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Figure 4: e-log-
book architecture.

Figure 5: Example of editing a user comment in the e-logbook.
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The two tape libraries used at ESRF are StorageTek (now OR-
ACLE) SL8500s, each capable of holding up to 8375 tapes, 64 tape 
drives, and eight robotic arms. Tapes are LTO-7 and LTO-8 with 16TB 
of data per tape and 360 MB/sec read/write access for the latter. The 
backup software successfully used at ESRF for more than 20 years is 
Time Navigator (TiNa) from Atempo. TiNa allows accessing data based 
on time stamps. The archiving functionality is based on in-house soft-
ware. In 2020, we are considering using the ADA product for backup 
and archiving.

Two issues need further attention: the very high number of small 
files still generated by some of the ESRF beamlines must be encapsu-
lated into larger (HDF5) files; otherwise, it will be impossible to keep 
up with writing them to tape. The recent decision of ORACLE to dis-
continue the StorageTek product line forces us to review the situation 
for future investments.

PaNOSC and the EOSC
Science is about reproducibility and being open. ESRF already 

has an Open Data policy combined with an Open Source software 
policy. However, besides the scientific goal of reproducibility of re-
sults, there are practical considerations that suggest that data ser-
vices need to go beyond simply downloading data and searching 
metadata.

ESRF users do not always have the necessary infrastructure to deal 
with the volume and/or complexity of the data. Ultimately, we would 
like to be able to provide not only data, metadata, and software, but also 
appropriate infrastructure for data analysis. Initiatives like the H2020 
Calipsoplus [13] and PaNOSC [14] projects go in the direction of 
implementing an Open Science Cloud and linking up to the European 
Open Science Cloud (EOSC). The ESRF is coordinating the PaNOSC 
project and co-leading the Data Analysis as a Service (DAAS) proto-
type in Calipsoplus. ESRF and ALBA are developing a prototype of a 
common portal for Data Analysis as Service (DAAS) across multiple 
synchrotrons in Europe as part of the Calipsoplus project.

PaNOSC is an ambitious 12 M� project aimed at laying the founda-
tions of an Open Science Cloud for photon and neutron facilities in Eu-
rope. It will provide a common API to allow data discovery at different 
facilities and to share DAAS solutions. For the latter, solutions around 
JupyterHub, containers, and remote desktops in the browsers (based on 
Guacamole) have been adopted as the base technology for providing 
ready-to-use solutions for scientific fields studied at the ESRF.

Conclusion
The adoption and implementation of the data policy are progressing 

well and constitute a cornerstone for FAIR data management at the ESRF. 
With the exponential growth of the data produced and the rapidly increas-
ing complexity of the data analysis and the required IT infrastructure, it 
is essential to help the scientific community with professional data man-
agement on which other services can be implemented. Data management 
will ultimately determine the extent to which the ESRF Extremely Bril-
liant Source can be used in the most efficient way. With many other syn-
chrotrons following in the footsteps of the ESRF for similar upgrades of 
their storage rings and beamlines, many developments will be discussed 
and carried out jointly in Europe and beyond in the frame of the LEAPS 
[15] initiative. The most visible expression of this collaborative approach 
will materialize in services accessible through the EOSC. �
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