




reported back to the designer as possible errors. During translation, a state transition diagram is
built up which shows how the mediator rules change the mediator state. This diagram presents the
designer with an overview of the mediator behaviour as specified by the rules. It can also help in
visualizing problem situations like deadlocks, e.g. by highlighting the node that represents the
deadlock state and the path that represents the rule firing sequence leading to the deadlock.

The simulation of the mediator net which has been gmerated by the translator program will detect
any deadlocks, ignored messages and inconsistent terminations. All consistent final states of the
mediator system which have been reached during simulation are also reported. In this way,
possible errors in the mediator specification concerning coordination and synchronization can be
found and eliminated. As a test case, we have applied this technique successfully to a complex date
planning mediator [Prinz & Woitass 1989].

Editor

conversation
rules

Rule Checker

Translator

Net Sin1ulator

Figure 4. Components of the mediator design tool.

With these methods for eliminating static as well as dynamic errors from a mediator specification,
we can support the design of mediators in an interactive and incremental fashion. The principal
components of a mediator design tool are shown in figure 4: editor, rule checker, translator and net
simulator. The editor is for input and modification of mediator rule sets. Rule editing is simplified
by a simultaneous display of the conversation types which the mediator has to handle. The editor
will also display the results of lexical analysis and simulation, possibly indicating which rules
have to be modified, or in which situations further rules are needed. Figure 5 shows a mock-up of
the user interface.

After input, a rule set is first analyzed by the rule checker for syntactical and static errors. If any
errors are found, they are reported back to the user for elimination with the editor. If no errors are
found, the rules are translated into a Pr/T net representation and turned over to the net simulator.
The simulation results are translated back from Pr/1' net level to rule level, and then presented to
the user in textual as well as in graphical form, using the state transition diagram described above.
Dynamic errors found during simulation can be correctc'Ci, and a new design cycle is started.
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Currently, the mediator design tool is under development. The design method has been tested, and
the basic algorithms concerning rule translation and simulation have been implemented. Whi1t still
has to be done is the lexical rule checker, a suitable error reporting facility including graphical
methods, and the user interface itself.

R2: ODftcv(approval,rcquestor) =>
ICnd(f'Csult,allContract<n).

R6: on_l'Ccv(rcceipt,allContracton) =>
3Ct(lIEd_statc = agreed).

Start simulation ...
Terminal state:: cancelled
Me.~5&gC type cancellation ignun::d

in !lta1e: submitted
Deadlock stale: JubmlHed

Firing sequence: RI, R4,.

Date planner

R4: on_f'Ccv(aIlllwcr,allContractou) =>
send(result,requestor).

R3: olu"cv(canccllation.roqucslor)
whcn(mcd_statc = ,tart) =>
send(cancellation,a11Contractorl'l).

File Edit Check:

Requestor
Initiator

Messages IN:
order
canocllation
approval
success

Messages our:
result

States:
ordered
canccll<:d
agr<:<:d
submitted
succeeded

Figure 5. User interface of the mediator design tool.

6. Conclusion

Mediators as autonomous agents for the support of group activity are a useful concept for many group
support applications based on electronic mail. An important task common to mediators is the
coordination and synchronization of the asynchronous message exchange with a requestor on one side
and a set of contractors on the other. We have presented a production rule oriented way of describing
the communication behaviour of a mediator which allows for very compact and easily readable
specifications. Because a mediator is an automated agent which coordinates remote communication
between people, the demands on consistency of the mediator specification is high. We have shown
what type of errors a mediator specification can contain and how they can be detected and
eliminated. We have described a mediator design tool based on these ideas which supports the
consistent design of mediators in an interactive and incremental fashion.

For the future, we plan to extend the mediator model to allow for the treatment of time <e.g. clock
events, timeouts) and a more detailed specification through the inclusion of message content into the
rules. As a major next step we plan to support not only the design of a mediator, but also the
implementation of a mediator. In particular the communication monitoring modules of the mediator
should be automatically generated from consistent specifications designed with the mediator design
tool.
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