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	4. (20pts) The state model SM0 below can synchronize the behavior of two


	    other processes whose state models SM1 and SM2 begin tasks of variable


                length, both of which are required to terminate before either of them is


	    ordered to repeat their respective task.





	    Task behavior models SM1 and SM2 are unknown except that each must:





		(1) Make a transition from initial state S0 or final state SF into a first


		      active state S1 when it receives event E0 from the synchronizer.


		(2) Make a transition from any active state to a final state SF when


	                  it completes its task, and


		(3) send a reply event type (a parameter of event type E0 that is saved in


	                  a local variable) when it enters state SF to wait for a [re]tart command.


                              (the notation E0(Ek) means the receiver of E0 saves event type Ek and


                              replies with this event type).
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	4(a) List the pseudo-code for the action routine in each state of SM0 and for


	 the state SF of SM1 and SM2. (Make sure to show which states generate the


	 events crossing SM boundaries; these paths are from the object communication


	 diagram which I superimposed between the state models).














	ANSWER:  





	I have included the pseudo code below. Appendix A contains actual code (in 


           OLC style) that simulates the Synchronizer. This Synchronizer has been coded


	according to the pseudo code shown below. Appendix B contains a sample


	test.dat file resulting form the Simulator execution. Special care has been taken


	to generate an output file that could then be used as input during future 	simulations (i.e. get rid of *setup() and include “test.dat” in pr_init).





	NOTE:    To simplify the simulator I created an event E1 from S1 to SF in the 


                            SM1 and SM2 state models. This event represents task completion. 


                            Therefore, state S1’s action routine of SM1 transitions to final state SF


                            immediately.





	From the State Model Diagram - State Model SM0:





		SYNCAction1(EIid) {





�                                 	/*


                                  	** The following two generate events cross SM boundaries


            S0                    ** of SM0 and SM1,SM2


                                   	*/


			Send E0(E1) from SM0 to SM1     /* [re]start SM1 */


                  	          	Send E0(E2) from SM0 to SM2     /* [re]start SM2 */


		}





		SYNCAction2(EIid) {





�			/*


                                	** Do nothing. Having a CurState of S1 forces the Synchronizer


            S1                    ** to wait for E2 from SM2. This implies SM1 finished BEFORE


			** SM2.


			*/     


		}





		SYNCAction3(EIid) {





			/*


�                                	** Do nothing. Having a CurState of S2 forces the Synchronizer


          S2                      ** to wait for E1 from SM1. This implies SM2 finished BEFORE


			**  SM1.


                                     */     


		}











		PRCSAction1(EIid) {





			/*


                                    ** Extract arg of the EIid. This parameter represents the reply


                                    ** ET to the AI source of EIid. This information is used later on in


�                                    ** PRCSAction2 when sending the tack complete event


        S1                        ** to the Synchronizer.


                                    */


			source = EventInstanceGetInt1(EIid)


                                    switch (source){              /* switch on bit mask of AI source id */


			   SM1_SOURCE:


                                                Send E1 from SM1 to SM1      /* Task finished */


			   SM2_SOURCE:


                                                Send E1 from SM2 to SM2      /* Task finished */


		}





		PRCSAction2(EIid) {





			source = EventInstanceGetInt1(EIid)





�                                 	/*


                                  	** The following two generate events cross SM boundaries


       SF                        ** of SM0 and SM1,SM2


                                   	*/





                                    switch (source){              /* switch on bit mask of AI source id */


			   SM1_SOURCE:


                                                Send E1 from SM1 to SM0     /* Task completed*/


			   SM2_SOURCE:


                                                Send E2 from SM2 to SM0      /* Task completed */


                                    }


		}








�
	4(b) Draw an Event Trace Diagram (S&M: OLC Chapter 5) which shows two


            control cycles of the three machines above. In the first cycle, show SM1 


	responding before SM2; in the second cycle, show SM2 responding before


	SM1.
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	NOTE: To show SM2 responding before SM1 we can simply switch the column


		 headings above and change a few names (left as an exercise).


�









	5. (20pts) 


	5(a) Describe how to generalize the synchronizer in 4(a) to control k processes


	       by adding more states. [Hing: each controlled process requires one bit of state


                   information to be remembered in SM0].





	       ANSWER:





	       As described in the pseudo code (and also in the source code of synchro.c) the 


	       Sk_SOURCE bit mask is used to represent the 1..k control processes. The


                   Synchronizer would need to be modified to have SM0 comparing 


	       all “currently” received task complete events (parameter passed from SM0


	       to SMX and back to SM0) against the “global” mask representing k 	  


	       processes.





<<<<<from file synchro.c>>>>





/*


** Bit masks used by SM0 to determine ALL tasks have completed.


** Bit masks used by SM1 and SM0 state models to decide the type of task complete


** event to send to SM0.


*/


#define SM1_SOURCE	0x00000001


#define SM2_SOURCE	0x00000002


	      





	5(b) Draw the synchronizer State Model Diagram of 5(a) for the specific case


	        of k = 3 controlled processes SM1, SM2, and SM3 which receive events


                    E0(E1), E0(E2), and E0(E3) respectively from SM0. [Hint: The state


	        diagram looks like a 3-dimensional cube)
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			State Model Diagram of 3 processor Synchronizer










































































�PAGE  �








�PAGE  �2�














