Accepted Manuscript 2 p—

" INFORMATION
— AND

A Software Quality Framework for Large-Scale Mission-Critical M
Systems Engineering TECHNOLOGY

Gabriella Carrozza, Roberto Pietrantuono, Stefano Russo

Pl S0950-5849(18)30092-2

DOI: 10.1016/j.infsof.2018.05.009 —
Reference: INFSOF 5996 —

To appear in: Information and Software Technology

Received date: 28 September 2017

Revised date: 5 April 2018

Accepted date: 22 May 2018

Please cite this article as: Gabriella Carrozza, Roberto Pietrantuono, Stefano Russo, A Software Qual-
ity Framework for Large-Scale Mission-Critical Systems Engineering, Information and Software Tech-
nology (2018), doi: 10.1016/j.infsof.2018.05.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.infsof.2018.05.009
https://doi.org/10.1016/j.infsof.2018.05.009

A Software Quality Framework
for Large-Scale Mission-Critical Systems Engineering

Gabriella Carrozza®, Roberto Pietrantuono®*, Stefano Russo®

@ Accenture Operations - Piazzale dell’Industria 40, 00144, Rome, Italy
b Universita degli Studi di Napoli Federico II, Via Claudio 21, 80125 Naples, Italy

Abstract

Context: In the industry of large-scale mission-critical systems, software is a
pivotal asset and a key business driver. Production andimaintenance costs of
systems in domains like air/naval traffic control or homeland security are largely
dependent on the quality of software, and there aré numerous examples where
poor software quality is blamed for major business failures. Because of the
size, the complexity and the nature of systems.and engineering processes in this
industry, there is a strong need yet a slow shift toward innovation in software
quality management.

Objective: We present SVEVIA, a framework for software quality assessment
and strategic decisions support for large-scale mission-critical systems engineer-
ing, and its application in a three years long industry-academy cooperation.
Method: We started with the analysis‘of the industrial software quality manage-
ment processes, and identified the key challenges toward a satisfying quality-
cost-time trade-off. We defined new methods for product/process quality as-
sessment, prediction, planning /and optimization. We experimented them on
the industrial partmer systems and processes. They finally conflated in the
SVEVIA framework.

Results: SVEVIA was integrated into the industrial process, and tested with
hundreds of.software (sub)systems. More than 20 millions of lines of code —
deployed.in about 20 sites in Italy and UK — have come under the new qual-
ity measSurement and improvement chain. The framework proved its ability
to support: systematic management of software quality and key decisions for
productivity’ improvement.

Conclusion: SVEVIA supports team leaders and managers coping with soft-
ware quality in mission-critical industries, yielding figures and projections about
quality and productivity trends for a prompt and informed decision-making.
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