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Abstract: The ALMA software is a large collection of modules, which implements the functionality needed for the observatory day-to-day operations. The main
software components are: array/antenna control/correlator, telescope calibration, submission/processing of science proposals and data archiving. The
implementation of new features and improvements for every software subsystem must be in coordination with developers schedule, observatory milestones
and testing resources available to verify new software. This paper describes the software delivery process adopted by ALMA since the construction phase and its
evolution until these days. It also describes the acceptance process defined by the observatory in order to validate the software used for science operations.
Main roles of the software delivery and acceptance processes are mentioned on this paper including their responsibility at the delivery of the different software
releases. Finally, some ideas are presented about how the process should change in the near future by considering the operational reality of ALMA Observatory.
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mg model currently adopted differs from the lllulll one in terms of
releases delivered for science commissioning. We moved from 6- month
which consider testing and integration as part of the cycle. This model also

The ALMA Observatory started its commissioning phase at the Chilean site
during the end of 2009, It considered some antennas installed at the high site
(5000m) and the deployment of the first quadrant for the baseline correlator.
Additionally, the assembly, integration and verification activities (AIV) related to
the new aray slamentsdelivered by manufacture vendors [, contnued more
intensely at lities (3000m). C process by
using direct observing systems [cnntml and correlator software, front-end

“Phase A - Developer Integration & Testing: Developer tests

archive, etc.) was required at the Observatory and, at the other hand, the
preparation, integration and testing of pre and post observing software. In
terms of software releases, a cycle of 6 months for the delivery of new features
was established, which included capabilites for the observing systems and the
proposal handiing process as well. These cycles considered several phases
before declare the software as accepted for AIV activities or Early Science
observations as described at figure above. Software was commissioned by using
prototypes antennas and there was time available with the operational

+Phase C - Validation: Science Validation

Actlondr with daos s
rs (5], Also independent lhiui were parallelized (as showed in figure.
;nu;ple resources. Formal responsibilities were defined at the computing and
the planning and delivery of the software. Thus, the release and aceeptance
introduced. The steps to accepts a release are:

hardware for tesing purposes Howayer this approach was deficient when
IV activities started at site. There were less
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Conclusio
This paper pi the I of the release process in agreement with the life cycle of ALMA Observatory. There was a transition from a traditional and static development model, suitable for early construction

phases, toward a dynamical one, which considered commissioning restrictions. This new model takes into account the delivery of lite releases in terms of features but more stable as a whole. This also increased the frequency of the
development cycles according to the observatory’s milestones and decreased the integration/testing time required before the science commissioning phases. Formal phases were introduced as part of the process and responsible
for every stage were properly identified and designated. This facilitated the process control, allowing a deterministic schedule for the entire cycle. There was also more emphasis for controlling changes over commissioned releases
used for official science activities. The creation of a control board for approving/rejecting changes, evidenced the importance of maintain operational software stable as much as possible. The results showed at the end
demonstrated this was the correct path since ALMA commissioning phase has been successfully performed from the software point of view. However, there is still another important milestone to be completed by the Observatory
in the coming years: the full operations model that will demand a new adaptation of the software delivery process in order to fulfill the operational requirements. Thus, an agile approach was proposed that considers the
robustness and stability of the system as a mandatory goal over the introduction of new capabilities. It is expected that several improvements at the system simulation and continuous integration environment must be developed as
part of the implantation of the model. The experience reveals that the implementation of a new model is not a straightforward process. It will require several technical improvements but, more important and difficult, is the
adaptation of human capital (developers, testers, valuators) to new paradigm.
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