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Finite State Machine (FSM)
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Design of a Reservation System: First Attempt
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l_Initial_panel:

_Flight_Enquiry_panel:

—— Actions for Label 2.
3_Seat_Enquiry_panel:

—— Actions for Label 3.
4_Reservation_panel:

—— Actions for Label 4.
5_Confirmation_panel:

—-— Actions for Label 5.
6_Final_panel:

—— Actions for Label 6.

—— Actions for Label 1.
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Desian of a B tion System: Second Attempt (1)

transition (src: INTEGER; choice: INTEGER): INTEGER

require valid source_state: 1 < src £ 6
valid _choice: 1 £ choice £ 3
ensure valid target_state: 1 < Result < 6

Examples:
transition(3, 2)
T J) ition(3, 3)
State Transition Table N ‘(2D Array Iinplementation
CH E 1 o 3 choice
SRC STATE /\ g < 2
1 (Initial) 6 5] 2 1 2 2
2 (Flight Enquiry) -111|8 2 1 3
3 (Seat Enquiry) - 1214 ctate > 2 4
4 (Reservation) - 1315 4 3 5
5 (Confirmation) -1 4|1 5 4 1
6 (Final) - | = |- .




A Top-Down & Hierarchical Design
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Level 3

execute_
session

Level 2 ﬂ\

initial transition g;;etgute_ is_final
Level 1
execute_session display read correct message process
—-— Execute a fu intere
local
current_state , choice: INTEGER
do
from
current_state initial
until
is_final (current_state)
do
choice := execute_state ( current_state)
current_state transition (current_state, choice)
end
end




execute state ( current_state :

ndle

Return
local
answer:
do
from
until
valid _answer
do

displa

ANSWER;

answer

choice
valid _answer

if not valid answer then
end

brocess{ current-statce ,
Result := 2=
end

valid_answer:

sSwer)

INTEGER) :

the current

BOOLEAN;

Sta

choice:

INTEGER

te.

INTEGER

answer)

Level 3 execute_
session
Level 2
initial transition # is_final
Level 1
display read correct message process




display(current_state: INTEGER)
require

valid _state: 1 < current_state < 6

do
if current _state = 1 then
Display Initial Panel
elseif current_state = 2 then
-— Display Flight Enquiry Panel
else Level 3 execute

session

-— Display
end
end Level 2

e o execute_ , .
initial transition Sfalc is_final
Level 1
display read correct message process
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- = swer ’choice’
deferred /énd ; .
answezn NSWER 2

-— Answer for ~urrgn
choice: INTEGER
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State Pattern: Test

test_application: BOOLEAN
local
app: APPLICATION ; current_state: STATE ; index: INTEGER
do
create app.make (6, 3)
app.put_state (create {INITIAL}.make, 1)
-— Similarly for other 5 states.
app.choose_initial (1)
-— Transit to FINAL given current state INITIAL and choicsg )
o Reservation Seat Enquiry
app.put_transition (6, 1, 1)
-— Similarly for other 10 transitions.

index := app.initial

current_state := app.states [index]

Result := attached {INITIAL} current_ state
check Result end §

OZ** Say user’s_choice 1@ trans t fro INITIAL to FLIGHT STATU.
n

1nd 1= app.transition.Ttem 1 “o?m

current_state := app.states 1) 6 5 9 ;PM/?

Result := attached {FLIGHT E } current_state % 1

end 3 2 a Sﬁﬁ;
state P 3 5 ?
i 5 4 1
app APPLICATION 6
transition: ARRAY2[INTEGER] 1 2 3 4 5 6
app.states

LR -




State Pattern: Interactive Session
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app

APPLICATION

transitio

class APPLICATION
feature {NONE} - Implementat
transition: ARRAYZ[INTEGER]

states: ARRAY|[STATE]

feature
execute_session
local
current_state: STATE «R
index: INTEGER 5
do (:
from
index := initial
until
is_final (index)
loop
current_state := states[index] -- polymorphism
current_state.execute -- dynamic binding
index := transition.item (index, current_state.choice
end
end
end

ates: ARRAY[STATE]
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Interactive System: Top-Down Design vs. OO Design

P-/
Object-Oriented

,

current_state: STATE

current_state.execute_session
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Top-Down

current_state: INTEGER
execute_session(current_stste)



