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Why data citation?

Data citations are persistent and technology-agnostic
interfaces, serving multiple purposes:

1. Credit

Preparing and publishing data is an intellectual activity
that, in many cases, deserves its own credit.

2. Provenance

Use of well-known data helps establish credibility.

3. Access

Citations should not just describe data, but also facil-
itate its (re-)use.

Properly-implemented data citations should promote
data sharing, increase transparency, enable repro-
ducibility, and allow researchers to extend each other's
work.

Problems with data citations

» There is no standard way to cite data. Most
current “data citations” are really just citations
to papers or websites that describe a dataset.

» Data structures are often richer than the doc-
ument hierarchies supported by conventional ci-
tation. This is particularly an issue for geospa-
tial data.

» Data is often published as a dynamic service,
as opposed to a static dataset.

More generally, scientific data are often retrieved as
complex subsets of larger datasets that may change
over time, and a citation to the data should include
information about the subset request [4]. For con-
venience and accuracy, such citations should be gen-
erated automatically [1]. Our proposed solution ex-
tends the API| of the Open-source project for a Net-
work Data Access Protocol (OPeNDAP) to generate
citations precisely matching the requested data.

OPeNDAP at a glance

OPeNDAP facilitates remote data access by abstract-
ing the local data storage format and by allowing sub-
setting.

OPeNDAP request: __
host: https://opendap.cr.usgs.gov/opendap/hyrax/ | S—
product: |MOD09A1.006/
tile: h08v05.ncml
band: ?sur_refl_b02
time: [792:1:792]
y-dim: [1200:1:1700]
X-dim: [0:1:600]

subsetting

Figure: Subsetting of MODIS data with DAP.

Handlers exists for a variety of data stores, such as
SQL databases or CSV and netCDF files, allowing
conversion of these stores into the DAP data model.
A DAP server may then convert the data from the
DAP data model into the format of the client’s choice
through the use of responses [3].
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Figure: DAP handlers and DAP responses

Similar to the handlers, a variety of responses such as
netCDF, KML, and WMS are supported. We extend

this service with a 'citation response’.

Equipping OPeNDAP with data citation functionality
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Citation generation

The citation response has been implemented in the
pydap server, and as a DAP-citation proxy.

* DAS: Data Attribute Structure
* OCCuR: OpeNDAP citation creator
* MDS: Metadata store

- DAP Server
back-end

A

Forwards data request
OR Dbuilds citation from
DAS (+ MDS), OPeNDAP
request and rules.

. . OPeNDAP/ DAP Server
e | R

OPeNDAP
(HTTP)

a) Data request

Is forwarded to DAP
Server front-end

b) Citation request
triggers DAS request to
DAP Server front-end.

Figure: DAP-citation proxy schema

Metadata

Citations are generated with metadata stored in the
DAP data attribute structure (DAS). A citation will
contain at least the DataCite mandatory properties
[2]. If the mandatory properties are not available from
the DAS, the citation generator will fall back to re-
trieving metadata from a metadata store (MDS).

Cited data retrieval

Cited static DAP datasets can easily be accessed
through e.g. a permanent link. However, if a DAP
dataset is evolving over time, a DAP resource needs
to be able to resolve “as-of " specifiers to avoid dif-
ferences between the cited data and the re-retrieved
cited data. This could possibly be implemented by:

1. ETags

Comparison of resource ETag (e.g. last modified time)
with the dataset ETag in the citation.

2. Fingerprints

Comparison of fingerprint (e.g., cryptographic check-
sum) of cited subset with fingerprint of re-requested
subset.

3. Versioning

Comparison of the cited data’'s version with the
currently available version. (We use version here as
a catch-all for assigned fixity, as opposed to fixity
inferred from data properties.)
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