
1a - Events 

I) How many reception events take place on the lifeline m3? Explain your answer. 
Two reception event: - LocationRecBackw(…) from m4 
            - LocationReqForw(…) from m2 

II) What is (are) the first reception event(s) of Figure 1? (If there is more than one possibility, list all 
the possibilities.) Explain your answer. 
LocationReqForw(…) from m1 to m2 
LocationReqBackw(…) from m1 to m4 
 
1b - Traces 

I) The diagram of Figure 1 describes a set of more than one positive trace. Describe one of these traces 
as a sequence of events. Use the convention that !x and ?x represent respectively the transmission 
event and the reception event of the message x. 

Gave the messages new names (a-h) based on when they where sent. 
Then one trace can be: 
<!a, ?a, !b, ?b, !c, !d, ?d, !e, ?e, ?c, !f, ?f, !g, ?g, !h, ?h> 

 



II) Ignore for the sake of this sub-exercise (1b II) the two messages sent by m2, how many positive 
traces does what is left of the diagram in Figure 1 describe? 
The new diagram: 

The traces: 

Its 40. The blue line meaning that them all get the same sub‐tree. 

III) How many inconclusive traces correspond to the diagram in Figure 1? Explain your answer. 
All the traces that are not specified as positive nor negative in Figure1 are inconclusive. So it is infinite many 
inconclusive traces. 



2c - Refinement 

I) Let BuddyLocate2 be the diagram obtained from the diagram in Figure 1 by removing the last 
message (LocationReqForw from m4 to m3). Is BuddyLocate2 a refinement of BuddyLocate? Explain 
your answer. 
No. All the positive traces becomes inconclusive. That is not refinement. 
 
II) Is BuddyLocate a refinement of BuddyLocate2? Explain your answer. 
No, the same here as in 2cI. All the positive traces becomes inconclusive. 

III) Draw a sequence diagram that is (A) a refinement of the sequence diagram in Figure 1 and (B) 
contains both the xalt-operator and the ref-operator. Explain your answer. 
Eks.1 

 

Have putted in an xalt, and one of the alternative is a original message (so that we keep the original positive traces). 
The other one is a reference to another diagram “BuddyLocate2”. 

 

BuddyLocate2 contain the other alternative, and that is the same message, but the parameters are in an other order. 

This is refinement with supplementing. We have made some inconclusive traces positive. 



Eks2. 

In this example we have putted in an xalt, with the original diagram as one alternative. The other alternative is a 
reference to the original diagram. 

Background for IV and V) 
Let p be the set of positive traces captured by BuddyApp. The semantics of BuddyApp is then (p,{}). Hence, 
BuddyApp has no negative traces. The set of inconclusive traces is H\p where H is the universe of all traces. 

The semantic of the implementation is of the form (p’, H\p’). Hence, for the implementation there are no inconclusive 
traces. 

In order to decide whether the implementation implements BuddyApp we must identify our implementation relation. 
The implementation relation should be one of our notions of refinement. 

IV) Assume BuddyApp has been correctly implemented in accordance with the diagram in Figure 1. In 
what way may the positive behaviour captured by the diagram in Figure 1 be reflected in the 
implementation? 
If the implementation relation is the general notion of refinement corresponding to both supplementing and narrowing, 
then the positive traces in the sequence diagram are either positive or negative in the implementation. 
If the implementation relation is pure supplementing then the positive traces in the sequence diagram are also positive 
in the implementation. The implementation relation cannot be pure narrowing because the implementation has no 
inconclusive traces. 

V) Assume BuddyApp has been correctly implemented in accordance with the diagram in Figure 1. In 
what way may the inclusive behaviour corresponding to Figure 1 be reflected in the implementation? 



If the implementation relation is the general notion of refinement then the inconclusive traces in the 
sequence diagram are either positive or negative in the implementation. The same holds in the case of pure 
supplementing. Pure narrowing is not possible. 


