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Foreword

The Foundation for Intelligent Physical Agents (FIPA) is an international organization that is dedicated to promoting the industry of intelligent agents by openly developing specifications supporting interoperability among agents and agent-based applications. This occurs through open collaboration among its member organizations, which are companies and universities that are active in the field of agents. FIPA makes the results of its activities available to all interested parties and intends to contribute its results to the appropriate formal standards bodies. 
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1 Scope

This document contains specifications for the FIPA AUML Interaction Diagrams.  In UML, Interaction Diagrams are a “family” of diagrams consisting of:

· Sequence Diagram - A diagram that depicts an interaction by focusing on the sequence of messages that are exchanged, along with their corresponding event occurrences on the lifelines. Unlike a communication diagram, a sequence diagram includes time sequences but does not include object relationships. A sequence diagram can exist in a generic form (describes all possible scenarios) and in an instance form (describes one actual scenario). Sequence diagrams and collaboration diagrams express similar information, but show it in different ways. ,

· Interaction Overview Diagram - A diagram that depicts interactions through a variant of activity diagrams in a way that promotes overview of the control flow. It focuses on the overview of the flow of control where each node can be an interaction diagram.

· Communication Diagram (formerly called Collaboration Diagram) - A diagram that focuses on object relationships where the message passing is central. The sequencing of messages is given through a sequence numbering scheme. Sequence diagrams and collaboration diagrams express similar information, but show it in different ways

· Timing Diagram - An interaction diagram that shows the change in state or condition of a lifeline (representing a Classifier Instance or Classifier Role) over linear time. The most common usage is to show the change in state of an object over time in response to accepted events or stimuli.  [Note: perhaps AUML does not need to address this particular kind of diagram.]
2 Sequence Diagram Specification 

Agent UML Sequence Diagrams were initially adopted by FIPA to express agent interaction protocols [FIPA2000]. Sequence diagrams are defined as follows in UML: ”A diagram that shows object interactions arranged in time sequence. In particular, it shows the objects participating in the interaction and the sequence of messages exchanged. Unlike a collaboration diagram, a sequence diagram includes time sequences but does not include object relationships.’’ Since Agent UML considers agents and not objects, one must read agents instead of objects in the previous definition. Sequence diagrams in multiagent systems are diagrams, which express the exchange of messages through protocols.

Two parts can be considered in sequence diagrams: a frame, which delimits the sequence diagram (see Section 2.1) and the message flow between agents through a set of lifelines and messages (see Sections 2.2 and 2.3).

Sequence diagrams have two dimensions: 1) the vertical dimension represents time and 2) the horizontal dimension represents different instances or roles. Messages in sequence diagrams are ordered according to a time axis. This time axis is usually not rendered on diagrams but it goes according to the vertical dimension from top to bottom. Sequence diagrams do not use sequence numbers like collaboration diagrams to represent the message ordering. Message ordering is performed by the time axis.

As stated in [Odell2000] and [Bauer 2001], agents are described through their roles in the interaction. As a consequence, several agents can be represented on the same lifeline. We will present in Section 2.2 how to distinguish them if needed

2.1 Protocol Frame

2.1.1 Description

The frame in UML 2.0 Interactions [UML2, p. 374] allows bringing together all the elements that intervene in an interaction protocol. It means the message flow as well as the roles involved in the interaction, the timing constraints, and the constraints on this interaction.

The purpose of this frame is to encapsulate all the elements used in the interaction protocol as a unit. As a consequence, elements located outside the frame are external to this protocol.

2.1.2 Notation

A frame is rendered as a solid-outline rectangle as shown on Figure 1.
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Figure 1: Agent UML Frame Notation

The keyword sd followed by the interaction protocol name and parameters is in a ”snipped-corner'' pentagon in the upper-left corner of the rectangle. Contrary to UML 2.0, the parameters do not refer to parameters used in messages as shown on Figure 2, but to parameters that correspond to the instantiation of a template as proposed in [Odell2000] (see Figure 3). On Figure 2, there are three parameters for the protocol English auction. These three parameters correspond to the instantiation of the English auction protocol to a specific case: selling a car at a certain price and before a certain date. A protocol template is distinguished by the use of an italicised protocol name as shown on Figure 3. Discussion about the content of protocol templates is given in Section 2.9.
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Figure 2: UML 2.0 Frame Notation
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Figure 3: Agent UML Frame Notation with Parameters
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Figure 4: Agent UML Protocol Template Notation

Protocol designers need as well to know what the ontology, the content language and the agent communication language used
. 
This information is stored in the ”snippet'' corner pentagon as shown on Figure 5. To reduce the size of next figures, we omit this information.
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Figure 5: Agent UML Frame Notation with Complementary Information

2.1.3 Constraints

· Even if it is not mandatory, it is preferable that protocol names are different over the set of protocols in order to distinguish them each other. If developers think it is better to use the same name; a comment depicted a rectangle with a ``bend corner'' in the upper right corner.

· When a protocol is an instantiation of a protocol template, the number of parameters must match exactly the number of parameters in the protocol template. 

· If some confusion might arise because designers do not know at design time, which parameters in the instantiation refer to which parameters in the protocol template, then it is better to prepend each instantiation parameter by the template parameter name.

2.1.4 Semantics

TBD

2.1.5 Examples

Examples are given from Section 8 through Section 10
2.2 Lifelines

2.2.1 Description

The use of lifelines in Agent UML is in contradiction with UML 2.0 specifications where it is written that a lifeline represents an individual participant in the interaction [UML2, p. 382]. Actually, Agent UML considers it is possible to represent several agents on the same lifeline [Odell2000]. Lifeline no longer represents an agent but a role played by one or more agents. [Note: we need to formalize what this means when messages are sent or received by multiagent lifelines.] UML defines role as a “named set of behaviors possessed by a class or part participating in a particular context”  [UML2, p. 557]. One can also add that a role is a specific set of behaviours, properties, interfaces and service descriptions, which allow distinguishing a particular role from another one. Readers are urge to read [Odell2003] for an in-depth description of roles in multiagent systems. The agent lifeline 

in sequence diagrams defines the time period during which a role exists, represented by vertical dashed lines
. 
When a lifeline is created for a role, this role becomes active for the protocol. This lifeline is present as long as the role remains active in this protocol.

Moreover, an agent is able to assume multiple roles during the interaction, as well as change roles 

(i.e., becomes an instance of a role and is removed as an instance of another). This referred to as multiple classification and dynamic classification, respectively. This ability is depicted on sequence diagrams through a connection between the current role of the agent and its next role. [Note: we need to explore notations for multiple classification and dynamic classification, as well as any constraints that may govern them (e.g., a particular agent may not be both a Seller and a Participant in the same interaction).]
2.2.2 
Notation


A lifeline is shown using a symbol that consists of a rectangle forming its ”head'' followed by a dashed vertical line that represents the lifetime of the role in the interaction. Information identifying the lifeline is displayed inside the rectangle. This piece of information is either an agent identifier or a role name. Role names are underlined as shown on Figure 6. We have two lifelines for this protocol: Sotheby's: Seller and Participant. The former depicts an agent called Sotheby's and a role Seller and the latter, a role Participant.
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Figure 6: Agent UML Lifeline Notation

It seems better to order lifelines according to the appearance of the roles in the interaction. 

In case, designers need to distinguish agents just for a specific message, it is possible to depict a specific agent from a lifeline by a ”detour'' as shown on Figure 7. A specific agent is depicted through a box and its name within and a dashed line linking from and to the lifeline corresponding to its role. Other agents do not receive messages sent to this specific agent on this detour. 

If an agent moves from one role to another one, it is depicted as a dashed-line open arrowhead arrow pointing the new role. It is written role changing on the line as shown on Figure 8. [Note: again, we need to formalize what is meant by “move.”  Does it mean multiple or dynamic classification?]
2.2.3 Constraints

· A role must appear one and only one time on the sequence diagram.

· A specific agent must appear for a short period. If the agent receives several specific messages all along the interaction, it might be worthwhile to consider a separate lifeline for this agent
.

2.2.4 Semantics

TBD

2.2.5 Examples

Examples to be given
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Figure 7: Agent UML Lifeline Notation with Detour
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Figure 8: Agent UML Lifeline Notation with Role Changing

2.3 Messages

2.3.1 Description

Agents in multiagent systems communicate via messages, which express the information they want other agents consider. In the context of UML 2.0 and Agent UML, a message defines a particular communication between two lifelines in the sequence diagrams. A message is rendered as an arrow pointing the receiver of the message. Senders and receivers of a message can share the same role or have different role. Constraints can be added to messages to modify the use of this message.

Since lifelines may represent agents as well as roles, the communication between senders and receivers adhere to the number of agents on lifelines:

· 1-1: one-to-one communication when both the sending and the receiving lifelines contain one and only one agent

· 1-n: one-to-many communication when the receiving lifeline involves several agents

· n-1: many-to-one communication when the sending lifeline contains several agents

· n-n: many-to-many communication when both the sending and the receiving lifelines contain several agents.

Two kinds of sending are considered in agent communication: asynchronous messages, which are the most used and synchronous messages. An asynchronous message means that agents send the message without yielding control. A synchronous message means that agents send the message with yielding of the thread of control (wait semantics), i.e. the agent role waits until an answer message is received and nothing else can be processed.

The content of the message is given above the arrow. There is no formalization to depict message content and depends greatly on the agent communication language used. 

2.3.2 Notation

A message is shown as a line from the sender role to the receiver role. The form of the arrowhead reflects properties of the message (see Figure 9):  Asynchronous messages have an open arrow head, Synchronous messages have a filled arrow head.
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Figure 9: Agent UML Message Notation

Constraints on messages are given within square brackets near the sending lifeline (see Section 2.4). Timing constraints on messages are given within curly brackets near the receiving lifeline (see Section 2.5).

2.3.3 Constraints

TBD

2.3.4 Semantics

TBD

2.3.5 Examples

Figure 10 presents an example of a protocol with asynchronous messages. Figure 11 presents an example of a protocol with synchronous messages.
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Figure 10: Request Information Protocol
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Figure 11: Vote Protocol

On Figure 10, customer agent requests information to a service agent. The customer agent first needs to prove its identity.

On Figure 11, a voting agent requests the presence of all the agents, it waits until it receives all the messages proving that the agents received the message.

2.4 Constraints

2.4.1 Description

Constraints affect how messages and paths in the interaction protocol are used. Some messages can be inhibited if the constraints associated to them are not satisfied. Constraints are mainly used to choose a path between several ones in case of alternatives (see Section 2.6). 

Two types of constraints are considered here: blocking and non-blocking constraints. The former implies that the interaction is blocked as long as the constraints are not satisfied; the latter implies that the element ruled by these constraints is executed if and only if the constraints are satisfied. Blocking constraints are useful for instance when some data or situations have to be present to continue the interaction: at least n agents to continue the interaction, for instance. Non-blocking constraints are used in alternatives and selection of paths. In case of non-blocking constraints, it is possible to use a default case named else. The else case is used if other constraints are not satisfied.

Timing Constraints in Section 2.5 are specific constraints dedicated to time constraints.

2.4.2 Notation

Constraints can be defined as a free-format text or formally with Object Constraint Language (OCL) for instance. Constraints are rendered near the element on which they are applied. When constraints are applied to alternatives, they are given on top of each alternative on the sending lifeline.

Blocking constraints are written within parentheses near the element on which they are applied. Non-blocking constraints are written within square brackets.

Examples of blocking and non-blocking constraints are given on Figure 13.

2.4.3 Constraints

TBD

2.4.4 Semantics

TBD

2.4.5 Examples

Examples to be given.

2.5 Timing Constraints

2.5.1 Description

Time is a notion that should be present on sequence diagrams to represent that a message should be sent or received before a certain deadline. It is for instance the case on Contract Net protocols or on auction protocols. Timing constraints are a derivation of constraints described in Section 2.4. However, timing constraints are non-blocking constraints per se. 

2.5.2 Notation

Timing constraints are depicted as constraints, i.e. constraints enclosed in square brackets placed near the element to which the constraints are associated. When timing constraints refer to a lower and an upper bound, two points are inserted between them as follows initial..final. Timing constraints are prepended by the keyword time.
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Figure 13: Agent UML Constraints Notation

2.5.3 Constraints

· Lower and upper bounds must be natural numbers.

· The lower bound cannot be greater than the upper bound.

· The lower bound and the upper bound may have the same value.

· Lower and upper bounds could refer to absolute or relative timing. In case of relative timing, the variable that describes the initial time must be written on the sequence diagram.

2.5.4 Semantics

TBD

2.5.5 Examples

Examples to be given

2.6 Splitting/Merging Paths

2.6.1 Description

Representing a protocol as a direct path from an initial state to a final one with no alternatives limit greatly the flexibility and the richness of protocols. Designers should have the possibility to depict alternatives in the protocol. This section describes how to split paths in the protocol and how to merge them.

In the first version of Agent UML [Odell2000], splitting or merging paths in the interaction is realized via specific connectors: the AND, OR and XOR connectors. The AND connector represents the concurrency in the interaction: the messages linked by an AND connector are sent concurrently. The OR and XOR connectors refer to decision in the interaction. The OR connector means that zero or several messages from the list of messages linked by the OR connector are sent. If several messages are chosen, they are sent concurrently. The XOR connector means that one and only one message has to be chosen.

These notions are considered differently in the new version of Agent UML. Actually, Agent UML adheres to the UML 2.0 proposal depicted as CombinedFragment [UML2, p. 364], which means that ”boxes'' contain the different paths in the interaction depending on the interaction operator.

A partial list of the different interaction operators is as follows:

· Alternative,

· Break,

· Parallel,

· Negative,

· Ignore,

· Loop.

Each interaction operator may have multiple interaction operands which can be thought of as designated paths within the frame of the interaction operator. Each path is designated by a dashed line or operand separator.  The type of path is specified as well  the semantics of the path.

The first one Alternative allows designers to represent that several interaction operand paths are available for a specific state of the interaction and one and only one will be chosen. Constraints are added to each alternative to help agents to choose the right alternative. The fired alternative is the one for which constraints are evaluated to true. Alternative corresponds to the XOR connector in previous Agent UML.  Alternative is similar to the decision (diamond) connector in previous version of Agent UML.
The Break operator is interesting to help designers to describe exceptions in the interaction. UML 2.0 defines this kind of CombinedFragment as a breaking scenario that stops the normal interaction and executes the set of messages contained in this CombinedFragment. If some constraints are associated to this splitting, designers can easily represent exceptions in the protocol.

The Parallel operator depicts the parallel execution of different paths in any order. It allows designers to represent the sending of several messages concurrently. Parallel is similar to the AND connector in the previous version of Agent UML.

The Negative operator can be used to describe messages that are invalid in the interaction. This operator can be associated with a process to inform other agents that these messages are invalid such as the Not understood message from FIPA.

A weak version of Negative is the operator Ignore to depict that some messages have to be considered as void in the interaction.

The Loop operator allows designers to represent that an ordered set of messages has to be applied several times. The number of times is given either by a lower and an upper bound or by a guard. As long as the guard is satisfied, the loop is executed.

Agent UML does not consider the CombinedFragments Seq, Strict, Critical Region, Consider and Assertion since they are not applicable here.

Previous explanations are on splitting paths, merging paths are done through the Continuation from UML 2.0 [UML2, p. 369]. The Continuation is used within compartments of splitting. A Continuation is identified by a name. Figure 8-136 in UML 2.0 specifications [UML2, p. 370] describes an example involving two sequence diagrams but it is also possible to use Continuations on just one sequence diagram. Such cases help designers to represent paths that merge after having been split. Continuations are matched by their names. The Continuations are distinguished according they are the merging point or a path that follows to the merging point.

2.6.2 Notation

The splitting notation is a solid-outline rectangle with a ”snippet'' corner pentagon where the abbreviation of the splitting is given within the rectangle as shown on Figure 14.
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Figure 14: Agent UML Splitting Notation

The abbreviations are alt, brk, par, neg, ign, and loop that represent the different splitting presented above.

Continuation is rendered as a rounded rectangle as shown on Figure 15 with a name within. A Continuation that follows in a merging point has a filled triangle after its name (outgoing Continuation), a Continuation that is the merging point has a filled triangle before its name (incoming Continuation). All the outgoing Continuations must be matched with one and only one incoming Continuations.

2.6.3 Constraints

· An outgoing Continuation must be matched with an incoming Continuation.

· All the outgoing Continuations for a specific name are matched with one and only one incoming Continuations.

2.6.4 Semantics

TBD

2.6.5 Examples

Examples to be given

2.7 Combining Protocols

2.7.1 Description

In the first version of Agent UML, it was possible to represent nested and interleaved protocols, i.e. protocols that are called within another protocol. A nested protocol is a protocol that is included in another one whereas an interleaved protocol is a protocol that is called during another one. In the new version of Agent UML, we propose to keep the notion of interleaved protocols and we follow the InteractionOccurrence from UML 2.0 [UML2, p. 378]. An interleaved protocol is depicted by its name and the parameters in case the sequence diagram associated to this protocol is a protocol template. As soon as the called protocol ends, the execution returns to the caller protocol.
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Figure 15: Agent UML Merging Notation

2.7.2 Notation

The call to another interaction protocol rendered as a sequence diagram is done through a solid-outlined rectangle with a ”snippet'' corner pentagon. The content of the rectangle is the name of the interaction protocol. The keyword ref is present in the pentagon as shown on Figure 16.

2.7.3 Constraints

· A sequence diagram may call itself through the interleaving notion but it is mandatory in this case to provide a guard to prevent infinite loop except it is the requested behaviour.

2.7.4 Semantics

TBD

2.7.5 Examples

Examples to be given

2.8 Stopping the Interaction

2.8.1 Description

This notion allows designers to represent that a lifeline is no longer involved in this interaction. 

2.8.2 Notation

The Stop is depicted by a cross on the form of an X at the bottom of a lifeline as shown on Figure 17.
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Figure 16: Agent UML Interleaved Protocol Notation
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Figure 17: Agent UML Stop Notation

2.8.3 Constraints

TBD

2.8.4 Semantics

TBD

2.8.5 Examples

Examples to be given

2.9 Protocol Templates

2.9.1 Description

The purpose of protocol templates is to create reusable patterns for useful protocol instances. The protocol as a whole is treated as an entity in its own right, which can be customized for other problem domains. A parameterised protocol is not a directly usable protocol because it has unbound parameters. Its parameters must be bound to actual values to create a bound form that is a protocol. Protocol templates refer to abstract classes in object-oriented theory.

2.9.2 Notation

A protocol template is defined as well as a sequence diagram but there are some differences to distinguish it from instantiated protocols. The first difference is that the name of the protocol is italicised as shown on Figure 18. The second difference is about the information carried by the protocol. If the information (communicative act, content, variable, etc.) is written in italics, it corresponds to an unbound parameter else this is a bound parameter.
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Figure 18: Agent UML Protocol Template Notation

2.9.3 Constraints

TBD

2.9.4 Semantics

TBD

2.9.5 Examples

Examples to be given

3 Graphical Notation

Just a table to sum up all the graphical notations presented here.

4 Interaction Overview Diagram

Interaction Overview Diagrams define Interactions (described in Chapter 8, “Interactions”) through a variant of Activity Diagrams (described in Chapter 6, “Activities”) in a way that promotes overview of the control flow.  Interaction Overview Diagrams focus on the overview of the flow of control where the nodes are Interactions or InteractionOccurrences. The Lifelines and the Messages do not appear at this overview level.

Interaction Overview Diagrams are specialization of Activity Graphs that represent Interactions, and may differ from Activity Diagrams in some respects.
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Figure 19: Example of an Interaction Overview Diagram

These kind of UML diagram is useful because it can often express the flow of interactions more clearly than by using the frame of an interaction operand.  [More to come here.]

5 Communication Diagram

Communication Diagrams focus on the interaction between Lifelines 
where the architecture of the internal structure and how this corresponds with the message passing is central. The sequencing of Messages is given through a sequence numbering scheme.

Communication Diagrams correspond to simple Sequence Diagrams that use none of the structuring mechanisms such as InteractionOccurrences and CombinedFragments. It is also assumed that message overtaking (i.e. the order of the receptions are different from the order of sending of a given set of messages) will not take place or is irrelevant.
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Figure 20: Example of a Communication Diagram

5.1 Communication Diagram  Expressions

The Interaction described by a Communication Diagram in Fig. 20 shows messages m1 and m3 being sent concurrently from :r towards two instances of the part s. The sequence numbers shows how the other messages are sequenced. 1b.1 follows after 1b and 1b.1.1 thereafter etc. 2 follows after 1a and 1b.

The sequence-expression is a dot-separated list of sequence-terms followed by a colon (‘:’). 

sequence-term  ‘.’  . . .  ‘:’

Each term represents a level of procedural nesting within the overall interaction. If all the control is concurrent, then nesting does not occur. Each sequence-term has the following syntax:

[ integer | name ] [ recurrence ]

The integer represents the sequential order of the Message within the next higher level of procedural calling. Messages that differ in one integer term are sequentially related at that level of nesting. Example: Message 3.1.4 follows Message 3.1.3 within activation 3.1. The name represents a concurrent thread of control. Messages that differ in the final name are concurrent at that level of nesting. Example: Message 3.1a and Message 3.1b are concurrent within activation 3.1. All threads of control are equal within the nesting depth.

The recurrence represents conditional or iterative execution. This represents zero or more Messages that are executed depending on the conditions involved. The choices are:

‘*’ ‘[’ iteration-clause ‘]’
an iteration

‘[’ guard ‘]’
a branch

An iteration represents a sequence of Messages at the given nesting depth. The iteration clause may be omitted (in which case the iteration conditions are unspecified). The iteration-clause is meant to be expressed in pseudocode or an actual programming language, UML does not prescribe its format. An example would be: *[i := 1..n].

A guard represents a Message whose execution is contingent on the truth of the condition clause. The guard is meant to be expressed in pseudocode or an actual programming language; UML does not prescribe its format. An example would be: [x > y].

Note that a branch is notated the same as an iteration without a star. One might think of it as an iteration restricted to a single occurrence.

The iteration notation assumes that the Messages in the iteration will be executed sequentially. There is also the possibility of executing them concurrently. The notation for this is to follow the star by a double vertical line (for parallelism): *||.

Note that in a nested control structure, the recurrence is not repeated at inner levels. Each level of structure specifies its own iteration within the enclosing context.

6 Timing Diagram


Timing Diagrams are used to show interactions when a primary purpose of the diagram is to reason about time. Timing diagrams focus on conditions changing within and among Lifelines along a linear time axis.  Timing diagrams describe behavior of both individual classifiers and interactions of classifiers, focusing attention on time of occurrence of events causing changes in the modeled conditions of the Lifelines. 

Timing diagrams show change in state or other condition of a structural element over time. There are a few forms in use, where one is depicted with a simple Timing Diagram in Fig. 21.  The primary purpose of the timing diagram is to show the change in state or condition of a lifeline (representing a Classifier Instance or Classifier Role) over linear time. The most common usage is to show the change in state of an object over time in response to accepted events or stimuli. The received events are annotated as shown when it is desireable to show the event causing the change in condition or state.  [Note: AUML may not need to address this kind of diagram.]
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Figure 21: Example of a Timing Diagram

7 Textual Notation

XMI information for Agent UML sequence diagrams.

8 Contract Net Protocol

9 English Auction Protocol

10 Dutch Auction Protocol
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�We are in the design phase (according to a development cycle). Here, the designer (in general engineer) has not to know what an ontology is or what agent communication languages are available. I think that these information are to be used in the implementation phase (by programmers)


�PAGE \# "'Page: '#'�'"  �� Actually, I disagree with this point since in my opinion we need to store this piece of information, moreover, you said that this information is in implementation phase, I agree but if we don’t store it at a moment, how designers will know what kind of ontology and ACL to use? Finally, if you refer to diagrams, we write inform for instance for a specific CA, inform has not the same meaning depending you are considering Arcol, KQML or ACL. If we don’t store this piece of information, designers have to consider that they will never understand the true meaning of the diagram.


�PAGE \# "'Page: '#'�'"  �� I do not understand this sentence and its purpose.


�PAGE \# "'Page: '#'�'"  �� I take the point, it is just I forgot to remove agent when I wrote this spec.


�Previously, it was written: “Lifeline no longer represents agent”. Contradiction??


�According to figure 6, the lifeline is the box in which we write the agent name and role


�PAGE \# "'Page: '#'�'"  �� Not at all, just read the UML 2 spec for lifeline  [p. 383] and you will see that lifelines are a head (the box) plus a vertical dashed line


�But we are only interested in roles interactions and not agent interactions!!


�PAGE \# "'Page: '#'�'"  ��I don’t understand your comment, sometimes we have agents and not roles, thus agent interactions. Moreover, role interactions remind me the dynamicity of roles which is not the same


�Considering that a MAS is placed in a certain environment. The environment can be represented as a set of situations. In each situation, an agent plays some roles. If the environment evolves from one situation to another, the agent could see its roles changing. So we can define sequence diagrams for each situation in the environment. So if an agent is in two sequence diagrams  in which it plays two different roles, these sequence diagrams are attached to two different situations.


�PAGE \# "'Page: '#'�'"  ��I don’t know what to answer to that, my opinion is the design will be really intractable if we need to consider that we represent each situation, that will be boring, moreover, it is impossible to know in advance each situation that occurs in an environment, do you know exactly what will happen on the Internet?


�PAGE \# "'Page: '#'�'"  ��About an agent playing a specific role for just a message, yes that’s right that this agent plays a specific role but if we need to distinguish it all the time, we need to consider that we have to send the messages to several roles, is it something good? I don’t know, I will think about it


�But we must represent that this particular agent is playing a particular role. So a role cannot appear one and only one time on the sequence diagram !!


�The lifeline is not the dashed line?


�PAGE \# "'Page: '#'�'"  ��Once again, lifelines are head and feet: box + vertical dashed line


�See comment page 4


�It is not clear!! It is confusing a little bit.
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