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Product Trader

'LUN�%lXPHU�DQG�'LUN�5LHKOH

INTENT

/HW�FOLHQWV�FUHDWH�REMHFWV�E\�QDPLQJ�DQ�DEVWUDFW� VXSHUFODVV�DQG�E\�SURYLGLQJ�D� VSHFLILFDWLRQ��$
3URGXFW�7UDGHU�GHFRXSOHV�WKH�FOLHQW�IURP�WKH�SURGXFW�DQG�WKHUHE\�HDVHV�WKH�DGDSWDWLRQ��FRQILJX�
UDWLRQ�DQG�HYROXWLRQ�RI�FODVV�KLHUDUFKLHV��IUDPHZRUNV�DQG�DSSOLFDWLRQV�

ALSO KNOWN AS

9LUWXDO�&RQVWUXFWRU��/DWH�&UHDWLRQ

MOTIVATION

6XSSRVH� \RX� KDYH� GHVLJQHG� D� FODVV� KLHUDUFK\� RI� GRPDLQ� YDOXH� W\SHV� OLNH� $FFRXQW1XPEHU�
$PRXQW��,QWHUHVW5DWH�RU�6RFLDO6HFXULW\1XPEHU��7KHVH�YDOXH�W\SHV�ZLOO�EH�XVHG�LQ�VHYHUDO�DSSOL�
FDWLRQV��)RU�H[DPSOH��RQH�VXFK�DSSOLFDWLRQ�ZLOO�SUHVHQW�D�IRUP�RQ�WKH�VFUHHQ�DQG�OHW�XVHUV�HGLW�LWV
ILHOGV��7KH�YDOXH�W\SHV�RI�WKH�ILHOGV�FRUUHVSRQG�WR�WKH�GRPDLQ�YDOXH�W\SHV��6LQFH�HDFK�YDOXH�W\SH
KDV�LWV�RZQ�VHPDQWLFV�DQG�HGLWLQJ�FRQVWUDLQWV��\RX�PLJKW�ZDQW�WR�SURYLGH�VSHFLDOL]HG�ZLGJHWV�IRU
HDFK�RI�WKHVH�YDOXH�W\SHV�DV�VKRZQ�LQ�ILJXUH���DQG���
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)LJXUH����'RPDLQ9DOXH�FODVV�KLHUDUFK\
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)LJXUH����'RPDLQ:LGJHW�FODVV�KLHUDUFK\�ZLWK�VSHFLDOL]HG�$PRXQW:LGJHW�FODVV

*LYHQ�D�)RUP�REMHFW�ZLWK�DOO�WKH�ILHOGV�DQG�DVVRFLDWHG�YDOXH�W\SHV��KRZ�GR�\RX�FUHDWH�WKH�ZLGJHWV
FRUUHVSRQGLQJ�WR�WKH�YDOXH�W\SHV"
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<RX�PLJKW�EH�WHPSWHG�WR�ZULWH�D�ELJ�FDVH�VWDWHPHQW�IRU�DOO�YDOXH�W\SHV�ZKLFK�FUHDWHV�D�ZLGJHW�IRU
D�JLYHQ�YDOXH�W\SH��EXW�WKLV�FXPEHUVRPH�DQG�PLJKW�UHTXLUH�IUHTXHQW�FKDQJHV�DQG�HQKDQFHPHQWV�
<RX�PLJKW�XVH�D�)DFWRU\�0HWKRG�IRU�WKH�YDOXH�W\SHV�VR�WKDW�HDFK�YDOXH�W\SH�FDQ�UHWXUQ�D�GHIDXOW
ZLGJHW� IRU� LW��%XW� WKHQ�\RX�ZLOO� RQO\�EH� DEOH� WR�SURYLGH� D� VLQJOH�ZLGJHW� W\SH� IRU� D�YDOXH� W\SH�
0RUHRYHU��LI�WKH�YDOXH�W\SHV�DUH�XVHG�LQ�D�QRQ�LQWHUDFWLYH�HQYLURQPHQW�� OLNH�QLJKWO\�EDWFK�UXQV�
\RX�PDNH�WKH�EDWFK�DSSOLFDWLRQ�OLQN�WKH�ZLQGRZ�V\VWHP�HYHQ�WKRXJK�LW�LVQ¶W�QHHGHG��<RX�PLJKW
DOVR�FRQVLGHU�XVLQJ�DQ�$EVWUDFW�)DFWRU\��:KLOH�WKLV�KLGHV�WKH�FUHDWLRQ�SURFHVV�IURP�WKH�FOLHQW��LW
GRHVQ¶W�FODULI\�ZKDW�KDSSHQV�EHKLQG�WKH�IDFWRU\�LQWHUIDFH��\RX�PLJKW�VWLOO�KDYH�WR�ZULWH�D�ELJ�FDVH
VWDWHPHQW�WR�GLVWLQJXLVK�EHWZHHQ�WKH�GLIIHUHQW�YDOXH�W\SHV�

,W�LV�PXFK�EHWWHU�WR�JR�WR�VRPH�REMHFW�DQG�DVN�LW�WR�UHWXUQ�DQ�LQVWDQFH�RI�D�'RPDLQ:LGJHW�VXE�
FODVV�ZKLFK�ILWV�D�JLYHQ�YDOXH�W\SH�EHVW��7KLV�REMHFW�PLJKW�EH�WKH�DEVWUDFW�'RPDLQ:LGJHW�FODVV
LWVHOI��RU�D�IDFWRU\�REMHFW�RU�D�WUDGHU�REMHFW��:H�FDOO�WKLV�SDWWHUQ�3URGXFW�7UDGHU�DQG�LW�LV�DOO�DERXW
KRZ�WR�GR�WKLV�IOH[LEO\�DQG�HIILFLHQWO\�

6XSSRVH��'RPDLQ:LGJHW�RIIHUV�D�FODVV�RSHUDWLRQ�WKDW�OHWV�\RX�GR�WKLV��,Q�&����LW�ORRNV�OLNH
static DomainWidget* DomainWidget::createFor(DomainValue*);

DQG�LQ�6PDOOWDON�LW�ORRNV�OLNH
DomainWidget class>>createFor: aDomainValue.

,QWHUQDOO\��WKH�ZLGJHW�FODVV�PLJKW�PDLQWDLQ�D�GLFWLRQDU\�RI�DOO�LWV�VXEFODVVHV�ZKLFK�LW�LQGH[HV�ZLWK
WKH� FODVV� UHSUHVHQWLQJ� D� JLYHQ� YDOXH� W\SH��FUHDWH)RU� FDQ� EH� HDVLO\� LPSOHPHQWHG� WKHQ�� 7KH
'RPDLQ:LGJHW�FODVV� WDNHV� WKH�YDOXH� W\SH¶V�FODVV�DV�D�NH\� IRU� WKH�GLFWLRQDU\��ZKLFK� UHWXUQV� WKH
ZLGJHW�VXEFODVV�VSHFLILFDOO\�GHVLJQHG�IRU�WKH�YDOXH�W\SH��,W�WKHQ�FUHDWHV�DQ�LQVWDQFH�RI�LW�ZKLFK�LW
UHWXUQV�WR�WKH�FOLHQW��7KLV�SURFHVV�LV�IDVW�DQG�UHTXLUHV�RQO\�FRQVWDQW�WLPH�

7KH�DFWXDO�FODVV�ZKLFK�LV�WR�EH�LQVWDQWLDWHG�LV�GHWHUPLQHG�RQO\�DW�UXQWLPH��DQG�LW�LV�DFFHVVHG�XVLQJ
DEVWUDFW� FODVVHV� RQO\�� 7KXV�� WKH� FRQFUHWH� VXEFODVVHV� DUH� KLGGHQ� IURP� WKH� FOLHQW��0RUHRYHU�� WKH
GLFWLRQDU\�FDQ�EH�FKDQJHG�DQG�UHFRQILJXUHG�DW�UXQWLPH��7KLV�OHWV�XV�HDVLO\�FRQILJXUH�DQG�HYROYH
FODVV�KLHUDUFKLHV��IUDPHZRUNV�DQG�DSSOLFDWLRQV�

APPLICABILITY

8VH�D�3URGXFW�7UDGHU��LI

•� you want to make clients fully independent from concrete implementations of the abstract
Product class (decoupling argument); or

•� you want to dynamically select a product class according to selection criteria available only
at runtime (dynamic selection argument); or

•� you want to configure the kinds of product classes instantiated for a given selection criterion,
either statically or at runtime (flexible configuration argument); or

•� you want to change and evolve the product class hierarchy without affecting clients (evolu-
tion argument).

�'R�QRW�XVH�D�3URGXFW�7UDGHU�DV�D�UHSODFHPHQW�IRU�)DFWRU\�0HWKRGV�RU�GLUHFW�REMHFW�FUHDWLRQ�
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�STRUCTURE

�7KH�VWUXFWXUH�GLDJUDP�LV�VKRZQ�LQ�ILJXUH���

�

ProductCreator

Client

ConcreteProductA

ConcreteProductB

Specification ProductTrader

Product create(Spec)
Class productClass()

Product create(Spec)
Creator lookup(Spec)

add(Creator)
remove(Creator)
substitute(Creator)

boolean match(Spec)
integer hashcode()

�)LJXUH����6WUXFWXUH�GLDJUDP�RI�WKH�3URGXFW�7UDGHU�SDWWHUQ

�

�PARTICIPANTS

�• Client (Form)

�B creates a Specification for a ConcreteProduct class;

�B initiates the creation process by providing the Product Trader with a Specification.

�• Product (DomainWidget)

�B defines the interface to a class hierarchy of which objects are to be instantiated.

�• ConcreteProduct (DateWidget, AmountWidget)

�B represents a concrete Product class;

�B provides enough information to decide whether it matches a Specification.

�• Product Trader (DomainWidget class object)

�B provides operations which let a client supply a Specification for a ConcreteProduct class;

�B maps a Specification onto a Creator for a ConcreteProduct class;

�B provides operations to configure the mapping by some configuration mechanism;

�B can be as simple as a hashtable and as complex as a full Object Trader.

�• Creator (ConcreteProduct class objects)

�B defines the interface to create instances of a ConcreteProduct;

�B knows how to instantiate exactly one ConcreteProduct;

�• Specification (DomainValue subclasses)

�B represents a specification of a ConcreteProduct class;

�B is used as the lookup argument for a Creator instance;
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�B can be as lightweight as a string and as heavyweight as a propositional calculus formula.

�

�COLLABORATIONS

�)LJXUH���VKRZV�DQ�LQWHUDFWLRQ�GLDJUDP�RI�D�3URGXFW�VHOHFWLRQ�DQG�FUHDWLRQ�SURFHVV��7KH�IROORZLQJ
FROODERUDWLRQV�DUH�LQYROYHG�

•� The Client asks the Product Trader for a Product instance matching a Specification.

•� The Product Trader maintains a dictionary of Creator instances.

•� The Product Trader looks up a Creator for a given Specification.

•� The Product Trader delegates the creation process to a Creator.

•� A Creator creates a ConcreteProduct instance.

�
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�)LJXUH����,QWHUDFWLRQ�GLDJUDP�RI�3URGXFW�7UDGHU

�

�CONSEQUENCES

�7KH�3URGXFW�7UDGHU�SDWWHUQ�KDV�WKH�IROORZLQJ�DGYDQWDJHV�DQG�FRQVHTXHQFHV�

•� Clients become independent of ConcreteProduct classes. Clients are fully decoupled from the
internal structure of the Product class hierarchy. Once you have written the code which cre-
ates the Specification instance and calls the createFor operation of the abstract Product class,
you are done with the client code.

•� Product classes are determined at runtime. Sometimes, the criteria which define the class
fitting a task best are not known until runtime. Product Trader lets you turn these criteria into
a Specification at runtime and use it for ConcreteProduct class lookup. Thus, you get the
maximum flexibility for selecting ConcreteProduct classes.

•� Products can be configured for specific domains. Product Trader lets you configure the avail-
able ConcreteProduct classes created via the abstract Product class by adding, substituting
and removing Creators for ConcreteProduct classes. This lets you easily configure frame-
works and applications for specific domains.
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•� Product class hierarchies can be evolved easily. Since clients are fully decoupled from the
internals of the Product class hierarchy, class names, hierarchy structure, and implementation
strategies of ConcreteProduct classes can be changed without affecting them (as long as the
ConcreteProduct classes preserve the semantics of the abstract Product class).

•� New product classes can be introduced easily. It is very easy to add new ConcreteProduct
classes to an existing framework—it does not require any changes to the framework. New
ConcreteProduct classes can be written without having to change existing code. Only con-
figuration code or makefiles have to be changed.

•� Products need not be single classes but can be any complex component. The Creator might
hide potentially complex creation processes, for example by cloning complex Prototype
structures.

�7KH�3URGXFW�7UDGHU�SDWWHUQ�KDV�WKH�IROORZLQJ�GLVDGYDQWDJHV�DQG�OLDELOLWLHV�

•� Increased control and dependency complexity. The pattern turns compile-time dependencies
of product creation into runtime dependencies. This makes the resulting system harder to un-
derstand, because the dependencies are not explicitly written down as code.

•� Need for advanced configuration mechanisms. When applying Product Trader, objects of
classes can and will be created which are not statically referenced starting with some root
class. Thus, a linker might consider those classes as superfluous and decide not to link them.
See the Implementation section for techniques of dealing with this problem.

•� Ambiguous specifications. Depending on the type and implementation of a specification, not
only a single class can match it but rather a set of equivalent classes (with respect to the
specification). This does not pose problems, since any class matching the requirements will
do the job. However, ambiguities might indicate that the specification itself was either impre-
cise or underdetermined.

•� Special constructor parameters require overhead. If a ConcreteProduct class requires special
constructor parameters during the early object building process, you must supply them in ad-
vance. It requires some overhead to do so. You could broaden the creation interface or put the
constructor parameters into a generic parameter carrier object. You should be careful, how-
ever, not to make any implicit assumptions about specific subclasses being selected by your
Specification.

IMPLEMENTATION

7KH�LPSOHPHQWDWLRQ�RI�D�3URGXFW�7UDGHU�UHTXLUHV�IRXU�PDLQ�GLPHQVLRQV�WR�EH�FRQVLGHUHG��WKH�LP�
SOHPHQWDWLRQ�RI� WKH�PDSSLQJ� IURP�6SHFLILFDWLRQ� WR�&UHDWRU�� WKH� LPSOHPHQWDWLRQ� RI� WKH�&UHDWRU
LWVHOI��WKH�LPSOHPHQWDWLRQ�RI�6SHFLILFDWLRQV�DQG�FRQILJXUDWLRQ�PHFKDQLVPV�

• Implementing the mapping from Specification to Creator. The mapping can be realized by a
simple dictionary in the abstract Product class, or by delegating the task to a product specific
ProductTrader, or by delegating the task to a global ProductTrader.

B Using a simple dictionary puts the management of the mapping into the abstract Product
class. This is only advisable, if Product Trader is applied to the Product hierarchy only,
and if the handling of specifications is very specialized for this particular class hierarchy.
Otherwise consider using a ProductTrader.
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B Using a ProductTrader takes the burden of managing specifications, creators, and the
mapping from specifications to creators from the Product class. Each class hierarchy can
have its own ProductTrader which deals with specifications for this class hierarchy. This
solution is both flexible and offers good code reuse.

B Using a single global ProductTrader centralizes all specifications and all class semantics
in one single place. This goes beyond the class hierarchy specific ProductTrader and
should be applied if complex class retrieval and runtime configuration issues must be
considered.

• Implementing Creators. Creators can be implemented as prototypes, class objects, or specific
dedicated Creator objects, for example generated by C++ templates. You will want to avoid
introducing a Creator class for every Product class by hand, so consider using one of these
variants.

B Using prototypes or class objects amounts to about the same: These objects come for free
with any major system and usually provide a clone or a create operation which can carry
out the actual creation of the Product instance. The clone operation must be robust with
respect to copying.

B Using dedicated Creator objects. In C++, you can use macros or templates to generate the
Creator objects. We present a C++ template based version as a type-safe solution. An
analysis of the Creator’s responsibilities leads us to the following definition of a Creator
and ConcreteCreator template:

template<class ProductType, class SpecType>
class Creator
{
public:
  Creator(SpecType aSpec) : _aSpecification(aSpec) {}
  SpecType getSpecification() { return _aSpecification; }
  ProductType * create() =0;

private:
  SpecType _aSpecification;
};

template<class ProductType, class ConcreteProductType, class SpecType>
class ConcreteCreator : public Creator<ProductType, SpecType>
{
public:
  ConcreteCreator(SpecType aSpec) : Creator<ProductType, SpecType>(aSpec) {}
  ProductType * create() { return new ConcreteProductType; }
}

7KH�&UHDWRU�WHPSODWH�UHTXLUHV�WZR�IRUPDO�DUJXPHQWV��WKH�3URGXFW7\SH�DQG�WKH�6SHF7\SH
�VSHFLILFDWLRQ� W\SH��� 8VXDOO\�� WKH� 6SHFLILFDWLRQ� LWVHOI� LV� QRW� PDLQWDLQHG� E\� WKH� &UHDWRU�
UDWKHU� LW� LV� WKH� DUJXPHQW� IRU� WKH�PDSSLQJ�ZKLFK� OHDGV� WR� WKH�&UHDWRU� LQ� WKH� ILUVW� SODFH�
+RZHYHU��IRU�PDQDJHPHQW�SXUSRVHV�LQ�3URGXFW7UDGHUV�LW�LV�FRQYHQLHQW�WR�VWRUH�D�VSHFLIL�
FDWLRQ�ZLWK�WKH�&UHDWRU��JLYHQ�WKDW�WKHUH�LV�RQO\�D�VLQJOH�VSHFLILFDWLRQ�ZKLFK�OHDGV�WR�WKH
VSHFLILF�&UHDWRU��(YHQWXDOO\��WKH�&RQFUHWH&UHDWRU�WHPSODWH�DGGV�WKH�FRGH�IRU�DFWXDOO\�FUH�
DWLQJ�DQ�LQVWDQFH�RI�D�&RQFUHWH3URGXFW�FODVV�

$�FORVHU�ORRN�DW�WKH�WHPSODWHV�UHYHDOV�WKDW�WKH\�DUH�IDLUO\�VLPSOH��HVVHQWLDOO\�RQO\�GHILQLQJ
LQWHUIDFHV�DQG�WKH�FUHDWH�RSHUDWLRQ�IRU�FRQFUHWH�SURGXFW�FODVVHV��7KHVH�WHPSODWHV�FDQ�RQO\
EH�XVHG� IRU�SURGXFW�FODVVHV�ZKHUH� WKH� FRQVWUXFWRU�GRHVQ¶W� QHHG� DQ\�SDUDPHWHUV�� ,Q� FDVH
WKDW�SDUDPHWHUV�PXVW�EH�SDVVHG�WR�WKH�3URGXFW�FODVV�FRQVWUXFWRU��DGGLWLRQDO�WHPSODWHV�DUH
QHHGHG��$�UHSOLFDWLRQ�RI�WKH�DERYH�WZR�WHPSODWH�FODVVHV�LV�WKH�UHVXOW�
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• ,PSOHPHQWLQJ�6SHFLILFDWLRQV��6SHFLILFDWLRQV�FDQ�EH�UHDOL]HG�HLWKHU�GLUHFWO\�LQ�WKH�SDUDPHWHUV
RI�WKH�FUHDWLRQ�RSHUDWLRQ�E\�VRPH�SULPLWLYH�YDOXH�W\SHV��RU�E\�HQFDSVXODWLQJ�WKHP�DV�FODVVHV
RI�WKHLU�RZQ��7KLV�LVVXH�DIIHFWV�WKH�LPSOHPHQWDWLRQ�RI�WKH�PDSSLQJ�

B 8VLQJ� EXLOW�LQ� YDOXH� W\SHV� OLNH� LQWHJHUV�� FKDUDFWHU� VWULQJV�� HWF�� RIWHQ� UHTXLUHV� DGGLWLRQDO
VXSSRUW�OLNH�IUHH�IORDWLQJ�RSHUDWLRQV�WR�FRPSXWH�KDVK�FRGHV��HWF��(VVHQWLDOO\��\RX�PXVW�GH�
ILQH�RSHUDWLRQV�ZKLFK�PDNH�WKH�YDOXH�W\SHV�XVDEOH�DV�ORRNXS�DUJXPHQWV�IRU�WKH�PDSSLQJ�

B 8VLQJ�H[SOLFLW�6SHFLILFDWLRQ�REMHFWV�DOORZV�\RX�WR�GHILQH�WKH�SURSHU�LQWHUIDFH�IRU�VSHFLIL�
FDWLRQV�RQFH�DQG�UHXVH� LW� IRU�HYHU\�QHZ�VSHFLILFDWLRQ��0RUHRYHU��3URGXFW7UDGHUV�FDQ�EH
ZULWWHQ�EDVHG�RQ�WKLV�H[SOLFLW�LQWHUIDFH�DQG�UHXVHG�DV�ZHOO��6XFK�D�6SHFLILFDWLRQ�LQWHUIDFH
PLJKW�ORRN�OLNH�WKLV�

class Specification
{
public:
    // returns Product class, that is the root class of classes
    // addressed by this type of specification
  virtual Class* getProductClass() =0;

    // initialize specification to match semantics of a given Product class
  virtual void initForProduct(Class* pc) { this->adaptTo(pc); }

    // initialize specification to match semantics of a given Product class
  virtual void adaptTo(Class*);

    // match two specifications for equivalence
  virtual bool matches(Specification*) =0;
};

• &RQILJXULQJ�IUDPHZRUNV�DQG�DSSOLFDWLRQV��3URGXFW�7UDGHU�FUHDWHV�REMHFWV�RQO\�LQGLUHFWO\�E\
LQWHUSUHWLQJ� VSHFLILFDWLRQV�� 7KXV�� &RQFUHWH3URGXFW� FODVVHV� DUH� QRW� GLUHFWO\� UHIHUHQFHG� E\
IUDPHZRUN�RU�DSSOLFDWLRQ�FRGH��EXW�RQO\�DEVWUDFW� LQWHUIDFHV� OLNH� WKH�3URGXFW�FODVV�DUH��$V�D
FRQVHTXHQFH��\RX�PXVW�VSHFLI\�H[SOLFLWO\�ZKLFK�FODVVHV�DUH�WR�EH�OLQNHG�WR�DQ�DSSOLFDWLRQ��EH�
FDXVH�OLQNHUV�PLJKW�QRW�OLQN�FODVVHV�ZKLFK�DUH�QRW�GLUHFWO\�UHIHUHQFHG�E\�FRGH�UHDFKDEOH�IURP
VRPH�URRW�REMHFW��RU�PDLQ��

B 8VLQJ�PDNHILOHV�LV�D�VWUDLJKWIRUZDUG�DSSURDFK��)RU�HYHU\�DSSOLFDWLRQ��\RX�H[SOLFLWO\�VSHF�
LI\�WKH�VHW�RI�&RQFUHWH3URGXFW�FODVVHV�ZKLFK�DUH�WR�EH�OLQNHG��<RX�FDQ�GR�VR�E\�LVVXLQJ
FRPPDQGV�WR�WKH�OLQNHU��6LQFH�GHSHQGHQFLHV�EHWZHHQ�&RQFUHWH3URGXFW�FODVVHV�IURP�GLI�
IHUHQW� FODVV�KLHUDUFKLHV�PLJKW� H[LVW� �FRYDULDQW� UHGHILQLWLRQ��� EH� FDUHIXO�QRW� WR� IRUJHW� GH�
SHQGHQW�FODVVHV�

B 8VLQJ� VRXUFH� FRGH� WR� FRQILJXUH� V\VWHPV� LV� VWUDLJKWIRUZDUG� DV� ZHOO�� <RX�PLJKW� VLPSO\
ZULWH�D�FRQILJXUDWLRQ�RSHUDWLRQ�LQ�WKH�V\VWHP¶V�URRW�FODVV�� WKH�PDLQ�DSSOLFDWLRQ�FODVV��RU
FORVH�WR�WKH�PDLQ�RSHUDWLRQ�ZKLFK�UHIHUHQFHV�WKH�FODVVHV�UHTXLUHG�WR�EH�OLQNHG�RQFH��7KH
OLQNHU�ZLOO�WDNH�FDUH�WKHQ�WKDW�WKH�ULJKW�FODVVHV�DUH�OLQNHG�WR�WKH�ILQDO�H[HFXWDEOH�

B 8VLQJ�UHJLVWHU�REMHFWV��,I�\RX�ZDQW�WR�VXSSRUW�3URGXFW�7UDGHU�IRU�DOO�FODVVHV�OLQNHG�WR�WKH
V\VWHP�\RX� VKRXOG� FRQVLGHU� XVLQJ�5HJLVWHU�2EMHFWV��$Q�REMHFW� RI� D� UHJLVWHU� FODVV� LV� UH�
VSRQVLEOH�WR�DGG�D�&RQFUHWH&UHDWRU�REMHFW�ZLWK�D�VSHFLILFDWLRQ�WR�WKH�3URGXFW�FODVV�

B 8VLQJ�FRQILJXUDWLRQ�VFULSWV��,Q�ODUJH�SURMHFWV��ZKHUH�D�ORW�RI�DSSOLFDWLRQV�DUH�GHYHORSHG��LW
LV�LQGLVSHQVDEOH�WKDW�WKH�FRQILJXUDWLRQ�RI�WKH�V\VWHP�FDQ�EH�XQGHUVWRRG�HDVLO\��:KHQ�XV�
LQJ�3URGXFW�7UDGHU�LQ�&����ZH�UHFRPPHQG�WKH�XVH�RI�FRQILJXUDWLRQ�VFULSWV��7KH�JRDOV�RI
FRQILJXUDWLRQ�VFULSWV�DUH�

* WR�UHSUHVHQW�RQH�SODFH�WKDW�GHVFULEHV�WKH�FRQILJXUDWLRQ�RI�WKH�V\VWHP�
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* WR�UHIHUHQFH�DOO�QHHGHG�&RQFUHWH3URGXFW�FODVVHV��VR�WKDW�WKH�OLQNHU�LQFOXGHV�WKHP�LQWR
WKH�DSSOLFDWLRQ�

$Q�HDV\�ZD\�WR�VDWLVI\�WKHVH�JRDOV�LV�WR�FUHDWH�WKH�&RQFUHWH&UHDWRU�DQG�6SHFLILFDWLRQ�RE�
MHFWV�LQVLGH�D�FRQILJXUDWLRQ�VFULSW�DQG�DGG�WKHVH�REMHFWV�WR�WKH�3URGXFW�FODVV�GHSHQGLQJ�RQ
WKH�QHHGHG�FRQILJXUDWLRQ�RI� WKH�V\VWHP��7KH�6DPSOH�&RGH�VHFWLRQ�SUHVHQWV�VRPH�H[DP�
SOHV�

• 3URYLGLQJ�FRQYHQLHQFH�RSHUDWLRQV��<RX�FDQ�XVH�WKH�DEVWUDFW�3URGXFW�FODVV�WR�KLGH�WKH�LPSOH�
PHQWDWLRQ�RI�D�VSHFLILFDWLRQ�DV�DQ�LQVWDQFH�RI�D�GHGLFDWHG�6SHFLILFDWLRQ�FODVV��7KH�FOLHQW�VLP�
SO\�FDOOV� WKH�FUHDWH)RU�RSHUDWLRQ�ZLWK�SDUDPHWHUV�ZKLFK�DUH�QDWLYH� WR� WKH� VSHFLILFDWLRQ��DQG
WKH�LPSOHPHQWDWLRQ�RI�FUHDWH)RU�LQ�WKH�3URGXFW�FODVV�FRQYHUWV�WKHVH�SDUDPHWHUV�LQWR�D�6SHFLIL�
FDWLRQ�REMHFW�

• 3URYLGLQJ� LQLWLDOL]DWLRQ� SDUDPHWHUV�� 6RPHWLPHV� REMHFWV� UHTXLUH� HODERUDWH� LQLWLDOL]DWLRQ� SD�
UDPHWHUV�ZKLFK�PXVW�EH�DYDLODEOH�GXULQJ�WKH�HDUO\�REMHFW�EXLOGLQJ�SURFHVV��7KHVH�SDUDPHWHUV
FDQ�EH�SDFNDJHG�LQWR�WKH�6SHFLILFDWLRQ�REMHFWV��RU�WKH\�FDQ�EH�SDVVHG�DORQJ�D�FKDLQ�RI�RSHUD�
WLRQ�FDOOV�ZKLFK�WKHQ�PXVW�SURYLGH�PDWFKLQJ�SDUDPHWHU�OLVWV��ZKLFK�DVNV�IRU�FRGH�JHQHUDWLRQ
DV�GLVFXVVHG�DERYH��

• &RQVLGHU�G\QDPLF�OLQN�OLEUDULHV�H[SOLFLWO\��&ODVVHV�IURP�G\QDPLFDOO\�OLQNHG�OLEUDULHV�DUH�QRW
GLUHFWO\�DFFHVVLEOH��VLPSO\�EHFDXVH�WKH\�DUH�QRW�FRQWDLQHG�LQ�WKH�UXQWLPH�LPDJH��+RZHYHU��WKH
FUHDWRU�REMHFWV�DUH�XVXDOO\�YHU\�OLJKWZHLJKW��7KH\�DUH�WKHUHIRUH�D�ILQH�PHDQV�RI�UHSUHVHQWLQJ
QRW�\HW�ORDGHG�FODVVHV��7KH�FUHDWLRQ�SURFHGXUH�RI�D�FUHDWRU�IRU�D�FODVV�LQ�D�G\QDPLFDOO\�OLQNHG
OLEUDU\�PLJKW�KDYH�WR�ORDG�WKDW�FODVV�ILUVW��EXW�WKLV�PLJKW�EH�H[DFWO\�ZKDW�\RX�ZDQW��&UHDWRUV
DQG�WKH�3URGXFW7UDGHU�FDQ�EH�XVHG�HIIHFWLYHO\�WR�KLGH�WKH�IDFWRULQJ�RI�ODUJH�DSSOLFDWLRQV�LQWR
'//¶V�RQ�WKH�H[SHQVH�RI�KDYLQJ�WR�GHDO�ZLWK�FRPSOH[�FRQILJXUDWLRQV�LVVXHV�

SAMPLE CODE

Instantiating objects from a stream

$V�D�ILUVW�H[DPSOH��ZH�ZLOO�SUHVHQW�D�VLPSOH�LPSOHPHQWDWLRQ�XVLQJ�SURWRW\SHV�DV�&UHDWRUV�DQG�D
GLFWLRQDU\�DV� WKH�PDSSLQJ� IURP�6SHFLILFDWLRQ� WR�&RQFUHWH&UHDWRU��7KH�GLFWLRQDU\� LV�PDLQWDLQHG
E\�WKH�3URGXFW�FODVV�

$VVXPH�\RX�DUH�UHDGLQJ�REMHFWV�IURP�D�VWUHDP��$�OHDGLQJ�VWULQJ�LQGLFDWHV�WKH�FODVV�RI�WKH�REMHFW
WR�EH�UHDG��7KXV��WKH�FODVV�QDPH�UHSUHVHQWV�WKH�VSHFLILFDWLRQ�IRU�WKH�FODVV�WR�EH�LQVWDQWLDWHG��DQG
ZH�XVH�3URGXFW�7UDGHU�WR�GR�VR�

6HULDOL]DEOH� LV� WKH� DEVWUDFW� 3URGXFW� FODVV� IRU� DOO� REMHFWV� WKDW� FDQ� EH� UHDG� IURP� D� VWUHDP�
6WULQJ�LV�WKH�VSHFLILFDWLRQ�W\SH��DQG�ZH�DVVXPH�WKDW�HYHU\�VXEFODVV�RI�6HULDOL]DEOH�FDQ�SURYLGH
D�SURWRW\SH�

7KH�6HULDOL]DEOH�FODVV�PLJKW�WKHQ�LPSOHPHQW�FUHDWH)RU�OLNH�WKLV�
Serializable* Serializable::createFor(String& className) {
  Serializable* prototype = lookup(className);
  return prototype->clone();
}
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/RRNXS�VLPSO\�UHWULHYHV�WKH�SURWRW\SH�IRU�D�JLYHQ�FODVV�QDPH�IURP�D�GLFWLRQDU\�PDLQWDLQHG�E\�WKH
3URGXFW�FODVV��D�VWDWLF�PHPEHU�YDULDEOH�LQ�&���RU�D�FODVV�YDULDEOH�LQ�6PDOOWDON��
Serializable* Serializable::lookup(String& className) {
  return mapping[className];
}

$�VLPSOH�FRQILJXUDWLRQ�VFKHPH�PLJKW�EH�WR�PDNH�WKH�SURWRW\SHV�UHJLVWHU�WKHPVHOYHV�DW�WKH�6H�
ULDOL]DEOH�FODVV�GXULQJ�V\VWHP�VWDUWXS�WLPH��ZKHQ�WKH�SURWRW\SHV�DUH�FUHDWHG��
Customer::Customer(CustomerPrototypeConstructorIndicator* dummy) {
  Serializable::addCreator(this);
}

6HULDOL]DEOH�LPSOHPHQWV�DGG&UHDWRU�E\�XVLQJ�WKH�FODVV�QDPH�WR�SXW�WKH�SURWRW\SH�LQWR�WKH�GLF�
WLRQDU\�
Serializable::addCreator(Serializable* prototype) {
  mapping[prototype->getClassName()] = prototype;
}

7KLV�LPSOHPHQWDWLRQ�XVHV�SURWRW\SHV�DV�&UHDWRUV��D�VLPSOH�EXLOW�LQ�YDOXH�W\SH�VSHFLILFDWLRQ��DQG�D
VWDWLF�UHJLVWHULQJ�DQG�FRQILJXUDWLRQ�VFKHPH��,W�LV�D�UDWKHU�OLJKWZHLJKW�DSSURDFK�ZKLFK�ZRUNV�ZHOO
LI�3URGXFW�7UDGHU� LV� WR�EH�DSSOLHG� WR� VLQJOH�FODVV�KLHUDUFKLHV�ZLWK�RQO\� VLPSOH� VSHFLILFDWLRQ� UH�
TXLUHPHQWV�

Configuring widgets for value types

$V�D�VHFRQG�H[DPSOH�ZH�ZLOO�XVH�&���WHPSODWHV�WR�LOOXVWUDWH�DQ�LPSOHPHQWDWLRQ�RI�WKH�LQWURGXF�
LQJ�GRPDLQ�ZLGJHW�DQG�YDOXH�SUREOHP��,Q�WKLV�H[DPSOH��VSHFLILFDWLRQV�DUH�UHDOL]HG�E\�&���ty-
peid¶V� GHQRWLQJ� WKH� FODVV� RI� WKH�'RPDLQ9DOXH�� 7KH� FRQILJXUDWLRQ� VFKHPH�RI� WKH� V\VWHP� LV
UHDOL]HG�E\�FRQILJXUDWLRQV�VFULSWV��7KH�PDSSLQJ�IURP�WKH�6SHFLILFDWLRQ�WR�WKH�&UHDWRU�LV�UHDOL]HG
E\�D�VLPSOH�GLFWLRQDU\�

:H�XVH�WKH�WHPSODWHV�IURP�WKH�,PSOHPHQWDWLRQ�VHFWLRQ�
DomainWidget* DomainWidget::createFor(DomainValue* aValue) {
  Creator<DomainWidget, type_info&>* aCreator = mapping[typeid(aValue)];
  return aCreator->create();
}

DomainWidget::addCreator(Creator<DomainWidget, type_info&>* aCreator) {
  mapping[aCreator->getSpecification()] = aCreator;
}

:H�XVH�WKH�WHPSODWHV�IURP�WKH�LPSOHPHQWDWLRQ�VHFWLRQ�WR�FRQILJXUH�WKH�DomainWidget�FODVV�
,W�PDSV�WKH�W\SHLG�RI�WKH�'RPDLQ9DOXHV�WR�WKH�&UHDWRU�REMHFW�IRU�WKH�'RPDLQ:LGJHWV�
StandardDomainWidgetConfiguration() {
  ...
    // map Amount on AmountWidget
  DomainWidget::addCreator(
    new ConcreteCreator<DomainWidget, AmountWidget, type_info&>(
      typeid(Amount)));
    // map Currency on CurrenyWidget
  DomainWidget::addCreator(
    new ConcreteCreator<DomainWidget, CurrencyWidget, type_info&>(
      typeid(Currency)));
  ...
}
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,I�ZH�ZDQW�WR�RIIHU�D�QHZ�FRQILJXUDWLRQ�IRU�DQ�DSSOLFDWLRQ�ZH�RQO\�KDYH�WR�ZULWH�DQ�QHZ�FRQILJX�
UDWLRQ�VFULSW� WR�PDNH� WKH�UHTXLUHG�FKDQJHV��$V�DQ�H[DPSOH��FRQVLGHU�D�FUHGLW�DSSOLFDWLRQ�ZKLFK
XVHV�D�VSHFLDO�GRPDLQ�ZLGJHW�IRU�WKH�GRPDLQ�YDOXH�Amount��7R�DGG�WKH�QHZ�ZLGJHW�WR�WKH�DSSOL�
FDWLRQ��\RX�KDYH�WR�LPSOHPHQW�WKH�QHZ�GRPDLQ�ZLGJHW�DQG�WKHQ�XVH�D�FRQILJXUDWLRQ�VFULSW�WR�UHJ�
LVWHU�LW��7KH�QHZ�FRQILJXUDWLRQ�VFULSW�PLJKW�ORRN�OLNH�WKLV�
CreditConfiguration() {
  ...
    // use the specific CreditAmountWidget for the domain value Amount
  DomainWidget::substituteCreator(
    new ConcreteCreator<DomainWidget, CreditAmountWidget, type_info&>(
      typeid(Amount)));
  ...
}

7KH�V\VWHP¶V�URRW�REMHFW��RU� WKH�PDLQ�RSHUDWLRQ��PXVW�FDOO� WKH�DomainWidgetConfigura-
tion� DQG� WKH� CreditConfiguration� RSHUDWLRQ� WR� LQVWDOO� WKH� QHFHVVDU\� &UHDWRU� REMHFWV�
2QO\�WKHVH�FDOOV�DUH�QHHGHG��QR�IXUWKHU�FRGH�FKDQJHV�DUH�UHTXLUHG�

Using a general ProductTrader

$V�D�ILQDO�H[DPSOH��ZH�ZLOO�XVH�6PDOOWDON�WR�LPSOHPHQW�D�IXOO�3URGXFW7UDGHU�WKDW�FDQ�EH�UHXVHG
E\�HYHU\�FODVV�KLHUDUFK\�WKDW�ZDQWV�WR�SURYLGH�3URGXFW�7UDGHU�DW�LWV�URRW�IRU�DQ\�QXPEHU�RI�GLIIHU�
HQW�VSHFLILFDWLRQV��7KLV�H[DPSOH� LV�GHULYHG�IURP�>5LHKOH���@�ZKHUH�D�PRUH�GHWDLOHG�GLVFXVVLRQ
FDQ�EH�IRXQG��7KLV�LPSOHPHQWDWLRQ�XVHV�D�JHQHUDO�3URGXFW7UDGHU�ZKLFK�PDLQWDLQV�D�SLFWXUH�RI�WKH
VHPDQWLFV�RI�DOO�FODVVHV�LQ�WKH�V\VWHP�E\�PHDQV�RI�VSHFLILFDWLRQV��7KH�3URGXFW7UDGHU�RUJDQL]HV
WKHVH�VSHFLILFDWLRQV�VR�WKDW�LW�FDQ�HDVLO\�ORRNXS�WKH�FODVVHV�PDWFKLQJ�D�JLYHQ�VSHFLILFDWLRQ�

(YHU\� 3URGXFW� FODVV� FDQ� SURYLGH� FRQYHQLHQFH� RSHUDWLRQV� IRU� 3URGXFW� 7UDGHU� ZKLFK� DUH� LPSOH�
PHQWHG� LQ� WHUPV� RI� WKH� V\VWHP�ZLGH� 3URGXFW7UDGHU�� D� 6LQJOHWRQ��&ODVVHV� WDNH� RYHU� WKH� UROH� RI
&UHDWRUV��6SHFLILFDWLRQV�DUH�LPSOHPHQWHG�DV�VXEFODVVHV�RI�D�JHQHUDO�6SHFLILFDWLRQ�FODVV��DQG�WKH
3URGXFW7UDGHU�LV�UHDOL]HG�E\�WKH�3URGXFW7UDGHU�MXVW�LQWURGXFHG�

7KH� 3URGXFW7UDGHU� SURYLGHV� D� PDSSLQJ� IURP� D� VSHFLILFDWLRQ� WR� D� FODVV� REMHFW� IRU� HYHU\
VSHFLILFDWLRQ� W\SH�� 6SHFLILFDWLRQ� W\SHV� DUH� UHSUHVHQWHG� E\� WKH� FODVVHV� LQ� D� 6SHFLILFDWLRQ
FODVV�KLHUDUFK\��7KH�PDSSLQJ�LV�LPSOHPHQWHG�DV�D�GLFWLRQDU\�ZKLFK�WDNHV�D�6SHFLILFDWLRQ�LQVWDQFH
DV�D�NH\�DQG�UHWXUQV�D�FROOHFWLRQ�RI�DOO�FODVVHV�WKDW�PDWFK�WKH�VSHFLILFDWLRQ��6LQFH�WKH�VSHFLILFDWLRQ
W\SH�LV�UHSUHVHQWHG�DV�D�FODVV��LW�FDQ�EH�XVHG�LQ�D�IXUWKHU�GLFWLRQDU\�WR�UHWULHYH�WKH�GLFWLRQDU\�FRQ�
WDLQLQJ�WKH�VSHFLILFDWLRQ�WR�FODVVHV�PDSSLQJ�

7KH�3URGXFW7UDGHU�KDV�WZR�PDLQ�ORRNXS�PHWKRGV�
ProductTrader>>getSpecificationDictionary: aClass
  "returns dictionary representing a specification to classes mapping"
  ( self specTypeDict includesKey: aClass )
    ifTrue: [ ^self specTypeDict at: aClass ]
    ifFalse: [ ^nil ]

ProductTrader>>getClassCollection: aSpecification
  "returns collection of classes matching aSpecification"
  | specDict |
  specDict := self getSpecificationDictionary: aSpecification class.
  ( specDict includesKey: aSpecification )
    ifTrue: [ ^self specDict at: aSpecification ]
    ifFalse: [ ^nil ]
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7KH� ILUVW�PHWKRG� UHWXUQV� WKH�PDSSLQJ�GLFWLRQDU\� IRU�D�JLYHQ�VSHFLILFDWLRQ� W\SH�� DQG� WKH� VHFRQG
PHWKRG�UHWXUQV�D�FROOHFWLRQ�RI�DOO�FODVVHV�PDWFKLQJ�WKH�JLYHQ�VSHFLILFDWLRQ��7KH�LPSOHPHQWDWLRQ
RI�FUHDWH)RU�EHFRPHV�D�VLPSOH�WZR�VWDJH�UHWULHYDO�SURFHVV�QRZ��$�SURGXFW�FODVV��IRU�H[DPSOH
'RPDLQ:LGJHW��VLPSO\�GRHV�WKH�IROORZLQJ�
DomainWidget>>createFor: aDomainValue
  "create Specification instance and delegate to ProductTrader"
  | aSpecification |
  aSpecification := DomainWidgetSpecification new: aDomainValue class.
  ^self ProductTrader createFor: aSpecification

ProductTrader>>createFor: aSpecification
  "create object for given specification"
  | classCol |
  classCol := getClassCollection: aSpecification.
  ( classCol notNil )
    ifTrue: [ ^classCol first new ]
    ifFalse: [ ^nil ]

7KH�DFWXDO�SUREOHP�LV�KRZ�WR�VHW�XS�WKH�GLFWLRQDULHV�VR�WKDW�WKH�UHWULHYDO�DQG�FUHDWLRQ�SURFHVV�FDQ
EH�FDUULHG�RXW�HDVLO\��7KLV�LV�D�WZR�VWHS�SURFHVV�� ,Q�WKH�ILUVW�VWHS�� WKH�3URGXFW7UDGHU�FROOHFWV�DOO
FODVVHV�IURP�WKH�6SHFLILFDWLRQ�FODVV�KLHUDUFK\�� ,Q� WKH�VHFRQG�VWHS�� LW�FDOFXODWHV� WKH�PDSSLQJ�IRU
HYHU\�6SHFLILFDWLRQ�FODVV�� WKLV� LV�GRQH�E\� WUDYHUVLQJ� WKH�SURGXFW�FODVV�KLHUDUFK\�DV� LQGLFDWHG�E\
WKH�6SHFLILFDWLRQ�FODVV��DQG�E\�FUHDWLQJ�D�6SHFLILFDWLRQ�LQVWDQFH�IRU�HYHU\�3URGXFW�FODVV�

7KLV�SURFHVV�LV�EDVHG�RQ�LQIRUPDWLRQ�ZKLFK�KDV�WR�EH�SURYLGHG�E\�WKH�VSHFLILFDWLRQ�FODVVHV�WKHP�
VHOYHV��7KXV��6SHFLILFDWLRQ�GHFODUHV�WKH�IROORZLQJ�FODVV�DQG�LQVWDQFH�PHWKRGV�
Specification class>>getProductClass
  "returns Product class"
  self subclassResponsibility

Specification class>>newFromClient: anObject
  "used by clients which supply the specification information"
  self subclassResponsibility

Specification class>>newFromManager: aClass
  "used by ProductTrader to instantiate spec for a ConcreteProduct class”
  ^super new adaptTo: aClass

Specification>>adaptTo: aClass
  "adapts spec instance to given product class"
  self subclassResponsibility

Specification>>matches: aSpecification
  "matches with another specification"
  ^( self class = aSpecification class )

7KHVH�PHWKRGV�PXVW�EH�RYHUZULWWHQ�E\�VXEFODVVHV�LQ�RUGHU�WR�ILW�D�FHUWDLQ�VSHFLILFDWLRQ¶V�VHPDQ�
WLFV��)RU�'RPDLQ:LGJHW6SHFLILFDWLRQ��WKLV�OHDGV�WR�WKH�IROORZLQJ�FRGH�
DomainWidgetSpecification class>>getProductClass
  ^DomainWidget

DomainWidgetSpecification class>>newFromClient: aDomainValueClass
  self domainValueClass: aDomainValueClass

DomainWidgetSpecification>>adaptTo: aDomainWidgetClass
  self domainValueClass: aDomainWidgetClass getDomainValueClass

DomainWidgetSpecification>>matches: aSpecification
  ( super matches: aSpecification ) ifFalse: [ ^false ].
  ^( self domainValueClass = aSpecification domainValueClass )

DomainWidgetSpecification>>hash
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  ^domainValueClass symbol

:KHQ� FUHDWHG� E\� D� FOLHQW� RU� D� FRQYHQLHQFH� RSHUDWLRQ� RI� 'RPDLQ:LGJHW�� WKH� 'RPDLQ:LGJHW�
6SHFLILFDWLRQ� LQVWDQFH�UHFHLYHV� WKH�'RPDLQ9DOXH� FODVV� WKH�QHZ�'RPDLQ:LGJHW� LQVWDQFH�ZLOO
KDYH�WR�ILW��:KHQ�FUHDWHG�E\�WKH�3URGXFW7UDGHU��WKH�'RPDLQ:LGJHW6SHFLILFDWLRQ�LQVWDQFH�LV�FUH�
DWHG� IRU� D� VSHFLILF� 'RPDLQ:LGJHW� FODVV� ZKLFK� LW� DVNV� IRU� WKH� 'RPDLQ9DOXH� FODVV� LW� KDV� EHHQ
ZULWWHQ�IRU��7KH�ODVW�PHWKRG�LV�XVHG�WR�EXLOG�WKH�PDSSLQJ�RI�GRPDLQ�YDOXHV�WR�GRPDLQ�ZLGJHWV�
7KH�3URGXFW7UDGHU�WUDYHUVHV�WKH�'RPDLQ:LGJHW�FODVV�KLHUDUFK\��FUHDWHV�D�'RPDLQ:LGJHW6SHFL�
ILFDWLRQ�LQVWDQFH�IRU�HDFK�FODVV��DQG�SXWV�WKH�FODVV�LQWR�WKH�PDSSLQJ�GLFWLRQDU\�ZLWK�WKH�VSHFLILFD�
WLRQ�LQVWDQFH�DV�WKH�NH\��7KH�KDVK�PHWKRG�WKHQ�PDSV�D�FOLHQW�FUHDWHG�'RPDLQ:LGJHW6SHFLILFDWLRQ
LQVWDQFH�RQ�D�FROOHFWLRQ�RI�'RPDLQ:LGJHW�FODVVHV�

7KLV� DSSURDFK� LV� EDVHG� RQ� WKH� DVVXPSWLRQ� WKDW� WKH� VSHFLILFDWLRQ� LQVWDQFH� LV� DEOH� WR� UHWULHYH
HQRXJK�LQIRUPDWLRQ�IURP�WKH�3URGXFW�FODVV�WR�VHUYH�DV�D�NH\�LQ�WKH�PDSSLQJ��,Q�RXU�H[DPSOH��WKH
'RPDLQ:LGJHW� FODVV� SURYLGHV� D�JHW'RPDLQ9DOXH&ODVV� PHWKRG� ZKLFK� UHWXUQV� WKH� GR�
PDLQ�YDOXH�FODVV��,I�WKLV�LV�QRW�DQ�RSWLRQ��WKH�FODVV�VHPDQWLFV�RI�3URGXFW�FODVVHV�PXVW�EH�VSHFLILHG
H[WHUQDO�WR�WKDW�FODVV��IRU�H[DPSOH�LQ�D�GDWDEDVH�

7KLV� DSSURDFK� OHWV� XV� LQWURGXFH� QHZ� VSHFLILFDWLRQV� VLPSO\� E\� LQWURGXFLQJ� D� QHZ� VSHFLILFDWLRQ
VXEFODVV��,PSOHPHQWLQJ�3URGXFW�7UDGHU�IRU�REMHFW�VWUHDPLQJ�DV�VKRZQ�LQ�WKH�ILUVW�H[DPSOH�FDQ�EH
GRQH�E\�FUHDWLQJ�D�&ODVV6\PERO6SHFLILFDWLRQ�ZKLFK�ORRNV�OLNH�WKLV�
ClassSymbolSpecification class>>getProductClass
  ^Object

ClassSymbolSpecification class>>newFromClient: aSymbol
  self classSymbol: aSymbol

ClassSymbolSpecification>>adaptTo: aClass
  self classSymbol: aClass symbol

ClassSymbolSpecification>>matches: aSpecification
  ( super matches: aSpecification ) ifFalse: [ ^false ].
  ^( self classSymbol = aSpecification classSymbol )

ClassSymbolSpecification>>hash
  ^classSymbol

7KH� JHQHUDO� 3URGXFW7UDGHU� LV� D�PLJKW\� DSSURDFK� IRU� DYRLGLQJ� WKH� KDUG�FRGLQJ� RI� FUHDWLRQ� GH�
SHQGHQFLHV�LQ�WKH�FODVV�LPSOHPHQWDWLRQV�WKHPVHOYHV��,W�KDV�VHUYHG�XV�ZHOO�LQ�PDNLQJ�RXU�IUDPH�
ZRUNV�HDVLHU�DGDSWDEOH�DQG�FRQILJXUDEOH�

KNOWN USES

7KH�ILUVW�H[DPSOH�LQ�WKH�6DPSOH�&RGH�VHFWLRQ��FUHDWLQJ�REMHFWV� IURP�D�VWUHDP��FDQ�EH�IRXQG� LQ
DOPRVW�HYHU\�DSSOLFDWLRQ�IUDPHZRUN�ZKLFK�SURYLGHV�VWUHDPLQJ�VXSSRUW�� ,W� UHTXLUHV� WKH�PDSSLQJ
IURP�VRPH�FODVV�LGHQWLILHU��IRU�H[DPSOH�WKH�FODVV�QDPH��WR�DQ�REMHFW�ZKLFK�LV�FDSDEOH�RI�LQVWDQWL�
DWLQJ�WKLV�FODVV��<RX�FDQ�LPSOHPHQW�WKH�VSHFLILFDWLRQ�DV�D�VWULQJ�UHSUHVHQWLQJ�WKH�FODVV�QDPH��WKH
FUHDWRU�REMHFWV�E\�VRPH�FODVV�REMHFW�RU�SURWRW\SH��DQG�WKH�PDSSLQJ�DV�D�GLFWLRQDU\�ZKLFK�PDSV
WKH� FODVV� QDPH� RQ� WKH� REMHFW� UHSUHVHQWLQJ� WKH� FODVV�� )RU� H[DPSOH�� WKH�&ODVV0DQDJHU� RI� (7��
>:HLQDQG���@�LPSOHPHQWV�3URGXFW�7UDGHU�E\�PDLQWDLQLQJ�FODVV�REMHFWV�LQ�D�GLFWLRQDU\��DQG�VR�GR
WKH�7RROV�DQG�0DWHULDOV�0HWDSKRU�)UDPHZRUNV�>5LHKOH�����5LHKOH���@�

1H[W� WR� WKLV�YHU\� IUHTXHQW�EXW� VSHFLDOL]HG� DSSOLFDWLRQ��3URGXFW�7UDGHU� LV� RIWHQ�XVHG� WR� VHOHFW� D
VXEFODVV�DV�D�VSHFLILF�LPSOHPHQWDWLRQ�RI�WKH�DEVWUDFW�3URGXFW�FODVV�ZKLFK�IXOILOOV�FHUWDLQ�FULWHULD�
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IRU�H[DPSOH�SHUIRUPV�YHU\� IDVW�RU�XVHV�RQO\�D� OLPLWHG�DPRXQW�RI�PHPRU\� UHVRXUFHV��/RUW]�DQG
6KLQ�>/RUW]���@�LPSOHPHQW�3URGXFW�7UDGHU�DFFRUGLQJ�WR�&RSOLHQ¶V�JHQHULF�DXWRQRPRXV�H[HPSODU
LGLRP�>&RSOLHQ��@��7KH�3URGXFW�FODVV�PDLQWDLQV�D�OLVW�RI�SURWRW\SHV�IRU�HDFK�RI�LWV�VXEFODVVHV��LW
XVHV�VWULQJV�DV�D�VSHFLILFDWLRQ�PHFKDQLVP��DQG�LW�WUDYHUVHV�WKH�OLVW�PDWFKLQJ�HDFK�SURWRW\SH�ZLWK
WKH� VSHFLILFDWLRQ�� /RUW]� DQG� 6KLQ� XVH� 3URGXFW� 7UDGHU� WR� VHOHFW� FRQWDLQHU� FODVVHV� EDVHG� RQ� SHU�
IRUPDQFH�UHTXLUHPHQWV�LQ�WKH�FRQWH[W�RI�D�UHDO�WLPH�GDWDEDVH�V\VWHP�

7KH�PRVW�LQWHUHVWLQJ�DSSOLFDWLRQ�RI�3URGXFW�7UDGHU��KRZHYHU��LV�WKH�FUHDWLRQ�RI�REMHFWV�IURP�RQH
KLHUDUFK\�GHSHQGLQJ�RQ�REMHFWV�IURP�DQRWKHU�KLHUDUFK\��DV�GHPRQVWUDWHG�E\� WKH� LQWURGXFLQJ�H[�
DPSOH�� ,Q� WKH�7RROV� DQG�0DWHULDOV�0HWDSKRU� IUDPHZRUNV� >%lXPHU�����5LHKOH�����5LHKOH���@�
ZH�KDYH�PDGH�H[WHQVLYH�XVH�RI� WKH�SDWWHUQ� WR�PDS�KLHUDUFKLHV� RQWR� HDFK� RWKHU��:H� LQVWDQWLDWH
ZLGJHWV�GHSHQGLQJ�RQ�YDOXH�W\SHV��ZH�LQVWDQWLDWH�XVHU�LQWHUIDFH�SDUWV�GHSHQGLQJ�RQ�GRPDLQ�PRG�
HOV��ZH�LQVWDQWLDWH�WRROV�GHSHQGLQJ�RQ�WKH�PDWHULDOV�WKH\�KDYH�WR�ZRUN�RQ��DQG�ZH�LQVWDQWLDWH�GR�
PDLQ�FRPSRQHQWV�GHSHQGLQJ�RQ�RWKHU�GRPDLQ�FRPSRQHQWV�
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