Reproducibility in
Computational Science:
Framing the Concept




Agenda

® Definitions of reproducibility

® Researchers: Implementation in different
lelds




Claerbout/Donoho

® Really Reproducible Research:

® “An article about computational science in
a scientific publication if not the scholarship
itself, it is merely advertising of the
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Gary King

® Replication Standard:

® “The replication standard holds that
suff' cient mformatlon eX|sts W|th WhICh to
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Theme: Science as
Collaboration

® Horizontal collaboration: with peers (see NSF
report on Grand Challenge Communities)

O e O

: O : . e , °
» " " [y R ¢ 3 H ¥ > | 4 » » LY X ’ * -
- s T . oy o v R+ N Ay & ﬁ |~ b e o s . -l 340 2 - sy X & S i ey P o SRS L YN IR b G LF S
[Py o Aﬁ".q o 34 < A = vl ok . o ' BB 3 il | e e NN VAN hé o B | .(‘1.‘ S & | @ =1 M -3 LAk W s T LAY R U S
% SRR W2 e 0 4 b | & B ) | B A - TINALY A e B Py = ) wd = = A A1l WY " B . | ] - RN M, TR L Ty A
o L R e EXV 5 T Gk e S st 2 "‘"-"%Ar S e o DA™ ‘(‘:'\> B0 Ao S "'-."_’;‘:")' WA Ak 8 T ";"t L ':?".‘I,',} e W ‘-"‘-',\ Tark AT :-"'."'.r} 27 ‘!‘: P VAT TR Ay ‘~'?-'ﬂ iy S L L K3 ey "\')')f‘:- 3




Pervasiveness of
Irreproducibility

® Scientific computation is becoming central to the
scientific method

4+ changing how research is done in many fields

4+ changing the nature of how we learn about our
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Pervasiveness of

Computation in Statistics




In different fields..

® Statistics and other heavily computational
fields: much of the work is in scripts and
code development,

° Blology and blomformatlcs economics, etc:

2o y P QAT S TR S Y Ly ) "
2y Am LA AT g AN 4N 4 ""v" S 2 Lot ‘ '~.-_' [ e A f g4 L N & b es Sl (g
I L2 V. R o~ = AT U S YR8 D
= Y 4 o ﬁ ol =27 | B o L0 ’ o ’
M o - F ﬁ -2;'.“ "‘ #: % ‘3 b, 5 | B s ke pivde 2 i e W e A, L
\ 1 ANH ,‘. At " S s A '

. "‘,,._‘_{/ Y= ;-' ‘ “ 3 Srah -_ ' ey SUTICES O 1 AT T ) P,

N aVYals ) eé\. AT W <l ooy | ImYaf~ Av Imr ey alt ey

: el 202 AVAYV A ;‘ M, ‘,‘,‘ N e -‘,’?‘ HES B R P SAYAYA B Y . ] :_‘.:."" ‘('-q.\ )
y AN C 8 . et s /) \ A S & -



Policy: who cares!?

® Computational scientists subject to
incentives just like anyone else: what are
these?
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Journal policy

® requiring code and data for publication?

4 |P issues

+ cost and st R
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Grant giving

® NSF data management plan (cost?! impact?)

o NIH PubMedCentraI d0|s (Duke scandal
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http://mission.roswellpark.org/sites/default/files/CancerLetter_Vol36No38October22.pdf
http://mission.roswellpark.org/sites/default/files/CancerLetter_Vol36No38October22.pdf
http://mission.roswellpark.org/sites/default/files/CancerLetter_Vol36No38October22.pdf
http://mission.roswellpark.org/sites/default/files/CancerLetter_Vol36No38October22.pdf

Regulatory Structure

® |ntellectual property law |: copyright as a
barrier to reproducibility: Reproducible
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Feist and Data in the Law

® raw facts not copyrightable

® original “selection and arrangement” of
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Provenance

® My opinion: solutions will be technological

® tracking analysis for sharing, versioning




