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22. BASTILLE – Better Analysis Software to Treat ILL Experiments –
 a unified, unifying approach to data reduction and analysis

M. Johnson (1) - on behalf of the ‘Computing for Science’ Group

(1) Institut Laue-Langevin, Grenoble, France 
Abstract

Data reduction and analysis is a key component in the production of scientific 
results. If this component, like any other in the chain, is weak, the final output 
is compromised. The current situation for data reduction and analysis may be 
regarded as adequate, but it is variable, depending on the instrument, and 
should be improved. In particular the delivery of new and upgraded instruments 
in Millenium Phase I and those proposed for Phase II will bring new demands 
and challenges for software development. Failure to meet these challenges will 
hamper the exploitation of higher data rates and the delivery of new science. 
This fact has been realised by other leading, neutron scattering centres that 
have recently launched major, data analysis software initiatives, for example 
DANSE at SNS and MANTID at ISIS. 

State-of-the-art

Data analysis software has traditionally been provided by instrument scientists. 
There are however several drawbacks in this approach: (1) the programming 
skills of scientists are variable and there is a clear trend to fewer scientists 
being able to programme, (2) scientists now have more demanding roles on 
instruments in terms of technical and scientific development and therefore less 
time to spend on programming, (3) scientists tend to have a local view of 
software for their instruments whereas users visit several instruments and should 
experience a common look-and-feel in terms of data analysis software, (4) the 
instrument-by-instrument approach leads to a duplication of effort in software 
development and maintenance, and (5) when instrument scientists leave or retire 
there can be a loss in key expertise. The input of scientists is however essential 
since they know best how data is collected and how it needs to be treated.
One role of the CS group has been to provide and support data analysis software in 
the most efficient and coherent way possible, which effectively means supporting 
a limited number of packages. For historical reasons, in part, this means that 
the LAMP package is used in DIF, TOFHR and LSS and there is a software suite 
for treating data from all TAS instruments. CS software is complemented by 
other packages, notably in DIF (CrysFML, FullProf), TAS (Restrax) and LSS 
(Grasp), developed by scientists. The NPP group has traditionally been self-
sufficient in terms of data analysis, although this point should be revisited.

While the current situation represents a reasonable level of unification and 
rationalisation, this must be taken further to safeguard exisiting codes, and 
the know-how that they represent, and to facilitate new developments. For 
practical reasons, mainly related to manpower and current expertise, some 
new software has to be developed outside the CS group, for example new 
single crystal diffraction software will be developed using the CrysFML library 
and single crystal TOF software is being imported from ISIS. 

While CS collaborates in these activities, there is clearly a need for the CS group 
to be able to develop and integrate new software more easily and efficiently.

Proposition

The proposed project is to provide a single, underpinning software infrastructure 
for data analysis, which would ensure:

a clear vision of software provision at ILL,• 
a clear role for the CS in maintaining and developing the infrastructure • 
and 
the codes there-in and therefore a well-defined framework for recruiting • 
and training CS staff,
ease and efficiency of development within a common, well-defined software • 
environment,
safeguarding of key, existing software,• 
ease of communication with other software like instrument control software • 
to allow real-time data analysis and experiment control, or software from 
other institutes or sources.

The current status quo and historical background prevents any one of the 
existing packages from being more widely used. In addition, most codes are 
developed over the course of time and should be re-written periodically to 
allow historical aspects of the code to be removed and new technology to be 
embraced. A new infrastructure building on the experience acquired in CS and 
from similar initiatives being pursued in other, leading neutron centres would 
have the advantage of allowing a clearly defined, collective ownership of the 
software for the CS group and instrument scientists. This is a crucial point 
for the wide uptake of the new software and significant contributions to the 
software by scientists, which will be decisive in the success of the project.

The way ahead

We are not in a position today to define the most appropriate software solution 
for a new infrastructure for data analysis software. However, based on our 
experience in CS, a modern software infrastructure would include a kernel of 
basic functionality for inputting, outputting, manipulating and plotting data, 
libraries of scientific routines and a graphical user interface. The software 
package should easy to distribute and install on personal computers and 
probably be accessible via the web. It should also be able to use efficiently 
modern computer hardware for memory and CPU intensive analysis.

In the coming year, using existing resources in CS, we are able to:
Review current practices and likely future needs at ILL.• 
Survey software initiatives at other central facilities, like DANSE for SNS • 
and MANTID at ISIS, and possibilities for collaboration.
Produce a roadmap for data analysis software at ILL including a description • 
of likely technical solutions.
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During this period of reviewing and reporting, and indeed until a new software 
infrastructure is fully operational, most of the resources currently in CS will 
be required to maintain and make essential developments to current software 
and support activities like instrument simulations and sample simulations, i.e. 
the Computation Lab. We therefore envisage that additional manpower will be 
required to:

Prototype: develop and evaluate test implementations of possible software 
solutions (e.g. 1 person, 1 year), and Implement the new infrastructure and 
integrate a comprehensive set of key, ILL-wide data analysis software over a 
short time period.

The second, major, implementation and integration phase is likely to need a 
number of people (5 to 10) for three years so the cost of this project would 
be comparable to building a new instrument (2-3 M€). While the infrastructure 
and its contents would be maintained and developed by the CS group, new 
instrument projects must foresee and a budget and manpower for the integration 
of new software, ensuring that instrument hardware and software is delivered 
as a complete, coherent package, which has never been the case to date.

23. MOORE: Computational Centre at ILL-ESRF-EMBL site

M. Johnson (1) - on behalf of the ‘Computing for Science’ Group

(1) Institut Laue-Langevin, Grenoble, France

Abstract

The purpose of this proposal is to fund one person for three years to federate 
existing computational resources at ILL, ESRF and EMBL and to provide a service, 
supported by the existing IT groups, for high performance computing. This 
service would include, for example, proper management of queuing systems 
and efficient code compilation on multi-core and processor architectures, in 
order to optimise use of resources.

Intensive computer simulations and calculations in general play a key role in 
many aspects of scientific production at central facilities like ILL, ESRF and EMBL. 
At ILL, Monte Carlo ray-tracing simulations are used to design new instruments 
and also perform virtual experiments in which neutrons passing through optical 
elements then interact with the sample. The description of the sample can be 
analytical, like a static structure factor, or determined, in turn, from simulations 
like molecular dynamics. In terms of understanding materials and science, 
sample simulations constitute the corner stone in which the interactions between 
electrons, spin, atoms and molecules can be investigated. In order to build a 
computational chain in which neutron scattering data can be simulated, given 
the description of an instrument and the sample, additional codes are required, 
like nMoldyn for calculating S(Q,ω) from molecular dynamics trajectories. A 
range of codes are used in this context, from commercial, to academic supplied 
by university groups and home-made.
 
Computing power at constant cost continues to grow exponentially. Although 
processors are not increasing in speed significantly, other elements of the 
computer are and, importantly, more and more cores and processors are being 
packed into the same physical volume. At ILL we have ~250 cores in one 
cluster and this is likely to double in the near future. At ESRF and EMBL several 
clusters also exist. This type of computational resource certainly amounts to 
over 1000 cores on site today.

The purpose of this project is to provide and evaluate the provision of what is 
likely to become a key service, namely supporting high performance computing 
at ILL/ESRF/EMBL. Today, IT and Computing for Science groups and scientists 
are collectively investigating and providing adequate support for cluster 
management and operation. 
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