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1. Class Diagram

Several different UN-SC class diagrams, at different abstraction and detail levels, can be drawn. I included two of them.

Simple Class Diagram

Figure 1 depicts the simplest version I have produced. The diagram contains just two classes: UN-SC and Member. UN-SC class represents the organization unit UN-SC, modeled as an environment – a class with triangle stereotype icon. I use environments for modeling of logical grouping of agents/roles/environments, as well as for modeling of physical/communication/etc. environments used mainly for simulation-like systems.

The class Member represents a role of a member of UN-SC. The role is depicted as a class with “shield” stereotype icon. UN-SC has at least one member and exactly one member is the chair. In this case I did not defined special roles for chair nor proponents. Potential interaction diagrams should use just different instances of the Member class for lifelines. The diagram also does not depict actual agents that play role(s).
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Figure 1: Simple class diagram

Advanced Class Diagram

Figure 2 depicts little complicated model, where all roles are defined explicitly. The organization structure is enriched by the ProponentGroup environment – a class that represents a group of Proponents of one Proposal. Proposal class is modeled as well, because its instances appear in the interaction as message parameters. Proposal and Resolution classes are modeled as resources – having a special icon.

ISA associations. partially specify structuring of the roles. ISA relationship is not instantiated in runtime, it just defines structural relationships between instances. Constraints can be used instead of ISA relationships as well. UNRepresentetive class represents an agent that can play all of the defined roles. It is depicted by a stereotype with circle icon.

Remark 1: if no multiplicity is depicted, I considered 1.

Remark 2: I created also more complicated class diagrams, e.g. with inheritance of roles, more complicated constraints about dynamic changing of roles, etc. but they were too complicated for such relatively easy example. Our aim is to model interactions, not static structure.
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Figure 2: Complicated class diagram

2. Interaction Diagrams

Interaction Overview

The whole interaction can be represented by one sequence diagram. In order to increase readability and to demonstrate using of the interaction overview diagrams, I divided the solution into several interaction fragments (each describing a well-defined phase of UN-SC voting process) and one interaction overview diagram.

Figure 3 depicts the interaction overview diagram.

Remark: Presented interaction does not represent a parametric interaction protocol, but rather an interaction with concrete message types and concrete instances in lifelines. If necessary, the formal parameters can be determined and incorporated into the interaction.
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Figure 3: Interaction overview diagram

Proposing Interaction Fragment

Figure 4 represents the Proposing interaction fragment. Using of environment instance proponents and the multi-lifeline members are worthy of note. Instances of the ProponentGroup class represent a composition of all proponents. They can interact between themselves within a proponent group, but for outer world they are represented by one object – an instance of the ProponentGroup class. Therefore it is sufficient to send just one propose message from the  proponents lifeline to the chair lifeline. The members lifeline represents a set of k Member instances. k is a multiplicity of the lifeline. A lifeline with multiplicity I call multi-lifeline. Multi-lifeline represents an extension to UML 2.0 [UML2Sup]. In this diagram the messages inform and withdraw sent to the members multi-lifeline represent multicast messages. The proponents instance is forgotten (it is destructed), after the proposal was withdrawn. The Stop connector goes at the interaction end.
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Figure 4: Proposing sequence diagram

Change Chair Interaction Fragment

Figure 5 depicts the situation when the UN-SC chair is changed. The interaction fragment does not show how a new chair is selected, but just the result – the current chair is replaced by new one.

Intentionally I did not use the notation for agent “detour” and “role changing” proposed in [FIPAID], because wanted to offer an alternative solution covering also more advanced cases of using roles, their instances and mapping to agents. I defined the following rules:

· role is a special classifier that’s instances in the model do not represent instances of the role, but instances of a concrete entity (e.g. agent, environment, resource, etc.) that plays given role

· notation for a lifeline’s head representing a role (shortly role lifeline) is:
<concrete entity instance name> : <role type name>
· there can be several role lifelines with the same name, each having different role type, in one interaction – it means that one instance of a concrete entity plays several roles at once; this is not a problem with interaction’s namespace, because all lifelines represent the same object

· naming: role lifelines with the same name represent the same instance of related concrete entity. Role lifelines with different names represent different instances of related concrete entities. Role lifelines without names do not specify the instances of concrete entities which play that roles. (This naming rule could be seen as too restrictive, but I wanted to reuse the UML 2.0 notation without changes)

· dynamic creating of a role lifeline in the interaction means that some concrete entity started to play the given role

· stopping a role lifeline means that an instance of the concrete entity stopped to play given role

· one interaction can contain lifelines of any types, not just roles. E.g. interaction can contain lifeline for an agent of given type plus several lifelines for all its relevant roles (all will have the same name)

Conclusions:
a) we do need to have a special notation for agent detour, because it suffices to put two lifelines in the diagram – one for role and one for agent

b) role changing can be expressed by creating of new role lifeline with a name of existing role lifeline or agent lifeline

c) attaching of roles to agents is more flexible than proposed in [FIPAID]

d) instantiation of role classifiers is described more precisely

e) UML 2.0 notation is sufficient
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Figure 5: Change chair sequence diagram

Vote Interaction Fragment

Figure 6 shows the Vote interaction fragment. It shows an important aspect of messages sent to/received by the multi-lifelines, I call message discriminator. Discriminator is a guard condition attached to a MessageEnd of a multi-lifeline. It determines what specific instances from all instances represented by the multi-lifeline send or receive the message. The both MessageEnds of one message can be discriminated. If a MessageEnd of multi-lifeline has no discriminator specified, it means that all instances are addressed. Message discriminator is depicted as: [constraint] near the MessageEnd. If the constraint is true for some instance, it belongs to the set of addressed instances.

All message discriminators in the Vote interaction fragment are specified as indexes to an ordered set of members. Ordering is specified in the class diagram on Figure 2.

ask message is addressed for a particular i-th member, and for/against/sustain messages are sent by this particular member to all members.

Another improvement to UML 2.0 is adding of iterator for the loop CombinedFragment. Iterator represents an internal variable of a loop, that changes by each looping cycle. It can be of any type, e.g. integer as is depicted in example.

Remark: It is questionable whether such “implementation” details (like details about looping) should be included in the sequence diagrams? If so then I suggest to use even more general notation for looping, e.g. loop (expression), where expression could define any language-specific looping expression (including definition of iterator(s)).
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Figure 6: Vote sequence diagram

Announce Result Interaction Fragment

This interaction fragment, depicted in Figure 7, represents a simple scenario of alternative multicasting of different message types to all members, depending on fulfilling a specific interaction constraint. The interaction fragment ends with a continuation end, that starts in the Proposing interaction fragment (Figure 4).
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Figure 7: Announce result sequence diagram

End Notes

Note, that this paper does not provide sufficient explanation of proposed modeling mechanisms. It just outlines their using in the UN-SC example.

I plan to describe all additions to UML 2.0 in a separate paper.

Your comments are welcome!!!
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