State Machines
(See also Finite State Machine, Algorithmic State Machine, State Charts, State Diagram - all related and similar to each other)

Event-driven State Machine - Easy to implement in software

A system can be identified as having several states that it can be in, with input events or input conditions which cause the system to change state (this is called a transition) and in doing so generate outputs. This is the basic state machine idea.
State diagrams are a way of depicting a state machine.

States are drawn as circles, boxes or boxes with rounded corners. The transitions are drawn as arcs between states and are labelled with the input event or condition that causes the transition along with the output generated (input condition / output). An initial starting state is indicated in some way e.g a transition with no starting state 
Example: A simple car interior light controlled by a door switch









Implementing State machines in software.

Again there are several ways in which state machines can be realised in software.  One simple method is to use a switch - case structure and a state variable:-

Initialise system variables, inputs and outputs.
state = 0

loop

switch(state)

case 0:


//state 0 code:-

[code to be executed while in this state]


if event1 then 



generate output



change state


endif


if event2 then



generate output



change state


endif

break out of switch statement
case 1:


//state 1 code

[code to be executed while in this state]


if event3 then 



generate output



change state


endif


if event4 then



generate output



change state


endif

break out of switch statement

etc.
endswitch

goback to loop

The state variable determines which case is executed in the switch statement.. The loop keeps the machine operating.

For the simple interior light 

set light bit to output and turn off

set door switch as input

state = 0

loop

switch(state)

case 0:


//state 0 code:-


if door switch open then



light on



state = 1


endif


break out of switch statement
case 1:


//state 1 code


if door switch closed then 



light off


state = 0


endif


break out of switch statement
endswitch

goback to loop

For the more complex interior light
set light bit to output and turn off light

set door switch as input

initialise timer hardware

state = 0

loop

switch(state)

case 0:


//state 0 code:-


if door switch open then



light on



state = 1


endif


break out of switch statement
case 1:


//state 1 code


if door switch closed then 



start timer



state = 2


endif


break out of switch statement
case 2:


//state 2 code


if door switch open then 



stop timer



state = 1


endif


if time period over then 



light off



stop timer



state = 0


endif


break out of switch statement
endswitch

goback to loop
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An improved version
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