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Introduction 

Context-awareness is "a dynamic property of a system that can evolutionarily affect the software 
system's overall behavior in the interaction between the actor and the computer"[1]. In turn, 
context is "any piece of information that may be used to characterize an entity's situation (logical 
and physical objects present in the systems ́ environment) and the relations that are relevant to 
the actor computer interaction." (based on[1]). Therefore, Context-aware software systems can 
identify changes in the logical or physical environment (i.e., context) and adapt their behavior to 
provide better service to the actor. 

 Context-aware software systems (CASS) are now mainstream. In less than a year, the hype of 
the press went from CEOs arguing that "driverless trucks will never happen"[2] to the first 
successful coast-to-coast driverless truck journey in the US[3]. The hype of context-aware 
software systems is well deserved. However, we argue that the engineering methods have not 
yet been developed to ensure the safe and secure delivery of context-aware software systems. 
In particular, since 2015, we have been studying the availability of testing technologies to support 
the testing of a context-aware software system[4]. At the time, our main finding was that none of 
those proposals accept that context varies, and as such, that it should change during the testing 
process. Extending this into the whole life cycle process is needed to engineer context-aware 
software systems, and we still believe there is a need for more evidence-based research to 



understand how to accommodate context in all lifecycle phases. 

 Notwithstanding, there is circumstantial evidence that the industry is developing, testing, and 
deploying context-aware software systems (self-driving cars are just one of the possible 
examples.) These efforts, usually led by the Big Tech (like Tesla, Uber, Amazon, among others), 
do not seem to have found an outlet in peer-reviewed academic literature. Therefore, we 
proposed a venue to host industrial reports of the engineering of context-aware software systems, 
expecting it to bridge the evidence gap in the technical literature. 

To summarise, this special issue aims at identifying industrial practices that have yet to be 
published, or studied, in the mainstream academic literature—acknowledging that both the 
industry and academia are currently approaching the domain with practices and methodologies 
that can be of interest to computer scientists, software engineers, and practitioners. 

In this special issue 

The papers included in this special issue cover a range of topics within the engineering of  CASS. 
However, they also uncover that the field is ripe and calls for more evidence-based research. The 
papers in this special issue offer complementing context views. There is a clear overlap between 
the context-awareness and self-adapting systems, as described in paper two. Furthermore, some 
areas of the software development lifecycle have not been covered by the papers in this issue 
(for instance, Requirements Engineering or Maintenance). In short, we are delighted to introduce 
these papers. Their evidence-based nature introduces important aspects to take care of when 
engineering context-aware software systems. 

The paper "Context-Oriented Behavioral Programming" introduces a programming paradigm that 
accommodates context. It is a novel paradigm for developing context-aware software systems 
that extend behavioral programming by allowing b-threads to share contextual information. The 
work formally describes the proposed paradigm and presents conceptual motivations for adding 
context-oriented b-threads to a behavioral-programing paradigm and concrete implementations 
of increased complexity to show the feasibility of the approach. Arguably, the most complex of 
this is the demonstration of the approach for a smart building application. The examples show 
how the context-oriented b-threads can serve as orchestrators for the rule-based Behavioural 
programming threats. This programming paradigm can potentially simplify the development of 
context-aware software systems since the developer can focus on known rules and effects of 
context and behaviors without comprehensive details about all possible execution paths. 

The "Multifaceted inf rastructure for Self -Adaptive IoT Systems" presents an integrated evaluation of a 
set of tools aimed at supporting developers with the production of self -adaptive context-aware 
software systems. It is noteworthy that this paper ties in three coordinated research efforts within 
the Engineering of Context-aware software systems. With CoAP-CTX[5], the authors aim to 
facilitate service discovery in IoT self-adaptive systems. Next, with SUCCEEd[6], researchers aim 
to support self-adaptation by providing a framework that supports the specification of strategies 
and rules. Complementing with LoCCAM[7], authors aim to support context adaptation for 
context-aware software systems. This paper provides an integrated evaluation of the three 
components in the context of a smart building self-adaptive context-aware software system. Their 
results show a reduction in the software system's coupling and complexity at the cost of increased 
size, with no significant increase, and at times reduction, of the overall computation time for 
achieving adaptations. 

The "Runtime Testing of Context-Aware Variability in Adaptive Systems" presents a tool for runtime 



testing of adaptive systems (RETAkE). Retake is embedded into the application at deployment 
time to monitor the DAS adaptive capabilities. RETAkE mainly focuses on the testing of the 
context-aware variability of the system during its execution. It uses runtime information to support 
the verification of the system adaptation. The application developer must embed RETAkE 
instructions (in the form of JAVA annotations) to notify Retake Engine of the places in the 
application that will be monitored (and re-executed at runtime). After deployment, the RETAkE 
engine, which has to be deployed with the application, monitors the SUT perception of the context 
and generates a test sequence. Runtime testing consists of injecting data in the system under 
test to guide the adaptation and evaluating the produced output. Each test case needs one entire 
execution of the adaptation loop. Authors validate RETAkE with two real-life examples. Their 
validation aims at assessing the overhead cost of RETAkE in the system. 
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