The Elevator system

Our elevator system serves four floors.
Each floor is equipped with a position sensor, a door and a panel with a single request button and a light.

The elevator system has a single cabin, serving the four floors. The cabin has a door.

The elevator system is completed by an electric motor and a controller. The motor is on top of the shaft and the controller at the bottom, as in the figure. 
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The Button, Lights and Floor door system
The first subsystem is positioned at every floor. It has a button, to request the elevator at the floor and a light that indicates that a request is active and needs to be served.
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Access to the elevator (and the elevator shaft) at each floor is controlled by a pair of doors controlled by the controller system. 
In addition, each floor has a set of sensors that detects the presence of the cabin at the floor.

The Cabin system

The elevator cabin has a set of doors that control access to the cabin.
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The light is turned off when the elevator arrives at the floor and both the cabin doors are open and the floor door is unlocked. 

The Motor and Shaft system

An electric motor placed on top of the shaft moves the elevator cabin. The motor is controlled by a controller that commands movement towards a desired floor.
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The System
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The Controller system

The controller is at the core of the elevator system. It receives inputs from the sensors and dispatches commands to the other subsystems.
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(bad) Requirements

The elevator cabin is requested at the floor by pushing the floor button. When the button is pushed, if the cabin is not at the floor, the light of the panel will be light to signal the reception of the request. When the cabin arrives at the floor and stops, the light will be turned off before opening the floor doors.
When the elevator stops at the floor for servicing a request, the system will wait until the cabin stops, then the cabin doors will open and the floor door will be unlocked.
When the cabin is at the floor with doors closed and when the cabin is not stopped at the floor, the floor door will be locked.

The elevator will service all the outstanding requests in the same direction (up or down) before changing direction (if a request that requires changing direction arrives).

The Board

The board that is used to simulate the system is shown in the figure
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