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Proxy  

Intent 

Provide a surrogate or placeholder for another object to control access to it. 

Also Known As 

Surrogate 

Motivation 

• One reason for controlling access to an object is to defer the full cost of its creation and 
initialization until we actually need to use it.  

• Creating each expensive object on demand 

 

 

• The image proxy creates the real image only when the document editor asks it to display 
itself by invoking its Draw operation.  

 

 

Applicability 

1. A remote proxy provides a local representative for an object in a different address space.  
2. A virtual proxy creates expensive objects on demand.  
3. A protection proxy controls access to the original object.  
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4. A smart reference is a replacement for a bare pointer that performs additional actions 

when an object is accessed.  

o counting the number of references to the real object (also called smart pointers).  
o loading a persistent object into memory when it's first referenced.  
o checking that the real object is locked before it's accessed to ensure that no other 

object can change it.  

Structure 

 

 

 

 

Participants 

• Proxy (ImageProxy)  
o maintains a reference that lets the proxy access the real subject. Proxy may refer to a 

Subject if the RealSubject and Subject interfaces are the same.  
o  
o provides an interface identical to Subject's so that a proxy can by substituted for the 

real subject.  
o  
o controls access to the real subject and may be responsible for creating and deleting it.  
o other responsibilities depend on the kind of proxy:  

 remote proxies are responsible for encoding a request and its arguments and 
for sending the encoded request to the real subject in a different address 
space.  

  
 virtual proxies may cache additional information about the real subject so 

that they can postpone accessing it.  
  
 protection proxies check that the caller has the access permissions required to 

perform a request.  
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• Subject (Graphic)  

o defines the common interface for RealSubject and Proxy so that a Proxy can be used 
anywhere a RealSubject is expected.  

o  
• RealSubject (Image)  

o defines the real object that the proxy represents.  

Collaborations 

• Proxy forwards requests to RealSubject when appropriate, depending on the kind of proxy.  

Consequences 

1. A remote proxy can hide the fact that an object resides in a different address space.  
2. A virtual proxy can perform optimizations such as creating an object on demand.  
3. Both protection proxies and smart references allow additional housekeeping tasks when an 

object is accessed. 
4. Copy-on-write (creation on demand).  

o We pay the price of copying the object only if it's modified.  
o To make copy-on-write work  

 The subject must be reference counted.  
 Copying the proxy will do nothing more than increment this reference count.  
 Only when the client requests an operation that modifies the subject does the 

proxy actually copy it. In that case the proxy must also decrement the 
subject's reference count.  

 When the reference count goes to zero, the subject gets deleted. 

 Implementation 

1. Overloading the member access operator "->" in C++.  
2.  
3.     class Image; 
4.     extern Image* LoadAnImageFile(const char*); 
5.         // external function 
6.      
7.  
8.  
9.   class ImagePtr { 
10.     public: 
11.         ImagePtr(const char* imageFile); 
12.         virtual ~ImagePtr(); 
13.      
14.         virtual Image* operator->(); 
15.         virtual Image& operator*(); 
16.     private: 
17.         Image* LoadImage(); 
18.     private: 
19.         Image* _image; 
20.         const char* _imageFile; 
21.   }; 
22.      
23.     ImagePtr::ImagePtr (const char* theImageFile) { 
24.         _imageFile = theImageFile; 
25.         _image = 0; 
26.     } 
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27.      
28.  
29.     Image* ImagePtr::LoadImage () { 
30.         if (_image == 0) { 
31.             _image = LoadAnImageFile(_imageFile); 
32.         } 
33.         return _image; 
34.     } 
35.  
36.     Image* ImagePtr::operator-> () { 
37.         return LoadImage(); 
38.     } 
39.      
40.     Image& ImagePtr::operator* () { 
41.         return *LoadImage(); 
42.     } 
43.  
44.     ImagePtr image = ImagePtr("anImageFileName"); 
45.     image->Draw(Point(50, 100));   

        // (image.operator->())->Draw(Point(50, 100)) 

46. Proxy doesn't always have to know the type of real subject.  

o If a Proxy class can deal with its subject solely through an abstract interface, then 
there's no need to make a Proxy class for each RealSubject class.  

o Thus, the proxy can deal with all RealSubject classes uniformly.  
o But if Proxies are going to instantiate RealSubjects (such as in a virtual proxy), then 

they have to know the concrete class. 

1. How to refer to the subject before it's instantiated. 

o A file name is used for this purpose in the Motivation example. 

Sample Code 

• A virtual proxy.  

  class Graphic { 
    public: 
        virtual ~Graphic(); 
     
        virtual void Draw(const Point& at) = 0; 
        virtual void HandleMouse(Event& event) = 0; 
     
        virtual const Point& GetExtent() = 0; 
     
        virtual void Load(istream& from) = 0; 
        virtual void Save(ostream& to) = 0; 
    protected: 
        Graphic(); 
  }; 
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class Image : public Graphic { 
    public: 
        Image(const char* file);  // loads image from a file 
        virtual ~Image(); 
     
        virtual void Draw(const Point& at); 
        virtual void HandleMouse(Event& event); 
     
        virtual const Point& GetExtent(); 
     
        virtual void Load(istream& from); 
        virtual void Save(ostream& to); 
    private: 
        // ... 
  }; 
 
  class ImageProxy : public Graphic { 
    public: 
        ImageProxy(const char* imageFile); 
        virtual ~ImageProxy(); 
     
        virtual void Draw(const Point& at); 
        virtual void HandleMouse(Event& event); 
     
        virtual const Point& GetExtent(); 
     
        virtual void Load(istream& from); 
        virtual void Save(ostream& to); 
    protected: 
        Image* GetImage(); 
    private: 
        Image* _image; 
        Point _extent; 
        char* _fileName; 
  }; 
 
    ImageProxy::ImageProxy (const char* fileName)  { 
        _fileName = strdup(fileName); 
        _extent = Point::Zero;  // don't know extent yet 
        _image = 0; 
    } 
     
    Image* ImageProxy::GetImage() { 
        if (_image == 0) { 
            _image = new Image(_fileName); 
        } 
        return _image; 
    } 
 
    const Point& ImageProxy::GetExtent () { 
        if (_extent == Point::Zero) { 
            _extent = GetImage()->GetExtent(); 
        } 
        return _extent; 
    } 
     
    void ImageProxy::Draw (const Point& at) { 
        GetImage()->Draw(at); 
    } 
     
    void ImageProxy::HandleMouse (Event& event) { 
        GetImage()->HandleMouse(event); 
    } 
 
 
 
    void ImageProxy::Save (ostream& to) { 
        to << _extent << _fileName; 
    } 
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    void ImageProxy::Load (istream& from) { 
        from  _extent  _fileName; 
    } 
 
  class TextDocument { 
    public: 
        TextDocument(); 
     
        void Insert(Graphic*); 
        // ... 
  }; 
 
    TextDocument* text = new TextDocument; 
    // ... 
    text-Insert(new ImageProxy("anImageFileName")); 

Known Uses 

• The virtual proxy example is from the ET++ text building block classes. 

• Remote proxy is used in distributed objects such as CORBA and RMI. 

Related Patterns 

• Adapter: An adapter provides a different interface to the object it adapts. In contrast, a proxy 
provides the same interface as its subject. However, a proxy used for access protection 
might refuse to perform an operation that the subject will perform, so its interface may be 
effectively a subset of the subject's. 

• Decorator: Decorators have a different purpose. A decorator adds one or more 
responsibilities to an object, whereas a proxy controls access to an object.  

o Proxies vary in the degree to which they are implemented like a decorator.  
 A protection proxy might be implemented exactly like a decorator.  
 A remote proxy will not contain a direct reference to its real subject but only 

an indirect reference, such as "host ID and local address on host."  
 A virtual proxy will start off with an indirect reference such as a file name 

but will eventually obtain and use a direct reference. 

 


