Embedded Systems / Model-Based Design

Written exam – January 9 2013
Q1.

Given a counter modulo-4 (machine A). 

· Define the result of the series composition of A with itself. 
· Define a set of input vectors that test the machine A with full state and transition coverage.


[image: image1]
Q2.
Given the (non-deterministic) FSM B, define a state machine C that abstracts it (but cannot be abstracted by it) and a deterministic state machine D that refines B. 
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Q3.

Define a Stateflow model that operates on the Flex (mockup) in the following way:

The control must generate alternating patterns on the 8 board LEDs.

When the program starts, the pattern must be the following:

The first led (index 0) is on, after some time, it is turned off and led 1 is on and so on. After lighting led 7, led 0 is turned on again, completing the cycle.

By pushing the first button, a new pattern must be generated, consisting in lighting the LEDs in the inverse order (led 7 first, then 6, … until 0).

If the first button is pressed again, the program returns to the first pattern.

Whatever pattern is in execution, the pressure of the second button will modify the pattern by lighting the first (or last) i LEDs (with i=1, 2, 3…8). At the beginning i=1. when the button is pressed, the number i is increased, until 8. A further pressure when i=8 will bring back i to 1.
At any point in time, pressing the third button will bring back the system to the original pattern (from index 0 to 7, i=1).

Provide the model

Optional (bonus points): add the I/O blocks, generate code and provide the code. 
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