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Abstract - Developed in the context of the 2017-
2020 Swiss national programme “Scientific informa-
tion: Access, processing and safeguarding”, the DLCM
solution (dlcm.ch) consists of an open and modular
architecture for long-term preservation of research
data. While being compliant with the OAIS standard,
the proposed solution makes the deposit of research
data straightforward, yet allows the qualification of
the submitted formats so as to inform users of the
risks incurred on the long term.
research data repository, OAIS
compliant, web services, preservation planning, user-
friendly portal, OLOS
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l. INTRODUCTION

Data is the foundation for research. From labo-
ratory results to population statistics or satellite
images, researchers rely on data to formulate
hypotheses, review the work of others, and ulti-
mately advance the understanding of the world.
But for researchers, managing increasingly large
datasets can be a burden, and a distraction from
their actual research work. Each step of the data life-
cycle, from acquisition, storage to publication and
long-time archiving, requires the use of different
tools and providers. Regulations, in Switzerland and
abroad, also affect how research data may be shared
and stored. The complexity and cost of managing
research data is an unnecessary interference for
researchers and their home institutions. A solution
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to this problem wouldn't just benefit researchers,
but society at large.

A. Context

The Swiss DLCM project [1] was initially launched
in September 2015 and regrouped library and IT
teams from eight Swiss higher education institutions
(HEI). The first phase of the project focused on the
identification of the researchers’ needs, which led
to the documentation of main use cases and basic
services, such as: access and contact point for infor-
mation, training, and personalized advice, as well as
active data management solutions, including long-
term preservation, and data publication according
to international standards [2]. In August 2018, the
phase 2 of the project (which regroups 3 Swiss HEI)
was initiated (and is due to end in December 2020)
with the goal to extend the prototype developed
in the previous phase into a national service, avail-
able through a Web portal, or directly imbedded
in researcher’s existing software ecosystem, and
grounded in realistic business models to ensure
financial sustainability [3]. A multilingual National
coordination desk offering tailored support,
consulting and training to the academic commu-
nity through a network of experts is another main
outcome of the project.

B. DLCM Long-Term Preservation Solution

The outcome of the DLCM project consists of a
highly integrated data management system for
researchers. Based in Switzerland, and backed by
multiple Swiss data centers, this solution allows
researchers to safely manage, publish and preserve
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on the long-term their data. Designed to be compat-
ible with most data creation tools and formats,
the DLCM solution works across all disciplines. Its
modular interface allows users to build a plan suited
to their needs, compliant with data management
regulations and standards. Crucially, it enables
researchers to retain full control over their data,
allowing them to monitor and limit access to their
datasets to a restricted circle of researchers.

Il. A VERSATILE ARCHITECTURE

The DLCM solution (aka “OLOS”) consists of an
open and modular architecture for the long-term
preservation of research data, compliant with the
OAIS standard (ISO 14721) [4] and FAIR principles [5],
and compatible with cloud deployment. The various
modules of the solution offer a range of services that
allow researchers to prepare their data for preser-
vation, namely: to submit them with a pre-ingest
step followed by ingest, to archive them physically,
to index the metadata and to be able to access them
according to specific rights. For uploading large
datasets (TB and more), which still represent real
challenges for transferring them via Internet, CERN'’s
technologies (Xrootd, FTS, etc.) are being considered.

This set of services, which includes DOI attribu-
tion to the dataset, are available via RESTful APIs
(Representational State Transfer) Web services, which
guarantees the implementation of best practices in
the domain: virus scanning, file format detection,
checksum calculation, integrity check, replication, etc.
In other words, they are standardized and therefore
agnostic to the technology. For instance, laboratory
tools can be connected to DLCM through the deposit/
file upload/validation APIs with minimum adaptations.
In addition to APIs, an intuitive portal offers an alter-
native path to submit and access data, while hiding
the complexity underlying the OAIS mechanisms.

A. Metadata

In the DLCM solution, archiving metadata is a key
and mandatory feature of the system to preserve
the dataset with the right level of information. This
feature is important to search and share datasets,
but also to enforce the correct action of preservation
in the future, i.e. format conversion. Users provide
mandatory and recommended Datacite fields: iden-
tifier, creator, title, description, publisher, publication
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year, and resource type; and optional information
about the uploaded items (in advanced mode). The
solution thus offers the capability to complete a
dataset with specific metadata, which are research
domain dependent and embedded within the METS
container. Furthermore, to ensure integrity of the
preserved objects, all administrative information is
contained within the PREMIS schema.

B. Preservation policy

Another outcome ofthe DLCM project consists ofa
preservation planning module (preservation-centric
workflows), which handles replication and synchro-
nization of data, stored in different data centres. This
feature represents a major capability to address the
long-term preservation objective. This notion defines
the preservation strategy to be enforced by organi-
zational units or by institution. This policy will set:
the number of copies, the geographic location and
physical multi-tiering support (spinning disks, tapes,
etc.), the qualification of the data format compliance,
the frequency of integrity check, the migration plan,
and the data disposal at the term of the life-cycle,
if applicable. Service invoicing will depend on those
selected options.

C Data Preservation

In principle, before ingesting data into a reposi-
tory, researchers should comply with recommended
formats so that migration cycles can be ensured on
the long term. Such a compliance is however not
always possible for various reasons, which include
performance and volumetry, and also simply
because commercial solutions often force the use of
proprietary formats. To support the preservation of
any data regardless of format, data are preserved
at the bit-level only, providing researchers with the
possibility of storing data at minimal cost while
complying with the publishers’ and/or funders’
requirements. Obviously, this is not what informa-
tion professionals are seeking, but it responds to
field needs. Conversely, with more standard formats,
preservation mechanisms are applied to ensure that
data remain intelligible throughout the migration
cycles, yet this necessitates a more intensive prepa-
ratory work from the data producers. In both cases,
preserved data remain as accessible as possible for
further uses, and is not kept as dark archives. Access
is consequently facilitated, opened as much as
possible following standard formats, with the aim of
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serving other researchers in the near and far future.

Value assessments must be performed so that

the costs for preserving bitstreams match the
intrinsic value of the preserved datasets, given that
this value can lessen with time. Such assessments
will be done by the preservation planning module,
through a workflow which will rise a warning to the
datasteward, either atthe term of the data’s declared
preservation duration, or on a periodic basis.

CONCLUSIONS

The information contained in research data

constitutes a valuable asset for the researchers. Yet
researchers too often ignore the importance of the
data life-cycle, a concept that encompasses a multi-
tude of facets. The DLCM solution was designed to
facilitate such a cycle while ensuring best practices
in long-term preservation are applied. Key features
of the proposed solution are the modularity of the
architecture and the possibility to either ingest data
directly from the researcher’s working environments
through APIs or to deposit them manually through a
user-friendly portal.
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