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Four Topics:
1. FAIR Software?
2. Software as Heritage

3. Towards an International Software
Sustainability Infrastructure

4. A Software Seal of Approval?
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Sustaining software

Costs & Complexity

Software Archive

Keep the Keep or emulate a

software running platform for the
software to run on

Keep the knowledge
and support for users
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We are not funded to care about software... yet!
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Why do we care about software?

1. Our customers ask us

2. Research Infrastructures demand it (eg. CLARIN)

3. Replication of results requires both data and the tools that
process them

4. Information about data is often encapsulated in software

5. Linking data and other research resources (publications,
project information - NARCIS)

6. Software as a special form of data (that is executable)

7. SoSu as required element in Research Data Management

HOME ABOUT NARCIS

NARCIS

CLARIN: “Centres take care
for the sustainability of data The gatiwsy o scholarl Information i the Netherlans
and tools and the permanent R e 1

access to them”

Search...

1,317, 85? 161,553 64,667 53,612 2,951
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Work on SoSu to which DANS contributed

« TDS Curator project (2010-2012): use case to “curate” the software
and data of the “Typological Database System”: https://goo.gl/uTzRhH

« Workshops on Software Sustainability (eHumanities/KNAW,
Amsterdam, 2013; Knowledge Exchange, Berlin, 2015; NCDD,
Amsterdam, 2016)

 Reports on SoSu: https://goo.gl/BG69AuU

— Software sustainability at the Heart of Discovery (with Netherlands
eScience Center)

— A Conceptual Approach to Data Stewardship and Software Sustainability
— Software Sustainability - final report (commissioned by NCDD and NDE)

— Guidelines for Software Quality (with Radboud University Nijmegen,
Huygens Institute, CLARIAH): https://goo.gl/HLi4nD

— Research Software Sustainability: Report on Knowledge Exchange

workshop by Simon Hettrick, SSI (Berlin, October 2015):
https://g00.gl/0Dm4kQ

« Webinar on SoSu: https://goo.gl/ShmyZH
« Memorandum of Understanding, INRIA, Software Heritage Archive
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Can we use DSA and FAIR for software?

* Neil Chue Hong spoke about a “"Software Seal of Approval”
in another session

« I will focus on FAIR principles for Software

« Why use the FAIR data principles and not use existing criteria
dedicated to software quality?

« Do the FAIR principles cover the right aspects?
« Do they cover enough ground?

« How to operationalize and implement them?

« How to proceed?
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Why use the FAIR data principles and not use

existing criteria dedicated for software quality?

« Simplicity: the FAIR principles are simple
« Popularity: everybody seems to like them
« Software as a special kind of data

- Extend Data Management Planning with
requirements about software

« Political: research funders are embracing
the FAIR principles

« Operationalization and Implementation are
not fixed

EURGPEAN COMMISSION “Specify what methods or software

Directorate-General for Research & Innovation
- tools are needed to access the
data? Is documentation about the
software needed to access the
Guidelines on data included? Is it possible to
include the relevant software (e.g.

in open source code)?” https://goo.9l/7Jggs5

H2020 Programme

FAIR Data Management in Horizon 2020
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https://goo.gl/7Jqqs5

In the FAIR Data approach, data should be:

« Findable - Easy to find by both humans and computer
systems and based on mandatory description of the
metadata that allow the discovery of interesting datasets;

« Accessible - Stored for long term such that they can be
easily accessed and/or downloaded with well-defined
license and access conditions (Open Access when pOSSIb/eQ@'
whether at the level of metadata, or at the level of th%«a&‘
actual data content; a\\@

« Interoperable — Ready to be combined with otgbePe
datasets by humans as well as computer sgest ms;

- Reusable - Ready to be used for futuraeesearch and to be
processed further using ComputatIQﬁP&\‘f methods.
QO

o° https://www.dtls.nl/fair-data/
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Approaches to software quality in the context of
sustainability

« Software Quallty Management: Application Architecture Standards
derived or extracted from ISO s ooy mPlience (Ulve App Domain e
9126-3 and ISO 25000:2005 + Data access performance

Coupling Ratios

quallty mOdeI (SQuaRE). * Component (or pattern) reuse ratios

. ] Reliability
* Consortlum for IT SOftware Quallty Fgglggkger;ﬁntrﬁeaidling (all layers UllLogic/data)
(CISQ) has defined five major * applicable - compliance wih OO and structured
desirable structural characteristics - Secure conrois taccess to system uncions, acoess Security
needed for a piece of software to
provide business value: e
M = Transaction
REI-iabi!ity, _E'_ffiCienCY, Security, :;J:go;rrl;hr;fn?ing practices (eg use of polymorphism, dynamic Eﬂiciency
Maintainability and (adequate) e ming (dead code, smptycods..)
S 1Ze. Documentation
® Ma’nta’nablllty Of SOftwa re IS. :g%iﬁ;;i[::?jI;:tro?;r;grit,rfjg:t:e;ondees—lsewIdocumem,atinn - Maintainability
only one of the quality dimensions. . 2% . e oasiston
It InCIUde_S Concepts Of I Portability: Hardware, OS and Software component and
modularity, understandability, DB dependency levels Size
Changea b"ity, testa bility, Technical and Functional Volumes
reusability, and transferability . Funcion poinis - dherence o specitcatons (FPUG,
from one development team to Goamiz refermnons.-)
another. https://en.wikipedia.org/w/index.php?curid=32370588
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SSI "maintainability checklist”

« Can I find the code that is related to a specific problem or
change?

« Can I understand the code? Can I explain the rationale
behind it to someone else?

« Is it easy to change the code? Is it easy for me to
determine what I need to change as a consequence? Are
the number and magnitude of such knock-on changes
small?

« Can I quickly verify a change (preferably in isolation)?

« Can I make a change with only a low risk of breaking
existing features?

« If I do break something, is it quick and easy to detect and
diagnose the problem?

https://www.software.ac.uk/developing-maintainable-software
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Criteria for evaluating Software Sustainability

f‘\ Software
JN Sustainability SOFTWARE EVALUATION: CRITERIA-BASED

Institute NovemBer 2011

Software Evaluation: Criteria-based Assessment

Mike Jackson, Steve Crouch and Rob Baxter httDSZ//QOO.quYRMOl

Online sustainability evaluation

A link to the results of your personalized Software Evaluation Survey will be emailed to you.

Guidelines for Software Quality
CLARIAH Task 54.100

*Required

About you

What is your name *

Maarten van Gompel
Centre for Language & Speech Technology
Radboud University, Nijmegen
Jauco Noordzij
Huygens ING
Reinier de Valk & Andrea Scharnhorst
Data Archiving and Networked Services (DANS)

Royal Netherlands Academy of Arts and Sciences
September 30, 2016

What is your email address *

What is the name of your software? *

Q1 - What your software does

Question 1.1: Does your website and documentation provide a clear, high-level overview of your
software? =

O Yes
O No

Question 1.2: Does your website and documentation clearly describe the type of user who should
use your software? *

0 Yes

ion 1.1
(‘_/CLAR'AH Version |
) s https://goo.gl/HLi4nD



https://goo.gl/9YRM01
https://goo.gl/HLi4nD

From SSI and CLARIAH Criteria to FAIR: Usability

5 Usability 73 42

5.1 Understandability Understandability Is the software easily understood? F1 11 6 M S

5.2 Documentation Documentation Comprehens.lve well-structured F2 25 12 M S
documentation?

54 Bkl Buildability Straightforward to build from source on a ) 11 4 W S
supported system?

5.5 Installability Installability PURlENaEETE D skl e cployene ? 19 10 w S
supported system?

5.3 Learnability Learnability YYD Rl e TR 2 RL 7 5 C s
functions?

5.6 Performance - Does the software perform well? R2 - 5 C S
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From SSI and CLARIAH Criteria to FAIR: Sustainability 1

Sustainability &
Manageability
6.1 Identity Identity Project/software identity is clear and unique?  F3 8 M R/S
6.2 C_opyrl.ght & Copyright Easy to see who owns the project/software? Al 7 M R/S
Licensing
- Licencing Adoption of appropriate licence? A2 5 (M) R/S
6.14 Governance Governance Easy to understand how the project is run and R? ) W )
the development of the software managed?
6.4 Community Community Evidence of current/future community? R3 11 ? ?
6.3 Y T e £ S R e A3 12 M R/S
download?
6.5 Testability Testability Easy to test correctness of source code? R4 19 S S
6.6 Portability Portability Usable on multiple platforms? 11 17* C S




From SSI and CLARIAH Criteria to FAIR: Sustainability 2

Evidence of current/future developer
Supportability Supportability O
6.8 Analysability** Analysability**  Easy to understand at the source level? F4 20 8 M** S
6.9 Changeability ey |y L el ene| GSmiT MR GRS il 14 6 w s
developers?
6.12 Interoperability Evolvability Evidence of current/future development? R6 5 1 w R/S
- Interoperable with other
e I JiESre el i required/related software? 13 6 i > S
Interoperability for Does the software comply to
6.13 commznit (CI.VARIAH) - requirements for integration into the 14 - ? C R/S
y community (CLARIAH) infrastructure
6.10 Reusability - To what extend is the software reusable? R7 - 3 W* % R/S
6.11 e B vy i Are security and privacy dealt with R? i ) S R/S
adequately?

* Several PC/Mac platforms are mentioned, no platforms for mobile devices
** Combine with understandability/documentation
*** |5 defined by all the other criteria
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CLARIAH’s Minimal Requirements for 4 Configurations

1 version control system 3 3 3 3
2 one command that installs all dependencies 1 1 1 1
3 built with one command 4 4 4 4
4 one command that will perform the installation 1 1 - -
5runin the foreground 1 1 - -
6 runtime dependencies 1 1 - -
7 one uninstall script 1 1 - -
8installation exceptions - - 1 1
9 README file 20 19 13 13
10documentation must be stored alongside the code 1 1 1 1
11 documentation must be also stored in an archivable format 1 1 1 1
12 website 6 6 - -
13 user interface of the application should point to the website 1 1 - -
14 user interface should point to the contact information 1 - 1 -
15 APl must be discoverable 2 2 - -
16 configuration containing all available options 1 1 - -
17 distributed under an OSI approved licence 2 2 2 2
18 CONTRIBUTING file 1 - 1 -
19 not store usernames and passwords 1 1 -
20 experimental nature must be clear - - 1 1
21requirements must be distributed alongside the code 1 1 1
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Scoring the criteria: binary?

-_-- Q5 - How you support your software
Is the software documented? Quastio 5.1: Doas your software describe how & usar can get help with using yeur softwara? *
D2 Is the documentation accessible? 1 O Yes
D3 Is the documentation clear? 0 1 "
D4 Is the documentation complete? 0 1 ooy your website and documentation describe what support, I amy, you provide 1o
D5 Is the documentation accurate? 0 1 - :':‘
Does the documentation provide a high
D6 level overview of the software? 0 1 Quastion 5.3: Doas your project hava an &-mall addracs or forum that ia solaly for supparting
Are all the necessary audiences addressed, Yes
D7 at their appropriate levels? 0 1 o
Does the documentation make use of Question 5.4: Are e-mails to your support e-mail address received by more than one person? *
D8 adequate examples? 0 1 O Vs
D9 Is there troubleshooting information? 0 1 :ztapph-cab..,.
IS the documentation ava”able from the Question 5.5: Does your project have a ticketing system to manage bug reports and feature
D10 project website? 0 1 requests? *
Is the documentation under version - ::“
D11 control? 0 1
Does the documentation describe the latest ot o your projects icketing system publicly visible to your users, so they can view bug
D12 version? 0 1 ~ Yes
T No
CLARIAH Mot applicable
SSI | commes .
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Or score on a 5-point scale?

5.2
D1
D2
D3
D4
D5

D6

D7

D8
D9
D10
D11
D12

Documentation (Low/Bad/No = 1; High/Very/Yes = 5)
How well is the software documented?

How well is the documentation accessible?

How clear is the documentation?

How complete Is the documentation?

How accurate the documentation?

Does the documentation provide a high level overview of
the software?

How well are all the necessary audiences addressed, at
their appropriate levels?

How adequately does the documentation make use of
examples?

Is there troubleshooting information?
Is the documentation available from the project website?
Is the documentation under version control?

Does the documentation describe the latest version?

Low/Bad/No

o O O o o

L S S = N =

Moderate

N N NN

w w w w w

High/Very/Yes
4

4
4
4
4
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FAIR criteria x MoSCoW

Remember KISS!




Thank you for listening!

“Tell us what
you think!”

peter.doorn@dans.knaw.nl
iwww.dans.knaw.nl
http://www.dtls.nl/go-fair/

Webinar Doorn & Dillo on FAIR & DSA:
https://eudat.eu/events/webinar/fair-data-in-trustworthy-data-repositories-webinar
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