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DiVA will provide a new tool-supported 
methodology with an integrated framework 
for managing dynamic variability in adaptive 

systems. DiVA combines aspect-oriented 
and model-driven techniques. 

Motivation. The constantly evolving technological 
infrastructure presents a daunting challenge of the 
development and assurance of software systems 
with increasing size and complexity. 
For the design of context-aware software systems 
that can automatically adapt to changes in their 
environments, new and innovative paradigms 
have to be developed that deal with the dynamic 
and complex nature of these systems. 
Such systems, called adaptive systems, play 
increasingly vital roles in society’s infrastructures.
DiVA will provide a tool-supported methodology 
with an integrated framework for managing 
dynamic variability in adaptive systems.

Dynamic Variability 
in complex, 

Adaptive systems
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Objectives. The main research objectives of the
DiVA project are: 

• To provide both build time and runtime 
management of adaptive system 
(re)configuration of co-existing, co-dependent 
configurations that can span across several 
administrative boundaries in a distributed, 
heterogeneous environment.

• To provide efficient management of the number 
of potential configurations, that may grow 
exponentially with each new variability 
dimension.

• To increase quality and productivity of adaptive 
system development and help the designers to 
model, control and validate adaptation policies 
as well as the trajectory going from one safe 
configuration to another.
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Challenges. The dynamicity of adaptive systems 
makes existing software engineering techniques 
difficult to apply. In a traditional software 
development cycle all the behaviours of the system 
must be captured at design time while for an 
adaptive system the behaviour of the system has to 
be dynamically adapted to an evolving environment. 
There is a need of being able to handle the variability 
all along the life-cycle of an adaptive system: from 
the requirements elicitation and analysis to design, 
test and maintenance. The variability especially 
needs to be carefully modelled and validated.  
Trustworthiness is a major concern for these kinds of 
systems. 

To achieve a high quality of adaptation the main 
challenges for DiVA are: specifying and modelling 
variations in adaptive systems; managing the variant 
explosion in adaptive systems; and dealing with the 
co-existing, co-dependent configurations.

Challenges Approach and Results
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Approach. Managing adaptation of multiple, 
interacting components is particularly difficult 
since they tend to be distributed, interdependent 
and tangled with other components. Furthermore, 
the exponential growth of the number of potential 
system configurations derived from the 
variabilities of each component need to be 
handled. 

DiVA will combine model-driven and aspect-
oriented techniques to cope with the complexities 
of adaptive systems construction and execution, 
and to handle the problem of exponential growth 
of the number of possible configurations. 
Combining these techniques allows to use high 
level domain abstractions, simplifies the 
representation of variants and limits the 
combinatorial explosion of possible configurations. 
DiVA will as well use software models at runtime 
to generate the adaptation logic by comparing the 
current configuration of the system to a composed 
model representing the configuration aimed for. 
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DiVA conceptual model

Models cope with complexity through abstractions and are used both to specify the dynamic variability at design-time 
and to manage run-time adaptations. Aspect oriented techniques are utilized to model the adaptation concerns 
separately from the other aspects of the system. The approach is divided in two phases; design time and runtime. 
• At design-time, the application base and variant architecture models are designed and the adaptation model is built.
• At runtime, the adaptation model is processed to produce the system configuration that should be executed. 

Evaluation and Results: Case studies from two different domains will be used to elicit real system requirements. 
Pilot implementations based on these scenarios will be used to validate the provided DiVA technologies. One 
scenario is from the crisis management domain and the other is from the Customer Relationship Management 
(CRM) domain. In addition to provide requirements and validations, the case studies will demonstrate the applicability 
of the DiVA technologies across system domains. The ultimate outcome of the project will be a tool-supported 
methodology and integrated frameworks for managing dynamic variability of co-existing, co-dependent configurations 
in complex, adaptive systems – the “DiVA Studio”. 


