Finite State Machines (FSM)

Functional decompesition into states of operation

Inputs and outputs are sequences of events

Typical domains of application:
+ control functions
¢ protocols (telecom, computers, ...)
m Different communication mechanisms:
+ synchronous
(classical FSMs, Moore ‘64, Kurshan ‘90)
+ asynchronous
(CCS. Milner ‘80: CSP. Hoare ‘85)

FSM Example

a Informal specification:
If the driver
turns on the key, and
does not fasten the seat belf within 5 seconds
then an alarm beeps
Jor 5 seconds, or
uniil the driver fastens the seat belt, or
until the driver turns off the key




FSM Example

KEY_ON=>START_TIMER

KEY OFF or
BELT “ON =>

END_TIMER 5.
ALARM™ON

END_TIMER_10 or
BELT_ON or
KEY_OFF => ALARM_OFF

If no condition is satisfied, implicit self-loop in the current state

F'SM Definition

FSM =(L,0, S;5,6, 1)

I={ KEY_ON, KEY_OFF, BELT_ON, END_TIMER_S5,
END_TIMER_10 }

+ O={START TIMER, ALARM_ON, ALARM OFF}

+ S ={ OFF, WAIT, ALARM }

+ r=0FF

+

+

Set af all subsets of I fimplicit “and”)

All ther inputs are implicitly absent

¢35 :21X8 58 e
e.g. 8 { KEY_OFF }, WAIT) = OFF

e h 121820
e.g. A ({ KEY_ON}, OFF ) = {START_TIMER }

note: self-loon not imblied in the function




Non=deterministic FSMs

m Sand A may be relations instead of functions:
¢ OS2I S %S

impk'cit “and” implicit fap??
= T
e.g. 5({KEY_OFF, END_TIMER_5}, WAIT) = {{OFF},
{ALARM}}

o AC2Ix8x%20
m Non-determinism can be used to deseribe:
+ an unspecified behavior
{incomplete specification)
+ an unknown bhehavior
{environment modeling)

NDFSM: incomplete
specification
m E.g. error checking first partially specified:

BIT ornot BIT => ERR

BIT or not BIT => BIT or pot BIT => —
® o F ki liwe: >G
1 BIT or not BIT =
SYNC =>

m Then completed as even parify:

not BIT ==
= (j) BIT = ERR
not BIT => 3 .
BIT = >< not BIT =>
BIT = T > 2‘1 LT > ERR

o @ oot BIT=>
A BIT =>

SYNC =>




NDFSM: time range

m Special case of unspecified/unknown behavior,
but so common to deserve special treatment for
efficiency

a E.g. undetermined delay between 6 and 10's

START = SEC — SEC = SEC =,

SEC=>
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