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Name and Classification:
State (Behavioural)

Intent:
“Allow an object to alter its behaviour when

its internal state changes.The object will

appear to change its class.” GoF(305)
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The State design pattern is effective when:

an object becomes large - state of the
object is managed externally to the object
itself

an object can experience an extensive
number of state changes - specifically when
flow-control is characterised by multiple if or
switch statements. State is managed
externally, by modelling each state as an
individual object.

Changing the state of an object will influence the behaviour of the object at run-time.
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State

Defines an interface for encapsulating

the behaviour associated with a

particular state of the Context.

ConcreteState

Implements a behaviour associated with

a state of the Context.
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Context

Maintains an instance of a

ConcreteState subclass that defines the

current state.

Defines the interface of interest to

clients.
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Related Patterns

Strategy(315): State and Strategy have the
same structure and apply the same techniques
to achieve their goals, but differ in intent.
Strategy is about implementations which
accomplish the same result. One
implementation can replace the other as the
strategy requires. State is about doing
different things based on the state, this
relieves the caller from the burden of
accommodating every possible state.
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Related Patterns cont.

Singleton or Prototype (127 and 117):
When implementing the State pattern, the
programmer has to decide on how the state
objects will be created. Often the application
of the Prototype pattern will be ideal. State
objects are also often Singletons.

Flyweight(195): State objects can be shared
by applying Flyweight.
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Class diagram from existing code
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i n t main ( ){
Context ∗ c o n t e x t = new Context ( ) ;
f o r ( ; ; ) {

cout << ” T r a f f i c l i g h t i s c u r r e n t l y : ”
<< c o n t e x t−>g e t C o l o r ( ) << e n d l ;

c o n t e x t−>change ( ) ;
}
d e l e t e c o n t e x t ;
r e t u r n 0 ;

}
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c l a s s Context {
p u b l i c :

Context ( ) ;
˜ Context ( ) ;
v o i d change ( ) ;
s t r i n g g e t C o l o r ( ) ;
v o i d s e t S t a t e ( S t a t e ∗ s t a t e ) ;

p r o t e c t e d :
Context ( S t a t e ∗ s t a t e ) ;

S t a t e ∗ g e t S t a t e ( ) ;
p r i v a t e :

S t a t e ∗ s t a t e ;
} ;
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c l a s s S t a t e {
p u b l i c :

v i r t u a l v o i d handleChange ( Context ∗ c ) = 0 ;
v i r t u a l s t r i n g g e t C o l o r ( ) = 0 ;

} ;

c l a s s RedState : p u b l i c S t a t e {
p u b l i c :

v i r t u a l v o i d handleChange ( Context ∗ c ) ;
v i r t u a l s t r i n g g e t C o l o r ( ) ;

} ;

c l a s s G r e e n S t a t e : p u b l i c S t a t e {
p u b l i c :

v i r t u a l v o i d handleChange ( Context ∗ c ) ;
v i r t u a l s t r i n g g e t C o l o r ( ) ;

} ;

c l a s s AmberState : p u b l i c S t a t e {
p u b l i c :

v i r t u a l v o i d handleChange ( Context ∗ c ) ;
v i r t u a l s t r i n g g e t C o l o r ( ) ;

} ;
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Note the dependency on Context in State

and the subclasses. This results in a circular

dependency. State must be defined before

Context, which in turn must be defined

before State. How do we resolve this?
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c l a s s S t a t e ;

c l a s s Context {
// as above

} ;

c l a s s S t a t e {
// as above

} ;

c l a s s RedState : p u b l i c S t a t e {
// as above

} ;

// same f o r GreenSta te and AmberState
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Context : : Context ( ) {
t h i s−>s t a t e = new RedState ( ) ;

}
Context : : ˜ Context ( ) {

d e l e t e t h i s−>s t a t e ;
}
Context : : Context ( S t a t e ∗ s t a t e ) {

t h i s−>s t a t e = s t a t e ;
}
S t a t e ∗ Context : : g e t S t a t e ( ) {

r e t u r n s t a t e ;
}
v o i d Context : : s e t S t a t e ( S t a t e ∗ s t a t e ) {

d e l e t e t h i s−>s t a t e ;
t h i s−>s t a t e = s t a t e ;

}
v o i d Context : : change ( ) {

s t a t e−>handleChange ( t h i s ) ;
}
s t r i n g Context : : g e t C o l o r ( ) {

r e t u r n s t a t e−>g e t C o l o r ( ) ;
}
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C++11 and later compliant compilers give a

compiler warning about State not having a

virtual destructor. Include a virtual

destructor for State with an empty

implementation.
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What if the sequence needs to change to:

Red → Amber → Green → Amber ?
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c l a s s RAGA Context : publ ic Context {
publ ic :

RAGA Context ( ) ;
bool c h a n g e r ( ) ;

pr ivate :
bool r a g a ;

} ;
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In the UK the traffic lights have the following

sequence, how do we model them?
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