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Abstract

Context: Empirical Seftware Engineering (ESE) replicatien
researchers need te stere and manipulate experimental data
for several purpeses, in particular analysis and reperting.
Current research needs call fer sharing and preservatien ef
experimental data as well. In a previeus werk, we analyzed
Replicatien Data Management (RDM) needs. A nevel cen-
cept, called Experimental Ecesystem, was prepesed te selve
current deficiencies in RDM appreaches. The empirical ecesys-
tem prevides replicatien researchers with a cemmen frame-
werk that integrates transparently lecal heteregeneeus data
seurces. A typical situatien where the Empirical Ecesystem
is applicable, is when several members of a research greup, er
several research greups cellaberating tegether, need te share
and access each ether experimental results. Hewever, te loe
able te apply the Empirical Ecesystem cencept and deliver
all premised benefits, it is necessary te analyze the seftware
architectures and teels that can preperly suppert it.

Goal: ldentify the mest apprepriate technelegies fer the
implementatien of the Empirical Ecesystem cencept.

Method: Fer the purpese of technelegy identificatien, feur
features are particularly relevant: Velume eof data, archi-
tecture, data semantics and manipulatien facilities. These
features were surveyed in repesiteries and data sharing and
preservatien teels used in the sciences by means ef a system-
atic literature review.

Results: 17 sharing and preservatien teels reperted in the
literature were identified. The fields of Genemics and Pre-
teemics, and secendarily Bielegy, stand eut. Given the im-
pertance of these disciplines in teday’s science and ecenemy,
it weuld net e surprising that many ether preprietary teels
weuld have gene unneticed. Regarding repesiteries, there are
hundreds available (either publicly er restricted access) in the
Internet. Typically, they aim at benchmarking, er reanalysis
and synthesis of existing empirical studies. Mest repesite-

ries (weth in number and impertance) beleng te the “hard
sciences” (e.g. bielegy, physics, etc.), but virtually every re-
search area is represented, including ESE.

Mest teels and repesiteries use relatienal datalases fer
data sterage, with very little exceptions. When the ameunt ef
stered data is very high (e.g. Genemics), relatienal databases
are being sulstituted oy big data management infrastructures
such as Apache™ Hadeep®. Relatienal datakases are alse
used when data are distributed. Glelbal cenceptual medels
guarantee the intereperability ameng different data seurces.
When data are heteregeneeus, the situatien is mere cemplex.
Standard cenceptual schemas may net lse useful, secause the
semantics eof the lecal data de net necessarily agree the mean-
ing assigned te the glebal schema. Likewise, large parts ef
the cenceptual schema may net e applicable te lecal data
seurces, and the links ameng lecal medels may net lbe easily
defined. The current trend is abandening classical cencep-
tual schemas (e.g. entity-relatienship) and standardize the
vecabulary ef the demain using entelegies.

Manipulatien facilities are almest invariably effered using
welo pertals. In seme cases, repesiteries previde welb services
te give access te data fer e-science purpeses.

Conclusions: The review eof the technelegies used feor the
implementatien ef repesiteries and sharing and preservatien
teels in the sciences shews that cemmen, well-knewn tech-
nelegies (particularly, relatienal datakases) can be used feor
the implementatien of the Empirical Ecesystem cencept. The
enly exceptien is the semantic integratien ef lecal medels.
Instead of cemprehensive, glebal cenceptual schemas, entele-
gies are being increasingly used fer semantic integratien.
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