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 The interplay between static and dynamic models:
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classes, properties, interfaces, inheritance/aggregation relationships
 Software design is about behavior, behavior is dynamic

23-2

g , y
 Object oriented design is a technique used to separate and 

encapsulate behaviors.
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 How do the objects in the static model collaborate to 
execute this procedure?
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set of associations that must be present in a static model.
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single dense diagram but somewhat obscures the algorithm.



Creation and Deletion of Objectsj
: CellularRadio: Dialer





23-18





Creation and Deletion of Objectsj
: CellularRadio: Dialer





23-18





Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)





23-18





Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection





23-18





Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)





23-18





Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)

 half-arrowhead: asynchronous messages


23-18





Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)

 half-arrowhead: asynchronous messages
 An asynchronous message is a message that returns immediately

23-18

 An asynchronous message is a message that returns immediately 
while the receiving object receives the message and activates in a 
different thread



Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)
ConnectionEstablished()

 half-arrowhead: asynchronous messages
 An asynchronous message is a message that returns immediately

23-18

 An asynchronous message is a message that returns immediately 
while the receiving object receives the message and activates in a 
different thread



Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)
ConnectionEstablished()

End()

 half-arrowhead: asynchronous messages
 An asynchronous message is a message that returns immediately

23-18

 An asynchronous message is a message that returns immediately 
while the receiving object receives the message and activates in a 
different thread



Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)
ConnectionEstablished()

End() Disconnect()

 half-arrowhead: asynchronous messages
 An asynchronous message is a message that returns immediately

23-18

 An asynchronous message is a message that returns immediately 
while the receiving object receives the message and activates in a 
different thread



Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)
ConnectionEstablished()

End()

Disconnected()

Disconnect()

Disconnected()

 half-arrowhead: asynchronous messages
 An asynchronous message is a message that returns immediately

23-18

 An asynchronous message is a message that returns immediately 
while the receiving object receives the message and activates in a 
different thread



Creation and Deletion of Objectsj
: CellularRadio: Dialer

Connect(phone no)
Create() : Connection

Connect(phone no)
ConnectionEstablished()

End()

Disconnected()

Disconnect()

Disconnected()

Destroy()

 half-arrowhead: asynchronous messages
 An asynchronous message is a message that returns immediately

an object terminates

23-18

 An asynchronous message is a message that returns immediately 
while the receiving object receives the message and activates in a 
different thread



Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter



23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter



23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter
IncomingCall()



23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter
IncomingCall()

Ring()



23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter
IncomingCall()

Ring()
itA i ()waitAnswering()

Di l t itA i t t ft i i I i C ll() : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   



23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter

ButtonPressed()

IncomingCall()
Ring()

itA i ()ButtonPressed() waitAnswering()

Di l t itA i t t ft i i I i C ll() : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   



23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter

ButtonPressed()

IncomingCall()
Ring()

itA i ()ButtonPressed()
Send()

waitAnswering()

Di l t itA i t t ft i i I i C ll()Di l t itA i t t ft i i I i C ll() : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   

 : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   In this state, arriving Send() message denotes that user 
wants to answer the incoming call instead of making an outgoing



wants to answer the incoming call instead of making an outgoing 
call

23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter

ButtonPressed()

IncomingCall()
Ring()

itA i ()ButtonPressed()
Send()

waitAnswering()

Answer()

Di l t itA i t t ft i i I i C ll()Di l t itA i t t ft i i I i C ll() : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   

 : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   In this state, arriving Send() message denotes that user 
wants to answer the incoming call instead of making an outgoing



wants to answer the incoming call instead of making an outgoing 
call

23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter

ButtonPressed()

IncomingCall()
Ring()

itA i ()ButtonPressed()
Send()

waitAnswering()

Answer()

waitHangingUp()

Di l t itA i t t ft i i I i C ll()Di l t itA i t t ft i i I i C ll()Di l t itA i t t ft i i I i C ll() : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   

 : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   In this state, arriving Send() message denotes that user 
wants to answer the incoming call instead of making an outgoing

 : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   In this state, arriving Send() message denotes that user 
wants to answer the incoming call instead of making an outgoingwants to answer the incoming call instead of making an outgoing 
call
wants to answer the incoming call instead of making an outgoing 
call and the : Dialer enters waitHangingUp state instead of 
waitDialing state.

23-19





Sequence Diagram: Answeringq g g
Send: Button : SendButton

Adapter
: CellularRadio : Ringer: Dialer

Adapter

ButtonPressed()

IncomingCall()
Ring()

itA i ()ButtonPressed()
Send()

waitAnswering()

Answer()

waitHangingUp()

Di l t itA i t t ft i i I i C ll()Di l t itA i t t ft i i I i C ll()Di l t itA i t t ft i i I i C ll() : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   

 : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   In this state, arriving Send() message denotes that user 
wants to answer the incoming call instead of making an outgoing

 : Dialer enters waitAnswering state after receiving IncomingCall() 
message.   In this state, arriving Send() message denotes that user 
wants to answer the incoming call instead of making an outgoingwants to answer the incoming call instead of making an outgoing 
call
wants to answer the incoming call instead of making an outgoing 
call and the : Dialer enters waitHangingUp state instead of 
waitDialing state.

23-19

 Most activation rectangles have been omitted for clarity, only show 
the activation rectangles for : Dialer.
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 Message with a downward angle shows the elapsed time between the 
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sending of the message and its reception.
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g g ,
be handled carefully by both : Dialer and : CellularRadio objects with 
state diagrams.
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