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(20) 1.	Label processes, each event, and using Lamport’s logical clock scheme, assign timestamp values (in parentheses below the event 


	identifier) to each event in the space-time diagram below.  Follow the conventions used in the text.





�


	Answer the following questions:





	a. Does e12 happen before e22? No   d. Are e15 and e24 concurrent? Yes





	b. Does e23 happen before e14? No   e. Are e35 and e17 concurrent? Yes





	c. Does e36 happen before e27? No   f. Are e32 and e25 concurrent? Yes





	g. Identify any violation of causal ordering of messages.   None  





(30) 2. Local event sequences are shown for each of four processes (sites) below.  Let each message among process pairs be defined in terms of sending and receiving events as follows:





�m[1,2]: e12       e22


�m[2,3]: e23       e34


�m[3,1]: e33       e14


�m[4,2]: e43       e24


	


(a) Draw the messages so as to complete the space-time diagnosis.  Use the vector clock algorithm to determine the vector clock values for each and every event shown.  Identify all causally related events in the system ( and consequently all concurrent events).





�





	Obviously, all events within a process are causally related; so only causal relationships between events in different processes are noted.  Event e22, is related to e12; e34 to e23; e14 to e33; e24 to e43.





		(b) Does { e15 , e24 , e35 , e43 } define a consistent cut?  No but must use


		care in applying definition.


		


		  





	(c) Does { e12 , e23 , e35 , e44 } define a consistent cut?  No





	


	(d) Identify the trivially consistent cut. e11 , e21 , e31 , e41 (or


	     e17 , e25 , e35 , e46.  for this example).





	(e) What assumption must be made to guarantee the existence of at 


		least one consistent cut other than the trivial cut?





	Let’s see what we get here.  Possibly the simplest assumption is that there be more than one 


	event for at least one process.and that event cannot be the receipt of a message.






























































(20) 3.With reference to your text, if each site uses a different value for d in Equations 5.1, 5.2 and 5.3, will the logical clocks and vector clocks schemes satisfy the total order relation and Equation 5.5?  Prove or


		demonstrate the correctness of your answer.





	The total ordering requirement cannot be imposed through the changing of clock granularities.  The logical clock scheme will propagate values so as to update each process according to the granularity of the local clock, but makes no resolution between process clocks.  Remember, time passes because events occur, and the association of a timestamp value is process determined.  The tiebreaker for clock updating resolves which process is the next to observe an event and cannot be based on clock values.  The “happens before” relationship cannotbe established between two events in different processes without a message between the two processes that enables an ordering of event occurrences.





	{Proof if correct, demonstration with a space-time graph that essentially makes the abover


	points or a discussion as above are acceptable.}








(15) 4. Using the Schiper-Eggli-Sandoz protocol for the causal ordering of


	messages, explain when it is possible to delete the pair (S,t) from


	the buffer of a network site.  (S is a site identifier and t is a vector


	timestamp.





	If the receipt of a message M at site R contains the pair (S, tm), where tm > t, then the


	pair (S, t) can be deleted  Since the local time at R must be greater than tm , the pair


	(S, t) can not influence the future updating of time at site R.















































(15) 5.	What effect does a communications failure (a message sent is not


	received) have on a distributed system using the Schiper-Eggli-


	Sandoz protocol for the causal ordering of messages?  (Hint: 	describe a scenario in which a message is lost.)





	Consider the scenario that Site 1 (S1 )sends message M1 to Site 2 (S2 ).  The message M1


	never reaches S2.  Then S1 sends message M2 to Site 3 (S3 ), which is delivered.  If S3 	sends message M3 to Site 2, after receiveing M2 , the message M3 is never delivered and 	the clock at S2 is never advanced.  Unless the algorithm is reset (flushing all buffered 	messages), the two sites S2 and S3 can never communicate.
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