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Design Patterns (IV)

Prototype
Command
Memento
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The Prototype Design Pattern: Example (I)

PureTeam MixedTeamMixedTeamFact

newTeam(members)

Team

PureTeamFact

newTeam(members)

Abstract Factory for creating „team“ objects

TeamFactory

newTeam(members):Team

SimulationEngine

processCommand()

1

TeamFactory team_fact = new PureTeamFact();
// if command is „CreateTeam <members>“ 
Team n_team = team_fact.newTeam(members);
if (n_team == null)    // creation failed

...

EmergencyTeamEmergTeamFact

newTeam(members)

team_fact
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The Prototype Design Pattern: Example (II)

PureTeam

clone(members)

MixedTeam

clone(members)

Team

clone(members)

Prototype for creating „team“ objects

SimulationEngine

processCommand()

Team team_prototype = new PureTeam();
// if command is „CreateTeam <members>“ 
Team n_team = 

team_prototype.clone(members);
if (n_team == null)    // creation failed

...

EmergencyTeam

clone(members)

team_fact

1
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The Prototype Design Pattern: Structure

Use:
When product creation should be decoupled from 
system behavior
To avoid spurious subclassing (by eliminating class 
hierarchies of factories)
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The Command Design Pattern: Example (I)

SimulationEngine UserInterface

addItem();

GoToCmd

execute()

PowerOnCmd

execute()

LoadPartCmd

execute()

UnloadPartCmd

execute()

1 1..*

1

command

command.execute()

//get parameters from UserInterface
// get state from SimulationEngine
// create robot object
// update state of SimulationEngine

command = c;

sim_eng
Command

execute()

MenuItem

setAction(c:Command)
clicked()
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The Command Design Pattern: Example (II)

SimulationEngine

powerOn(p)
goTo(p)
loadPart(p)
unloadPart(p)

UserInterface

addItem();

GoToCmd

execute()

PowerOnCmd

execute()

LoadPartCmd

execute()

UnloadPartCmd

execute()

1 1..*

1

command

command.setParam(p_list)
command.execute()

sim_eng.powerOn(param)

sim_eng
Command

param:String[]
setParam(p_str)
execute()

MenuItem

p_list:String[]
updateParam()
setAction(c:Command)
clicked()



7

The Command Design Pattern: Example (II)

Usage:

MenuItem bt_power_on = new Button(„PowerOn“);
Command cmd_power_on = new PowerOnCmd();
bt_power_on.setAction(cmd_power_on);
addItem(bt_power_on);

With anonymous classes

bt_power_on.setAction(new Command{
public void execute(){sim_eng.powerOn(param);}

});
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The Command Design Pattern: Example (III)

GoTo

execute()

PowerOn

execute()

Command

execute()

LoadPart

execute()

MenuItem

clicked()

UnloadPart

execute()

Command sequence as Composite

1command

command.execute()

TransportItem

execute()

1..*

comm_seq

for (int i=0;i<comm_seq.length; i++)
comm_seq[i].execute();
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The Command Design Pattern: Example (IV)

GoTo

execute()
undo()

PowerOn

execute()
undo()

Command

execute()
undo()

LoadPart

execute()
undo()

MenuItem

clicked()

UnloadPart

execute()
undo()

1command

command.execute()

TransportItem

execute()
undo()

1..*

comm_seq

for (int i=comm_seq.length-1;i>=0; i--)
comm_seq[i].undo();

Undo operation



10

The Command Design Pattern: Structure

Use:
To parameterize objects by actions
Support undo 
To manage persistent commands
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The Memento Design Pattern: Example 

GoToCmd

execute()
undo()

PowerOnCmd

execute()
undo()

LoadPartCmd

execute()
undo()

UnloadPartCmd

execute()
undo()

1

command

sim_eng
Command

execute()
undo()

MenuItem

setAction(c:Command)
clicked()

SimulationEngine

state
setMemento(m:Memento)
createMemento()

Memento

state
getState()
setState()

mm = sim_eng.createMemento();
sim_eng.powerOn();

sim_eng.setMemento(mm);

mm

1 1
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The Memento Design Pattern: Structure

Use:
When a snapshot of an object‘s state must be saved in 
order to be restored later
To hide implementation details of objects whose state 
should be saved


