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Finite State Machine (FSM)

State Transition Table

CHOICE
SRC STATE L8|
1 (Initial) 6|52
2 (Flight Enquiry) - 1113
State Transition Diagram 3 (Seat Enquiry) -2 4
4 (Reservation) -1 31]5
5 (Confirmation) -1 4|1
6 (Final) e

(2)
Flight Enquiry

(3)
Seat Enquiry

(4)

Reservation
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Desian of a0 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)
transition(3, 3)

State Transition Table 2D Array Implementation
CHOICE 1 o 3 choice
SRC STATE e < 2
1 (Initial) 6 5] 2 o > 2
2 (Flight Enquiry) - 1113 2 1 3
3 (Seat Enquiry) - 12| 4 ctate > 2 4
4 (Reservation) - (315 4 3 5
5 (Confirmation) -4 |1 5 4 1
6 (Final) = | & | = 6
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Desian of a R tion System: Second Attempt (2)

A Top-Down & Hier

Level 3
W 7 atit)
ve
= i
initial transition is_final
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L

Level 2

initial

transition

o

Level 1

is_final

execute_session

,  —

T LXeCcuLe

current_state

from
current_state
until
is_final (current_state)

do

b

interd

Ty

display

read correct

message process

choice: INTEGER

initial

end
end

choice : =‘ execute_stat
current_s e

( current_stafte )
Llon Zcurrent_state,

b2 e
a/—

choice)
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current_state :
e Interaction

—— Han

NTEGER) : INTEGER
he current state.

—-— Return user’s exi® choice.
local
answer: ANSWER; valid_answer: BOOLEAN; choice:
do
from
until
valid answer
do
display( BRI -SIE )
answer := read_answer (
choice := read-choice
valid _answer := correct (&

Result
end

INTEGER

answer)

Level 3 execute_
session
Level 2
initial transiti
\
dispiay ad correct

is_final

Ssa

roeess
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@a\ current_state:
reduire

valid state:

do

if current_state =
Display Initial Panel

elseif current_state =
—— Display Flight Enquiry Panel

ete f

INTEGER)

1 < current_state < 6

1 then

2 then

Level 3

execute_
session

ool 2 ﬂ\

initial

transition

execute _
state

is_final

Level 1

message

4 process
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P
. . s APPLICATION
Object-Oriented Level 3 e
e
: Level 2
b t
e O initial transition gz,ftgu e is_final

STATE
Level 1
display ’ read “ correct ‘ message ’ process

Level 3 execute_
Session

Level 2 m

execute _
state

yaN

initial transition is_final
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class APPLICATION create make
feature {NONE} -- Implementation of Transition Graph
transition: ARRAYZ[INTEGER]
-— State transitions: transition/[state,
states: ARRAY [STATE]
—— State for each index, constrained by size of ‘transition’
feature
initial: INTEGER
number.of_ states: INTEGER N o
number_of choices: INTEGER S-'- -|- p -|-~|- . Ap l 1- M d l
s — are vrarrern. pucarion oaule
do number_of_ states := n
number_of_choices := m
create transition.make filled(0, n, m)
create states.make_empty
end
feature
put_state(s: STATE; index: INTEGER)
require 1 < index < number_of_states
do states.force(s, index) end
choose_initial (index: INTEGER)
require 1 < index < number_of_ states

Q
=~
(©]
[
Q
0]

do initial := index end
put_transition(tar, src, choice: INTEGER)
require
1 € src £ number_of states
1 <€ tar £ number_of states
1 < choice £ number_of_choices
do
transition.put (tar, src, choice)
end
invariant

transition.height = number_of_states

transition.width = number_of_choices
end
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State Pattern: Test

test_application: BOOLEAN
local
app: APPLICATION ;
do

—f)create app.make
_ﬁ;gﬁp.put_state (create {INITIAL}.make

—_—
-— Similarly for 0835 states.
(1)

_ﬁ;app.choose_initial
—-— Transit to FINA current state INITIAL and choicHq
1)

app.put_transition

STATE ; index: INTEGER

sram
H A G

QO

current_state:

4

—
(5)
Confirmation

(3)
Seat Enquiry

4)
Reservation

L Qiven
@ l,
. . — . .
-— Similarly for otlMér 10 transitions.

index := app.initial
current_state := app.states [index]
Result := attached {INITIAL} current_state

check Result end
SSSay. ser’s choice is 3:
1= app.transition.item(index,

h y
§cu !ent_state index]

app. states.
Result attached {FLIGHT ENQUIRY} current_state
end

transit from INITIAL to FLIGHT
3)

STATU.
choice
2

~

state

& WIN RO
= U A WIN|w

APPLICATION
transition: ARRAY2[INTEGER]
states: ARRAY[STAT

~—0_

o 0 & W N

2 3 4 5 6

app.state.

="

FINAL
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tate Pattern: Interactive Session

choice

APPLICATION

transition: ARRAY2[INTEGER]

states: ARRAY[STATE]

app.states

—T 1 1

classCqpprrcarron~"
feature

execute_session

local
currentﬁstate:lSTATE

inde NTEGER
) —
Loz
rmdex := initial

until

is_final_(ipee
>\ =¥ v~ | -

: bo fle . \
Fdexg e phre” 5675
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Interactive System: Top-Down Design vs. OO Design

K\/
Object-Oriented

y

current_state: STATE

current_state.execute_session

Level 3

execute_
session

execute+
read*

+ state+
APPLICATION

e o o i o ———— — o oo )

display*
correct*
process*
message*

state_implementations

+
RESERVATION

[}

[}

I

[}

[}

[}

[}

. |
SEAT_ENQUIRY |
I

I

[}

I

[}

[}

I

[}

. |

CONFIRMATION 1

I

Level 2 m

TT T execute ; .
initial transition T is_final
state
Level 1 st State state state
display read correct message process

Top-Down

current_state: INTEGER
execute_session(current_stste)
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