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Facade 

Intent 

Provide a unified interface to a set of interfaces in a subsystem. Facade defines a higher-level interface 
that makes the subsystem easier to use. 

Motivation 

 

 

 

 

Applicability 

Use the Facade pattern when 

• you want to provide a simple interface to a complex subsystem.  
• there are many dependencies between clients and the implementation classes of an abstraction. 

Introduce a facade to decouple the subsystem from clients and other subsystems, thereby 
promoting subsystem independence and portability.  

• you want to layer your subsystems. Use a facade to define an entry point to each subsystem level. 
If subsystems are dependent, then you can simplify the dependencies between them by making 
them communicate with each other solely through their facades. 
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Structure 

 

 

Participants 

• Facade (Compiler)  
o knows which subsystem classes are responsible for a request.  
o delegates client requests to appropriate subsystem objects.  

  

• subsystem classes (Scanner, Parser, ProgramNode, etc.)  
o implement subsystem functionality.  
o handle work assigned by the Facade object.  
o have no knowledge of the facade; that is, they keep no references to it.  

Collaborations 

• Clients communicate with the subsystem by sending requests to Facade, which forwards them to 
the appropriate subsystem object(s). Although the subsystem objects perform the actual work, the 
facade may have to do work of its own to translate its interface to subsystem interfaces.  

• Clients that use the facade don't have to access its subsystem objects directly.  

Consequences 

The Facade pattern offers the following benefits: 

1. It shields clients from subsystem components 

o reducing the number of objects that clients deal with.  
o making the subsystem easier to use 

2. It promotes weak coupling between the subsystem and its clients.  

o Facades help layer a system and the dependencies between objects.  
o Reducing compilation dependencies with facades can limit the recompilation needed for a 

small change in an important subsystem.  
o A facade can also simplify porting systems to other platforms, because it's less likely that 

building one subsystem requires building all others. 
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3. It doesn't prevent applications from using subsystem classes if they need to. Thus you can choose 

between ease of use and generality. 

Implementation 

1. Reducing client-subsystem coupling.  

o The coupling between clients and the subsystem can be reduced even further by making 
Facade an abstract class with concrete subclasses for different implementations of a 
subsystem.  

 

o An alternative to subclassing is to configure a Facade object with different subsystem 
objects. To customize the facade, simply replace one or more of its subsystem objects.  

2.  Public versus private subsystem classes.  

o A subsystem is analogous to a class in that both have interfaces, and both encapsulate 
something—a class encapsulates state and operations, while a subsystem encapsulates 
classes.  

o We can think of the public and private interface of a subsystem.  

o The public interface to a subsystem consists of classes that all clients can access.  
o The private interface is just for subsystem extenders.  

o The Facade class is part of the public interface. 

Sample Code 

  class Scanner { 
    public: 
        Scanner(istream&); 
        virtual ~Scanner(); 
     
        virtual Token& Scan(); 
    private: 
        istream& _inputStream; 
  }; 
 
  class Parser { 
    public: 
        Parser(); 
        virtual ~Parser(); 
     
        virtual void Parse(Scanner&, ProgramNodeBuilder&); 
  }; 
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class ProgramNodeBuilder { 
    public: 
        ProgramNodeBuilder(); 
     
        virtual ProgramNode* NewVariable( 
            const char* variableName 
        ) const; 
     
        virtual ProgramNode* NewAssignment( 
            ProgramNode* variable, ProgramNode* expression 
        ) const; 
     
        virtual ProgramNode* NewReturnStatement( 
            ProgramNode* value 
        ) const; 
     
        virtual ProgramNode* NewCondition( 
            ProgramNode* condition, 
            ProgramNode* truePart, ProgramNode* falsePart 
        ) const; 
        // ... 
     
        ProgramNode* GetRootNode(); 
    private: 
        ProgramNode* _node; 
  }; 
 
  class ProgramNode { 
    public: 
        // program node manipulation 
        virtual void GetSourcePosition(int& line, int& index); 
        // ... 
     
        // child manipulation 
        virtual void Add(ProgramNode*); 
        virtual void Remove(ProgramNode*); 
        // ... 
     
        virtual void Traverse(CodeGenerator&); 
    protected: 
        ProgramNode(); 
  }; 
  class CodeGenerator { 
    public: 
        virtual void Visit(StatementNode*); 
        virtual void Visit(ExpressionNode*); 
        // ... 
    protected: 
        CodeGenerator(BytecodeStream&); 
    protected: 
        BytecodeStream& _output; 
  }; 
 
    void ExpressionNode::Traverse (CodeGenerator& cg) { 
        cg.Visit(this); 
     
        ListIterator i(_children); 
     
        for (i.First(); !i.IsDone(); i.Next()) { 
            i.CurrentItem()-Traverse(cg); 
        } 
    } 
 
  class Compiler { 
    public: 
        Compiler(); 
     
        virtual void Compile(istream&, BytecodeStream&); 
  }; 
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    void Compiler::Compile (istream& input, BytecodeStream& output) { 
        Scanner scanner(input); 
        ProgramNodeBuilder builder; 
        Parser parser; 
     
        parser.Parse(scanner, builder); 
     
        RISCCodeGenerator generator(output); 
        ProgramNode* parseTree = builder.GetRootNode(); 
        parseTree-Traverse(generator); 
    } 

Known Uses 

The Choices operating system uses facades to compose many frameworks into one.  

 

 

• Domain as its façade representing an address space. 

• MemoryObject represents a data store.  
• MemoryObjectCache caches the data of MemoryObjects in physical memory.  
• AddressTranslation encapsulates the address translation hardware.  

Related Patterns 

• Abstract Factory can be used with Facade to provide an interface for creating subsystem objects in 
a subsystem-independent way.  

• Abstract Factory can also be used as an alternative to Facade to hide platform-specific classes. 

• Mediator vs. Facade in that it abstracts functionality of existing classes.  
o Mediator's purpose is to abstract arbitrary communication between colleague objects, often 

centralizing functionality that doesn't belong in any one of them.  
o A mediator's colleagues are aware of and communicate with the mediator instead of 

communicating with each other directly.  
o In contrast, a facade merely abstracts the interface to subsystem objects to make them 

easier to use; it doesn't define new functionality, and subsystem classes don't know about 
it. 

• Usually only one Facade object is required. Thus Facade objects are often Singletons. 


