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Decorator

GATA

* Intent: It attaches additional responsibilities to an

object dynamically.

. . Component
e Component: defines the interface
for objects that can have +Operation|)
responsibilities added to them A AN
1 componant
dyn amica l ly ConcreteComponent Decorator -
 ConcreteComponent: defines an
object to which additional *Operatian() +Operation{) o - - — - component Operation| ) IS‘
responsibilities can be attached. — 5
e Decorator: maintains a reference ConcroteDecorators | | ConcreteDecoratorB
to a Component object and -addadState _ - s oot
. . + - +Operation{}) — — — — |— | base Opearation();
defines an interface that Operation( +AddedBehavior() AddedBehavior()

conforms to Component's
interface.

e ConcreteDecorator: adds
responsibilities to the component.
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Composite

GATA

* Intent: It composes objects into tree structures to represent
part-whole hierarchies, letting clients treat individual objects
and compositions of objects uniformly.

e Component: declares the interface for | client |yl Component ke

objects in the composition and :

. . Oparation(}

implements default behaviors; declares Add(Component)

an interface for managing its child Remove{Component)
* Leadf: represents leaf objects in the A

composition, has no children, and defines ] |

. e ege . . hil
behavior for primitive objects in the Leaf Composite opmiat
composition. _ _ forall g in children ™
. ) ) Operation() Operation() O======p g.Operation();

Composite: defines behavior for Add{Component)

components having children, stores child Remove(Component)

. . GetChild(int)
components, and implements child-

related operations in the Component
interface.

Variant: Caching can be used for improving performance, but children should be allowed to invalidate cache.
Variant: Children can keep a reference to their parents (see Chain of Responsibility pattern).
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* Intent: It uses sharing to support large numbers of
fine-grained objects efficiently.

. : . FlyweightFact i Flyweight
Flyweight : an interface through which L4770 {,;*"'”E'Qms - yweig
fIy;N.elg'htstc?n receive and act on +GatFlyweight(in key) +Cparation(in extrinsicSiate)
extrinsic state. N S 7~ Zay
* ConcreteFlyweight: implements the if ﬂh"[-vﬂighl-‘_b[tiﬂﬂ ;‘Hiél_ﬂ N
Flyweight interface and adds storage E;_. i Eisting Thwelg
for intrinsic state, if any. Any state it create new flyweight

add to pool of flyweights

stores must be intrinsic; that is, it must .
return new flyweight

be independent of the object's

context.

* FlyweightFaCtory: creates and Client UnsharedConcreteFlyweight ConcreteFlyweight
manages flyweight objects. It ensures InwinsicState CallState
that flyweights are shared properly. +Operation(in extrinsicStata) +Operation(in extringicState)
When a client requests a flyweight, it M, /

supplies an existing instance or creates
one, if none exists.

* UnsharedConcreteFlyweight: not all Flyweight subclasses need to be shared. The Flyweight interface
enables sharing; it doesn't enforce it. It's common for UnsharedConcreteFlyweight objects to have
ConcreteFlyweight objects as children at some level in the flyweight object structure.
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TOR VERGATA P rOXy ( S u r rO ga t e )

e Intent: It provides a surrogate or placeholder
for another object to control access to it.

e Proxy: maintains a reference that lets Client sm_mmﬂ
the proxy access the real subject.
Proxy may refer to a Subject if the +Request()

RealSubject and Subject interfaces are & &

the same. Furthermore, it provides an
interface identical to Subject's so that

a proxy can be substituted for the real RealSubject Proxy
subject and it controls access to the realSubject
) . Reque

real subject and may be responsible +Request() +Request() |

for creating and deleting it. :
1

e Subject: defines the common interface for RealSubject and Proxy so that a
Proxy can be used anywhere a RealSubject is expected. realSubject. Request()

* RealSubject: defines the real object that the proxy represents.

Variant: Direct access to RealSubject from Client can be disabled for security or performance
reasons, but also for hiding the physical localization of RealSubject.

Variant: Proxy can perform additional operations after/before the request.
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Chain of Responsibility

e Intent: It avoids coupling the sender of a request to its
receiver by giving more than one object a chance to handle
the request.

* Handler: defines an interface for ‘_ R
handling requests. Client | | Handler _

e ConcreteHandler: handles requests it HandleRequest)
is responsible for, can access its
successor, and if the ConcreteHandler A

can handle the request, it does so;
otherwise it forwards the request to
its successor.

ConcreteHandler1 ConcreteHandler2

HandieRequest() HandleRegueast()
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7 Command (Action, Transaction)

* Intent: It encapsulates a request as an object.

e Command: declares an interface for

Client Invoker Command
executing an operation. >
+Exacutal)
* ConcreteCommand: defines a binding :
between a Receiver object and an action |
and implements Execute by invoking the | i racyee fEicre O RN
. . . ‘ 5
corresponding operation(s) on Receiver. : +Action() *Execute()
T H
I I
* Invoker: asks the command tocarryout —— """ oo oo oo ' :
the request. Chent soceMeE ACUS() [j
* Receiver: knows how to perform the [ —
operations associated with carryingouta  |[["" 2| Receiver
|
reqg uest. 2: new ﬁrece?mrl command :

--------- r==-=-3 Command rvakar
: s
3: brecute( comméndl |

. ) I 3.1: execute()
Variant: When Command leverages the Composite *

|
I
|
pattern, complex commands can be built. |

3.1.1: action()
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St Interpreter

GATA

* Intent: It defines a representation for the grammar of a language
along with an interpreter that uses the representation to interpret
sentences in the language.

* AbstractExpression: declares an abstract
Interpret operation that is common to all
nodes in the abstract syntax tree. Context

 TerminalExpression: implements an =
Interpret operation associated with
terminal symbols in the grammar. An
instance is required for every terminal
. 9 y Client AbstractExpression
symbol in a sentence. - =~

*  NonterminalExpression: one such class is Hintarpret(in Context)
required for every rule in the grammar é %
and maintains instance variables of type
AbstractExpression for each of the

symbols. It implements an Interpret TerminalExpression hﬂl‘ltEll'l'lil'lﬂElPrEESiﬂﬂ,::}_
operation for nonterminal symbols in the

grammar. Interpret typically calls itself +Hnterpret{in Context) +Hnterpret{in Context)
recursively on the variables representing

the symbols.

e  (Context: contains information that is
global to the interpreter.
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* Intent: It provides a way to access the elements of an aggregate
object sequentially without exposing its underlying representation.

e [Iterator: defines an interface for Aggregate Client Hterator
accessing and traversing elements. < —
: Crealelterat _
 Concretelterator: implements the Iterator ~ [==2= e ’;m’:‘f{i
interface and keeps track of the current +IsDone()
position in the traversal of the aggregate. +Currentitem()
* Aggregate: defines an interface for ﬁl
Creating an lterator ObjeCt. ConcreteAggregate|  _ _ _ _ _ _ _ _ _ _ _ _ _ >|Cunr:rete|teratﬂr

* ConcreteAggregate: implements the
Iterator creation interface to return an ,
instance of the proper Concretelterator. A '.
Concretelterator keeps track of the I
current object in the aggregate and can retumn new Concretelieratar this )
compute the succeeding object in the
traversal

+Creatalterator(} |

Variant: Clients explicitly ask for advancing the traversal and getting the next element (External iterator).
Variant: Clients ask for an operation which the Iterator performs on every element (Internal iterator).

Variant: The traversing algorithm may be defined in the Aggregate and the Iterator, which becomes a Cursor,
just stores the information on the current element.
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* Intent: It defines an object that encapsulates how a set of objects interact.
Mediator promotes loose coupling by keeping objects from referring to
each other explicitly, and it lets you vary their interaction independently.

* Mediator: defines an interface for Medhror 1 mediator | Colleague
communicating with Colleague objects.
* MediatorConcrete: implements [f 5
EOCI)Iperativebb'ehtaViordeZ COOFdiﬂjting ConcreteMediator ConcreteColleague ConcreteColleague2
olleague objects and knows an
maintains its colleagues.
* ConcreteColleague: each Colleague 4
class knows its Mediator object and
communicates with it whenever it “c:.',:::fj
would have otherwise communicated @ |
with another colleague. mediator .. o—
e Colleague: defines an interface for 3\fad::-:r-umm-n:n-cn-mw \—%
Colleagues. \1 —t A
aColleague
Y
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Memento (Token)

* Intent: It captures and externalizes an object's internal state
so that the object can be restored to this state later.

e Memento: stores internal state t Ortginator oment® | memento| Saretaker
. e . Fsiale | __w[slate P
of the Or|g|nat0r ObJECt. +SetMemento(in Memento) -, +GetState()
. . +CrealeMementa() | N +SatStata()
d Orlglnator: creates a memento ’ S
containing a snapshot of its ! N
current Internal state an(.j uses return new Memento( state ) B} stale = m. GetState() E‘
the memento to restore its
internal state.
e Caretaker: is responsible for the aCaretaker anOriginator aMemento
1

memento's safekeeping and
never operates on or examines
the contents of a memento.

Variant: Instead of storing the entire state of
the Originator, Memento may store just
the incremental change to the Originator.
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CreateMemeanto()

new Memento

SetState()

-

SetMementofaMementa) __L

GetState()

;o
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Observer (Dependents, Publish/Subscribe)

* Intent: it defines a one-to-many dependency between objects so that when
one object changes state, all its dependents are notified and updated

automatically.

e Observer: defines an updating interface for
objects that should be notified of changes in a
subject.

e ConcreteObserver: maintains a reference to a
ConcreteSubject object, stores state that
should stay consistent with the subject's, and
implements the Observer updating interface
to keep its state consistent with the subject's

*  Subject: knows its observers. Any number of
Observer objects may observe a subject. It
provides an interface for attaching and
detaching Observer objects.

e ConcreteSubject: stores state of interest to
ConcreteObserver objects and sends a
notification to its observers when its state
changes.

Subject

obsarver Obsarver
+Attachiin Observer)
+Detachiin Obsarver) +Update()
+Motify() S AN
Sy
u,
foreach o in observers
o Update()
ConcreteSubject subject ConcreteObserver
-subjectSiate < abserverstale
+GetState() +Update() |
'1 i
I i
cbhsarverSiate =

relurn subjectState IT

Variant: Notify may be private and automatically invoked when updating the state.

Variant: Observers may be stateless.
06/2011, Manuel Mastrofini

subject GetState()
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State (Objects for States)

* Intent: It allows an object to alter its behavior when its
internal state changes. The object will appear to change its

class.
Context state State
> —

+Requeast(} | +Handle()
|
| AN
|
I
' ConcreteStateA ConcreteStateB

state Handla()

+Handle() +Handle()

e Context: defines the interface of interest to clients and maintains an instance of a
ConcreteState subclass that defines the current state.

e State: defines an interface for encapsulating the behavior associated with a particular state of
the Context.

* ConcreteState: each subclass implements a behavior associated with a state of the Context.
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* Intent: It defines a family of algorithms, encapsulate each
one, and make them interchangeable. Strategy lets the
algorithm vary independently from clients that use it.

Context strategy Strategy
K> —
+Contextintaface) +Algorithminterfaceal)

ConcreteStrategy A ConcreteStrategyB ConcreteStrategyC

+Algonthminterfacel)|  |[+Algorthminterface() +Algonithminterface)

e Strategy: declares an interface common to all supported algorithms. Context uses this
interface to call the algorithm defined by a ConcreteStrategy.

e ConcreteStrategy: implements the algorithm using the Strategy interface.

e Context: is configured with a ConcreteStrategy object, maintains a reference to a
Strategy object, and may define an interface that lets Strategy access its data.
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Template Method

Intent: It defines the skeleton of an algorithm in an operation, deferring
some steps to subclasses. Template Method lets subclasses redefine
certain steps of an algorithm without changing the algorithm's structure.

AbstractClass: defines abstract primitive
operations that concrete subclasses
define to implement steps of an
algorithm, implements a template
method defining the skeleton of an
algorithm. The template method calls
primitive operations as well as operations
defined in AbstractClass or those of other
objects

ConcreteClass: implements the primitive
operations to carry out subclass-specific
steps of the algorithm

AbstractClass

+TemplateMethod{) -
+PrimitiveOperationi )

+PrmitiveCperationz()

]

ConcreteClass

+PrimitiveCperation()
+PrmitiveDperation2()

PrimitiveOparation1()

PrimittveOpearationz()

Variant: Hook operations can be plugged into the algorithm, so that a client can specialize
the algorithm to perform some additional steps in some particular points of the base

algorithmes.
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Visitor

* Intent: It represents an operation to be performed on the elements of an object structure. Visitor lets
you define a new operation without changing the classes of the elements on which it operates.

Visitor: declares a Visit operation for each class
of ConcreteElement in the object structure.
The operation's name and signature identifies
the class that sends the Visit request to the
visitor. That lets the visitor determine the
concrete class of the element being visited.
Then the visitor can access the element directly
through its particular interface.

ConcreteVisitor: implements each operation
declared by Visitor. Each operation implements
a fragment of the algorithm defined for the
corresponding class of object in the structure.
ConcreteVisitor provides the context for the
algorithm and stores its local state. This state
often accumulates results during the traversal
of the structure.

Elements: defines an Accept operation that
takes a visitor as an argument.

ConcreteElements: implements an Accept
operation that takes a visitor as an argument

ObjectStructure: can enumerate its elements,
may provide a high-level interface to allow the
visitor to visit its elements, and may either be a
Composite or a collection such as a list or a set
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Client

Visitor

+VisitConcreteElementAlin ConcreteElementA)
+VisitConcreteElementB(in ConcreteElementB)

AN

45_‘

ConcreteVisitor2

+VisitConcreteElementAlin ConcreteElementA)
+VigitConcreteElementB(in ConcreteElementB)

ConcreteVisitor1

+WigitConcrateElementAlin ConcrateElamentA)
+ifisitConcreteElementB(in ConcreleElementB)

O bjectStructure

Element

> >

+Accept{in visitor : Visitor)

&

A

ConcreteElementa

ConcreteElementB

+Accept{in visitor ; Vis itu:ur,}f
+OperationA() #

+Accept{in visitor @ Visitor)
+OperationB() nd

ry
-
Ed
&
2

&
&
&

visitor VisitConcreteElementA this ) lj

visitor VisitConcreteElementBi this ) Il\‘
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