
105 

Referências 

[1] CASTELFRANCHI, C.. Dependence Relations in Multi-Agent Systems. In 
Decentralized AI, Elsevier, 1992. 
[2] GUESSOUM, Z., FACI, N., BRIOT, J.-P.. Adaptative Replication of 
Large-Scale Multi-Agent Systems – Towards a Fault-Tolerant Multi-Agent 
Platform ACM Software Engineering Notes, 30(4):1--6, July 2005. Proceedings 
of the ICSE'05 4th International Workshop on Software Engineering for Large-
Scale Multi-Agent Systems (SELMAS'05), St Louis, MI, USA, May 2005. 

[3] LACÔTE, G., BRIOT, J.-P., GUESSOUM, Z. and SENS, P.. Towards Fault-
Tolerant Agents. Workshop on Distributed Objects Programming Paradigms, 
ECOOP’2000, Cannes, France, June 2000. 
[4] GUESSOUM, Z.,BRIOT, J.-P., MARIN, O., HAMEL, A., and SENS, P.. 
Dynamic and Adaptive Replication for Large-Scale Reliable Multi-Agent 
Systems. Software Engineering for Large-Scale Multi-Agent Systems, No 2603, 
p. 182–198, LNCS, Springer, 2003. 

[5] SMITH, R.G.. The Contract Net Protocol: High-Level Communication 
and Control in a Distributed Problem Solver. IEEE Trans. Computers, 
29(12):1104–1113,1980. 

[6] ALMEIDA, A. L., AKNINE, S. , BRIOT, J.-P., and MALEFANT, J.. Plan-
based Replication for Fault-tolerant Multi-Agent Systems. In 11th IEEE 
Workshop on Dependable Parallel, Distributed and Network- Centric Systems 
(DPDNS'06) 20th International Parallel and Distributed Processing Symposium 
(IPDPS'2006), Rhodes Island, Greece, April 2006. 

[7] XU, P., DETERS, R., Fault-Management for Multi-Agent Systems. In The 
Proc of the 2005 Symposium on Applications and the Internet, pp. 287- 293, 31 
Jan.-4 Feb. 2005. 

[8] CARVALHO, G., PAES, R., CHOREN, R., LUCENA, C.. Governing the 
Interactions of An Agent-based Open Supply Chain Management System. 
MCC nº 29/05, Depto de Informática, PUC-Rio, 2005. 

[9] VPAZQUEZ-SALCEDA, J., DIGNUN, V., DIGNUN, F.. Organizing 
Multiagent Systems, Autonomous Agentes and Multi-Agent Systems, 11, 307-
360, 2005. 

[10] ZAMBONELLI, F.. Abstractions and infrastructures for the design and 
development of mobile agent organizations. In M. Wooldridge, G. Weiss, and 
P. Ciancarini (eds.), Agent-Oriented Software Engineering II, LNCS 2222, 
Springer-Verlag, pp. 245–262, 2002. 

[11] DIGNUM, V. AND DIGNUM, F.. Modeling agent societies: 
Coordination frameworks and institutions. In P. Brazdil and A. Jorge (eds.), 

DBD
PUC-Rio - Certificação Digital Nº 0511031/CA



106 

Progress in Artificial Intelligence, LNAI 2258, Springer-Verlag, pp. 191– 204, 
2001. 

[12] ESTEVA, M.., PADGET, J. AND SIERRA, C.. Formalizing a language 
for institutions and norms. In J.-J. Ch. Meyer and M. Tambe (eds.), Intelligent 
Agents VIII, Vol. 2333 of LNAI, Springer-Verlag, pp. 348–366, 2001. 

[13] ZAMBONELLI, F., JENNINGS, N. AND WOOLDRIDGE, M. 
Organisational abstractions for the analysis and design of multi-agent 
systems. In P. Ciancarini and M. Wooldridge (eds.), Agent-Oriented Software 
Engineering, LNCS 1957, Springer-Verlag, pp. 98–114, 2001. 

[14] DIGNUM, V., MEYER, J.-J. CH., WIEGAND, H. AND DIGNUM, F.. An 
organisational oriented model for agent societies. In G. Lindemann, D. Moldt, 
M. Paolucci, and B. Yu (eds.), Proceedings of the RASTA Workshop at 
AAMAS’02, pp. 31–50. 

[15] GUERRAOUI, R. AND SCHIPER, A.. Software-based Replication for 
Fault Tolerance. IEEE Computer, 30(4):68–74, 1997. 

[16] LAPRIE, J. C., ARLAT, J., BLANQUART,J. P., COSTES, A., 
CROUZERT, Y., DESWARTE, Y., FABRE, J. C., GUILLERMAIN, H., 
KAÂNICHE, M., KANOUN, K. MAZET, C., POWEL, D., RABÉJAC, C. AND 
THÉVENOD, P. Dependability Handbook (2nd edition) Cépaduès – Éditions, 
1996. (ISBN 2-85428-341-4) (in French). 

[17] AVIZIENIS, A., LAPRIE, J.-C., RANDELL, B.. Dependability and its 
threats - A taxonomy. IFIP Congress Topical Sessions 2004: 91-120. 

[18] LUSSIER, B. et al. 3rd IARP-IEEE/RAS-EURON Joint Workshop on 
Technical Challenges for Dependable Robots in Human  Environments, 
Manchester (GB), 7-9 September 2004, 7p. 

[19] FEDORUK, A. AND DETERS, R.. Using dynamic proxy agent replicate 
groups to improve fault-tolerance in multi-agent systems. In Proc. of the Sec. 
int. Joint Conf. AAMAS '03. ACM Press, New York, NY, 990-991, 2003. 

[20] DECKER, K., SYCARA, K. AND WILLIAMSON, M.. Cloning for 
intelligent adaptive information agents. In ATAL’97, LNAI, pages 63–75. 
Springer Verlag, 1997.  

[21] HAGG, S.. A sentinel approach to fault handling in multi-agent systems. 
In C. Zhang and D. Lukose, editors, Multi-Agent Systems, Methodologies and 
Applications, number 1286 in LNCS, pages 190–195. Springer Verlag, 1997 

[22] FEDORUK, A. AND DETERS, R.. Improving fault-tolerance by 
replicating agents. In AAMAS2002, Boulogna, Italy, 2002. 

[23] FEDORUK, A. AND DETERS, R.. Using dynamic proxy agent replicate 
groups to improve fault-tolerance in multi-agent systems. In Proc. of the Sec. 
int. Joint Conf. AAMAS '03. ACM Press, New York, NY, 990-991, 2003. 

[24] BORA, S. AND DIKENELLI, O.. Applying feedback control in adaptive 
replication mechanisms in fault tolerant multi-agent organizations. In 
Proceedings of the 2006 international Workshop on Software Engineering For 

DBD
PUC-Rio - Certificação Digital Nº 0511031/CA



107 

Large-Scale Multi-Agent Systems (Shanghai, China, May 22 - 23, 2006). 
SELMAS '06. ACM Press, New York, NY, 5-12, 2006. 

[25] BRIOT, J.-P. ; FACI, N. ; GUESSOUM, Z. ; GATTI, M. A. C. ; Lucena, 
C.J.P. de ; Luna-Almeida, A. ; MARIN, O. . Experience and Prospects for 
Various Control Strategies for Self-Replicating Multi-Agent Systems In 
International Workshop on Software Adaptive and Self-Managing Systems 
(SEAMS'2006), co-located with the International Conference on Software 
Engineering  (ICSE'2006), Shanghai, China, May 2006. ACM - Sheridan 
Publications, p. 37-43. 

[26] GUESSOUM, Z., BRIOT, J.-P., FACI, N.. Towards Fault-Tolerant 
Massively Multiagent Systems, International Workshop on Massively 
Multiagent Systems (MMAS’04), to appear in Springer Lecture Note Series, 
Kyoto, December 2004. 

[27] GUESSOUM, Z. AND BRIOT, J.-P.. From active objects to autonomous 
agents In Special Series on Actors and Agents, edited by Dennis Kafura and 
Jean-Pierre Briot, IEEE Concurrency, 7(3):68-76, July-September 1999. 

[28] MARIN, O., BERTIER, M. AND SENS, P.. DARX - a framework for the 
fault-tolerant support of agent software. In 14th International Symposium on 
Software Reliability Engineering (ISSRE’2003), pages 406–417, Denver, 
Colorado, USA, 2003. IEEE. 

[29] MARIN, O., BERTIER, M. AND SENS, P.. Implementation and 
performance evaluation of an adaptable failure detector. In the International 
Conference on Dependable Systems and Networks, Washington, USA, 2002. 

[30] FACI, N., GUESSOUM, Z., AND MARIN, O.. DimaX: a fault-tolerant 
multi-agent platform. In Proceedings of the 2006 international Workshop on 
Software Engineering For Large-Scale Multi-Agent Systems (Shanghai, China, 
May 22 - 23, 2006). SELMAS '06. ACM Press, New York, NY, 13-20, 2006. 

[31] MINSKY, N.H., UNGUREANU, V.. Law-governed interaction: a 
coordination and control mechanism for heterogeneous distributed systems. 
ACM Transactions on Software Engineering Methodology, 9(3):273-305, 2000. 

[32] ESTEVA, M.. Eletronic Institutions: from specification to development. 
PhD thesis, Institut d’Investigació en Intel.ligència Artificial, Catalonia – Spain, 
October, 2003. 

[33] DIGNUM, F.. Agents, markets, institutions, and protocols. In: Agent 
Mediated Eletronic Commerce, The European AgentLink Perspective., p.98-114. 
Springer-Verlag, 2001. 

[34] KOLLINGBAUM, M. J. AND NORMAN, T. J.. NoA - A normative agent 
architecture. In Proceedings of the Eighteenth International Joint Conference on 
Artificial Intelligence, pages 1465-1466, 2003. 

[35] PAES, R., CARVALHO, G. R., LUCENA, C.J.P., ALENCAR, P. S. C., 
ALMEIDA, H.O.; AND SILVA, V. T.. Specifying Laws in Open Multi-Agent 
Systems. In: Agents, Norms and Institutions for Regulated Multi-agent Systems 
(ANIREM), AAMAS’2005. 

DBD
PUC-Rio - Certificação Digital Nº 0511031/CA



108 

[36] ZAMBONELLI, F.. Abstractions and infrastructures for the design and 
development of mobile agent organizations. in M. Wooldridge, G. Weiss, and 
P. Ciancarini (eds.), Agent-Oriented Software Engineering II, LNCS 2222, 
Springer-Verlag, pp. 245–262, 2002. 

[37] MENEZES, P.B.. Linguagens Formais e Autômatos, Editora Sagra-. 
Luzzato, 1997. 

[38] CASTELFRANCHI C., DIGNUM F., JONKER C.M., TREUR J. 
Deliberative Normative Agents: Principles and Architecture. Proceedings of 
the Sixth International Workshop on Agent Theories, Architectures, and 
Languages (ATAL-99), Orlando, FL, July 15-17, 1999. 

[39] PAES, R.B; LUCENA, C.J.P; ALENCAR, P.S.C. A Mechanism for 
Governing Agent Interaction in Open Multi-Agent Systems. MCC nº 30/05, 
Depto de Informática, PUC-Rio, 31 p., 2005. 

[40] AVIZIENIS, A.; LAPRIE, J-C.; RANDELL, B.; LANDWEHR, C.. Basic 
Concepts and Taxonomy of Dependable and Secure Computing. IEEE 
Transactions on Dependable and Secure Computing 1(1); Los Alamitos, CA: 
IEEE Computer Society; pags 11-33, 2004. 

[41] WEINSTOCK, C.B; GOODENOUGH, J.B.; HUDAK, J.J.. Dependability 
Cases. CMU/SEI-2004-TN-016, Proc. of The International Conference on 
Dependable Systems and Networks, 2004. 

[42] BOOCH, J., RUMBAUGH, I. J.. The Unified Modeling Language User 
Guide; Addison Wesley, 1999. 

[43] CARVALHO, G.; PAES, R.; CHOREN, R.; LUCENA, C.. Towards a Risk 
Driven Method for Developing Law Enforcement Middleware. Third 
International Workshop on Agent-Oriented Methodologies, OOPSLA 2004, 
Vancouver, British Columbia, Canadá, 24-28 Outubro, 2004. 

[44] FIRESMITH, D.G.. Security Use Cases. Journal Of. Object Technology 
2(3), May-June, 2003. 

[45] ALEXANDER, I.. Misuse cases: use cases with hostile intent. Software, 
IEEE, 20(1), Jan.-Feb. Page(s):58 – 66, 2003. 

[46] COLLINS, J., ARUNACHALAM,R., SADEH,N., ERIKSSON,J., 
FINNE,N., JANSON, S.. The Supply Chain Management Game for the 2006 
Trading Agent Competition. Carnegie-Mellon University, Pittsburgh, USA, 
2005. 

[47] MIL-STD-882C: “Standard Practice for System Safety Program 
Requirements”, US Department of Defense, 1996. 

[48] CHOPRA, S.; MEINDL, P.. Supply Chain Management – Strategy, 
Planning, and Operations. Pearson Prentice Hall, Second Edition, 2004. 

[49] FIPA Agent Management Specification; IEEE Foundation for Intelligent 
Physical Agents, http://www.fipa.org, accessed from August 2005 to July 2006. 

[50] FIPA – The Foundation for Inteligent Physical Agents - Contract Net 

DBD
PUC-Rio - Certificação Digital Nº 0511031/CA



109 

Interaction Protocol Specification http://www.fipa.org/specs/fipa00029/ 

[51] BELLIFEMINE, F., POGGI, A. AND RIMASSI, G.. JADE: A FIPA-
compliant agent framework. In Proceedings of the Practical Applications of 
Intelligent Agents and Multi-Agents, April 1999, pp. 97--108. 

[52] GATTI, M. A. C. ; Lucena, C.J.P. de ; BRIOT, J.-P. . On Fault Tolerance 
in Law-Governed Multi-Agent Systems. In: 5th International Workshop on 
Software Engineering for Large-scale Multi-Agent Systems, 2006, Shanghai. 28th 
International Conference on Software Engineering. New York, NY, USA : ACM 
Press, 2006. p. 21-27. 

[53] JENNINGS, N. R. AND WOOLDRIDGE, M. (eds.). Agent technology: 
foundations, applications and markets. Springer Verlag, 1998. 

 

DBD
PUC-Rio - Certificação Digital Nº 0511031/CA



110 

A1 
 Especificação XMLaw: Cenário de negociação 

<Laws> 
    <LawOrganization id="tacscm" name="TAC SCM"> 
 <Role id="customer" /> 
 <Role id="seller" /> 
 
        <Scene id="negotiation" time-to-live="infinity"> 
  <CriticalityAnalysis> 
   <Weight ref="role" value="0.2"/> 
   <Weight ref="message" value="0"/> 
   <Increases> 
    <Increase event-id="customer" event-type="role_activation"   
    value="0.3"> 
     <Assignee role-ref="customer" role-     
     instance="$customer.instance"/> 
    </Increase> 
    <Increase event-id="seller" event-type="role_activation" value="0.3"> 
     <Assignee role-ref="seller" role-instance="$seller.instance"/> 
    </Increase> 
    <Increase event-id="time-to-decide" event-type="clock_activation"  
    value="0.385"> 
     <Assignee role-ref="customer" role-     
     instance="$customer.instance"/> 
    </Increase> 
    <Increase event-id="customer-payment-voucher" event-   
    type="norm_activation" value="0.07"> 
     <Assignee role-ref="customer" role-     
     instance="$customer.instance"/> 
    </Increase> 
   </Increases> 
   <Decreases> 
    <Decrease event-id="customer" event-type="role_deactivation"  
    value="0.3"> 
     <Assignee role-ref="customer" role-     
     instance="$customer.instance"/> 
    </Decrease> 
    <Decrease event-id="seller" event-type="role_deactivation"   
    value="0.3"> 
     <Assignee role-ref="seller" role-instance="$seller.instance"/> 
    </Decrease> 
    <Decrease event-id="time-to-decide" event-type="clock_deactivation" 
    value="0.385"> 
     <Assignee role-ref="customer" role-     
     instance="$customer.instance"/> 
    </Decrease> 
    <Decrease event-id="customer-payment-voucher" event-   
    type="norm_deactivation" value="0.07"> 
     <Assignee role-ref="customer" role-     
     instance="$customer.instance"/> 
    </Decrease> 
   </Decreases> 
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  </CriticalityAnalysis> 
  <Creators> 
   <Creator role_ref="customer"/> 
  </Creators> 
  <Protocol> 
   <Messages> 
    <Message id="m1" performative="cfp"> 
     <Content> 
      <Entry key="product" value=".*"/> 
      <Entry key="type" value=".*"/> 
      <Entry key="price" value="\d+"/> 
      <Entry key="brand" value=".*"/>    
     </Content> 
     <Sender role-ref="customer"/> 
     <Receivers> 
      <Receiver role-ref="seller"/> 
     </Receivers> 
    </Message> 
    <Message id="m2" performative="propose"> 
     <Content> 
      <Entry key="product" value=".*"/> 
      <Entry key="type" value=".*"/> 
      <Entry key="price" value="\d+"/> 
      <Entry key="brand" value=".*"/>    
     </Content> 
     <Sender role-ref="seller"/> 
     <Receivers> 
      <Receiver role-ref="customer"/> 
     </Receivers> 
    </Message> 
    <Message id="m3" performative="accept-proposal"> 
     <Content> 
      <Entry key="product" value=".*"/> 
      <Entry key="type" value=".*"/> 
      <Entry key="price" value="\d+"/> 
      <Entry key="brand" value=".*"/>    
     </Content> 
     <Sender role-ref="customer"/> 
     <Receivers> 
      <Receiver role-ref="seller"/> 
     </Receivers> 
    </Message> 
    <Message id="m4" performative="inform"> 
     <Content> 
      <Entry key="payto" value=".*"/> 
     </Content> 
     <Sender role-ref="seller"/> 
     <Receivers> 
      <Receiver role-ref="customer"/> 
     </Receivers> 
    </Message> 
    <Message id="m5" performative="inform"> 
     <Content> 
      <Entry key="isPaid" value="yes"/> 
     </Content> 
     <Sender role-ref="customer"/> 
     <Receivers> 
      <Receiver role-ref="seller"/> 
     </Receivers> 
    </Message> 
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    <Message id="m6" performative="refuse"> 
     <Content> 
      <Entry key="info" value=".*"/> 
     </Content> 
     <Sender role-ref="seller"/> 
     <Receivers> 
      <Receiver role-ref="customer"/> 
     </Receivers> 
    </Message> 
    <Message id="m7" performative="reject-proposal"> 
     <Content> 
      <Entry key="info" value=".*"/> 
     </Content> 
     <Sender role-ref="customer"/> 
     <Receivers> 
      <Receiver role-ref="seller"/> 
     </Receivers> 
    </Message> 
    <Message id="m8" performative="cancel"> 
     <Content> 
      <Entry key="info" value=".*"/> 
     </Content> 
     <Sender role-ref="seller"/> 
     <Receivers> 
      <Receiver role-ref="customer"/> 
     </Receivers> 
    </Message> 
    <Message id="m9" performative="propose"> 
     <Content> 
      <Entry key="product" value=".*"/> 
      <Entry key="type" value=".*"/> 
      <Entry key="price" value="\d+"/> 
      <Entry key="brand" value=".*"/>    
     </Content> 
     <Sender role-ref="seller"/> 
     <Receivers> 
      <Receiver role-ref="customer"/> 
     </Receivers> 
    </Message> 
   </Messages> 
   <States> 
   <State id="s0"  type="initial" label="Ready for starting negotiations"/> 
   <State id="s1"  type="execution" label="Call for proposal requested"/> 
   <State id="s2"  type="execution" label="Proposal sent"/> 
   <State id="s3"  type="execution" label="Proposal accepted"/> 
   <State id="s4"  type="execution" label="Bank informed"/> 
   <State id="s5"  type="success" label="Payment done"/> 
   <State id="s6"  type="failure" label="Refuse sending proposal"/> 
   <State id="s7"  type="execution" label="Proposal rejected"/> 
   <State id="s8"  type="failure" label="Too long time to decide"/> 
   </States> 
   <Transitions> 
    <Transition id="t0" from="s0" to="s1" ref="m1" event-   
    type="message_arrival"> 
     <Constraint class="br.pucrio.inf.les.law.application.negotiation. 
     EnforceValueConstraint" semantics="Gets value on price" /> 
    </Transition> 
    <Transition id="t1" from="s1" to="s2" ref="m2" event-   
    type="message_arrival"> 
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     <Constraint class="br.pucrio.inf.les.law.application.negotiation. 
     EnforceValueConstraint" semantics="Gets value on price" /> 
    </Transition> 
    <Transition id="t2" from="s2" to="s3" ref="m3" event-   
    type="message_arrival" /> 
    <Transition id="t3" from="s3" to="s4" ref="m4" event-   
    type="message_arrival" /> 
    <Transition id="t4" from="s4" to="s5" ref="m5" event-   
    type="message_arrival" /> 
    <Transition id="t5" from="s1" to="s6" ref="m6" event-   
    type="message_arrival" /> 
    <Transition id="t6" from="s2" to="s7" ref="m7" event-   
    type="message_arrival" /> 
    <Transition id="t7" from="s2" to="s8" ref="m8" event-   
    type="message_arrival" /> 
    <Transition id="t8" from="s7" to="s2" ref="m9" event-   
    type="message_arrival" /> 
   </Transitions> 
  </Protocol> 
  <Clock id="time-to-decide" type="once" tick-period="20000"> <!-- 20 sec. --> 
   <Assignee role-ref="customer" role-instance="$customer.instance"/> 
   <Activations> 
    <Element ref="t1" event-type="transition_activation"/> 
    <Element ref="t8" event-type="transition_activation"/> 
   </Activations> 
   <Deactivations> 
    <Element ref="t2" event-type="transition_activation"/> 
    <Element ref="t6" event-type="transition_activation"/> 
   </Deactivations> 
  </Clock> 
  <Norm type="permission" id="seller-permission-to-cancel"> 
   <Assignee role-ref="seller" role-instance="$seller.instance"/> 
   <Activations> 
    <Element ref="time-to-decide" event-type="clock_timeout"/> 
   </Activations> 
  </Norm> 
  <Norm type="obligation" id="customer-payment-voucher"> 
   <Assignee role-ref="customer" role-instance="$customer.instance"/> 
   <Activations> 
    <Element ref="t3" event-type="transition_activation"/> 
   </Activations> 
   <Deactivations> 
    <Element ref="t4" event-type="transition_activation"/> 
   </Deactivations> 
  </Norm> 
  <Entrance> 
   <Participant  role_ref="customer"  limit="1"> 
    <State ref="s0"/> 
   </Participant> 
   <Participant  role_ref="seller" limit="1"> 
    <State ref="s1"/> 
   </Participant> 
  </Entrance> 
 </Scene> 
    </LawOrganization> 
</Laws> 
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A2 
Casos de Leis: Cenário de negociação 
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B1 
Especificação XMLaw: SELIC 

<Laws> 
 <LawOrganization id="bc" name="Banco Central"> 
  <!-- Role definition -->   
  <Role id="IF" /> 
  <Role id="comprador" /> 
  <Role id="vendedor" /> 
  <Role id="selic" /> 
   
  <CriticalityAnalysis> 
   <Weight ref="message" value="0"/> 
   <Weight ref="transition" value="0"/> 
   <Weight ref="role" value="0"/> 
   <Increases> 
    <Increase event-id="norm_obligation_of_buying_again" event-  
    type="norm_activation" value="0.1"> 
     <Assignee role-ref="vendedor" role-     
     instance="$vendedor.instance"/> 
    </Increase> 
    <Increase event-id="clock_obligation_buy_again" event-   
    type="clock_activation" value="0.1"> 
     <Assignee role-ref="vendedor" role-     
     instance="$vendedor.instance"/> 
    </Increase> 
     
    <Increase event-id="norm_obligation_of_selling_again" event-  
    type="norm_activation" value="0.1"> 
     <Assignee role-ref="comprador" role-    
     instance="$comprador.instance"/> 
    </Increase> 
    <Increase event-id="clock_obligation_of_selling_again" event-  
    type="clock_activation" value="0.1"> 
     <Assignee role-ref="comprador" role-    
     instance="$comprador.instance"/> 
    </Increase> 
   </Increases> 
   <Decreases> 
    <Decrease event-id="norm_obligation_of_buying_again" event- 
    type="norm_deactivation" value="0.1"> 
     <Assignee role-ref="vendedor" role-     
     instance="$vendedor.instance"/> 
    </Decrease> 
    <Decrease event-id="clock_obligation_buy_again" event-  
    type="clock_deactivation" value="0.1"> 
     <Assignee role-ref="vendedor" role-     
     instance="$vendedor.instance"/> 
    </Decrease> 
     
    <Decrease event-id="norm_obligation_of_selling_again" event- 
    type="norm_deactivation" value="0.1"> 
     <Assignee role-ref="comprador" role-    
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     instance="$comprador.instance"/> 
    </Decrease> 
    <Decrease event-id="clock_obligation_of_selling_again" event- 
    type="clock_deactivation" value="0.1"> 
     <Assignee role-ref="comprador" role-    
     instance="$comprador.instance"/> 
    </Decrease> 
     
    <Decrease event-id="norm_prohibition_of_buying_again" event- 
    type="norm_activation" value="0.1"> 
     <Assignee role-ref="vendedor" role-     
     instance="$vendedor.instance"/> 
    </Decrease> 
    <Decrease event-id="norm_prohibition_of_trading" event-  
    type="norm_activation" value="0.1"> 
     <Assignee role-ref="comprador" role-    
     instance="$comprador.instance"/> 
    </Decrease>    
   </Decreases> 
  </CriticalityAnalysis> 
   
  <Scene id="OpCompPUAberto" time-to-live="infinity">  
   <CriticalityAnalysis> 
    <Weight ref="role" value="0.1"/> 
    <Weight ref="message" value="0"/> 
    <Increases> 
     <Increase event-id="selic" event-type="role_activation"   
     value="0.45"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
     </Increase> 
     <Increase event-id="comprador" event-type="role_activation"  
     value="0.2"> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
     </Increase> 
     <Increase event-id="vendedor" event-type="role_activation"  
     value="0.2"> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Increase>         
  
     <Increase event-id="SEL1054tp4Compra" event-   
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/>     
     </Increase> 
     <Increase event-id="SEL1054tp2Compra" event-   
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
     instance="$comprador.instance"/>     
     </Increase> 
     <Increase event-id="SEL1054tp4Venda" event-   
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/>     
     </Increase>  
     <Increase event-id="SEL1054tp2Venda" event-   
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     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/>     
     </Increase> 
    </Increases> 
    <Decreases> 
     <Decrease event-id="selic" event-type="role_deactivation"  
     value="0.45"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
     </Decrease> 
     <Decrease event-id="comprador" event-type="role_deactivation" 
     value="0.2"> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
     </Decrease>      
     <Decrease event-id="vendedor" event-type="role_deactivation" 
     value="0.2"> 
      <Assignee role-ref="vendedor" role-    
     instance="$vendedor.instance"/> 
     </Decrease>  
     <Decrease event-id="SEL1054tp2CompraConfirmada" event- 
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
     instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
     <Decrease event-id="SEL1054tp4CompraConfirmada" event- 
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
     <Decrease event-id="SEL1054tp2VendaConfirmada" event- 
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
     <Decrease event-id="SEL1054tp4VendaConfirmada" event- 
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
    </Decreases> 
   </CriticalityAnalysis>   
   <Creators> 
    <Creator role_ref="selic"/> 
   </Creators> 
   <Protocol id="negotiation-protocol">    
    <Messages> 
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      <Message id="startMsg" performative="inform"> 
      <Content> 
       <Entry key="anuncio" value="Negociações   
       abertas"/>    
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="comprador"/> 
       <Receiver role-ref="vendedor"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1054tp2CompraMsg" performative="request"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="TpCompr"  value="02" />   
       <Entry key="NOPRET"   value=" "/> 
      </Content> 
      <Sender role-ref="comprador"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1054tp4CompraMsg" performative="request"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="TpCompr"  value="04" />  
      
       <Entry key="NOPRET"   value=" "/> 
      </Content> 
      <Sender role-ref="comprador"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1054R1AguardandoVendaMsg"   
     performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="NOPRET"   value="\d+"/> 
    
       <Entry key="SitOpSEL"     
       value="negociacao_aguardando_venda"/> 
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="comprador"/> 
      </Receivers> 
     </Message>      
     <Message id="SEL1054R1CompraMsg" performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="NOPRET"   value="\d+"/> 
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="comprador"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1054tp2VendaMsg" performative="request"> 
      <Content> 
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       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="TpCompr"  value="02" />  
      
       <Entry key="NOPRET"   value=" "/>  
      </Content> 
      <Sender role-ref="vendedor"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1054tp4VendaMsg" performative="request"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="TpCompr"  value="04" />  
      
       <Entry key="NOPRET"   value=" "/>  
      </Content> 
      <Sender role-ref="vendedor"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1054R1AguardandoCompraMsg"   
     performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="NOPRET"   value="\d+"/> 
       <Entry key="SitOpSEL"     
       value="negociacao_aguardando_compra"/> 
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="vendedor"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1054R1VendaMsg" performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1054"/> 
       <Entry key="NOPRET"   value="\d+"/> 
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="vendedor"/> 
      </Receivers> 
     </Message> 
       </Messages>      
    <States> 
     <State id="negociacaoFechada" type="initial" label="Estado  
     Inicial" /> 
     <State id="nenhumaSolicitacao" type="execution"   
     label="Negociação abertas" /> 
     <State id="compraSolicitada" type="execution" label="Pedido de 
     Compra Solicitado" /> 
     <State id="vendaSolicitada" type="execution" label="Pedido de 
     Venda Solicitado" /> 
     <State id="negociacaoExecutada" type="execution"   
     label="Negociação Executada (match de compra e venda)" /> 
     <State id="negociacaoFinalizada1" type="execution"   
     label="Negociacao Concluida (1/2)" /> 
     <State id="negociacaoFinalizada2" type="success"   
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     label="Negociacao Concluida (2/2)" />     
    </States> 
    <Transitions> 
     <Transition id="start" from="negociacaoFechada"   
     to="nenhumaSolicitacao" ref="startMsg" event-   
     type="message_arrival" /> 
     <Transition id="SEL1054tp4Compra"     
     from="nenhumaSolicitacao" to="compraSolicitada"   
     ref="SEL1054tp4CompraMsg" event-type="message_arrival"> 
      <Constraint class="br.pucrio.inf.les.law.application.selic. 
      constraint.ConditionNOPRET"  
      semantics="NOPRETVazio" /> 
     </Transition> 
     <Transition id="SEL1054tp2Compra"     
     from="nenhumaSolicitacao" to="compraSolicitada"   
     ref="SEL1054tp2CompraMsg" event-type="message_arrival"> 
      <Constraint class="br.pucrio.inf.les.law.application.selic. 
      constraint.ConditionNOPRET"  
      semantics="NOPRETVazio" /> 
     </Transition> 
     <Transition id="SEL1054tp4Venda" from="nenhumaSolicitacao" 
     to="vendaSolicitada" ref="SEL1054tp4VendaMsg" event- 
     type="message_arrival"> 
      <Constraint         
      class="br.pucrio.inf.les.law.application.selic.constraint. 
      ConditionNOPRET" semantics="NOPRETVazio" /> 
     </Transition> 
     <Transition id="SEL1054tp2Venda" from="nenhumaSolicitacao" 
     to="vendaSolicitada" ref="SEL1054tp2VendaMsg" event- 
     type="message_arrival"> 
      <Constraint class="br.pucrio.inf.les.law.application.selic. 
      constraint.ConditionNOPRET" semantics="NOPRETVazio" 
      /> 
     </Transition> 
     <Transition id="SEL1054R1AguardandoCompra1"   
     from="vendaSolicitada" to="vendaSolicitada"    
     ref="SEL1054R1AguardandoCompraMsg" event-   
     type="message_arrival" /> 
     <Transition id="SEL1054R1AguardandoVenda1"    
     from="compraSolicitada" to="compraSolicitada"    
     ref="SEL1054R1AguardandoVendaMsg" event-   
     type="message_arrival" /> 
     <Transition id="SEL1054tp2CompraConfirmada"    
     from="vendaSolicitada" to="negociacaoExecutada"   
     ref="SEL1054tp2CompraMsg" event-type="message_arrival" /> 
     <Transition id="SEL1054tp4CompraConfirmada"    
     from="vendaSolicitada" to="negociacaoExecutada"   
     ref="SEL1054tp4CompraMsg" event-type="message_arrival" />
     <Transition id="SEL1054tp2VendaConfirmada"    
     from="compraSolicitada" to="negociacaoExecutada"   
     ref="SEL1054tp2VendaMsg" event-type="message_arrival" /> 
     <Transition id="SEL1054tp4VendaConfirmada"    
     from="compraSolicitada" to="negociacaoExecutada"   
     ref="SEL1054tp4VendaMsg" event-type="message_arrival" />  
     <Transition id="SEL1054R1AguardandoCompra2"   
     from="negociacaoExecutada" to="negociacaoExecutada"  
     ref="SEL1054R1AguardandoCompraMsg" event-   
     type="message_arrival" /> 
     <Transition id="SEL1054R1AguardandoVenda2"    
     from="negociacaoExecutada" to="negociacaoExecutada"  
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     ref="SEL1054R1AguardandoVendaMsg" event-   
     type="message_arrival" />      
     <Transition id="SEL1054R1CompraFinalizada"    
     from="negociacaoExecutada" to="negociacaoFinalizada1"  
     ref="SEL1054R1CompraMsg" event-type="message_arrival" /> 
     <Transition id="SEL1054R1VendaFinalizada"    
     from="negociacaoFinalizada1" to="negociacaoFinalizada2"  
     ref="SEL1054R1VendaMsg" event-type="message_arrival" /> 
    </Transitions> 
   </Protocol> 
    
   <Entrance> 
    <Participant role_ref="selic" limit="1"> 
     <State ref="negociacaoFechada"/> 
    </Participant> 
    <Participant role_ref="comprador" limit="1"> 
     <State ref="nenhumaSolicitacao"/> 
     <State ref="vendaSolicitada"/> 
    </Participant> 
    <Participant role_ref="vendedor" limit="1"> 
     <State ref="nenhumaSolicitacao"/> 
     <State ref="compraSolicitada"/> 
    </Participant>     
   </Entrance> 
      
  </Scene> 
  
  <Scene id="OpRecompPUAberto" time-to-live="infinity">    
   <CriticalityAnalysis> 
    <Weight ref="role" value="0.1"/> 
    <Weight ref="message" value="0"/> 
    <Increases> 
     <Increase event-id="selic" event-type="role_activation"   
     value="0.45"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
     </Increase> 
     <Increase event-id="comprador" event-type="role_activation"  
     value="0.2"> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
     </Increase> 
     <Increase event-id="vendedor" event-type="role_activation"  
     value="0.2"> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Increase>         
     <Increase event-id="SEL1056tp1Recompra" event-  
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
     </Increase> 
     <Increase event-id="SEL1056tp3Recompra" event-  
      type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
     </Increase> 
     <Increase event-id="SEL1056tp1Revenda" event-   
     type="transition_activation" value="0.2"> 
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      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Increase>  
     <Increase event-id="SEL1056tp3Revenda" event-   
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Increase> 
    </Increases> 
    <Decreases> 
     <Decrease event-id="selic" event-type="role_deactivation"  
     value="0.45"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
     </Decrease> 
     <Decrease event-id="comprador" event-type="role_deactivation" 
     value="0.2"> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
     </Decrease>      
     <Decrease event-id="vendedor" event-type="role_deactivation" 
     value="0.2"> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease>  
     <Decrease event-id="SEL1056tp1RecompraConfirmada" event-
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
     <Decrease event-id="SEL1056tp3RecompraConfirmada" event-
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
     <Decrease event-id="SEL1056tp1RevendaConfirmada" event- 
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
     <Decrease event-id="SEL1056tp3RevendaConfirmada" event- 
     type="transition_activation" value="0.2"> 
      <Assignee role-ref="selic" role-instance="$selic.instance"/> 
      <Assignee role-ref="comprador" role-   
      instance="$comprador.instance"/> 
      <Assignee role-ref="vendedor" role-    
      instance="$vendedor.instance"/> 
     </Decrease> 
    </Decreases> 
   </CriticalityAnalysis> 
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   <Creators> 
    <Creator role_ref="selic"/> 
   </Creators> 
    
   <Protocol id="renegotiation-protocol">    
    <Messages> 
     <Message id="SEL1056tp3RecompraMsg"     
     performative="request"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="TpCompr"  value="03" /> 
       <Entry key="NOPRET"   value="\d+"/> 
      </Content> 
      <Sender role-ref="comprador"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1056tp1RecompraMsg"     
     performative="request"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="TpCompr"  value="01" />   
       <Entry key="NOPRET"   value="\d+"/> 
         
      </Content> 
      <Sender role-ref="comprador"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1056R1AguardandoRevendaMsg"   
     performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="NOPRET"   value="\d+"/> 
    
       <Entry key="SitOpSEL"     
       value="negociacao_aguardando_revenda"/> 
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="comprador"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1056R1RecompraMsg"     
     performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="NOPRET"   value="\d+"/> 
    
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="comprador"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1056tp1RevendaMsg"     
     performative="request"> 
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      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="TpCompr"  value="03" />  
      
       <Entry key="NOPRET"   value="\d+"/> 
    
      </Content> 
      <Sender role-ref="vendedor"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1056tp3RevendaMsg"     
     performative="request"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="TpCompr"  value="01" /> 
       <Entry key="NOPRET"   value="\d+"/> 
           
      </Content> 
      <Sender role-ref="vendedor"/> 
      <Receivers> 
       <Receiver role-ref="selic"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1056R1AguardandoRecompraMsg"   
     performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="NOPRET"   value="\d+"/> 
       <Entry key="SitOpSEL"     
       value="negociacao_aguardando_recompra"/> 
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="vendedor"/> 
      </Receivers> 
     </Message> 
     <Message id="SEL1056R1RevendaMsg" performative="inform"> 
      <Content> 
       <Entry key="CodMsg"   value="SEL1056"/> 
       <Entry key="NOPRET"   value="\d+"/> 
    
      </Content> 
      <Sender role-ref="selic"/> 
      <Receivers> 
       <Receiver role-ref="vendedor"/> 
      </Receivers> 
     </Message> 
       </Messages>  
    <States> 
     <State id="nenhumaResolicitacao" type="initial" label="Estado 
     Inicial" /> 
     <State id="recompraSolicitada" type="execution" label="Pedido 
     de Recompra Solicitado" /> 
     <State id="revendaSolicitada" type="execution" label="Pedido de 
     Revenda Solicitada" /> 
     <State id="renegociacaoExecutada" type="execution"   
     label="Renegociação Executada (match de recompra e revenda)" 
     /> 
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     <State id="renegociacaoFinalizada1" type="execution"   
     label="Renegociacao Concluida (1/2)" />     
     <State id="renegociacaoFinalizada2" type="success"   
     label="Renegociacao Concluida (2/2)" />     
    </States> 
    <Transitions> 
     <Transition id="SEL1056tp1Recompra"     
     from="nenhumaResolicitacao" to="recompraSolicitada"   
     ref="SEL1056tp1RecompraMsg" event-type="message_arrival"/> 
     <Transition id="SEL1056tp3Recompra"     
     from="nenhumaResolicitacao" to="recompraSolicitada"   
     ref="SEL1056tp3RecompraMsg" event-type="message_arrival" /> 
     <Transition id="SEL1056tp1Revenda"     
     from="nenhumaResolicitacao" to="revendaSolicitada"   
     ref="SEL1056tp1RevendaMsg" event-type="message_arrival" /> 
     <Transition id="SEL1056tp3Revenda"     
     from="nenhumaResolicitacao" to="revendaSolicitada"   
     ref="SEL1056tp3RevendaMsg" event-type="message_arrival" /> 
      
     <Transition id="SEL1056R1AguardandoRecompra1"   
     from="revendaSolicitada" to="revendaSolicitada"    
     ref="SEL1056R1AguardandoRecompraMsg" event-  
     type="message_arrival" /> 
     <Transition id="SEL1056R1AguardandoRevenda1"   
     from="recompraSolicitada" to="recompraSolicitada"   
     ref="SEL1056R1AguardandoRevendaMsg" event-  
     type="message_arrival" />      
      
     <Transition id="SEL1056tp1RecompraConfirmada"   
     from="revendaSolicitada" to="renegociacaoExecutada"   
     ref="SEL1056tp1RecompraMsg" event-type="message_arrival" /> 
     <Transition id="SEL1056tp3RecompraConfirmada"   
     from="revendaSolicitada" to="renegociacaoExecutada"   
     ref="SEL1056tp3RecompraMsg" event-type="message_arrival" />
     <Transition id="SEL1056tp1RevendaConfirmada"   
     from="recompraSolicitada" to="renegociacaoExecutada"  
     ref="SEL1056tp1RevendaMsg" event-type="message_arrival" /> 
     <Transition id="SEL1056tp3RevendaConfirmada"   
     from="recompraSolicitada" to="renegociacaoExecutada"  
     ref="SEL1056tp3RevendaMsg" event-type="message_arrival" /> 
     <Transition id="SEL1056R1AguardandoRecompra2"   
     from="renegociacaoExecutada" to="renegociacaoExecutada"  
     ref="SEL1056R1AguardandoRecompraMsg" event-  
     type="message_arrival" /> 
     <Transition id="SEL1056R1AguardandoRevenda2"   
     from="renegociacaoExecutada" to="renegociacaoExecutada"  
     ref="SEL1056R1AguardandoRevendaMsg" event-  
     type="message_arrival" />      
     <Transition id="SEL1056R1RecompraFinalizada"   
     from="renegociacaoExecutada" to="renegociacaoFinalizada1"  
     ref="SEL1056R1RecompraMsg" event-type="message_arrival" /> 
     <Transition id="SEL1056R1RevendaFinalizada"    
     from="renegociacaoFinalizada1" to="renegociacaoFinalizada2" 
     ref="SEL1056R1RevendaMsg" event-type="message_arrival" /> 
    </Transitions> 
   </Protocol> 
   <Entrance> 
    <Participant role_ref="selic" limit="1"> 
     <State ref="nenhumaResolicitacao"/> 
     <State ref="revendaSolicitada"/> 

DBD
PUC-Rio - Certificação Digital Nº 0511031/CA



129 

     <State ref="recompraSolicitada"/> 
     <State ref="renegociacaoExecutada"/> 
    </Participant>    
    <Participant role_ref="comprador" limit="1"> 
     <State ref="nenhumaResolicitacao"/> 
     <State ref="revendaSolicitada"/> 
    </Participant> 
    <Participant role_ref="vendedor" limit="1"> 
     <State ref="nenhumaResolicitacao"/> 
     <State ref="recompraSolicitada"/> 
    </Participant> 
   </Entrance> 
  
  </Scene> 
  <!-- Caso de Leis: Garantir recompra --> 
     <Action id="seller-has-been-fined" class="br.pucrio.inf.les.law.application.selic.action. 
  FineAction"> 
         <Element ref="clock_obligation_buy_again" event-type="clock_tick"/> 
     </Action> 
      
     <!-- 1 dia = 24h * 60 min * 60 seg * 1000 mlseg = 86400000 --> 
     <Clock id="clock_obligation_buy_again" type="periodic" tick-period="86400000"> 
  <Activations> 
   <Element ref="norm_obligation_of_buying_again" event-   
   type="norm_activation" /> 
  </Activations> 
  <Deactivations> 
   <Element ref="SEL1056tp1Recompra" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Recompra" event-type="transition_activation" />
   <Element ref="SEL1056tp1Revenda" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Revenda" event-type="transition_activation" /> 
  </Deactivations> 
     </Clock> 
   
  <!-- 10 dias = 10 * 24h * 60 min * 60 seg * 1000 mlseg = 864000000 --> 
     <Clock id="clock_prohibition_of_buying_again" type="once" tick-period="864000000"> 
  <Activations> 
   <Element ref="norm_obligation_of_buying_again" event-   
   type="norm_activation" /> 
  </Activations> 
  <Deactivations> 
   <Element ref="SEL1056tp1Recompra" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Recompra" event-type="transition_activation" />
   <Element ref="SEL1056tp1Revenda" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Revenda" event-type="transition_activation" /> 
  </Deactivations> 
     </Clock> 
     <Norm type="obligation" id="norm_obligation_of_buying_again"> 
  <Assignee role-ref="vendedor" role-instance="$vendedor.instance"/> 
  <Activations> 
   <Element ref="SEL1054R1VendaFinalizada" event-    
   type="transition_activation"/> 
  </Activations> 
  <Deactivations> 
   <Element ref="SEL1056tp1Recompra" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Recompra" event-type="transition_activation" />
   <Element ref="SEL1056tp1RecompraConfirmada" event-   
   type="transition_activation" /> 
   <Element ref="SEL1056tp3RecompraConfirmada" event-   
   type="transition_activation" /> 
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  </Deactivations> 
     </Norm> 
     <Norm type="prohibition" id="norm_prohibition_of_buying_again"> 
  <Assignee role-ref="vendedor" role-instance="$vendedor.instance"/> 
  <Activations> 
   <Element ref="clock_prohibition_of_buying_again" event-   
   type="clock_timeout"/> 
  </Activations> 
  <!-- Esta norma não contém elementos de desativação porque uma vez que o  
   prazo de recompra tenha sido expirado, a instituição não poderá mais  
   recomprar o título --> 
     </Norm> 
   
  <!-- Caso de Leis: Garantir revenda --> 
     <Action id="buyer-has-been-fined" class="br.pucrio.inf.les.law.application.selic. 
  action.FineAction"> 
         <Element ref="clock_obligation_of_selling_again" event-type="clock_tick"/> 
     </Action> 
     <!-- 1 dia = 24h * 60 min * 60 seg * 1000 mlseg = 86400000 --> 
     <Clock id="clock_obligation_of_selling_again" type="periodic" tick-   
  period="86400000"> 
  <Activations> 
   <Element ref="norm_obligation_of_selling_again" event-   
   type="norm_activation" /> 
  </Activations> 
  <Deactivations> 
   <Element ref="SEL1056tp1Recompra" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Recompra" event-type="transition_activation" /> 
   <Element ref="SEL1056tp1Revenda" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Revenda" event-type="transition_activation" /> 
  </Deactivations> 
     </Clock> 
   
  <!-- 10 dias = 10 * 24h * 60 min * 60 seg * 1000 mlseg = 864000000 --> 
      <Clock id="clock_prohibition_of_trading" type="once" tick-period="864000000"> 
  <Activations> 
   <Element ref="norm_prohibition_of_trading" event-type="norm_activation" /> 
  </Activations> 
  <Deactivations> 
   <Element ref="SEL1056tp1Recompra" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Recompra" event-type="transition_activation" />
   <Element ref="SEL1056tp1Revenda" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Revenda" event-type="transition_activation" /> 
  </Deactivations> 
     </Clock>  
     <Norm type="obligation" id="norm_obligation_of_selling_again"> 
  <Assignee role-ref="comprador" role-instance="$comprador.instance"/> 
  <Activations> 
   <Element ref="SEL1054R1VendaFinalizada" event-    
   type="transition_activation"/> 
  </Activations> 
   <Deactivations> 
   <Element ref="SEL1056tp1Recompra" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Recompra" event-type="transition_activation" />
   <Element ref="SEL1056tp1RecompraConfirmada" event-   
   type="transition_activation" /> 
   <Element ref="SEL1056tp3RecompraConfirmada" event-   
   type="transition_activation" /> 
  </Deactivations> 
     </Norm> 
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     <Norm type="prohibition" id="norm_prohibition_of_trading"> 
  <Assignee role-ref="comprador" role-instance="$comprador.instance"/> 
  <Activations> 
   <Element ref="clock_prohibition_of_trading" event-type="clock_timeout"/> 
  </Activations> 
  <Deactivations> 
   <Element ref="SEL1056tp1Revenda" event-type="transition_activation" /> 
   <Element ref="SEL1056tp3Revenda" event-type="transition_activation" /> 
   <Element ref="SEL1056tp1RevendaConfirmada" event-    
   type="transition_activation" /> 
   <Element ref="SEL1056tp3RevendaConfirmada" event-    
   type="transition_activation" /> 
  </Deactivations> 
     </Norm> 
 </LawOrganization> 
</Laws> 
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B2 
Casos de Leis: SELIC 
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B3 
SELIC: Planilhas da Avaliação de Resultados 

 
IF A iniciou a negociação 

 

 

 
IF B iniciou a negociação 
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