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Socially adaptive software
M. Birna van Riemsdijk

Runtime computational reasoning techniques have the potential to
realize socially adaptive software so flexible that it can function as a
social partner for people.

I envision a future where software systems function as partners
that work with, inspire and support people in varying social sit-
uations. To this end, software systems must be capable of social
adaptation, just as people adapt their behaviour when changing
from one social context to another, such as travelling to another
culture or getting home from work. Each social context comes
with its norms, regulations and laws, which I call social require-
ments. When presented with a set of social requirements, people
are capable of adapting their behaviour accordingly, even if that
is not how they would normally behave.

As an illustration, consider intelligent electronic partners1 for
providing social support to children or the elderly by helping
them get acquainted with their social and geographical environ-
ment (see also our project on socio-geographical support2). Such
electronic partners should be able to support their users in set-
ting up social activities, warning them about location-based risks
and so forth. To do this effectively, the electronic partner needs to
adapt to a wide variety and continuously changing set of social
requirements, depending on who the user is and which social
contexts he or she encounters. For example, social requirements
concerning who can be contacted in which situation when help
is needed or how connections should be formed with whom in
setting up a social activity depend on the user, the circumstances
of the situation and the other people in the relevant social
contexts.

In the current state of the art in computer science and artifi-
cial intelligence, a limited form of social adaptation is achieved
by fully specifying and implementing the system’s behaviour in
situations that were anticipated at design time.3, 4 However, the
variability and dynamics of social encounters require develop-
ing more flexible techniques if software systems are to function
as social partners of people. It is not feasible to fully pre-program
the required behaviour for each combination of social require-
ments that may be encountered, especially as it is not known
at design time which combinations these will be. Consequently,
the challenge I aim to address is to develop a generic compu-
tational reasoning mechanism for making software systems
socially adaptive.

Figure 1. Role enactment. Before entering an organization,
organization-aware agents should be able to decide whether they want
to start playing a role in the organization and comply with the cor-
responding social requirements, and whether they have the necessary
basic capabilities to behave as the organization requires.

This computational reasoning mechanism should augment
existing software systems (which I call base programs) to syn-
thesize socially adapted behaviour at runtime. I refer to the
resulting system as a software entity. This requires a fundamen-
tal study of how to integrate at runtime the requirements from
the social context, the intended behaviour of the base program
and the functional capabilities of the base program. Techniques
for modelling and recognizing social requirements5–7 and for
letting a software entity decide whether it wants to adapt to
them (e.g. the European Commission Framework Programme 6
project EMIL,8 Emergence in the Loop) have already been devel-
oped over the last decade in the area of normative and organized
multi-agent systems. My goal is to investigate how a software
entity can adapt its behaviour to continuously changing require-
ments of its social context at runtime while preserving the base
program’s intended behaviour. I call this intent-preserving
compliance.

In previous work we studied socially adaptive software in the
context of so-called organization-aware agents.9 These agents
are able to understand and reason about the structure, work
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processes and norms of the organization in which they operate.
The social context is thus the organization (e.g. a crisis manage-
ment organization or a university), and the corresponding social
requirements are the norms and regulations that agents must
adhere to when playing a role in that organization.

Before entering an organization, organization-aware agents
should be able to decide whether they want to start playing a
role in the organization and comply with the corresponding so-
cial requirements, and whether they have the necessary basic ca-
pabilities to behave as the organization requires (see Figure 1).
We have investigated reasoning about capabilities as needed in
the role enactment process and have shown how this can be
achieved by means of reflection.10

Once an agent has enacted a role and decided that it wants
to adhere to the corresponding social requirements, it needs to
adapt its behaviour accordingly. To create agents that are capable
of such adaptation, it is important that it is clear what the social
requirements mean, i.e. which behaviour is considered compli-
ant. We have made this precise for the MOISE11 organizational
modelling language.12

In summary, to function as social partners of people, cooperat-
ing with and supporting us in our daily lives, software systems
must be socially adaptive. We have made first steps towards
this goal by investigating organization-aware agents. However,
much more research is needed to realize my vision of highly flex-
ible socially adaptive software, in particular in developing com-
putational reasoning techniques for achieving intent-preserving
compliance.
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