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(57) ABSTRACT 

Methods for creating a factory, such as a Software factory, a 
user experience factory, and a persistence factory, for devel 
oping one or more Java 2 Platform, Enterprise Edition (J2EE) 
applications. One or more artifacts related to the J2EE appli 
cations, such as code components, workflow scripts, and 
build scripts, are identified. Further, one or more templates 
are created for generating the one or more artifacts. The 
templates may be created based on a predefined architecture 
and coding conventions. These templates are stored in a 
repository to enable their subsequent reuse. Thereafter, one or 
more relationships between the artifacts are defined in a fac 
tory schema. Subsequently, the factory is created using the 
factory schema and the templates. The factory thus created 
may be used to develop the J2EE applications. 
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METHOD FOR CREATING SOFTWARE 
FACTORY FOR DEVELOPNG J2EE 

APPLICATIONS 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to the development of 
Java 2 Platform, Enterprise Edition (J2EE) applications. In 
particular, the present invention relates to a method for cre 
ating a software factory for developing one or more J2EE 
applications. 
0002 Presently, most J2EE applications are developed 
from scratch by one or more application developers. Some 
techniques, such as design patterns and code generation tools, 
enable the application developers to develop the J2EE appli 
cations based on a set of defined relationships and interac 
tions between classes and objects. Thus, these techniques 
enable reuse of predefined frameworks and components to 
generate layers of the J2EE applications, such as a user inter 
face layer or a persistence layer. However, development of the 
J2EE applications using these techniques may consume a 
considerable amount of time. Further, these techniques 
present a lack of flexibility to the application developers in 
terms of generation and presentation of the layers of the J2EE 
applications. In other words, the J2EE application layers are 
generated according to a specified pattern and Subsequently 
need to be customized by the application developers. For 
example, some techniques enable generation of code stubs 
while the implementation details need to be coded by the 
application developers to generate the user interface layer of 
the J2EE applications. 
0003. In light of the discussion above, there is a need for a 
software factory for developing J2EE applications. Further, 
there is a need to enable integration and reuse of all artifacts 
involved in the development of the J2EE applications through 
the use of component repositories. Also, there is a need to 
develop one or more user interfaces of the J2EE applications 
by using reusable repositories of web artifacts such as user 
interface components, layouts, and themes. In addition, there 
is a need to automate generation of a persistence layer for the 
J2EE applications by using predefined templates for creating 
one or more artifacts to generate the persistence layer. 

BRIEF SUMMARY OF THE INVENTION 

0004. To overcome the limitations described above, the 
invention describes a method for creating a software factory 
for developing one or more Java 2 Platform, Enterprise Edi 
tion (J2EE) applications. One or more artifacts related to the 
J2EE applications are identified. The one or more artifacts 
may include code components, test Scripts, and deployment 
configurations. One or more templates are created for gener 
ating the one or more artifacts. The one or more templates 
may be created based on a predefined architecture and coding 
conventions. The templates are then stored in a repository to 
enable their subsequent reuse. Thereafter, one or more rela 
tionships between the artifacts are defined in a software fac 
tory schema. Subsequently, the Software factory is created 
using the Software factory schema and the templates. 
0005. The software factory may be used for developing the 
J2EE applications using the templates. One or more applica 
tion developers may define an integration mechanism for 
integrating the artifacts generated by the templates. The 
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application developers may also define framework-specific 
details corresponding to the framework of the J2EE applica 
tions. 
0006. The invention further describes a method for creat 
ing a user experience factory for developing one or more user 
interfaces for the J2EE applications. One or more user expe 
rience components are identified. For example, the user expe 
rience components may include textboxes, radio buttons, 
tables and login components. Thereafter, one or more user 
interface templates are created for generating the user expe 
rience components. The user interface templates are then 
stored in the repository such that they may be reused at a later 
stage. In an embodiment of the invention, the user experience 
components may also be stored in the repository to enable 
their Subsequent reuse. Thereafter, one or more relationships 
between the user experience components are defined in a user 
experience factory schema. Subsequently, the user experi 
ence Software factory is created using the user experience 
factory Schema and the user interface templates. 
0007. The invention also describes a method for creating a 
persistence factory for developing a persistence layer for the 
J2EE applications. The method includes identifying one or 
more database entities for defining the persistence layer. One 
or more metadata attributes may also be defined for the data 
base entities. Further, one or more relationships may be 
defined between the database entities in an entity relationship 
model. Thereafter, an object-relational mapping is defined 
between the database entities and one or more database 
objects of a database. One or more persistence templates are 
also created for generating one or more artifacts for develop 
ing the persistence layer. The artifacts may include one or 
more configuration files, unit test scripts, build files and XML 
files for generating the persistence layer. The persistence 
templates are then stored in the repository to enable their 
Subsequent reuse. Subsequently, a persistence factory is cre 
ated using the persistence templates, the database entities, 
and the object-relational mapping. 
0008. The artifacts for developing the J2EE applications 
are identified by the application developers and may be gen 
erated by using the templates stored in the repository. The 
generated artifacts may include one or more build Scripts and 
deployment configuration files. Since the application devel 
opers are not required to develop the J2EE applications from 
scratch, a significant amount of time and effort is saved. 
Further, integration mechanisms for integrating the artifacts 
may also be defined by the application developers. This 
enables integration of the various aspects of the J2EE appli 
cations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The various embodiments of the invention will here 
inafter be described in conjunction with the appended draw 
ings, provided to illustrate and not to limit the invention, 
wherein like designations denote like elements, and in which: 
(0010 FIG. 1 illustrates a Java 2 Platform, Enterprise Edi 
tion (J2EE) environment as is known in the art; 
0011 FIG. 2 illustrates a flowchart of a method for creat 
ing a software factory for developing one or more J2EE 
applications, in accordance with an embodiment of the inven 
tion; 
0012 FIG. 3 is a block diagram of a system for creating a 
software factory for developing one or more J2EE applica 
tions, in accordance with another embodiment of the inven 
tion; 
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0013 FIG. 4 illustrates a flowchart of a method for creat 
ing a user experience factory for developing one or more user 
interfaces of one or more J2EE applications, in accordance 
with yet another embodiment of the invention; 
0014 FIG. 5 illustrates a plurality of elements of a user 
experience factory, in accordance with still another embodi 
ment of the invention; 
0015 FIG. 6A and FIG. 6B illustrate a flowchart of a 
method for developing one or more J2EE applications using 
a user experience factory, in accordance with an embodiment 
of the invention; 
0016 FIG. 7 is a screenshot of a user interface of a user 
experience factory for developing one or more user interfaces 
of one or more J2EE applications, in accordance with an 
exemplary embodiment of the invention; 
0017 FIG. 8 is a block diagram of a system for providing 
a set of dynamic information corresponding to a first user 
interface component using the user experience factory, in 
accordance with an embodiment of the invention; 
0018 FIG.9 is a screenshot of a user interface of a system 
for providing a set of dynamic information corresponding to 
a first user interface component using the user experience 
factory, in accordance with an exemplary embodiment of the 
invention; 
0019 FIG. 10 is a screenshot of another user interface of 
the system for providing the set of dynamic information cor 
responding to another user interface component using the 
user experience factory, in accordance with the exemplary 
embodiment of the invention; 
0020 FIG. 11 is a block diagram of a system for providing 
configuration details for developing one or more user inter 
faces of one or more J2EE applications using the user expe 
rience factory, in accordance with an embodiment of the 
invention; 
0021 FIG. 12 is a screenshot of a user interface of the 
system for providing configuration details for developing the 
user interfaces of one or more J2EE applications using the 
user experience factory, in accordance with an exemplary 
embodiment of the invention; 
0022 FIG. 13A and FIG. 13B illustrate a flowchart of a 
method for creating a persistence factory developing a per 
sistence layer for one or more J2EE applications, in accor 
dance with an embodiment of the invention; 
0023 FIG. 14 is a block diagram of a system for defining 
database connection details for generating a Domain-Specific 
Language (DSL) file, in accordance with another embodi 
ment of the invention; 
0024 FIG. 15 is a block diagram of a system for defining 
an object-relational mapping between one or more database 
entities and one or more database objects, in accordance with 
yet another embodiment of the invention; 
0025 FIG.16 is a screenshot of a user interface of a system 
for defining database connection details for generating the 
DSL file, in accordance with an exemplary embodiment of 
the invention; 
0026 FIG. 17 is a screenshot of a user interface of a system 
for defining an object-relational mapping between one or 
more database entities and one or more database objects, in 
accordance with another exemplary embodiment of the 
invention; 
0027 FIG. 18 is a block diagram of a system for defining 
configuration details for generating the DSL file, in accor 
dance with an embodiment of the invention; 
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0028 FIG. 19 is a screenshot of a user interface of a system 
for defining the configuration details for generating the DSL 
file, in accordance with an exemplary embodiment of the 
invention; 
0029 FIG. 20 is a screenshot of an Integrated Develop 
ment Environment (IDE) including an exemplary DSL file, in 
accordance with an embodiment of the invention; 
0030 FIG. 21 is a block diagram of a system for defining 
implementation-specific details for generating the persis 
tence layer for the J2EE applications, in accordance with 
another embodiment of the invention; and 
0031 FIG.22 is a screenshot of a user interface of a system 
for defining implementation-specific details for generating 
the persistence layer for the J2EE applications, in accordance 
with an exemplary embodiment of the invention. 

DETAILED DESCRIPTION 

0032. It is to be understood that the invention is not limited 
in its application to the details of components set forth in the 
following description or as illustrated in the drawings. The 
invention is capable of other embodiments and of being prac 
ticed or of being carried out in various ways. Also, it is to be 
understood that the phraseology and terminology used herein 
is for the purpose of description and should not be regarded as 
limiting. The use of “including.” “comprising,” or “having 
and variations thereofherein is meant to encompass the items 
listed thereafter and equivalents thereofas well as additional 
items. 
0033. Furthermore, as described in the subsequent para 
graphs, the specific details illustrated in the drawings are 
intended to exemplify the embodiments of the invention and 
that other alternative methods of implementation of the inven 
tion are possible. 
0034. The invention describes a method for creating a 
software factory for developing one or more Java 2 Platform, 
Enterprise Edition (J2EE) applications. One or more artifacts 
related to the J2EE applications are identified. The artifacts 
may include code components, build Scripts, and deployment 
configuration files. Further, one or more templates are created 
for generating the one or more artifacts. The one or more 
templates are stored in a repository to enable their Subsequent 
reuse. Thereafter, one or more relationships between the arti 
facts are defined in a Software factory schema. Subsequently, 
the software factory is created using the software factory 
schema and the templates. 
0035. The invention further describes a method for creat 
ing a user experience factory for developing one or more user 
interfaces for the J2EE applications. One or more user expe 
rience components, such as textboxes and radio buttons, user 
interface layouts and flows, and configuration files, are iden 
tified for generating the user interfaces. Further, one or more 
user interface templates are created for generating the one or 
more user experience components. The user interface tem 
plates may be created based on a predefined architecture and 
coding conventions. The user interface templates are then 
stored in a repository to enable Subsequent reuse. Thereafter, 
one or more relationships between the user experience com 
ponents are defined in a user experience factory schema. 
Subsequently, the user experience Software factory is created 
using the user experience factory Schema and the user inter 
face templates. 
0036. The invention also describes a method for creating a 
persistence factory for developing a persistence layer for the 
J2EE applications. One or more database entities for defining 
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the persistence layer are identified. Further, one or more 
metadata attributes are defined corresponding to the database 
entities. For example, if an entity is defined as “Customer, the 
metadata attributes corresponding to the entity may be 
defined as “Customer Name and Customer Identification 
Number. One or more relationships between the database 
entities are then defined in an entity relationship model. The 
relationships between the database entities may be defined in 
terms of connectivity Such as a one-to-many relationship, 
many-to-one relationship, and so on. Further, an object-rela 
tional mapping is defined between the database entities and 
one or more database objects of a database. One or more 
persistence templates are also created for generating one or 
more artifacts for developing the persistence layer. The per 
sistence templates are then stored to enable their Subsequent 
reuse. Thereafter, a persistence factory is created using the 
persistence templates, the database entities, and the object 
relational mapping. 
0037 FIG. 1 illustrates a J2EE environment 100, as is 
known in the art. J2EE environment 100 may include a pre 
sentation layer 102, a business layer 104, a data access layer 
106, an Enterprise Information System (EIS) 108, and an 
integration layer 110. Business Layer 104 may include a 
domain layer 112 and a service layer 114. 
0038 Presentation layer 102 includes one or more user 
interface components, such as servlets and JavaServer Pages 
(JSP), to provide a dynamic user interface to one or more 
J2EE applications. Business layer 104 includes the business 
logic for the J2EE applications such as validations and cal 
culations. Domain layer 112 includes a knowledge base spe 
cific to the domain of the J2EE applications. Further, service 
layer 114 includes one or more business entities for providing 
services related to domain layer 112. For example, corre 
sponding to a J2EE application catering to an online shopping 
portal, domain layer 112 may include a knowledge base con 
taining information related to one or more products. Accord 
ingly, service layer 114 may include business entities for 
providing services that enable a user to purchase the products. 
Data access layer 106 includes one or more data access 
objects to enable database access to business layer 104. EIS 
108 enables persistence of data in a database, typically in a 
relational database. Integration layer 110 includes an integra 
tion framework for integrating presentation layer 102, busi 
ness layer 104, data access layer 106, and EIS 108. 
0039. In accordance with various embodiments of the 
invention, the user interface components may be created and 
Subsequently integrated to generate presentation layer 102 
using the user experience factory. Similarly, data access 
objects may be defined for creating data access layer 106 
using the persistence factory. Thus, the J2EE applications 
may be developed faster and with reduced effort, as compared 
with the solutions known in the art. 

0040 FIG. 2 illustrates a flowchart of a method for creat 
ing a software factory for developing one or more J2EE 
applications, in accordance with an embodiment of the inven 
tion. 

0041. At 202, one or more artifacts related to the J2EE 
applications are identified. The one or more artifacts may 
include code components, source code files, build Scripts, test 
Scripts, and packaging and deployment configurations. At 
204, one or more templates are created for generating the 
artifacts. The templates may be created based on a predefined 
architecture, coding conventions, and a reference implemen 
tation. At 206, the templates are stored in a repository to 
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enable their Subsequent reuse. For example, a template for 
generating a packaging configuration for the J2EE applica 
tions may be created. The created template may then be stored 
and customized before use in developing another J2EE appli 
cation at a later stage. 
0042. Further, at 208, the relationship between the arti 
facts is defined in a software factory schema. In another 
embodiment of the invention, guidelines for establishing the 
relationships may be defined in the software factory schema. 
Thereafter, at 210, a software factory is created using the 
Software factory Schema and the templates. 
0043. The software factory thus created may be used for 
developing the J2EE applications. In an embodiment of the 
invention, framework-specific details corresponding to the 
J2EE applications may be defined by one or more application 
developers for developing the J2EE applications. The frame 
work-specific details may include dynamic information spe 
cific to the framework of the J2EE applications. The applica 
tion developers are required to specify the framework 
specific details and the J2EE applications are developed using 
one or more templates stored in the repository. In various 
embodiments of the invention, the templates may include 
static information corresponding to a coding framework, for 
example, class and method declarations and static properties 
of objects. The framework-specific details specified by the 
application developers are merged with the static information 
in the templates for generating the J2EE applications. In 
another embodiment of the invention, the framework-specific 
details may be specified dynamically in the templates by the 
application developers. In yet another embodiment of the 
invention, the application developers may not be required to 
define the framework specific details and the J2EE applica 
tions may be developed using the templates. Therefore, the 
J2EE applications are developed faster with significant reduc 
tion in the effort of the application developers, as compared 
with the solutions known in the art. 

0044 FIG. 3 is a block diagram of a system 300 for cre 
ating a Software factory for developing the J2EE applications, 
in accordance with another embodiment of the invention. 
System 300 may include a plurality of software factory com 
ponents such as reusable components 302a, application pat 
terns and frameworks 302b, configuration files 302c, artifacts 
302d, and models 302e, hereinafter referred to as software 
factory components 302; a software factory schema304; one 
or more software factory templates Such as Software factory 
templates 306a and 306b, hereinafter referred to as software 
factory templates 306; and an Integrated Development Envi 
ronment (IDE) 308. 
0045 Software factory components 302 are identified by 
one or more application developers for developing the J2EE 
applications. Reusable components 302a identified by the 
application developers may include user interface compo 
nents such as textboxes and radio buttons. Application pat 
terns and frameworks 302b may include application and 
design patterns that enable development of the J2EE applica 
tions based on a predefined framework. Configuration files 
302c may include one or more deployment and packaging 
configuration files. Artifacts 302d may include one or more 
artifacts required to develop the J2EE applications such as 
code components, source code files, and build Scripts. In 
another embodiment of the invention, artifacts 302d may 
include reusable components 302a or configuration files 
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302c. Models 302e may include an entity relationship model 
containing the relationship between one or more database 
entities. 
0046. Further, software factory components 302 and one 
or more relationships between Software factory components 
302 are defined in software factory schema 304. Software 
factory templates 306 are then created for generating software 
factory components 302. Software factory templates 306 may 
be created based on predefined patterns, frameworks, coding 
conventions, style sheets, and custom tools. 
0047 A software factory 310 is created using software 
schema 304 and software factory templates 306. Subse 
quently, software factory 310 is integrated in IDE 308. In an 
embodiment of the invention, IDE 308 may be EclipseTM 
IDE. 
0048 One or more application developers may use soft 
ware factory 310 integrated in IDE 308 for developing the 
J2EE applications. The application developers may custom 
ize software factory schema 304 and software factory tem 
plates 306, according to the specific architecture of the J2EE 
applications before using software factory templates 306 for 
generating software factory components 302. 
0049. In case a software factory template for generating 
the J2EE applications does not exist in software factory tem 
plates 306, a new software factory template may be created. 
The newly created software factory template may then be 
stored in the repository to enable its Subsequent reuse. An 
integration mechanism may also be defined by the application 
developers for integrating software factory components 302 
for developing the J2EE applications. For example, the inte 
gration mechanism may include enabling the processing 
logic in one or more test Scripts to invoke the user interface 
components for testing the functionality of the J2EE applica 
tions. 
0050. Therefore, the application developers are required 

to identify software factory components 302 for developing 
the J2EE applications that may then be generated by using 
software factory templates 306. Since the application devel 
opers need not develop the J2EE applications from scratch, a 
significant amount of time and effort is reduced which may in 
turn increase the productivity. Also, in case of development of 
similar J2EE applications, redundancy of work is reduced. 
Further, the application developers may define an integration 
mechanism for integrating various aspects of the J2EE appli 
cations. 
0051 FIG. 4 illustrates a flowchart of a method for creat 
ing a user experience factory for developing one or more user 
interfaces of the J2EE applications, in accordance with yet 
another embodiment of the invention. 
0052 At 402, one or more user experience components for 
generating the user interfaces are identified. For example, the 
user experience components may include textboxes, radio 
buttons, Source code files, page and layout components, and 
workflow scripts. At 404, one or more user interface tem 
plates are created for generating the user experience compo 
nents. At 406, the user interface templates are stored in a 
repository Such that they may be reused at a later stage. In 
another embodiment of the invention, the user experience 
components may also be stored in the repository. At 408, one 
or more relationships between the user experience compo 
nents are defined by one or more application developers in a 
user experience factory schema. For example, a relationship 
between a user interface component such as a table and its 
corresponding backing bean may be defined by an application 
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developer. Subsequently, at 410, a user experience factory is 
created using the user experience factory schema and the user 
interface templates. The user experience factory thus created 
may be used by the application developers for developing the 
user interfaces of the J2EE applications. 
0053 FIG. 5 illustrates a plurality of elements of a user 
experience factory 500, in accordance with still another 
embodiment of the invention. User experience factory 500 
includes a plurality of user interface widgets 502, a plurality 
of business components 504, a plurality of layouts 506, a 
plurality of workflows 508, and a user interface experience 
51O. 

0054 User interface widgets 502 may include one or more 
user interface components such as a textbox, a combo-box, 
and a table. One or more user interface widgets from user 
interface widgets 502 are provided as an input to form busi 
ness components 504. For example, a plurality of user inter 
face widgets, such as a combo-box and a table, may be inte 
grated to form a business component such as a mailbox. 
Business components 504 are then integrated to form layouts 
506. Layouts 506 may include one or more page layouts such 
as a login page, a mailbox view page, and an error page. 
Layouts 506 are then integrated to generate workflows 508 to 
enable user navigation of the J2EE applications. Subse 
quently, workflows 508 may be integrated to generate user 
interface experience 510. 
0055. Each elementofuser experience factory 500 may be 
created using one or more user interface templates. Thus, 
each element may be reused for developing a plurality of 
J2EE applications. 
0056 FIG. 6A and FIG. 6B illustrate a flowchart of a 
method for developing the J2EE applications using a user 
experience factory such as user experience factory 500, in 
accordance with an embodiment of the invention. 
0057. At 602, a first user interface component, such as a 
user interface widget, from user interface widgets 502, cor 
responding to a first framework is identified. The identified 
first user interface component is then provided as an input to 
the user interface templates. For example, a textbox corre 
sponding to a HyperTextMarkup Language (HTML) frame 
work may be identified. At 604, static information of the first 
user interface component is extracted and stored. At 606, a 
second framework corresponding to the J2EE applications is 
defined. The second framework may include frameworks 
such as Java Server Faces (JSF), Struts, and Ice-Faces. Fur 
ther, at 608, a set of dynamic information corresponding to 
the second framework may be defined. The set of dynamic 
information may include attribute IDs and corresponding 
attribute values specific to the second framework. For 
example, for an HTML user interface component, such as a 
textbox, a second framework may be defined as JSF. Static 
information, for example, a name of the textbox, size of the 
textbox, and the like, is extracted from the textbox. Further, 
attributes such as sfid, component type and backing bean 
value may be defined corresponding to the JSF framework. 
The set of dynamic information for the JSF framework may 
include details of one or more managed beans corresponding 
to the user interface components. 
0.058 At 610, the set of dynamic information is stored in 
one or more application model classes. At 612, the one or 
more application model classes are converted into one or 
more Extensible Markup Language (XML) files. Thereafter, 
at 614, the static information and the XML files including the 
set of dynamic information is provided as an input to the user 
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experience templates. Subsequently, at 616, a second user 
interface component corresponding to the second framework 
is generated by the user experience templates. In an embodi 
ment of the invention, the second user interface component 
may be stored in the repository to enable its Subsequent reuse. 
0059. Thus, a first user interface component, for example, 
an HTML component, may be converted into the correspond 
ing user interface component of the second framework Such 
as a JSF component. Since the application developers provide 
the first user interface component and the set of dynamic 
information as an input, one or more second user interface 
components and subsequently the user interfaces of the J2EE 
applications may be generated with reduced effort. 
0060. In an embodiment of the invention wherein the sec 
ond user interface components are stored in the repository, the 
J2EE applications may be developed using the set of dynamic 
information, one or more user experience templates and the 
second user interface components. 
0061 FIG. 7 is a screenshot of a user interface 700 of a 
user experience factory, such as user experience factory 500, 
for developing the user interfaces of the J2EE applications, in 
accordance with an exemplary embodiment of the invention. 
0062. User interface 700 enables an application developer 

to select the first user interface component of a first frame 
work such as an HTML framework. For example, the appli 
cation developer may select the second framework corre 
sponding to a textbox 702 from a menu bar 704. Textbox 702 
is then converted into a user interface component correspond 
ing to the second framework. Menu bar 704 may include a 
plurality of options for selecting the second framework Such 
as JSF, Struts, Ice-Faces, Tomahawk, and the like. 
0063 FIG. 8 is a block diagram of a system 800 for pro 
viding a set of dynamic information corresponding to the first 
user interface component, Such as textbox 702, using user 
experience factory 500, in accordance with an embodiment of 
the invention. System 800 includes a plurality of textboxes 
such as textbox 802a, 802b, 802c, and 802d, hereinafter 
referred to textboxes 802; an attribute table 804; a plurality of 
buttons such as buttons 806a and 806b. 
0064. The values corresponding to a plurality of common 
attributes to be specified for each second user interface com 
ponent may be entered in textboxes 802. For example, an 
attribute id corresponding to the first user interface compo 
nent may be defined in textbox 802a. Similarly, a framework 
specific id, such as a sfid for a JSF framework, may be 
defined in textbox 802b. 

0065 Attribute table 804 may include one or more 
optional attributes corresponding to the identified first user 
interface component. The values of the attributes may be 
entered by the application developers in attribute table 804. 
The attribute values may be saved in a repository by using 
button 806a. 
0066 FIG. 9 is a screenshot of a user interface 900 of a 
system, such as system 800, for providing the set of dynamic 
information corresponding to the first user interface compo 
nent using the user experience factory, in accordance with an 
exemplary embodiment of the invention. 
0067. User interface 900 includes a list of common 
attributes and corresponding textboxes depicted by 902. The 
values for the optional attributes corresponding to the identi 
fied first user interface component may be defined using an 
attribute table 904. Subsequently, the information entered by 
the application developers may be saved by clicking on a 
button 906. 
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0068 FIG.10 is a screenshot of a user interface 1000 of the 
system, such as system 800, for providing the set of dynamic 
information corresponding to another first user interface 
component, Such as a radio button, using the user experience 
factory, in accordance with the exemplary embodiment of the 
invention. 
0069. A list of common attributes and corresponding text 
boxes for entering the values of the common attributes is 
depicted by 1002. Further, a list of child component attributes 
and corresponding values may also be specified using a menu 
1004 and a table 1006. In various embodiments of the inven 
tion, the list of child component attributes corresponding to 
the radio button may correspond to the data values that may be 
selected using the radio button. Also, values for the optional 
attributes corresponding to the first user component may be 
defined in another table 1008. For example, a value of Page 
direction may be specified corresponding to an optional 
attribute Layout. 
0070 Similarly, dynamic information corresponding to 
other first user interface components, such as a drop-down 
menu, a combo box, a button, and a table, may also be speci 
fied. The set of dynamic information may be persisted in a 
metadata XML file. Thus, a plurality of first user interface 
components of the first framework may be converted into one 
or more second user interface components of the second 
framework using the information in the metadata XML file. 
(0071 FIG. 11 is a block diagram of a system 1100 for 
providing configuration details for developing the user inter 
faces of the J2EE applications using the user experience 
factory, in accordance with an embodiment of the invention. 
(0072 System 1100 includes a menu 1102, a plurality of 
checkboxes such as checkbox 1104a and checkbox 1104b, 
and a plurality of tables such as a table 1106 and a table 1108. 
0073 Menu 1102 enables the application developers to 
select a second framework for the J2EE applications. For 
example, the application developers may select a framework, 
such as JSF, Struts and ICEFaces, reflecting in menu 1102. 
0074. In case backing beans for the J2EE applications 
need to be generated, the application developers may check 
checkbox 1104a. Accordingly, the application developers 
may specify one or more logical names and absolute names of 
one or more backing beans in table 1106. Further, in case 
configuration files, such as workflow Scripts, need to be gen 
erated, the application developers may check checkbox 
1104b. The application developers may specify one or more 
Uniform Resource Locators (URLs) under a Page outcome 
column and corresponding URLs under a Next view page 
column of table 1108. The URLs listed under column "Next 
view page relate to the next pages that may be viewed by a 
user of the J2EE application while navigating a page corre 
sponding to a URL listed under the Page outcome column. 
0075 FIG. 12 is a screenshot of a user interface 1200 of a 
system, Such as system 1100, for providing configuration 
details for developing the user interfaces of the J2EE appli 
cations using the user experience factory, in accordance with 
an exemplary embodiment of the invention. 
0076. A menu 1202 enables the application developers to 
specify the second framework corresponding to the J2EE 
applications. Also, information corresponding to the backing 
beans and the configuration details may be specified in tables 
1204 and 1206, respectively. 
0077. In case details corresponding to the resource bundle 
of the J2EE applications need to be specified, the application 
developers may check a checkbox 1208. Accordingly, the 
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base name and the variable name of the resource bundle may 
be specified using textboxes 1210. 
0078 Thus, a presentation layer for the J2EE applications, 
Such as presentation layer 102, may be generated by using a 
software factory such as software factory 310. 
007.9 FIG. 13A and FIG. 13B illustrate a flowchart of a 
method for creating a persistence factory for developing a 
persistence layer for the J2EE applications, in accordance 
with an embodiment of the invention. 
0080. At 1302, one or more database entities for develop 
ing the persistence layer are identified. At 1304, one or more 
metadata attributes corresponding to the database entities are 
defined. For example, if a database entity is defined as Prod 
uct, the metadata attributes corresponding to the database 
entity may be defined as Product identification number, 
Product name and Price. 
0081. At 1306, one or more relationships are defined 
between the database entities in an entity relationship model. 
For example, a one-to-many relationship may be defined 
between two database entities such as “Customer and Cus 
tomer order indicating that a customer may place orders for 
one or more products. Further, at 1308, an object-relational 
mapping may be defined between the database entities and 
one or more database objects of a database. For example, the 
database entity Customer may be mapped to a database 
object Such as a table. Accordingly, a metadata attribute Such 
as Customer identification number that corresponds to the 
database entity may be mapped to a column of the table. 
I0082. At 1310, one or more persistence templates are cre 
ated for generating one or more artifacts, such as artifacts 
302d. for developing the persistence layer. The persistence 
templates may be created based on predefined architectures 
and coding conventions. The artifacts may include one or 
more configuration files such as configuration files 302c, 
XML files, and text files required for generating the persis 
tence layer. At 1312, the persistence templates are stored in a 
repository so that they may be reused at a later stage. Subse 
quently, at 1314, the persistence factory is created using the 
persistence templates, the database entities, and the object 
relational mapping. 
0083. The application developers may use the persistence 
factory for generating the persistence layer for the J2EE 
applications. One or more persistence templates may be used 
for generating the artifacts corresponding to the persistence 
layer. Further, the application developers may define imple 
mentation-specific details for the database entities as an input 
to the persistence factory. For example, the application devel 
opers may define a persistence technology for the J2EE appli 
cations, such as Hibernate, iBatis and Spring. One or more 
framework-specific relationships between the database enti 
ties may also be defined. In other words, the relationships 
between database entities may differ across different frame 
works of the J2EE applications and may need to be defined by 
the application developers. Subsequently, the persistence 
layer may be generated using the generated artifacts, the 
database entities, and the object relational mapping. 
0084. In an embodiment of the invention, the database 
entities and the object-relational mapping may be provided as 
an input to the persistence factory by the application devel 
opers while developing the J2EE applications. In another 
embodiment of the invention, a Domain-Specific Language 
(DSL) may be defined for enabling the application developers 
to define the database entities and the object-relational map 
ping. Accordingly, a DSL editor, including the syntax and the 
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semantics of the DSL, may be created. The application devel 
opers may use the DSL editor to define the database entities 
and the object-relational mapping in a DSL file. Subse 
quently, the persistence layer for the J2EE applications may 
be created using the inputs from the DSL file and the persis 
tence templates. 
I0085. In various embodiments of the invention, the persis 
tence templates may include static information correspond 
ing to a coding framework, for example, class and method 
declarations and static properties of objects. The inputs from 
the DSL file may be merged with the persistence templates for 
generating the J2EE applications. 
I0086. In an embodiment of the invention, the DSL file may 
be hard coded by the application developers. In another 
embodiment of the invention, the application developers may 
connect to a database for fetching information related to the 
persistence layer of the J2EE applications to define the DSL 
file. For example, the application developers may connect to 
a database through Java Database Connectivity (JDBC) and 
fetch the details corresponding to one or more tables along 
with the corresponding columns and entity attributes. There 
after, the application developers may customize the informa 
tion according to the J2EE applications and generate the DSL 
file. 
I0087 FIG. 14 is a block diagram of a system 1400 for 
defining database connection details for generating the DSL 
file, inaccordance with another embodiment of the invention. 
I0088 System 1400 includes a plurality of textboxes such 
as textboxes 1402a, 1402b, 1402c, 1402d and 1402e, herein 
after referred to as textboxes 1402; a table 1404; and a plu 
rality of buttons such as a fetch table button 1406, a delete 
button 1408 and a next button 1410 and a cancel button 1412. 
I0089 Connection details of the database from which per 
sistence layer information relevant to the J2EE application is 
extracted may be defined by the application developers in 
textboxes 1402. For example, the name of the database 
schema may be defined in textbox 1402a. Similarly, the user 
name and password for accessing the schema may be entered 
in textbox 1402b and 1402c, respectively. In addition, the 
URL of the database server and the name of a driver, such as 
a JDBC driver, for connecting to the URL may be defined in 
textbox 1402d and textbox 1402e, respectively. 
0090 The application developers may click on fetch table 
button 1406 to fetch a list of all the tables present in the 
database. The list of tables is then reflected in table 1404. In 
case data corresponding to one or more tables relevant to the 
persistence layer of the J2EE applications is required, the 
application developers may delete the irrelevant tables from 
table 1404 by clicking on delete button 1408. Subsequently, 
the applications developers may click on next button 1410 to 
fetch the details corresponding to the specified tables. 
(0091 FIG. 15 is a block diagram of a system 1500 for 
defining an object-relational mapping between the database 
entities and one or more database objects, in accordance with 
yet another embodiment of the invention. System 1500 
includes a table 1502, a plurality of buttons such as a remove 
property button 1504, a next button 1506, and a cancel button 
1508. 

0092. The information corresponding to the tables speci 
fied by the application developers using system 1400 is 
reflected in table 1502. The object-relational mapping 
includes a relationship between the database entities and one 
or more database objects such as tables. For example, column 
names and corresponding entity attribute names may be 
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reflected in table 1502. Further, primary keys and Structured 
Query Language (SQL) type, i.e., data type of the columns, 
may also be reflected in table 1502. 
0093. The application developers may remove a row con 
taining details corresponding to a column by clicking on 
remove property button 1504. Also, the application develop 
ers may modify the object-relational mapping reflected in 
table 1502 according to the J2EE applications to be devel 
oped. Subsequently, the application developers may save the 
details fetched from the database and define configuration 
details for generating the DSL file by clicking on next button 
1506. 

0094 FIG. 16 is a screenshot of a user interface 1600 of a 
system, Such as system 1400, for defining database connec 
tion details for generating the DSL file, in accordance with an 
exemplary embodiment of the invention. 
0095. The connection details for the database may be 
specified by the application developers using textboxes 1602. 
When the application developers click on a button 1604, the 
list of all tables in the database is reflected in a table 1606. One 
or more tables may then be selected by the application devel 
opers by removing irrelevant tables by clicking on a delete 
button 1608. Further, the details corresponding to the selected 
tables may be fetched from the database by clicking on a next 
button 1610. 

0096 FIG. 17 is a screenshot of a user interface 1700 of a 
system, such as system 1500, for defining the object-rela 
tional mapping between the database entities and the database 
objects, in accordance with another exemplary embodiment 
of the invention. The object-relational mapping fetched from 
the database is reflected in a table 1702. One or more rows 
including details of irrelevant columns may be deleted by the 
application developers by clicking on a button 1704. 
0097. Thereafter, configuration details for generating the 
DSL file mapping may be defined by clicking on a next button 
17O6. 

0098. In another embodiment of the invention, the appli 
cation developers may hardcode the DSL without connecting 
to a database for fetching the persistence information. 
0099 FIG. 18 is a block diagram of a system 1800 for 
defining the configuration details for generating the DSL file, 
in accordance with an embodiment of the invention. 

0100 System 1800 includes a plurality of textboxes such 
as textbox 1802a, 1802b, 1802c and 1802d, hereinafter 
referred to as textboxes 1802; and a plurality of buttons such 
as a browse button 1804; and an OK button 1806. 
0101 System 1800 enables the application developers to 
specify configuration details in textboxes 1802 for generating 
the DSL file. The configuration details may include applica 
tion details such as the name of the DSL file, the J2EE appli 
cation name, and corresponding packaging details. For 
example, the name of the J2EE application and the corre 
sponding packaging structure may be specified in textbox 
1802a and textbox 1802b, respectively. In another embodi 
ment of the invention, the J2EE application may be generated 
in the form of an Enterprise Archive (EAR) file, which may be 
deployed on a J2EE application server for generating the 
J2EE application. Similarly, the name of the DSL file and the 
output directory for the DSL file may be specified in textbox 
1802c and textbox 1802d, respectively. In various embodi 
ments of the invention, the output directory of the DSL file 
corresponds to the directory in which the DSL file is gener 
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ated. The output directory may be selected by clicking on 
browse button 1804. The DSL file may be generated by click 
ing on OK button 1806. 
01.02 FIG. 19 is a screenshot of a user interface 1900 of a 
system, Such as system 1800, for defining the configuration 
details for generating the DSL file, in accordance with an 
exemplary embodiment of the invention. The application 
name and corresponding package name may be specified in 
textboxes 1902. Further, other configuration details, such as 
the name of the DSL file and the output directory, may be 
specified in textboxes 1904. 
(0103 FIG. 20 is a screenshot of an IDE 2000, including an 
exemplary DSL file, in accordance with an embodiment of 
the invention. 

0104. The DSL file may include one or more database 
entities and corresponding metadata attributes. Further, the 
DSL file may include one or more relationships between the 
database entities and the object-relational mapping between 
the database entities and the database objects. In an embodi 
ment of the invention, the DSL file may be hard coded by the 
application developers. 
0105. In another embodiment of the invention, the DSL 
file may be generated by fetching persistence information 
from the database. Subsequently, the application developers 
may customize the DSL file according to the J2EE applica 
tion to be developed. For example, the application developers 
may define one or more framework-specific relationships 
between the database entities. Further, the application devel 
opers may add constraints to one or more database objects 
defined in the DSL file. For example, a primary key attribute 
may be added to a table defined in the DSL file. 
0106 Thereafter, one or more artifacts corresponding to 
the J2EE application may be generated by using the persis 
tence templates of the persistence factory. The artifacts may 
include one or more configuration files, text files, and XML 
files required to generate the persistence layer. 
0107 Subsequently, a persistence layer for the J2EE 
application is generated using the artifacts and the inputs from 
the DSL file. 

(0.108 FIG. 21 is a block diagram of a system 2100 for 
defining implementation-specific details for generating the 
persistence layer for the J2EE applications, in accordance 
with another embodiment of the invention. System 2100 
includes a menu 2102, a textbox 2104, and a plurality of 
buttons such as a browse button 2106 and an exemplary OK 
button. 

0109. A type of data access object (DAO) corresponding 
to the data access layer of the J2EE applications, such as data 
access layer 106, may be defined using menu 2102. In an 
exemplary embodiment of the invention, the DAO object may 
be defined as Hibernate. In another exemplary embodiment of 
the invention, the DAO object may be defined as iBatis. 
0110. The name of an output directory corresponding to 
the J2EE application may be defined in textbox 2104. The 
output directory may be selected by clicking browse button 
2106. In an embodiment of the invention, the output directory 
may refer to the directory in which the EAR file correspond 
ing to the J2EE application is generated. Subsequently, the 
persistence layer for the J2EE application may be generated 
by clicking on OK button 2108. 
0111 FIG. 22 is a screenshot of a user interface 2200 of a 
system, such as system 2100, for defining implementation 
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specific details for generating the persistence layer for the 
J2EE applications, in accordance with an exemplary embodi 
ment of the invention. 
0112 User interface 2200 includes a textbox 2202 for 
enabling the application developers to define the type of DAO 
specific to the J2EE application. Similarly, the output direc 
tory corresponding to the J2EE application may be defined 
from a list of names reflected in a menu 2204. 
0113. As the application developers define only the data 
base entities, the object relational mapping and the imple 
mentation-specific details for generating the persistence 
layer, the J2EE applications is developed much faster as com 
pared with the solutions known in the art. 
0114. In various embodiments of the present invention, the 
application developers are required to identify the artifacts for 
developing the J2EE applications. The artifacts are generated 
by using one or more templates Stored in the repository. The 
artifacts may be integrated through the integration mecha 
nism and may be generated corresponding to any framework, 
for example, HTML, JSF, Struts, and Ice-Faces. Also, a new 
template may be created and stored in the repository to enable 
its Subsequent reuse which avoids any repetition of work. In 
addition, an artifact corresponding to a framework, Such as 
JSF, may be converted into any other framework such as 
HTML. Therefore, the J2EE applications can be developed 
with a significant reduction in the amount of effort required. 
0115 The method for developing the J2EE applications 
using a factory, such as a Software factory, a user experience 
factory, and a persistence factory, as described in the present 
invention, may be embodied in the form usable through a 
computer system. Typical examples of a computer system 
include a general-purpose computer, a programmed micro 
processor, a micro-controller, a peripheral integrated circuit 
element, and other devices or arrangements of devices that are 
capable of implementing the steps that constitute the method 
of the present invention. 
0116. The computer system comprises a computer, an 
input device, a display unit, and the Internet. The computer 
further comprises a microprocessor, which is connected to a 
communication bus. The computer also includes a memory, 
which may include Random Access Memory (RAM) and 
Read Only Memory (ROM). The computer system also com 
prises a storage device, which can be a hard disk drive or a 
removable storage drive Such as a floppy disk drive, an optical 
disk drive, etc. The storage device can also be other similar 
means for loading computer programs or other instructions 
into the computer system. The computer system also includes 
a communication unit, which enables the computer to connect 
to other databases and the Internet through an Input/Output 
(I/O) interface. The communication unit also enables the 
transferas well as reception of data from other databases. The 
communication unit may include a modem, an Ethernet card, 
or any similar device which enable the computer system to 
connect to databases and networks such as Local Area Net 
work (LAN), Metropolitan Area Network (MAN), Wide Area 
Network (WAN), and the Internet. The computer system 
facilitates inputs from a user through an input device, acces 
sible to the system through an I/O interface. 
0117 The computer system executes a set of instructions 
that are stored in one or more storage elements, in order to 
process the input data. The storage elements may also hold 
data or other information as desired. The storage element may 
be in the form of an information source or a physical memory 
element present in the processing machine. 
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0118. The present invention may also be embodied in a 
computer program product for developing the J2EE applica 
tions. A Software factory, a user experience factory and a 
persistence factory may also be embodied in a computer 
program product. The computer program product includes a 
computer usable medium having a set program instructions 
comprising a program code for developing the J2EE applica 
tions using the factory. The set of instructions may include 
various commands that instruct the processing machine to 
perform specific tasks Such as the steps that constitute the 
method of the present invention. The set of instructions may 
be in the form of a software program. Further, the software 
may be in the form of a collection of separate programs, a 
program module with a large program or a portion of a pro 
gram module, as in the present invention. The Software may 
also include modular programming in the form of object 
oriented programming. The processing of input data by the 
processing machine may be in response to user commands, 
results of previous processing or a request made by another 
processing machine. 
0119 While the preferred embodiments of the invention 
have been illustrated and described, it will be clear that the 
invention is not limited to these embodiments only. Numer 
ous modifications, changes, variations, Substitutions and 
equivalents will be apparent to those skilled in the art without 
departing from the spirit and scope of the invention, as 
described in the claims. 

1. A method for creating a Software factory for developing 
one or more Java 2 Platform, Enterprise Edition (J2EE) appli 
cations, the method comprising: 

a. identifying one or more artifacts related to the one or 
more J2EE applications; 

b. creating one or more templates for generating the one or 
more artifacts, wherein the one or more templates are 
stored in a repository; 

c. defining the relationship between the one or more arti 
facts in a Software factory Schema; and 

d. creating the Software factory using the Software factory 
Schema and the one or more templates. 

2. The method according to claim 1, wherein an integration 
mechanism is defined for integrating the one or more gener 
ated artifacts for developing the one or more J2EE applica 
tions, the integration mechanism being defined by one or 
more application developers. 

3. The method according to claim 1 further comprising 
defining framework-specific details corresponding to the one 
or more J2EE applications, wherein the framework-specific 
details are defined by one or more application developers. 

4. The method according to claim 3, wherein the one or 
more J2EE applications are developed using one or more of 
the one or more templates and the framework-specific details. 

5. The method according to claim 1, wherein the software 
factory is integrated in a development environment. 

6. The method according to claim 5, wherein the develop 
ment environment is EclipseTM Integrated Development 
Environment. 

7. A computer program product comprising a Software 
factory for use in a business establishment, the computer 
program product further comprising a computer usable 
medium having a computer readable program code embodied 
therein for developing one or more Java 2 Platform, Enter 
prise Edition (J2EE) applications, the computer readable pro 
gram code performing: 



US 2010/01 75044 A1 

a. enabling one or more application developers to identify 
one or more artifacts related to the one or more J2EE 
applications; 

b. generating the one or more artifacts using one or more 
templates stored in a repository; and 

c. developing the one or more J2EE applications using the 
one or more generated artifacts. 

8. The computer program product of claim 7, wherein the 
computer readable program code further performs enabling 
the one or more application developers to define framework 
specific details corresponding to the one or more J2EE appli 
cations, the one or more J2EE applications being developed 
based on the framework-specific details. 

9. The computer program product of claim 8, wherein the 
computer readable program code is integrated in a develop 
ment environment. 

10. A method for creating a user experience factory for 
developing one or more user interfaces for one or more Java 
2 Platform, Enterprise Edition (J2EE) applications, the 
method comprising: 

a. identifying one or more user experience components for 
generating the one or more user interfaces; 

b. creating one or more user interface templates for gener 
ating the one or more user experience components, 
wherein the one or more user interface templates are 
stored in a repository; 

c. defining a user experience factory schema comprising 
one or more relationships between the one or more user 
experience components; and 

d. creating the user experience factory using the user expe 
rience factory schema and the one or more user interface 
templates. 

11. The method according to claim 10 further comprising 
storing the one or more user experience components in the 
repository. 

12. The method according to claim 10, wherein a first user 
interface component of a first framework is provided as an 
input to the one or more user interface templates for devel 
oping the one or more J2EE applications, the one or more 
J2EE applications being developed based on static informa 
tion corresponding to the first user interface component. 

13. The method according to claim 12 further comprising 
defining a second framework, wherein the second framework 
corresponds to the one or more J2EE applications. 

14. The method according to claim 13, wherein the first 
user interface component of the first framework is converted 
to a second user interface component of the second frame 
work using the user experience factory. 

15. The method according to claim 14 further comprising 
providing a set of dynamic information as an input to the user 
experience factory, wherein the set of dynamic information 
corresponds to the second framework. 

16. The method according to claim 15, wherein the set of 
dynamic information is stored in one or more application 
model classes. 

17. The method according to claim 16 further comprising 
converting the one or more application model classes into an 
Extensible Markup Language (XML) format before provid 
ing the set of dynamic information as an input to the user 
experience factory. 

18. The method according to claim 15, wherein the one or 
more user interfaces of the one or more J2EE applications are 
developed using the set of dynamic information and at least 
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one of the one or more user interface templates and the one or 
more user experience components. 

19. A computer program product comprising a user expe 
rience factory for use in a business establishment, the com 
puter program product further comprising a computer usable 
medium having a computer readable program code embodied 
therein for developing one or more user interfaces for one or 
more Java 2 Platform, Enterprise Edition (J2EE) applications, 
the computer readable program code performing: 

a. enabling one or more application developers to identify 
one or more first user interface components related to a 
first framework; 

b. enabling the one or more application developers to 
define a second framework, wherein the second frame 
work corresponds to the one or more J2EE applications; 

c. converting the one or more first user interface compo 
nents to one or more second user interface components 
using one or more user interface templates stored in a 
repository, wherein the one or more second user inter 
face components correspond to the second framework; 
and 

d. developing the one or more user interfaces for the one or 
more J2EE applications using the one or more second 
user interface components. 

20. The computer program product according to claim 19, 
wherein the computer readable program code further per 
forms enabling the one or more application developers to 
provide a set of dynamic information as an input to the user 
experience factory for generating the one or more J2EE appli 
cations, wherein the set of dynamic information corresponds 
to the second framework. 

21. The computer program product according to claim 20, 
wherein the computer readable program code further per 
forms storing the set of dynamic information in one or more 
application model classes. 

22. The computer program product according to claim 21, 
wherein the computer readable program code further per 
forms converting data in the one or more application model 
classes into an Extensible Markup Language (XML) format 
before providing the set of dynamic information as an input to 
the user experience factory. 

23. A method for creating a persistence factory for devel 
oping a persistence layer for one or more Java 2 Platform, 
Enterprise Edition (J2EE) applications, the method compris 
ing: 

a. identifying one or more database entities for defining the 
persistence layer, 

b. defining one or more metadata attributes corresponding 
to the one or more database entities; 

c. defining one or more relationships between the one or 
more database entities in an entity-relationship model; 

d. defining an object-relational mapping between the one 
or more database entities and one or more database 
objects of a database; 

e. creating one or more persistence templates for generat 
ing one or more artifacts for developing the persistence 
layer, wherein the one or more persistence templates are 
stored in a repository; and 

f. creating the persistence factory using the one or more 
persistence templates and the object-relational mapping. 

24. The method according to claim 23, wherein a domain 
specific language is defined for defining the one or more 
database entities and the object-relational mapping. 
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25. The method according to claim 23, wherein developing 
the persistence layer for the one or more J2EE applications 
further comprises defining implementation-specific details 
for the one or more database entities. 

26. The method according to claim 25, wherein defining 
the implementation-specific details further comprises defin 
ing one or more framework-specific relationships between 
the one or more database entities. 

27. The method according to claim 25, wherein defining 
the implementation-specific details further comprises defin 
ing a persistence technology corresponding to the one or 
more J2EE applications. 

28. A computer program product comprising a persistence 
factory for use in a business establishment, the computer 
program product further comprising a computer usable 
medium having a computer readable program code embodied 
therein for developing a persistence layer for one or more Java 
2 Platform, Enterprise Edition (J2EE) applications, the com 
puter readable program code performing: 

a. enabling one or more application developers to identify 
one or more database entities; 

b. enabling the one or more application developers to iden 
tify one or more metadata attributes corresponding to the 
one or more database entities; 
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c. enabling one or more application developers to define an 
object-relational mapping between the one or more data 
base entities and one or more database objects of a 
database; 

d. generating the object-relational mapping using one or 
more persistence templates stored in a repository; and 

e. developing the persistence layer for the one or more 
J2EE applications based on the one or more database 
entities and the object-relational mapping. 

29. The computer program product according to claim 28, 
wherein the computer readable program code further per 
forms enabling the one or more application developers to 
provide implementation-specific details corresponding to the 
one or more database entities as an input to the one or more 
persistence templates. 

30. The computer program product according to claim 29, 
wherein the computer readable program code further per 
forms enabling the one or more application developers to 
define a domain-specific language for defining the implemen 
tation-specific details. 

31. The computer program product according to claim 28, 
wherein the computer readable program code further per 
forms generating one or more configuration files for devel 
oping the persistence layer for the one or more J2EE 
applications. 


