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While a synchrotron essentially provides a beam 
of radiation that can be targeted on a sample, the 
highly diverse experiments hosted on the machine 
range from simple scattering and diffraction 
experiments, producing thousands of bytes of 
data a day, through to highly complex multi-
detector, time-resolved ones which produce 
gigabytes a day.

Over its 25 year life, the SRS has had around 40 
different experimental stations. Some of these are 
designed to support a specific technique – such 
as protein crystallography – and have evolved 
gradually and become more complex over time, 
while others have been designed to host a variety 
of experiments which change on a regular basis. 
Some of these are designed, constructed and 
operated by third parties.

Over this period, computer technology has 
changed dramatically. The first experiments used 
Digital PDP minicomputers, CAMAC data 
acquisition modules and a BASIC-like language 
called CATEX. As technological development and 
experimental sophistication accelerated a diverse 
range of solutions were adopted driven by 
scientific needs, technology, funding and available 
skills. By the mid-90s, data acquisition systems 
comprised primarily of PC-based systems running 
Windows and LINUX operating systems driving a 
diverse range of hardware ranging from PC-based 
cards through serial RS232 to VME crate-based 
systems. This variety was matched by the variety 
of languages used e.g. FORTRAN, C and 
VisualBASIC.

In latter years it has become apparent that such 
diversity was unsustainable due to downward 
pressure on funding for both equipment and 
support effort. A solution was therefore required 
which would reduce the support overhead while 
maintaining the user’s ability to perform a wide 
range of science. At the same time it was noted 
that users were becoming more sophisticated and 
starting to combine multiple techniques in their 
experiments. 

As a result it became much more important that 
data acquisition software had a consistent look-
and-feel and predictable behaviour.

These requirements coincided with the building of 
the first multi-technique station on the SRS –
MPW6.2. This utilised the new CCLRC-designed 
RAPID2 detector and provides facilities for 
EXAFS, non-crystalline diffraction and X-Ray 
diffraction techniques. The station provided an 
ideal platform to develop new generic software 
which would utilise latest hardware and software 
technologies and form the basis of the Generic 
Data Acquisition (GDA) software.

These objectives were achieved through the use 
of object-orientation and the Java language to 
facilitate code reuse and hence a component-
based architecture. Extensive use is made of 
“wrapping” legacy and 3rd-party software to bring 
everything into a single framework [figs 1,2].

It is noted that commercial packages provide 
some of these features and are very popular in 
small-scale laboratory environments. However, 
they do not provide the flexibility and coverage 
required by a SR facility and do not scale well.

This distributed, network-aware, architecture 
enables a wide range of “value-add” services –
especially relevant in the “e-Science” era. 
Amongst these are remote access and monitoring 
of experiments, resilience (through redundancy 
and fail-over) and efficient data handling. Work is 
planned to integrate GDA into the e-Science 
(GRID) infrastructure so that it can take 
advantage of the GRID’s capability to help 
organise and analyse the large amounts of data 
that SR experiments can produce. Furthermore, 
automation and high throughput are addressed 
through the use of robotic sample handling [fig 3] 
and the integration of expert systems such as 
DNA which automates the collection and 
processing of protein crystallography data.

The GDA developers are working closely with 
Instrumentation Department to ensure that 
detectors such as RAPID2 can be integrated into 
GDA via generic software and hardware 
interfaces. This will enable users to benefit from 
the latest commodity processors and graphics 
cards. It is also intended that these interfaces can 
be used for integrating commercial detectors such 
as those used in protein crystallography.

The development of the Diamond 3rd generation 
light source required software which would 
provide the basis of a flexible and robust data 
acquisition system and this has given rise to a 
collaboration with the Diamond Data Acquisition 
Group to accelerate GDA development and 
incorporate Diamond-specific requirements. This 
has resulted in an injection of fresh ideas into the 
project which benefits both organisations. New 
developments destined for Diamond gain from the 
extensive experience and knowledge of CCLRC 
staff and can be tested on the SRS in advance of 
implementation on Diamond. The “constraint” of 
having an external customer has also helped 
focus the Daresbury team on ensuring the 
software development process is rigorous. This 
recently culminated in the first formal test release 
of GDA to Diamond in March 2005 [fig 4] and 
these releases will now continue on a regular 
basis. 

While much of the immediate future development 
will focus on Diamond and SRS requirements, this 
will feed back into, and benefit, future CCLRC 
facilities such as ERLP and 4GLS. Ultimately, it is 
hoped that the software will be made available to, 
and be taken up by, other similar facilities in 
Europe and beyond. 
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The key features of GDA were:
Processor and operating system independence.
Modularity – i.e. providing the ability to reuse components

as required
Easily configurable
A scripting interface to allow experiment prototyping.
Ability to incorporate and interact with 3rd party hardware 

and software – vital when users bring their own experiments 
which often uses commercial software for data acquisition 
and analysis - and to integrate with machine control systems 
such as EPICS. 

Fig 1 : GDA representation of beamline elements 
Fig 2 : GDA user interface for initiating an EXAFS scan
Fig 3 : Station 14.2 robotic sample changer
Fig 4 : GDA release CDROM
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