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State Diagrams

Also known as statecharts (invented by David
Harel)

Used primarily to model state of an object

A class has at most one state machine diagram

Models how an object’s reaction to a message

depends on its state
Objects of the same class may therefore receive the same
message, but respond differently!
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Use of State diagrams

Often used for modelling the behaviour of
components (subsystems) of real time and
critical systems....
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Modelling states and events

The states of the Book could be The related “use cases” or
events could be
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Realising state diagrams

Return() .
borrow
On loan 0
event :Book
f// state /
e return()
[ onlLoan T onShelf
& borrow() '\ »
lost() transition initial state
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Conditional notions

Conditional notation is used if the value of an object’s
attributes determines the change of state( i.e.,
change the state under this condition....)

return()

:Book
return() /_\’

. 1 X
[ not borrowable borrowable J

borrow()[last copy] U

borrow() [not last copy]

guards
Important hint: For some guards/conditions use keywords like

After (followed by expression)
When (followed by expression)
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Conditional Notions

:BankAccount
withdraw() -
.—»[ In credit | | overdrawn J
) deposit()
4 In credit N\ i overdrawn )
[balance<Q]
- When
. (balance<overdraft limit)
2 /notify manager
[balance>=0]
3 ) G o/
Means...... when the withdraw()/deposit()
use ﬁasdes) (or their 1E:OErels&pondmg Important hint:
methods) are invoked, then -
If b(e)lxlr?a?((i:s; V(gnthen change the state to Forlfg}?\;egf ég%ii(éme events use
If balance>=0, then change the state to After (followed by expression)
in-credit When (followed by expression)
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Conditional Notions

:BankAccount

( overdrawn N\ K \
After (3months)
When »
(balance<overdraft frozen
limit)
/notify manager

. P, - o

Important hint:
For expressing some events use keywords like

After (followed by expression)
When (followed by expression)
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Modelling states and substates

States of ATM machine itself...

®

g Serving customer {
Idle i busy

) Customer served

é)ut of order

© Prof. Adel Taweel 2021 COMP433: Software Engineering



Modelling substates

VI machine 1tse

tates o ... are rather trivial!

But useful to model the composed state busy to create its sub
states to understand more fully the ATM states for a
developer to implement.

w Serving customer

Idle

J. Customer served

Out of order
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Modelling substates of ATM machine

Wrong pin
‘ ‘ Correct
PIH Choice
read Asking Entered MAaking Tor made .
Reading for PIIT = lt:-:;f;acnon
card . @

Trials Transacton
faaled
Caxd not X
veadable Retain card Ve Transacton
Succasarnl
Askmg Repordng
Ao again? failvre

Ackinowledged by user
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Modelling substates of ATM machine
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Modelling concurrent states

s Taking class .
/ o iIncomplcte ke . N
ragon lak ~ Corcurrent stete
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States that occur in parallel
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Exercise: Draw a State diagram of a DVD player

« What are the states of the player?
« What are the events/use-cases/operations that cause state changes?
« What are the guards for the transitions?

Reference: David Rosenblum, UCL
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