Software framework testing at the Intensity Frontier
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NOvVA is a second generation long-baseline neutrino Lo NOVA has already produced more than 1 million Monte Carlo and detector generated files amounting
oscillation experiment situated in the Fermilab NuMI g to more than 1 PB in size. This is divided between a number of parallel data streams such as far and
beam line. NOVA consists of a 300-ton near detector and near detector beam spills, cosmic ray backgrounds, several data-driven triggers and over 20 different
a 14-kiloton far detector, separated by 810 km, which Monte Carlo configurations.
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objects reconstructed . .. .
/ evolving, multi-tiered, interdependent NOVA
\ software framework. In total there are greater

than 12 individual software tiers, each of which
performs a different function and can be
configured differently depending on the input
stream.
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1. Detector data in the

NOVA will make high precision measurements 1 Derector dare nthe The totcal size of NOyA recorded data sul?divided.according to the different
_ e _ data acquisition system '\ data tiers. These tiers are separated into logical steps such as: data-
of the neutrino mixing parameters and aim to N - acquisition, offline file formatting, reconstruction of physics objects and
The NOVA Far Detector under construction. The completed determine the neutrino mass hiera rchy. jdgifs:;tLﬂ;e;ifgg;ft':iw'th particle ID. Each tier progressively adds higher level information into files.
detector measures 15m high x 15m wide x 60m long. identification applied.

The testing framework

In order to regularly test and validate that all of these software stages are working correctly NOvA .
has designed a powerful, modular testing framework that enables detailed validation and

benchmarking to be performed in a fast, efficient and accessible way with minimal expert
knowledge.

The rigour enforced through this flexible
testing framework enables NOvVA to
rapidly verify configurations, results and
software and thus ensure that data is
available for physics analysis in a timely
and robust manner.

The core of this system is a novel series of python modules which wrap, monitor and handle the
underlying C++ software framework and then report the results to a slick front-end web-based
interface. This interface utilises modern, cross-platform, visualisation libraries to render the test
results in a meaningful way. They are fast and flexible, allowing us to cater, easily, for new tests and
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- falled, got return code: 65 software setup as well as automated tests of any static An example of overview table presented at the top
of each test summary. This provides a visual
An example of the web output displaying the results of a number of tests. In this case a problem has been identified with the reconstruction. releases created. overview as well as all of the batch process logs.

Visualising the results Predicting future needs

The outputs of the tests are analysed using a variety The benchmarking
001 DB parsing o of web-based visualisation tools in order to convey Chain execution time per event [s] for test: development 05:25:04 27/03/2015 information reported by
: DB queries @ . . . . . o
_ e meaningful information to the experimenter. B raw2root the tests is utilised to
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The memory usage of one test visualised using the : future needs and to plan
Bokeh python library. The coloured circles are A bar chart, produced using google charts, showing the recorded time per event for a production campaigns
displayed at times when important processing steps number of different tiers run on a number of different data streams. As with the other accordingly

occur. These provide the user with contextual
information on mouse hover.

graphics this is interactive enabling the user to select processing tiers and data streams
at will.

The results are interactive graphs and charts ~‘
that allow the experimenter to contextualise |

important features, such as spikes in CPU or 'i facebook,com/novaexperiment u @NOvVANuUZ
memory usage associated with events A D3 based graphic displaying the size of one data format

occurring within the processing or the point produced during tests. This graphic allows users to drill down to T
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of failure of a given process. study the particular portion of the data format they are —— WWW-nova fnal. govV m.tamsett @ sussex.ac.uk
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