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Builder 

Intent 

Separate the construction of a complex object from its representation so that the same construction 
process can create different representations. 

Motivation 

. 

 

 

Applicability 

• The algorithm for creating a complex object should be independent of the parts that make up 
the object and how they're assembled.  

• The construction process must allow different representations for the object that's constructed.  

Structure 
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Participants 

• Builder (TextConverter)  
o specifies an abstract interface for creating parts of a Product object.  

•  
• ConcreteBuilder (ASCIIConverter, TeXConverter, TextWidgetConverter)  

o constructs and assembles parts of the product by implementing the Builder interface.  
o  
o defines and keeps track of the representation it creates.  
o  
o provides an interface for retrieving the product (e.g., GetASCIIText, GetTextWidget).  

•  
• Director (RTFReader)  

o constructs an object using the Builder interface.  
•  
• Product (ASCIIText, TeXText, TextWidget)  

o represents the complex object under construction. ConcreteBuilder builds the product's 
internal representation and defines the process by which it's assembled.  

o  
o includes classes that define the constituent parts, including interfaces for assembling the 

parts into the final result.  

Collaborations 
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Consequences 

1. It lets you vary a product's internal representation.  

 

2. It isolates code for construction and representation.  

o It improves modularity by encapsulating the way a complex object is constructed and 
represented.  

o Clients needn't know anything about the classes that define the product's internal 
structure; such classes don't appear in Builder's interface.  

o Different Directors can reuse ConcreteBuilder to build Product variants from the same 
set of parts. 

3.  It gives you finer control over the construction process.  

o It constructs the product step by step.  
o Builder interface reflects the process of constructing the product more than other 

creational patterns.  

Implementation 

Standard implementation: 

• An abstract Builder class that defines an operation for each component that a director may ask 
it to create. The operations do nothing by default.  

• A ConcreteBuilder class overrides operations for components it's interested in creating. 

Other implementation issues: 

1. Assembly and construction interface.  

o The Builder class interface must be general enough to allow the construction of 
products for all kinds of concrete builders.  

o A key design issue concerns the model for the construction and assembly process.  
 A model where the results of construction requests are simply appended to the 

product is usually sufficient. But sometimes you might need access to parts of 
the product constructed earlier.  

2.  Why no abstract class for products?  

o The products produced by the concrete builders differ so greatly in their representation.  
o The client is in a position to know which concrete subclass of Builder is in use and can 

handle its products accordingly.  

3.  Empty methods as default in Builder.  
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 Sample Code 

    class MazeBuilder { 
    public: 
        virtual void BuildMaze() { } 
        virtual void BuildRoom(int room) { } 
        virtual void BuildDoor(int roomFrom, int roomTo) { } 
     
        virtual Maze* GetMaze() { return 0; } 
    protected: 
        MazeBuilder(); 
    }; 
 
    Maze* MazeGame::CreateMaze (MazeBuilder& builder) { 
        builder.BuildMaze(); 
     
        builder.BuildRoom(1); 
        builder.BuildRoom(2); 
        builder.BuildDoor(1, 2); 
     
        return builder.GetMaze(); 
    } 
 

• The builder hides the internal representation of the Maze and how these parts are assembled to 
complete the final maze. (No walls?) 

  class StandardMazeBuilder : public MazeBuilder { 
    public: 
        StandardMazeBuilder(); 
     
        virtual void BuildMaze(); 
        virtual void BuildRoom(int); 
        virtual void BuildDoor(int, int); 
     
        virtual Maze* GetMaze(); 
    private: 
        Direction CommonWall(Room*, Room*); 
        Maze* _currentMaze; 
  }; 
 
    StandardMazeBuilder::StandardMazeBuilder () { 
        _currentMaze = 0;} 
     
    void StandardMazeBuilder::BuildMaze () { 
        _currentMaze = new Maze; 
    } 
     
    Maze* StandardMazeBuilder::GetMaze () { 
        return _currentMaze; 
    } 
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     void StandardMazeBuilder::BuildRoom (int n) { 
        if (!_currentMaze->RoomNo(n)) { 
            Room* room = new Room(n); 
            _currentMaze->AddRoom(room); 
     
            room->SetSide(North, new Wall); 
            room->SetSide(South, new Wall); 
            room->SetSide(East, new Wall); 
            room->SetSide(West, new Wall); 
        } 
    } 
 
    void StandardMazeBuilder::BuildDoor (int n1, int n2) { 
        Room* r1 = _currentMaze->RoomNo(n1); 
        Room* r2 = _currentMaze->RoomNo(n2); 
        Door* d = new Door(r1, r2); 
     
        r1->SetSide(CommonWall(r1,r2), d); 
        r2->SetSide(CommonWall(r2,r1), d); 
    } 
 
    Maze* maze; 
    MazeGame game; 
    StandardMazeBuilder builder; 
    game.CreateMaze(builder); 
    maze = builder.GetMaze(); 
 
  class CountingMazeBuilder : public MazeBuilder { 
    public: 
        CountingMazeBuilder(); 
     
        virtual void BuildMaze(); 
        virtual void BuildRoom(int); 
        virtual void BuildDoor(int, int); 
        virtual void AddWall(int, Direction); 
     
        void GetCounts(int&, int&) const; 
    private: 
        int _doors; 
        int _rooms; 
  }; 
 
  CountingMazeBuilder::CountingMazeBuilder () { 
        _rooms = _doors = 0; 
    } 
     
    void CountingMazeBuilder::BuildRoom (int) { 
        _rooms++; 
    } 
     
    void CountingMazeBuilder::BuildDoor (int, int) { 
        _doors++; 
    } 
     
    void CountingMazeBuilder::GetCounts (int& rooms, int& doors) const { 
        rooms = _rooms; 
        doors = _doors; 
    } 
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    int rooms, doors; 
    MazeGame game; 
    CountingMazeBuilder builder; 
     
    game.CreateMaze(builder); 
    builder.GetCounts(rooms, doors); 
     
    cout << "The maze has " 
         << rooms << " rooms and " 
         << doors << " doors" << endl; 
 
  

Related Patterns 

• Abstract Factory is similar to Builder for constructing complex objects.  

 

• The primary difference is that the Builder pattern focuses on constructing a complex object step 
by step.  

 

• Abstract Factory's emphasis is on families of product objects (either simple or complex).  

• Composite is what the builder often builds. 

 


