered ufe
\ Restricted to Registered

Download {910Kb) | Contd

Abstract:

Abstract

L R S S M s i S ML AT R

@)

Data Description

Citation:

Project(s):
Coverage:

Not logged in (log in or sign up)
PANGAEA"
Data Publisher for Earth & Environmental Science

Always quote citation when using datal

| show Map | Google Earth B RIS | BusTex |

Spielhagen, RF et al. (2011): Planktic foraminiferal distribution and stable isotope ratios of
sediment core MSMO05/5_712-1 from the Arctic Ocean. doi:10.1594/PANGAEA.755114,
Supplement fo: Spielhagen, Robert F; Werner, Kirstin; Sor , Steffen Aagaard;
Zamelczyk, Katarzyna; Kandiano, Evgeniya S; Budéus, Gereon; Husum, Katrine;
Marchitto, Thomas M; Hald, Morten (2011): Enhanced modern heat transfer to the Arctic
by warm Atlantic water. Science, 331(6016), 450-453, doi:10.1126/science.1197397

The Arctic is responding more rapidly to global warming than most other areas on our planet. Northward flowing
Atlantic Water is the major means of heat advection towards the Arctic and strongly affects the sea ice distribution.
Records of its natural variability are critical for the understanding of feedback mechanisms and the future of the
Arctic climate system, but continuous historical records reach back only ~150 years. Here, we present a
multidecadal scale record of ocean temperature variations during the last 2000 years, derived from marine
sediments off Western Svalbard (79°N). We find that early-21st-century temperatures of Atlantic Water entering the
Arctic Ocean are unprecedented over the past 2000 years and are presumably linked to the Arctic Amplification of
global warming.

Hybrid ¥

Integrierte Analyse zwisct iszeitli Kli ik (INTERDYNAMIK) <
Median Latitude: 78.914531 * Median Longitude: 6.773434 * South-bound Latitude: 78.911000 * West-bound

12 NASA, TerraMetrics - Terms of Use

ctimmmnino baam mmand Ablas aaan am acie mlamad Kladbbeined fadne Ablanbia WAlaban

Kielprints is a similar service for Kiel at large:

http://eprints.uni-kiel.de

Recently, a collaboration with the Eprints Group at the University of Southampton started.

03.12.2013
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EPrints 3.3 for Research Data

Data & Projects Demonstrator BSOS Data & Projects Demonstrator e|prints

Home About Browse by Year Browse by Publications by Type ‘Browse by Non-publications by Type

Logged in as Dr Leske Can | Manage deposits | Manage records | Profile | Saved searches | Review | Admin | Logout l:l m Browse by Year Browse by Subject Browse by Division Browse by Author
N,N'-bis(2-Bromoyphenylurea Browse by
Huth, Susanne L. and Thrstial, Tery L. and Hursthouss, Michas! B, (2008) M N-bis{2-Bromoypheny jurea. [Experiment] Login | Create Account Y -
Abstract

InCnI=1/C13H10Br2NE0IC 14-8-5-1-3-7-11 [B11E-13(18)1 7-12-8-4-2-5-10(12)15/n1-8,18-17Hig-1 Data collection parameters: Pathways and Gene annotations for QTL region
Neadle;

Cnemical formula: C13 H10 Br2 N2 O; Crystal morphology: Crystal system: Orthoromibic; Space group symbol: P 21 21 . ) R . )
2; Cell length a: 11.5801(4); Cell length b: 11.5772(4); Cell length c: 4.66620(10); Cell angle sipha: 90.00; Call angle bata: G0.00; Fisher, Paul (2011) Pathways and Gene annotations for QTL region. University of Manchester.
Cell angle gamma: 90.00; Data collection temperature: 120(2); Refinement results: Sclution figure of ment: 0.0221; A Factor http://www.myexperiment.org/workflows/2152.html
[Dos): 0.0276; R Factor [Al): 0.0295; Weighted R Factor (Obs): 0.0588; Weighted R Factor [Allj: 0.0587;
Abstract
Raw/Original Stage Py d/Analysed Stage Final/Results Stage
. This workflow searches for genes which reside in a QTL (Quantitative Trait Loci) region in rice, Oryza sativa. The workflow
P " r - r - . . . " . o .
[ | mls:j‘a@; hg&ig t %;sm:.;? ¢y Data- Man Text requires an input of: a chromosome name or number; a QTL start base pair position; QTL end base pair position. Data is then
ﬂ Download [81Kb) | Preview Tast | Download (6b) Tt | Download (13Kb) extracted from BioMart to annotate each of the genes found in this region. The Entrez and UniGene identifiers are then sent to
- HKT cross-section KEGG to obtain KEGG gene identifiers. The KEGG gene identifiers are then used to searcg for pathways in the KEGG pathway

Data - Flain Text - Data - HTML database.

- Z008Ish144.res L% 2008ish144.cmi

Data - Image (JPEG) Download (4K} win | Download (38380}
| Z0Gaish144_ho1.jog

.
oad (45KD) | Previes
B ‘1 Downiload (45K | Preview

Data - Taverna 2 Workflow pathways_and_gene_annotations_for_qtl_region_815579.t2flow
@ Download (231Kb)

Taxt
= Data - T Dsta - Flain Text
HOL cross-section zﬁﬁﬂwshlﬂ checkeif. htm t 2008ish144. fcf
HmL | Download (8Ko) Taxt | Download (G9KD)
r Data - Image (JPEG) & README file - Image (PNG) gtl_pathway_19_RICE.png
2008ish144_0kljog [ el - Ploin Tec %= Download (43Kb) | Preview
Diownioad (31Kb) | Preview 2008ish144_xs.Ist 5
T Download (33Kb) =
OKL cross-section =
Data - Plain Text Official URL: http://www.myexperiment.org/workflows/2152.html
. Data - HTML Z00#ish144.atm Znndish 144 _xi.ist
12| Download [9Kb) Download [39Kb) Projects
HTML
Data - Plan Text 200815h 4.1k 44] MyExperiment
t ] Downkad (235K
Tust Funders

[2] Joint Information Systems Committee

Miscellanecus Stage
Item Type: Dataset

- Image (JPEG) 2008ish144_hiljog - Image (JPEG) 2008ishi44_Tkijog X
Dow'.lo:d 4.5Ka Preview Dow'.lo:d 38K} | Preview Subjects: Q Science > QH Natural history > QH301 Biolog:
HIL cross-section h

THL cross-section Divisions: Faculty of Engineering. Science and Mathematics > School of Electronics and Computer Science

e !) - Image (JPEG) Z00gish144_hk 1. jog Data - Image (GIF) 2008ish144_elipsoid. git Depositing User: Dr Leslie Carr
Downiload (84Kb) Prw N Download (21Kb) | Preview .
e Date Deposited: 29 Jun 2011 10:49
L 1 cross-section
r Data - Plain Text Zit#ish144.mal Last Modified: 29 Jun 2011 11:25

Data - Plain Text 2008sh144.pdp t ) Downioad (20730) »
t Downiload [101Kx) Taxt URI:  http://apropos.ecs.soton.ac.uk/id/eprint/154
— - Data - Flain Text 2008ish 144,00

Data - Plain Text 2008ish 144.ins t | Download [4Kn) Actions (Innin reanired
t ] Download (4Kb] Test
Taxt I ™ )

Data - Plain Text 2008ish144.inchi | View |
t | Download (9580} !
Tast

Data & Projects Demonstrator is powered by EPrints 3 which is by the School of and Computer Science at the University of

Other Documents

README file - HTML pian. htmi
Dowmlosd (22Kh)

(ot README file - ROFXML pian. rof -

==t Source: Lesly Carr,

i Data - Generic Spreadshest (Tab Separa
Downioed (5145}

Summary metadata taken from oniginal ¢ . —_— — UniverSity Of Southa mpton 21
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Agenda

* What'’s the problem / challenge that I'm
talking about?

— And what I’'m not talking about today ...
e What’s the current state?

— And what you could already do ...

 What to expect in the future?
— And what you could do ...



PubF Iow

Toward Publlcatlon Workflows

Funded:
Software Engineering Group, University Kiel

Associated:

Excellence cluster “Future Ocean”

Data and computing center of GEOMAR
Library of GEOMAR

Computing center of University Kiel
Library of University Kiel

/BW
German National Library of Economics -
Leibniz Information Centre for Economics

http://www.pubflow.uni-kiel.de/

03.12.2013 W. Hasselbring

Deutsche
Forschungsgemeinschaft

DFG

P
Y

future ocean
KIEL MARINE SCIENCES

Q
GEOMAR

Helmholtz-Zentrum fir Ozeanforschung Kiel

Christian-Albrechts-Universitat zu Kiel

Leibniz-Informationszen
Wirt: hf
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Data and Paper Flow
(in Ocean Science)

[ Observatlon I“e|:l|+|l:.+E"|‘iAY Data CurationJ

Repository

Vlsuallzatlon |nStItutI0na|

s
l ejprint

repository software
[Research Papelj

Simulation &
Analysis

@

[ Review

03.12.2013 W. Hasselbring
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The initial PubFlow case study

CTD Rosette System

(Conductivity /
Temperature /

Depth/pressure
sensor).

03.12.2013 W. Hasselbring 25



CTD Workflow

PubFlow — OCN_To_Pangaea
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Automatically collecting
provenance data in PubFlow

Provenance information describes the origins and the history of (research) datain
its life cycle, and the process by which it arrived:
— Adescription of all modifications and changes
— Alistofall methods applied
— Alist of all systems and personsinvolved
— Answersto
* when,
where,
how,
* why.
Given the documented history of an object, the object attains an authority that
allows scholarsto appreciateits importance, whereas, in the absence of such
history, the object may be treated with some skepticism.

Usually collected and used in databases, data warehouses, workflow systems,
scientific data processing, Web services, etc.

We employ Kieker [Rohr et al. 2008, van Hoorn et al. 2009] for automatically
collecting provenance data [Brauer and Hasselbring 2012, 2013a, 2013b].



Need to save data + processing
(not yet addressed in PubFlow)

Main Knowledge
article
/Processing\ Information Methods
_ Data
‘‘‘‘‘‘‘‘‘‘ T ¥ ~ Product
Data Data Datasets

Algorithms + Data Structures = Programs

Source: Kunze, John A; Cruse, Patricia; Hu, Rachael; Abrams, Stephen; Hastings, Kirk; Mitchell,
Catherine; et al. (2011). Practices, Trends, and Recommendationsin Technical Appendix
Usage for Selected Data-Intensive Disciplines. http://escholarship.org/uc/item/9jw4964t




PERSPECTIVE NALIre

doi:10.1038/naturel0836

The case for open computer programs

Darrel C. Ince', Leslie Hatton? & John Graham-Cumming”

 “We argue that, with some exceptions, anything
less than the release of source programs is
intolerable for results that depend on
computation.

 The vagaries of hardware, software and natural
language will always ensure that exact
reproducibility remains uncertain,

— but withholding code increases the chances that
efforts to reproduce results will fail.”
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http://research.spec.org/

spec - SPEC Research Group

Enter search word...

Wednesday, 02 January 2013

Quantitative Evaluation and Analysis Tools

Home
Mews This page hosts a repository of peer-reviewed tools for quantitative system evaluation  Important Links
FAQ and analysis. The published tools have undergone a thorough review process by RG Cloud Working Group

-
¢ [0S Benchmarking Werking Group

+« SPEC Distinguished Dissertation Award

+ Quantitative Evaluation and Analysis Tools
L]

™

multiple independent experts to ensure high quality and relevance to the community.
The review process covers important quality factors, including maturity, availability and

Mission and Charter

Working Groups -
usability.
ICPE Proceedings Latest Newsletter lssue
. - ICPE International Conference
Benchmarking Portal Overview of Hosted Tools
Awards
name
Submission ) ) .
Faban  Faban is a framework and tool to CDDL 1.0 Unix or Windows.
Newsletter automate the creation and running of Java 5 or later.
Member Organizations multi-tier server performance
Steering Committee tests/workloads.
Eoniact Kieker  Kieker is a framework for application  Apache Java & or later.
performance monitoring and License,
dynamic software analysis. Version 2.0

See, for instance: [Waller and Hasselbring 2012]

Source code and benchmark code / data are available at
http://kieker-monitoring.net/
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Executable, data papers

A executable paper
5@ grand challenge

SIR knowledge enhancement in the

Static
content

Interactive
=~ result

visualization

More info at |
http://www.executablepapers.com/ | "

I

http://www.articleofthefuture.com/

Execution
input data

6
Jl

Fig. 1: Conceptual view of the executable paper. Static content (the body of the publication) is extended by interactiv
access primary data and reenact computations in order to validate the presented conclusions or navigate result spaces
approval, readers can also obtain access to the underlying code of the experiments presented in the publication. The i
and can be integrated with the Publisher’s portal.
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An Example Executable Paper

gk-lkat,tm.tuumsg - Remotedesktopverbindung - = _)E_]
l) Applications Places System @& =

File Edit view Go Help File Edit view Search Tools Documents Help

& et 1 (10f42) |FitPagewidth | & kioren v Fsave (& Q G

README R

Constructing o Bidivectional Tronsfonmation
between BPMN and BPEL

with a Fumetscaal Logie Prog

ming Language

Alsbrmct

Terminal

File Edit View Search Terminal Help

Muenster Curry Compiler
Version 8.9.11, Copyright (c) 1998-2807

Type :h for help

a =AY ' 17:45
= Gf ol 1501201 =

SHARE: a web portal for creating and sharing executable research papers
http://sites.google.com/site/executablepaper/
http://dx.doi.org/10.1016/j.procs.2011.04.062
http://www.springerlink.com/content/y148817864016412/
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What about social networks?
it SOCIAL
= - 3 ‘NETWORKING
Social Networking

Meets SOftware Specific social networks for
! academics exist such as
Development ResearchGate
Perspectives from GitHub, (http://www.researchgate.net) or
MSDN, Stack Exchange, Mendeley
and TopCoder (http://www.mendeley.com/).
Andrew Begel, Microsoft
Jan Bosch, Chalmers University of Technology |IEEE Software 30(1) 26-28, 2013
Margaret-Anne Storey, University of Victoria Dlglta| ObjECt Identifier: 101109/M5201313_
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http://dx.doi.org/10.1109/MS.2013.3

Policies and Incentives

* Funding agencies, such as the DFG, require strategies
for research data management
— Institutional data policies and infrastructures may help
— “Modular” data management policy for Kiel Marine Sciences
may already be reused

* Published data and code may be listed in CVs

e Cost benefit analysis of the DRYAD repository

— Papers with published data receive higher citation counts:

* Piwowar, Vision, Whitlock: “Data archiving is a good investment”,
Nature 473(285), 2011 http://dx.doi.org/10.1038/473285a



Metrics scenarios for the data publishing models
(and comparison with the current scientific publication model)

Models
Data Publication
Currently = -~
available tools c w c T w» T <
UEES I with Metric dimensions g g o S 8 | 52
metrics 3 5o 243 g5
possibilities for ® = o g g2 | o3
“data metrics” o= o ) =
S =] o 5 s &
o o8
: Ddata Citation Size-dependent Yes Difficult (1) | Yes (4) | Yes
ndex .
Data (Web of Science) Size-independent
publication & - Google Scholar | - Direct average performance Yes No Yes Yes
citation-based | - Scopus
metrics - Microsoft
Academic Search | - Source-based performance Yes No Yes (3) Yes
- DataCite
- ImpactStory
- Twitter, Social media indicators Yes Yes Yes Yes
. Facebook
Altmetrics- ~Mendeley
based metrics | CiteULike Readership counts Yes No Yes Yes
- Repositories Downloads & views counts e
- Data Journals (DUI metrics) ves Difficult (2) Yes ves

http://www.knowledge-exchange.info/datametrics




The data life cycle
(http://www.scc.kit.edu/forschung/Isdf.php)

Data management

Data analysis

Smulation
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Summary

* |f you are only interested in getting a Ph.D,,
— this talk was not really of interest to you, sorry.
* |f you are (also) interested in scientific impact,
publish
— research papers,
— research data,
— documented code, and
— do networking with related stakeholders.

e Software systems and services may help
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