Class: ECE575 of fall 2006
Lecturer: Moon Ho Hwang, Ph.D. (email: mhhwang@ece.arizona.edu)
Assigned Data: 9/13/06
Due Date: 12:00 PM. 9/20/06

Homework 2: 
Modeling of Crossroad Controller (CC) using Atomic DEVS (30 points)
[System Description] We want to make a controller of traffic lights for a one-way crossroad. We consider the configuration as shown in Figure 1(a) in which two traffic lights (yellow and red) and one push button are used. In normal situation both lights are off. After 10 seconds since someone pushes the push-button, the yellow should be on for 5 seconds and then the red should be on for 20 seconds. After that, the system gets back to the normal status.
To control the lights, we want to design a controller whose interfaces are shown in Figure 1(b): ?pb for the input event of push-button;  !y:0, !y:1, !r:0 and !r:1 for the output control events in which ‘y’ and ‘r’ stand for yellow and red lights, respectively, while ‘0’ and ‘1’ indicates off and on, respectively.

The legal event sequence at the normal situation should be 
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where 
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. The input event of ?pb is ignored when one of the lights is on.
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1. Draw a state transition diagram of CC (10 points). 
The recommended conventions of drawing diagram are: (1) a node stands for a state s with ta(s) and (2) an directed arc can be either an external state transition or an internal state transition with the associated input event or the output event. You can refer to the state transition diagram of a vending machine in the lecture note, titled “Discrete Event System Specification (DEVS) Formalism”.
2. Complete the formal representation of atomic DEVS of CC (10 points).
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where

X={?pb} and Y={!y:0, !y:1, !r:0, !r:1} are known; 

S: a set of states (2 points)
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: the external state transition function  (2 points)
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: the internal state transition function (2 points)
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3. (10 points) Suppose that 
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=(?pb, 10)(!y:1, 20)(!r:1, 25)(!y:0, 25)(!r:0, 45).
(1) Trace the execution run of 
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(2) Trace the execution run of 
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(3) Is 
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==============================================================

Submit the answers to either (mhhwang@ece.arizona.edu) or mailbox of “Hwang, Moon Ho” at the ground floor of ECE building. 

Push button





(a) Configuration





(b) Crossroad Controller (CC)
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Figure 1. Crossroad Lights
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