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Abstract. This paper puts forward a view on conditional commit-
ments as causal rules, using action language K as the specification
framework. The proposal builds upon an operational notion of social
context, in such a way that conditional commitments are represented
as rules in context. This approach enables the manipulation of condi-
tional commitments in terms of the manipulation of the social inter-
actions which provide their social contexts. Moreover, it allows the
programmer to exploit the ASP metatheory underlying action lan-
guage K to analyze, simplify and transform commitment-based pro-
tocols.

1 Introduction

There is a recent trend in the literature about commitments (e.g.
[10, 2]) towards treating conditional commitments as fundamental,
and considering unconditional ones as special cases in which the an-
tecedent is true. This choice has several benefits: it simplifies the
study of conditional commitments (e.g. in relation to reasoning pat-
terns [10]) and enables their direct manipulation (e.g. in terms of
their creation, cancelation, delegation, and so forth). However, when
it comes to the operationalization of formal theories of commitment,
e.g. in terms of the C+ action language, it poses several disadvan-
tages, which basically stem from the need of reifying commitment
conditions. In particular, this choice complicates the declaration of
complex commitment conditions — an issue dealt with in [2], and,
more importantly, it undermines the possibility of exploiting the rea-
soning capabilities of the base formal language to verify properties of
commitment specifications or apply protocol transformations. Other
operational models of commitments, e.g. [5], gives prominence to
unconditional commitments and formalise conditional commitments
as rules. However, this is done at the expense of the possibility of
manipulating conditional commitments.

This paper attempts to provide an operational model of conditional
commitments as rules, which at the same time enables their manip-
ulation in some way. The basic idea to achieve this goal is modeling
conditional commitments as rules in context, in such a way that the
manipulation of the social context results into the manipulation of
the conditional commitment. The notion of context has long being
recognized as an essential ingredient in the semantics of social com-
mitments [9]. This paper exploits the operational notion of social
interaction introduced in the SPEECH language [7, 8] to represent
the social context of conditional commitments. Concerning rules, we
employ the notion of causal rule provided by action language K and
its accompanying planning system DLVZ [4].
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2 Context as social interaction

Social interactions represent the context within which the activity of
agents takes place. For instance, figure 1 shows the activity that takes
place within the context of an eBay-like exchange for a particular
scenario. The activity within this context is hierarchically structured
into sales, a kind of social interaction devoted to buying and selling
some particular good, and purchases, viz. attempts to trade the item
on sale at a specific price.

The activity of agents within the society is structured around a
role-playing hierarchy, where each role represents the behaviour of
the agent within a particular social interaction context. For instance,
the activity of agents within the top-level exchange is represented
by trader roles. Within the context of a particular sale, a trader may
behave as seller or buyer. In turn, seller and buyers may participate
within the context of purchase interactions as purchase sellers and
buyers, respectively.

The activity of agents resolves itself in the performance of speech
acts. Thus, the first speech act of the scenario described in figure 1
shows trader t1 setting up a new sale to sell item G. Then, trader ¢2
Jjoins the sale as buyer, and the seller sets up a purchase for a given
price V. Trader ¢ is interested in buying the item at that price, so she
Jjoins the purchase interaction as player of its buyer role. Finally, the
seller gives the item to the buyer but this agent leaves the sale inter-
action. Immediately, this causes the sale to be automatically finished,
together with the enclosed purchase interaction. Note that the setting
up of a purchase by the seller agent stands for a quote, and the join ac-
tion performed by the buyer for its acceptance. Thus, these standard
declarations capture part of the meaning of these domain-dependent
speech acts. The only missing ingredient is commitments.
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Figure 1. A marketplace scenario



3 Conditional commitments as contextual rules

Commitments are conceptualised as a new kind of social entity, just
like agent roles, speech acts and social interactions — the three other
kinds of social entities that populate the social ontology. A commit-
ment represents the obligation of some agent, the debtor, to achieve a
certain state of affairs or perform some action within the context pro-
vided by some social interaction. The satisfaction of this discharg-
ing condition or consequent of the commitment may also be directly
related to some creditor agent, which can be omitted if there is no
such particular agent, or it can be identified from the social interac-
tion context. Commitments are created or instantiated when certain
circumstances hold, represented by its antecedent or precondition.
Both the antecedent and consequent of the commitment depend, in
general, on the type of commitment being instantiated. For instance,
within the context of purchase interactions a commitment to pay the
specified price is created for the buyer agent, when the seller gives
her the item. Commitments of this type do not need to specify the
creditor agent, since it is unambiguously identified by the purchase
context.

Using action language K, conditional commitments are formalised
through the declaration of a new predicate which represents the
new type of commitment (e.g. c_to_pay/1), and the corresponding
fluents (viz. debtor/2, state./2, etc.) and actions (Viz. commit/3,
discharge/1 and cancel/1) which represent the runtime state and
dynamics of commitments. The antecedent and consequent of the
new type of commitment are modeled through causal rules of the
form executed 2 if B, where this expression stands for a new macro
defined in the following way:

executable a if B
executed a if B
caused false after not a, B

Thus, a conditional commitment to pay the price specified by
a given purchase is partially represented through the causal rules
shown bellow’. These rules represent the antecedent and consequent
of the commitment, respectively. The first one establishes that a new
commitment to pay ¢ will be created for the buyer 8 of a purchase p,
when the seller s performs a give action ¢. The missing part of the
rule’s body refers to some nuances of the specification concerning
the management of the pool of available commitment objects. The
second rule says that a commitment to pay c is discharged when the
buyer B (i.e. the debtor) performs the payment pay. The specification
allows for the commitment to be created and discharged simultane-
ously. In that case, the discharge takes precedence over the creation,
i.e. the commitment is directly created in a fulfilled state, rather
than in a pending state. Moreover, the formalisation allows for the
payment to be performed before, after or simultaneously to the per-
formance of the give action.

executed commit (C,B,P) if c_to_pay(C),
purchase (P), state; (P,open),
buyer, (P, B), stateq (B,playing),
sellery, (P,S), stateq (S,playing),
give (G), perform(G), performer (G,S),

executed discharge(C) if
c_to_pay(C), (commit (C,B,P);
state. (C, pending), debtor(C,B)),
pay (Pay), (perform(Pay); performed(Pay)),
performer (Pay,B) .

When the buyer joins the purchase that the seller has set up pre-
viously, then the necessary conditions to activate the “antecedent”

3 The full implementation can be downloaded from the address http://
www.speechlang.org/k.

rule are satisfied. At that moment, we say that the conditional com-
mitment has been created. The cancellation of a conditional com-
mitment occurs when the prospect debtor or creditor are abandoned,
e.g. when the buyer leaves the purchase. Similarly, the delegation
and assignment of a conditional commitment are represented through
changes in the social interaction context, namely in the player agent
of participating roles. Thus, a trader may delegate its buyer role
within a given sale to another agent, thereby delegating the possible
conditional commitment endorsed within that context.

4 Conclusion

The proposed formalisation of commitments in action language K
resembles the proposal of [2] in some respects, such as the way in
which we deal with concurrent commitment actions. It significantly
departs, however, in the treatment of the social context and commit-
ment conditions. In particular, our approach shows the interplay be-
tween the social context and commitments at runtime, and naturally
models commitment conditions as rules of the base action language.
This greatly simplifies the modeling of complex commitment condi-
tions (e.g. with nested commitments), and, more importantly, it al-
lows the programmer to exploit the ASP metatheory [6] underlying
action language K to analyze, simplify and transform commitment-
based protocols. We plan to pursue this line of research by checking
the soundness of the current commitment operationalization against
the reasoning postulates put forward in [10]. Also, we are interested
in the application of ASP-based social modalities [1] in reasoning
about commitments.
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