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Real system under analysis: Alarm clock.

Conceptual model description

Figure 1 illustrates a conceptual model of the real system that will be simulated.  Note that for clarity purposes the routing of the external inputs and the source of the outputs are not shown.
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Figure 1.  Alarm clock conceptual model

The model has three levels.  The top level is the ALARM CLOCK.  It has six input signals representing the push buttons and switch positions that exist in the real system.  TIME_SET is used in combination with HOURS and MINUTES to set the time of day.  ALARM_SET is used in conjunction with HOURS and MINUTES to set the desired alarm time.  I.e. the time at which the buzzer will sound if ALARM_ON is set.  SNOOZE stops the buzzer for a period of 10 minutes after which the buzzer will automatically sound again if ALARM_ON is set.  The model also has two outputs: DISPLAYED_TIME represents the four digit display while BUZZER represents the output of the buzzer speaker.

The state of the model can be represented by two state variables: D (for display) and B (for buzzer) such that:

D = time_of_day or alarm_time to indicate whether the system displays the time of day or the alarm time.

B = buzzer_on or buzzer_off to indicate whether the system is sounding the buzzer or not.

The top model can be decomposed into sub-levels.  The first sub-level consists of  three components: the TIME REGISTER which holds and automatically increment the time of day, the ALARM_CONTROLLER which holds the alarm time and decides if the buzzer should be turned on or off.  The third component is the DISPLAY DRIVER which determines if time of day or alarm time should be displayed.

The second sub-level consists of five components.  The HOURS REGISTER and MINUTES REGISTER respectively hold the hours and minutes that make up the time of day.  The TIME_COMPARATOR compares time of day with alarm time to detect when a match occurs and potentially sound the buzzer.  The ALARM TIME REGISTER holds the alarm time.  Finally, the BUZZER DRIVER decides when the buzzer needs to be turned on or off. 

