Embedded Systems / Model-Based Design

Written exam – January 16 2014
Q1a. Compute the equivalent flat FSM


(partial solution)
Q1b. Write a segment of C code that implements it

Q2.

Write a test sequence with state and transition coverage for the following FSM.

R: the Transition tree (to compute the P set) is the following.
and the P set is the set of all the partial paths.

P= {(, 0, 1, 00, 01, 010, 011, 0100, 0101}

The separating sequences can be computed by noting that all states differ for their output with respect to at least one input, therefore r1 is already a partition of singletons.

This is clear if the output update function is expressed by a table

	
	0
	1

	B1
	0
	0

	B2
	1
	0

	B3
	1
	1

	B4
	0
	1


The set W is W={0, 1}

and the set of test input sequences is rPxW = {r0, r1, r00, r01, r000, r001, r010, r011, r0100, r0101, r0110, r0111, r01000, r01001, r01010, r01011}

Q3.

Check if the A is an abstraction of B.

R: When computing the Simulation relation, the following state pairs are added

{ (B1, A1), 

   (B2, A2),     *because of the transition 0/0*

   (B3, A3),      *because of the transition 1/0*

   (B4, A2),      *because of 0/0*

At this point, for the transitions 1/1 from B3, there are these options

(B2, A3)   -   the algorithm fails because the transition 0/1 from B2 cannot be matched from A3

or

(B2, A1)   - again fails because of 0/1

indeed, the machine B has the possible behavior input=0110 - output 0011 that cannot be produced by A, therefore A is not an abstraction.

Alternatively, you may want to compute the output deterministic versions of A and B and compare them.

These are ...
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Q3.

Define a set of functional tests for boundary testing and robustness testing.
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