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(57) ABSTRACT 

The present disclosure relates to methods, systems, and soft­
ware of modifying, configuring, adapting, or otherwise devel­
oping one or more pre-constructed applications and business 
process components to meet a user's needs or requirements of 
a particular business application. Each component or appli­
cation includes one or more pre-constructed user interfaces 
and performs one or more predetermined functions, services, 
or queries. A non-technical user or business analyst may 
obtain an application and, thereafter, adapt or reconfigure the 
application to perform desired functions, thus creating a cus­
tom application. In some cases, the user may custom build a 
new application utilizing multiple components or applica­
tions. The creation, adaptation, and configuration of the app Ii­
cation may be performed in an intuitive manner without 
exposing the user to the progrannning code or application 
model. Thus, the user can often easily create, adapt, and 
configure the application without the need for specialized 
information technology skills. 
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VISUALLY EXPOSING DATA SERVICES TO 
ANALYSTS 

RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provi­
sional Application No. 60/843, 164, filed Sep. 8, 2006, which 
is incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] This disclosure relates to software and, more par­
ticularly, to software for developing custom business appli­
cations in a service-oriented architecture. 

BACKGROUND 

[0003] Generally, software applications, such as business 
applications, typically perform one or more tasks that were 
created, modified, or otherwise developed by a skilled infor­
mation technology professional. As a result, a large amount of 
time and expense can be required to develop these applica­
tions because of the specialized skill required. Moreover, 
some applications, although otherwise useful, may never be 
developed because of the required large investment in time 
and resources. Consequently, an operation, such as a business 
operation, continues to operate inefficiently. In some cases, 
these applications may utilize or implement analytics that 
provide information workers with comprehensive views they 
need to take actions guided by strategy that are appropriate, 
timely, and in concert with colleagues and the rest of the value 
network. In other words, facts-based understanding of cus­
tomers and prospects-as well as suppliers, partners, 
employees, and broader economic indicators-can be used in 
both strategic and operational processes. In some cases these 
analytics deliver insights across the extended value network, 
spanning multiple business functions, departments, and even 
organizations. Plus, the analytic functions are usually 
designed for information workers, so they can be easy to use, 
modify, and extend. 

SUMMARY 

[0004] The present disclosure relates to methods, systems, 
and software for providing a compilation of composite appli­
cations ("xApps") and xApp components that may be modi­
fied, reconfigured, and/or adapted to meet a user's desires or 
requirements of a business application. Each component or 
application includes one or more pre-constructed user inter­
faces (Uis) and performs one or more predetermined func­
tions, services, or queries. A non-technical user, such as a 
business analyst, may obtain an application and, thereafter, 
adapt or reconfigure the application to perform desired func­
tions, thus creating a custom application. Alternatively, the 
user may custom build a new application utilizing multiple 
components or applications. The creation, adaptation, and 
configuration of the application may be performed in an intui­
tive manner without exposing the user to the programming 
code or application model. Consequently, the user is able to 
easily create, adapt, and configure an application without the 
need for specialized information technology skills, such as 
computer programming, or understanding the base architec­
ture or model on which the application is based. 
[0005] The user may create custom applications by build­
ing, modifying, and configuring analytics of the components 
using a "what-you-see-is-what-you-get" (WYSIWYG) 
approach. For example, modification the components may be 

1 
May 29, 2008 

performed utilizing guided procedures, configuration tools, 
or layout editing capabilities (e.g., a "wizard"). By using a 
wizard, the user is capable of creating, adapting, and config­
uring an analytical application or dashboard to create a new 
business application and, thus, quickly respond to changing 
business needs with a low associated cost. 

[0006] According to one implementation, the system 
includes a storefront having a knowledge base or compilation 
of software components, applications, or other data services 
that can easily be modified or integrated into different busi­
ness analyst and end user tools. A user may define a desired 
analytical application by utilizing one or more components 
obtained from the knowledge base via an information hub. 
The user may locate the components by searching the hub. 
The user may then select a pre-existing application or com­
ponent and use the selected component or application without 
modification or use the component or application as a tem­
plate, making modifications in order to create an application 
to operate in a desired manner. 
[0007] According to one implementation, the search of the 
compilation may be conducted with one or more free search 
terms or taxonomy terms or a combination of one or more free 
search terms and taxonomy terms. The user may modify the 
pre-existing application to suit the needs of the new applica­
tion. For example, the user may add, hide, or delete compo­
nents or modify one or more components of the application. 
Thus, a user may modify one or more data series a graph; 
change the type of graph used to illustrate the defined data 
series; or add, delete, hide or modify a legend, axis titles, or 
graph titles of a graph, for example. The user may also add a 
functional button to a UI of the application to perform one or 
more user-defined functions, such as perform a calculation, 
present one or more other functional capabilities of the app li­
cation, display a portion of text, open a dialogue box or 
window, or any other required or desired function. The user 
may also define the layout and properties of the UI, such as 
placement of one or more components, changing component 
sizes, or other aspects of the UI. 

[0008] Alternately, the user may create an application from 
a "blank sheet" by searching the compilation of components 
and applications. A search may return one or more applica­
tions, application components, or other business process 
components that the user may import and configure to operate 
in a predetermined manner. The user may also use, import, or 
otherwise link one or more data series to the imported or 
created applications. Further, when the user performs a 
search, according to one implementation, the applications 
identified by the search may be presented to the user with 
related graphical user interface ("GUI") screen shots of the 
analytics, demonstrations of the component's functionality, 
key performance indicators (KPis), example application sce­
narios, community reviews, and other information, such as 
user ratings, component cost, etc. Additionally, according to 
one implementation, the user may evaluate a component by, 
for example, imputing example or dummy data, and under­
stand the operation of the component based on the output 
from the dummy data. 

[0009] Further, after searching the component compilation, 
the user may identify an available application that will exactly 
satisfy the requirements of the desired application with little 
or no modification. Moreover, the user may create the new 
application without being exposed to the application pro­
gramming code or model. Consequently, the user is able to 
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create an application without having much, if any, computer 
programming or application design experience or knowledge. 
[0010] In some cases, the application may involve or 
require modifications beyond the abilities of the user. Conse­
quently, gaps may exist between the intended or desired func­
tionality of the new or modified application and the actual 
application. As such, the user may include a description of the 
intended functionality of the new application. For example, 
the user may illustrate the intended operation of the new or 
modified application by utilizing a dummy set of input data 
and a dummy set of output data. Thus, the difference between 
the input and output data sets provides an indication to an 
information technology professional (e.g., a computer pro­
grammer) of the desired functionality. The user may also 
include notes explaining the required operation of the appli­
cation and required binding or linking of the component with 
other components or data sets, for example. Other gaps may 
include deletion or addition of particular data elements. 
Accordingly, the information technology professional may 
utilize the dummy data sets and notes to configure the com­
ponent accordingly in an efficient manner. Further, because 
the information technology professional is utilized only if and 
when the user is unable to fully modify a component as 
required, the creation of the application may be quickly devel­
oped. 
[0011] The methods, systems, and software of the present 
disclosure may be computer implementable and may be pro­
vided as context-based content for a computer application. 
The details of these and other aspects and implementations of 
the disclosure are set forth in the accompanying drawings and 
the description below. Other features, objects, and advantages 
of the various embodiments will be apparent from the 
description and drawings, as well as from the claims. 

DESCRIPTION OF DRAWINGS 

[0012] FIG. 1 illustrates an example system for developing 
a business application in accordance with one implementa­
tion of the present disclosure; 
[0013] FIG. 2A depicts an example development environ­
ment in accordance with one embodiment of FIG. 1; 
[0014] FIG. 2B depicts a simplified process for mapping a 
model representation to a runtime representation using the 
example development environment of FIG. 2A or some other 
development environment; 
[0015] FIG. 3 is a is a flow diagram illustrating an example 
method for developing the custom application according to an 
implementation of the present disclosure; 
[0016] FIGS. 4-57 are various data presentations utilizing a 
user interface illustrating adaptation of a pre-constructed 
xApp into the custom application; and 
[0017] FIGS. 58-74 are various screenshots illustrating 
adaptation of a pre-constructed xApp into a custom applica­
tion. 

DETAILED DESCRIPTION 

[0018] FIG. 1 illustrates an example system 100 for pre­
senting, providing, or otherwise managing enterprise appli­
cation content and other data services 140 via a content pro­
vider 101. For example, content provider 101 may be 
considered a storefront, hub, or retailer of business content 
and solutions, generally considered analytics implemented 
by business process components. The storefront is an aggre­
gated place for businesses 108 and users to evaluate and 
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consume a number of different reusable analytics, compo­
nents, or data services 140 for development or modification of 
an analytical application or a dashboard by a non-technical 
user, whether a business analyst or end user, in an intuitive 
fashion. This storefront can typically be accessed in a stand­
alone fashion ( such as a website), within any suitable produc­
tivity tool (whether enterprise software, email application, 
and others) selected by the user or automatically interfaced, 
or in a cooperative fashion with a third party search engine. In 
other words, content provider 101 may manage and share a 
knowledge base of software assets or other data services 140 
(often using metadata) that can easily be integrated into dif­
ferent business analyst and end user tools. The value of this 
knowledge base normally grows with the usage ofits custom­
ers and partners resulting in the continuous growth of the 
respective ecosystem. 

[0019] Generally, the content provider 101 uses a compo­
nent manager 130, or other similar information hub of enter­
prise knowledge and components, to present a plurality of 
data services 140 to businesses 108, or their individual users, 
as well as other companies and users in the network. The 
component manager 130 may form a portion of a develop­
ment or modeling environment 132, discussed in more detail 
with reference to FIG. 2A. The component manager 13 0 may 
also be implemented by a stand-alone enterprise to help it 
leverage the existing development base of business processes 
and components 140 and demonstrate how changing them 
would impact its application landscape. In this situation, the 
interface or associated components 140 may be shared by or 
individualized/tailored for particular departments. In fact, the 
storefront may be a source for both internal and external 
content, with the same or different interfaces and utilities. 

[0020] These data services may be gathered from a plural­
ity of component developers 106 for easy review at compo­
nent manager 130, which may be located or managed by 
content provider 101. For example, the content provider 101 
may be one of the manufacturers of these data services 140, as 
well as the retailer of business content/solutions. This com­
ponent manager 130 may, among other things, hide the com­
plexity associated with finding and understanding reusable 
components, provide the storefront experience that enables 
the particular user to find and learn about the items they 
desire, or create a community around each item that contrib­
utes to the information and knowledge shared. 

[0021] For example, in certain situations, the content pro­
vider 101 may provide or utilize a bank of easily searched 
xApps and xApp components (services/queries with prebuilt 
Uis) that can be recomposed/adapted to customer, such as 
illustrated business 108, needs. This bank of Uis may be 
associated (in at least one of 1-m, m-m, and m-1 relations) 
with modeled services. The solution can enable the creation, 
adaptation, configuration, or other development of an analyti­
cal application 135 or a dashboard by a non-technical user or 
a semi-technical business analyst in a very intuitive fashion. 
In other words, the user can be exposed to the layout of the 
application and not to the actual model or code behind it, 
thereby more easily allowing him to create, adapt, configure, 
or otherwise develop the particular application 135 without 
being exposed to the code or model. The data services are 
exposed in a catalog-like fashion and can be easily searched 
and consumed by the user and integrated into the application. 
The data services are attached as a default UI ( or many Uls) 
and presented in a way that a user can consume a data service 
together with a UI seamlessly as one component according to 
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his preferences. This allows the Uis to become the "drivers," 
selected to best fit the services during layout stage, which 
together with (for example) xApps hub queries, allow Busi­
ness Analysts ("BAs") to complete the modeling scenarios so 
as to include attractive UI data services. This may allow 
non-technical or semi-technical users (like Business Ana­
lysts) to create, modify, and configure analytics (and other 
applications as well) using a WYSIWYG approach. Business 
Analysts are provided with very intuitive wizards, configura­
tion tools, and layout editing capabilities without the need to 
see actual code or even the modeled application, so as to 
contribute to the enablement of the idea. 

[ 002 2] For example, the non-technical useror business ana­
lyst may more easily develop composite applications 135 ( or 
xApps) to enable continuous business innovation and may 
provide the flexibility to respond quickly and profitably to 
business change without disrupting existing IT investments. 
These composite applications can often span multiple solu­
tions, departments, and organizations, while leveraging exist­
ing IT systems and ease future integration. They may also 
allow quick reconfiguration to accommodate new business 
structures, processes, and customer and partner requirements. 
In certain cases, the composite applications can deliver new 
collaborative capabilities across the enterprise in a role-based 
portal environment. 

[0023] One example composite application framework 
provides a robust environment for the design and use of 
xApps and composite applications that comply with Enter­
prise Services Architecture (ESA), commonly referred to Ser­
vices-Oriented Architecture (SOA). In certain implementa­
tions, SOA can be considered a blueprint for an adaptable, 
flexible, and open IT architecture for developing services­
based, enterprise-scale business solutions. The respective 
enterprise service is typically a series of web services com­
bined with business logic that can be accessed and used 
repeatedly to support a particular business process. Aggregat­
ing such web services into business-level enterprise services 
may provide a more meaningful foundation for the task of 
automating enterprise-scale business scenarios. The compos­
ite application framework comprises design tools, method­
ologies, services and processes, an abstraction layer for 
objects, and user interface and process pattern libraries. The 
composite application framework supports model-driven 
application composition, so a user may build applications 
with as little programming as possible. That means reduced 
development and deployment time for new applications and 
business-pattern-oriented integration. 

[0024] The object access layer generally decouples reposi­
tories of underlying systems from business objects and pro­
cesses. Thus, xApps can "snap on" to any existing system 
landscape. The object access layer is a central interface that 
can control communication with participating systems via 
web services. Therefore the xApp may be operable with a 
service that is provided by another component or an external 
service provider.Accordingly, tools, such as a business object 
modeler, allow a developer to create back-end-independent 
object models for xApps. The business data of a specific 
business object may be retrieved from several independent 
sources. 

[0025] A collaboration framework may allow the user to 
relate any service orobject with any business object. Collabo­
ration objects such as task, document, and meeting are acces­
sible within the object access layer. So all composite appli-
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cations based on composite application framework can have 
built-in collaboration functionality. 
[0026] User interface patterns and guided procedures can 
help accelerate application design and collaborative process 
execution through reusability and automatic configuration. 
Guided procedures or wizards may be configured to imple­
ment best practices patterns, with an easy-to-use, design-time 
user interface, and run-time process visualization. The busi­
ness objects and services of composite application frame­
work are the foundation for the design of guided procedures. 
Predefined workflow patterns support the process definition 
of guided procedures. Users can make ad hoc modifications to 
the business process. 
[0027] In another example, an xApp analytics composite 
application may enable users to gain credible, clear, and com­
prehensive business insights. This example application may 
normally leverage the business content and infrastructure to 
unify and integrate disparate data and processes from pro­
vider 101, third-party, and custom corporate applications, 
legacy systems, and externally syndicated information 
sources. The xApp analytics provides information workers 
with the comprehensive views they need to take actions 
guided by strategy that are appropriate, timely, and in concert 
with their colleagues and the rest of their value network. xApp 
analytics may deliver insights across the extended value net­
work, spanning multiple business functions, departments, 
and even organizations. Plus, the analytic functions are often 
designed for information workers so they may be easy to use, 
modify, and extend. Users may then quickly deploy a ready­
to-use analytics application that encapsulates best business 
practices. 
[0028] In some cases, the component manager 130 is a 
hosted solution on a remote server 102 providing an easy-to­
use interface for disparate data services 140 to at least one 
business 108 or user, potentially without requiring specific 
technical or data-specific knowledge. System 100 is typically 
a distributed client/server system that spans one or more 
networks such as 112. In such cases, the various compo­
nents-such as servers 102 and clients 104-may communi­
cate via a virtual private network ("VPN"), Secure Shell 
("SSH") tunnel, or other secure network connection. Accord­
ingly, rather than being delivered as packaged software, sys­
tem 100 may represent a hosted solution, either by or for 
content provider 101, that may scale cost-effectively and help 
drive faster adoption. In this case, portions of the hosted 
solution may be developed by a first entity, while other com­
ponents are developed by a second entity. In such embodi­
ments, data may be communicated or stored in an encrypted 
format using any standard or proprietary encryption algo­
rithm. This encrypted communication may be between the 
user (or application/client) and the host or amongst various 
components of the host. Put simply, communication or other 
transmission between any modules and/or components may 
include any encryption, export, translation or data massage, 
compression, and so forth as appropriate. Further, system 100 
may store some data at a relatively central location ( over a 
WAN) while concurrently maintaining local data at the user's 
site for redundancy and to allow processing during downtime. 
But system 100 may be in a dedicated enterprise environ­
ment-across a local area network ( over LAN) or subnet----or 
any other suitable environment without departing from the 
scope of this disclosure. 
[0029] Turning to the illustrated embodiment, system 100 
includes or is communicably coupled (such as via a one-, bi-
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or multi-directional link or network) with server 102, one or 
more clients 104, one or more content developers ( or vendors) 
106, one or more businesses 108, at least some of which 
communicate across network 112. Server 102 comprises an 
electronic computing device operable to receive, transmit, 
process, and store data associated with system 100. Gener­
ally, FIG. 1 provides merely one example of computers that 
may be used with the disclosure. Each computer is generally 
intended to encompass any suitable processing device. For 
example, although FIG. 1 illustrates one server 102 that may 
be used with the disclosure, system 100 can be implemented 
using computers other than servers, as well as a server pool. 
Indeed, server 102 may be any computer or processing device 
such as, for example, a blade server, general-purpose personal 
computer ("PC"), Macintosh, workstation, Unix-based com­
puter, or any other suitable device. In other words, the present 
disclosure contemplates computers other than general pur­
pose computers as well as computers without conventional 
operating systems. Server 102 may be adapted to execute any 
operating system including Linux, UNIX, Windows Server, 
or any other suitable operating system. According to one 
embodiment, server 102 may also include or be communica­
bly coupled with a web server and/or a mail server. 

[0030] Illustrated server 102 includes local memory 120. 
Memory 120 may include any memory or database module 
and may take the form of volatile or non-volatile memory 
including, without limitation, magnetic media, optical media, 
random access memory ("RAM"), read-only memory 
("ROM"), removable media, or any other suitable local or 
remote memory component. Illustrated memory 120 includes 
data services 140 but may also include any other appropriate 
data such as VPN applications or services, firewall policies, a 
security or access log, print or other reporting files, HTML 
files or templates, data classes or object interfaces, child 
software applications or sub-systems, and others. 

[0031] Data services 140 include software at any appropri­
ate level of granularity that may be reusable by users, perhaps 
across businesses, user types, and platforms. These services 
140 may be assets that are developed by multiple developers 
(such as content provider 101 and content developer 106). 
More specifically, such data services 140 may include 
( among other things) composite applications, analytics, reus­
able components, objects, collaborative software and pages, 
request for comments ("RFC") documents, relationships, 
processes, views, models, dashboards, and other business 
content (whether primary, secondary, or other), solutions, or 
identifiable portion thereof. For example, the xApps portfolio 
may combine web services and data from multiple systems, in 
an application design made possible by a composite applica­
tion framework. This framework typically includes the meth­
odology, tools, and run-time environment to develop compos­
ite applications. It may provide a consistent object model and 
a rich user experience, while giving non-technical analysts a 
productive way to create composite applications on top of a 
set of heterogeneous applications. Regardless of the particu­
lar type, category, or classification of the component, system 
100 often stores metadata and other identifying information 
along with the actual piece of software (whether object or 
source). For example, the service may further include each 
component's definition, lifecycle history, dependents, depen­
dencies, versions, use or "big name" cases, industry types or 
associations, role types, security profile, and usage informa­
tion. 
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[0032] Data services 140 (and their accompanying infor­
mation) may be stored in one or more logical or physical 
repositories. In some embodiments, data services 140 (or 
pointers thereto) may be stored in one or more tables in a 
relational database described in terms of SQL statements or 
scripts. In the same or other embodiments, data services 140 
may also be formatted, stored, or defined as various data 
structures in text files, eXtensible Markup Language 
("XML") documents, Virtual Storage Access Method 
("VSAM") files, flat files, Btrieve files, comma-separated­
value ("CSV") files, internal variables, or one or more librar­
ies. For example, a particular data service record may merely 
be a pointer to a particular piece of third party software stored 
remotely. In another example, a particular data service may be 
an internally stored software object usable by authenticated 
customers or internal development. In short, data services 140 
may comprise one table or file or a plurality of tables or files 
stored on one computer or across a plurality of computers in 
any appropriate format. Indeed, some or all of data services 
140 may be local or remote without departing from the scope 
of this disclosure and store any type of appropriate data. 

[0033] Server 102 also includes processor 125. Processor 
125 executes instructions and manipulates data to perform the 
operations of server 102 such as, for example, a central pro­
cessing unit ("CPU"), a blade, an application specific inte­
grated circuit ("ASIC"), or a field-programmable gate array 
("FPGA"). Although FIG. 1 illustrates a single processor 125 
in server 102, multiple processors 125 may be used according 
to particular needs and reference to processor 125 is meant to 
include multiple processors 125 where applicable. In the 
illustrated embodiment, processor 125 executes at least com­
ponent manager 130. 
[0034] At a high level, the component manager 130 is soft­
ware operable to provide an interface to a plurality of solu­
tions and some or all of the underlying reusable components 
140 that can be used for these solutions. More specifically, 
component manager 130 is any application, program, mod­
ule, process, or other software that helps manage at least a 
portion of data services 140 and is operable to present certain 
components 140 though interface 136 for viewing and poten­
tial use or purchase by others. In one embodiment, compo­
nent manager 130 may represent the back-end processing 
exposing visual information or representations such that 
product groups, partners, community members, or other 
authorized users can easily upload, search for, evaluate, 
download, rate/rank, receive certification, and view docu­
mentation, of such services, lightweight or other composites, 
analytics dashboards, applications, and any other compo­
nents or solutions. More specifically, component manager 
130 is often operable to enable the creation and display of new 
relationships between services, make the particular services 
the center of its universe (such as a business object), and 
enable new information/knowledge/guidance to be added. In 
certain embodiments, component manager 130 may imple­
ment further functionality including being operable to: i) 
support versions, feedback, updates; ii) notify client-side 
applications such that they become aware of updates that are 
available; iii) present a "try before you buy" option; iv) con­
trol/charge for access and downloads; v) manage or present a 
cumulative mega-catalog of available components plus the 
ability to have site- or customer-specific sub-catalogs; vi) 
provide a back-end to any of these catalogs for publishers, 
managers, or reviewers; vii) optimize consumption process 
via analysis of information collected; viii) certify users that 
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can rate and submit content/feedback; and ix) manage per­
missions for users and allow users to determine what access 
rights they have. Of course, some or all of this further func­
tionality may not be present or enabled in certain implemen­
tations of component manager 130. In certain cases, compo­
nent manager 130 may be further operable to perform other 
types of processing or include links to such other functional­
ity. For example, component manager 130 may implement, 
include, or be communicably coupled with a business appli­
cation. In another example, component manager 130 can be 
an application layer that sits on top of a development envi­
ronment. In yet another example, component manager 130 
can reside on top of any suitable repository. In a further 
example, component manager 130 can have an integration 
point into any suitable tool or be hosted within a software 
development or other network. 

[0035] Regardless of the particular implementation, "soft­
ware" may include software, firmware, wired or programmed 
hardware, or any combination thereof as appropriate. Indeed, 
component manager 130 may be written or described in any 
appropriate computer language including C, C++, Java, 
Visual Basic, assembler, Perl, any suitable version of 4GL, as 
well as others. It will be understood that while component 
manager 130 is described as including a number of sub­
modules, component manager 130 may instead be a single 
multi-tasked module that implements the various features and 
functionality through various objects, methods, or other pro­
cesses. Further, while illustrated as internal to server 102, one 
or more processes associated with component manager 130 
may be stored, referenced, or executed remotely. For 
example, a portion of component manager 130 may be a web 
service that is remotely called, while another portion of com­
ponent manager 130 may be an interface object bundled for 
processing at remote client 104. In another example, the 
majority of processes or modules may reside----or processing 
take place-on client 104. Moreover, component manager 
130 may be a child or sub-module of another software module 
or enterprise application (not illustrated) without departing 
from the scope of this disclosure. At any rate, component 
manager 130 is generally operable to perform processing 
automatically, which may indicate that the appropriate pro­
cessing is substantially performed by at least one component 
of system 100. It should be understood that the term "auto­
matically" further contemplates any suitable administrator or 
other user interaction with component manager 130 or other 
components of system 100 without departing from the scope 
of this disclosure. 

[0036] Server 102 may also include interface 117 for com­
municating with other computer systems, such as clients 104, 
over network 112 in a client-server or other distributed envi­
ronment. In certain embodiments, server 102 receives data 
from internal or external senders through interface 117 for 
storage in memory 120, for storage in DB 135, and/or pro­
cessing by processor 125. Generally, interface 117 comprises 
logic encoded in software and/or hardware in a suitable com­
bination and operable to communicate with network 112. 
More specifically, interface 117 may comprise software sup­
porting one or more communications protocols associated 
with communications network 112 or hardware operable to 
communicate physical signals. 

[0037] Network 112 facilitates wireless or wireline com­
munication between computer server 102 and any other local 
or remote computer, such as clients 104. Network 112 may be 
all or a portion of an enterprise or secured network. In another 
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example, network 112 may be a VPN merely between server 
102 and client 104 across wireline or wireless link. Such an 
example wireless link may be via 802.1 la, 802.11 b, 802.1 lg, 
802.20, WiMax, and many others. While illustrated as a 
single or continuous network, network 112 may be logically 
divided into various sub-nets or virtual networks without 
departing from the scope of this disclosure, so long as at least 
portion of network 112 may facilitate communications 
between server 102 and at least one client 104. For example, 
server 102 may be communicably coupled to one or more 
"local" repositories through one sub-net while communica­
bly coupled to a particular client 104 or "remote" repositories 
through another. In other words, network 112 encompasses 
any internal or external network, networks, sub-network, or 
combination thereof operable to facilitate communications 
between various computing components in system 100. Net­
work 112 may communicate, for example, Internet Protocol 
("IP") packets, Frame Relay frames, Asynchronous Transfer 
Mode ("ATM") cells, voice, video, data, and other suitable 
information between network addresses. Network 112 may 
include one or more local area networks ("LANs"), radio 
access networks ("RANs"), metropolitan area networks 
("MANs"), wide area networks ("WANs"), all or a portion of 
the global computer network known as the Internet, and/or 
any other communication system or systems at one or more 
locations. In certain embodiments, network 112 may be a 
secure network associated with the enterprise and certain 
local or remote content developers 106 and businesses 108. 
As used in this disclosure, business 108 is any person, depart­
ment, organization, small business, enterprise, or any other 
entity that may use or request others to use system 100, 
namely component manager 130, to download or purchase 
reusable components 140, at least some of which were cre­
ated, modified, or otherwise uploaded by developer 106 to 
content provider 101. As described above, developers 106 
also may be local or remote to business 108. Indeed, a par­
ticular developer 106 may provide some content to compo­
nent manager 130, while receiving or purchasing other con­
tent (at the same or different times) as business 108. As 
illustrated, business 108 and developer 106 each typically 
perform some processing (such as uploading or purchasing 
content) using a computer, such as client 104. 
[0038] Client 104 is any computing device operable to con­
nect or communicate with server 102 or network 112 using 
any communication link. For example, client 104 is intended 
to encompass a personal computer, touch screen terminal, 
workstation, network computer, kiosk, wireless data port, 
smart phone, personal data assistant ("PDA"), one or more 
processors within these or other devices, or any other suitable 
processing device used by or for the benefit of business 108, 
vendor 106, content provider 101, or some other user or 
entity. At a high level, each client 104 includes or executes at 
least GUI 136 and comprises an electronic computing device 
operable to receive, transmit, process and store any appropri­
ate data associated with system 100. It will be understood that 
there may be any number of clients 104 communicably 
coupled to server 102. Further, "client 104," "business," 
"business analyst," "end user," and "user" may be used inter­
changeably as appropriate without departing from the scope 
of this disclosure. Moreover, for ease of illustration, each 
client 104 is described in terms of being used by one user. But 
this disclosure contemplates that many users may use one 
computer or that one user may use multiple computers. For 
example, client 104 may be a PDA operable to wirelessly 
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connect with external or unsecured network. In another 
example, client 104 may comprise a laptop that includes an 
input device, such as a keypad, touch screen, mouse, or other 
device that can accept information, and an output device that 
conveys information associated with the operation of server 
102 or clients 104, including digital data, visual information, 
or GUI 136. Both the input device and output device may 
include fixed or removable storage media such as a magnetic 
computer disk, CD-ROM, or other suitable media to both 
receive input from and provide output to users of clients 104 
through the display, namely the client portion of GUI or 
application interface 136. 

[0039] GUI 136 comprises a graphical user interface oper­
able to allow the user of client 104 to interface with at least a 
portion of system 100 for any suitable purpose, such as view­
ing application or other transaction data. Generally, GUI 136 
provides the particular user with an efficient and user-friendly 
presentation of data provided by or communicated within 
system 100. For example, GUI 136 may present the user with 
the components and information that is relevant to their task, 
increase reuse of such components, and facilitate a sizable 
developer community around those components. GUI 136 
may comprise a plurality of customizable frames or views 
having interactive fields, pull-down lists, and buttons oper­
ated by the user. For example, GUI 136 is operable to display 
certain data services 140 in a user-friendly form based on the 
user context and the displayed data. In another example, GUI 
136 is operable to display different levels and types of infor­
mation involving data services 140 based on the identified or 
supplied user role. GUI 136 may also present a plurality of 
portals or dashboards. For example, GUI 136 may display a 
portal that allows users to view, create, and manage historical 
and real-time reports including role-based reporting and 
such. Of course, such reports may be in any appropriate 
output format including PDF, HTML, and printable text. 
Real-time dashboards often provide table and graph informa­
tion on the current state of the data, which may be supple­
mented by data services 140. It should be understood that the 
term graphical user interface may be used in the singular or in 
the plural to describe one or more graphical user interfaces 
and each of the displays of a particular graphical user inter­
face. Indeed, reference to GUI 136 may indicate a reference to 
the front-end or a component of component manager 130, as 
well as the particular interface accessible via client 104, as 
appropriate, without departing from the scope of this disclo­
sure. Therefore, GUI 136 contemplates any graphical user 
interface, such as a generic web browser or touchscreen, that 
processes information in system 100 and efficiently presents 
the results to the user. Server 102 can accept data from client 
104 via the web browser ( e.g., Microsoft Internet Explorer or 
Netscape Navigator) and return the appropriate HTML or 
XML responses to the browser using network 112. 

[0040] FIG. 2A depicts an example modeling environment 
132, in accordance with one embodiment of the present dis­
closure. Thus, as illustrated in FIG. 1, modeling environment 
132 would be a modeling environment, which includes com­
ponent manager 13 0. The modeling environment 13 2 may be 
utilized to create, adapt, or configure the data services 140 
(available to a user via the component manager 130) for 
creating a custom application, such as a business application, 
to fulfill a need of the user. The applications may include 
applications created by the developers with the modeling 
environment 132 or applications created or adapted by users, 
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such as business analysts, using the modeling environment 
132 or created or adapted and subsequently transmitted to the 
modeling environment 132. 
[0041] According to some embodiments, a modeler (or 
other analyst) may use the model-driven modeling environ­
ment 132 to create pattern-based or freestyle user interfaces 
using simple drag-and-drop services. Because this develop­
ment may be model-driven, the modeler can typically com­
pose an application using models of business objects without 
having to write much, if any, code. In some cases, this 
example modeling environment 132 may provide a personal­
ized, secure interface that helps unify enterprise applications, 
information, and processes into a coherent, role-based portal 
experience. Further, the modeling environment 132 may 
allow the developer to access and share information and 
applications in a collaborative environment. In this way, vir­
tual collaboration rooms allow developers to work together 
efficiently, regardless of where they are located, and may 
enable powerful and immediate communication that crosses 
organizational boundaries while enforcing security require­
ments. Indeed, the modeling environment 132 may provide a 
shared set of services for finding, organizing, and accessing 
unstructured content stored in third-party repositories and 
content management systems across various networks 112. 
Classification tools may automate the organization of infor­
mation, while subject-matter experts and content managers 
can publish information to distinct user audiences. Regard­
less of the particular implementation or architecture, this 
modeling environment 132 may allow the developer to easily 
model the data services 140 using this model-driven 
approach. 
[0042] In certain embodiments, the modeling environment 
132 may implement or utilize a generic, declarative, and 
executable GUI language (generally described as XGL ). This 
example XGL is generally independent of any particular GUI 
framework or runtime platform. Further, XGL is normally not 
dependent on characteristics of a target device on which the 
graphic user interface is to be displayed and may also be 
independent of any programming language. XGL is used to 
generate a generic representation ( occasionally referred to as 
the XGL representation or XGL-compliant representation) 
for a design-time model representation. The XGL represen­
tation is thus typically a device-independent representation of 
a GUI. The XGL representation is declarative in that the 
representation does not depend on any particular GUI frame­
work, runtime platform, device, or programming language. 
The XGL representation can be executable and therefore can 
unambiguously encapsulate execution semantics for the GUI 
described by a model representation. In short, models of 
different types can be transformed to XGL representations. 
[0043] The XGL representation may be used for generating 
representations of various different GUis and supports vari­
ous GUI features including full windowing and componenti­
zation support, rich data visualizations and animations, rich 
modes of data entry and user interactions, and flexible con­
nectivity to any complex application data services. While a 
specific embodiment ofXGL is discussed, various other types 
of XGLs may also be used in alternative embodiments. In 
other words, it will be understood that XGL is used for 
example description only and may be read to include any 
abstract or modeling language that can be generic, declara­
tive, and executable. 
[0044] Turning to the illustrated embodiment in FIG. 2A, 
modeling tool 200 may be used by a GUI designer or business 
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analyst during the application design phase to create a model 
representation 202 for a GUI application. It will be under­
stood that modeling environment 132 may include or be com­
patible with various different modeling tools 200 used to 
generate model representation 202. This model representa­
tion 202 may be a machine-readable representation of an 
application or a domain specific model. Model representation 
202 generally encapsulates various design parameters related 
to the GUI such as GUI components, dependencies between 
the GUI components, inputs and outputs, and the like. Put 
another way, model representation 402 provides a form in 
which the one or more models can be persisted and trans­
ported, and possibly handled by various tools such as code 
generators, runtime interpreters, analysis and validation 
tools, merge tools, and the like. In one embodiment, model 
representation 402 maybe a collection of XML documents 
with a well-formed syntax. 

[0045] Illustrated modeling environment 132 also includes 
an abstract representation generator (or XGL generator) 204 
operable to generate an abstract representation (for example, 
XGL representation or XGL-compliant representation) 206 
based upon model representation 202. Abstract representa­
tion generator 204 takes model representation 202 as input 
and outputs abstract representation 206 for the model repre­
sentation. Model representation 202 may include multiple 
instances of various forms or types depending on the tool/ 
language used for the modeling. In certain cases, these vari­
ous different model representations may each be mapped to 
one or more abstract representations 206. Different types of 
model representations may be transformed or mapped to 
XGL representations. For each type of model representation, 
mapping rules may be provided for mapping the model rep­
resentation to the XGL representation 206. Different map­
ping rules may be provided for mapping a model representa­
tion to an XGL representation. 

[0046] This XGL representation 206 that is created from a 
model representation may then be used for processing in the 
runtime environment. For example, the XGL representation 
206 may be used to generate a machine-executable runtime 
GUI (or some other runtime representation) that may be 
executed by a target device. As part of the runtime processing, 
the XGL representation 206 may be transformed into one or 
more runtime representations, which may indicate source 
code in a particular programming language, machine-execut­
able code for a specific runtime environment, executable 
GUI, and so forth, which may be generated for specific runt­
ime environments and devices. Since the XGL representation 
206, rather than the design-time model representation, is used 
by the runtime environment, the design-time model represen­
tation is decoupled from the runtime environment. The XGL 
representation 206 can thus serve as the common ground or 
interface between design-time user interface modeling tools 
and a plurality of user interface runtime frameworks. It pro­
vides a self-contained, closed, and deterministic definition of 
all aspects of a graphical user interface in a device-indepen­
dent and programming-language independent manner. 
Accordingly, abstract representation 206 generated for a 
model representation 202 is generally declarative and execut­
able in that it provides a representation of the GUI of model 
202 that is not dependent on any device or runtime platform, 
is not dependent on any programming language, and unam­
biguously encapsulates execution semantics for the GUI. The 
execution semantics may include, for example, identification 
of various components of the GUI, interpretation of connec-
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tions between the various GUI components, information 
identifying the order of sequencing of events, rules governing 
dynamic behavior of the GUI, rules governing handling of 
values by the GUI, and the like. The abstract representation 
206 is also not GUI runtime-platform specific. The abstract 
representation 206 provides a self-contained, closed, and 
deterministic definition of all aspects of a graphical user 
interface that is device independent and language indepen­
dent. 

[0047] Abstract representation 206 is such that the appear­
ance and execution semantics of a GUI generated from the 
XGL representation work consistently on different target 
devices irrespective of the GUI capabilities of the target 
device and the target device platform. For example, the same 
XGL representation may be mapped to appropriate GUis on 
devices of differing levels of GUI complexity (i.e., the same 
abstract representation may be used to generate a GUI for 
devices that support simple GUis and for devices that can 
support complex GUis ), the GUI generated by the devices are 
consistent with each other in their appearance and behavior. 

[0048] Abstract generator 204 may be configured to gener­
ate abstract representation 406 for models of different types, 
which may be created using different modeling tools 200. It 
will be understood that modeling environment 132 may 
include some, none, or other sub-modules or components as 
those shown in this example illustration. In other words, 
modeling environment 132 encompasses the design-time 
environment (with or without the abstract generator or the 
various representations), a modeling toolkit (such as 200) 
linked with a developer's space, or any other appropriate 
software operable to decouple models created during design­
time from the runtime environment. Abstract representation 
206 provides an interface between the design time environ­
ment and the runtime environment. As shown, this abstract 
representation 206 may then be used by runtime processing. 

[0049] As part of runtime processing, modeling environ­
ment 132 may include various runtime tools 208 and may 
generate different types of runtime representations based 
upon the abstract representation 206. Examples of runtime 
representations include device or language-dependent ( or 
specific) source code, runtime platform-specific machine­
readable code, GUis for a particular target device, and the 
like. The runtime tools 208 may include compilers, interpret­
ers, source code generators, and other such tools that are 
configured to generate runtime platform-specific or target 
device-specific runtime representations of abstract represen­
tation 206. The runtime tool 208 may generate the runtime 
representation from abstract representation 206 using specific 
rules that map abstract representation 206 to a particular type 
of runtime representation. These mapping rules may be 
dependent on the type of runtime tool, characteristics of the 
target device to be used for displaying the GUI, runtime 
platform, and/or other factors. Accordingly, mapping rules 
may be provided for transforming the abstract representation 
206 to any number of target runtime representations directed 
to one or more target GUI runtime platforms. For example, 
XGL-compliant code generators may conform to semantics 
ofXGL, as described below. XGL-compliant code generators 
may ensure that the appearance and behavior of the generated 
user interfaces is preserved across a plurality of target GUI 
frameworks, while accommodating the differences in the 
intrinsic characteristics of each and also accommodating the 
different levels of capability of target devices. 
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[0050] For example, as depicted in example FIG. 2A, an 
XGL-to-Java compiler 208a may take abstract representation 
206 as input and generate Java code 210 for execution by a 
target device comprising a Java runtime 212. Java runtime 
412 may execute Java code 210 to generate or display a GUI 
214 on a Java-platform target device. As another example, an 
XGL-to-Flash compiler 208b may take abstract representa­
tion 206 as input and generate Flash code 216 for execution by 
a target device comprising a Flash runtime 218. Flash runtime 
218 may execute Flash code 216 to generate or display a GUI 
220 on a target device comprising a Flash platform. As 
another example, an XGL-to-DHTML (dynamic HTML) 
interpreter 208c may take abstract representation 206 as input 
and generate DHTML statements (instructions) on the fly 
which are then interpreted by a DHTML runtime 222 to 
generate or display a GUI 224 on a target device comprising 
a DHTML platform. 
[0051] It should be apparent that abstract representation 
206 may be used to generate GUis for Extensible Application 
Markup Language ("XAML") or various other runtime plat­
forms and devices. The same model representation 406 may 
be mapped to various runtime representations and device­
specific and runtime platform-specific GUis. In general, in 
the runtime environment, machine executable instructions 
specific to a runtime environment may be generated based 
upon the abstract representation 206 and executed to generate 
a GUI in the runtime environment. The same XGL represen­
tation may be used to generate machine executable instruc­
tions specific to different runtime environments and target 
devices. 
[0052] According to certain embodiments, the process of 
mapping a model representation 202 to an abstract represen­
tation 206 and mapping an abstract representation 206 to 
some runtime representation may be automated. For 
example, design tools may automatically generate an abstract 
representation for the model representation using XGL and 
then use the XGL abstract representation to generate GUis 
that are customized for specific runtime environments and 
devices. As previously indicated, mapping rules may be pro­
vided for mapping model representations to an XGL repre­
sentation. Mapping rules may also be provided for mapping 
an XGL representation to a runtime platform-specific repre­
sentation. 
[0053] Since the runtime environment uses abstract repre­
sentation 206 rather than model representation 202 for runt­
ime processing, the model representation 202 that is created 
during design-time is decoupled from the runtime environ­
ment. Abstract representation 206 thus provides an interface 
between the modeling environment and the runtime environ­
ment. As a result, changes may be made to the design time 
environment, including changes to model representation 202 
or changes that affect model representation 202, generally to 
not substantially affect or impact the runtime environment or 
tools used by the runtime environment. Likewise, changes 
may be made to the runtime environment generally to not 
substantially affect or impact the design time environment. A 
designer or other developer can thus concentrate on the 
design aspects and make changes to the design without hav­
ing to worry about the runtime dependencies such as the 
target device platform or programming language dependen­
cies. 
[0054] FIG. 2B depicts an example process for mapping a 
model representation 202 to a runtime representation using 
the example modeling environment 132 of FIG. 2A or some 
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other modeling environment. Model representation 202 may 
comprise one or more model components and associated 
properties that describe a data object, such as data services 
140. As described above, at least one of these model compo­
nents is based on or otherwise associated with these data 
services 140. The abstract representation 206 is generated 
based upon model representation 202. Abstract representa­
tion 206 may be generated by the abstract representation 
generator 204. Abstract representation 206 comprises one or 
more abstract GUI components and properties associated 
with the abstract GUI components. As part of generation of 
abstract representation 206, the model GUI components and 
their associated properties from the model representation are 
mapped to abstract GUI components and properties associ­
ated with the abstract GUI components. Various mapping 
rules may be provided to facilitate the mapping. The abstract 
representation encapsulates both appearance and behavior of 
a GUI. Therefore, by mapping model components to abstract 
components, the abstract representation not only specifies the 
visual appearance of the GUI but also the behavior of the 
GUI, such as in response to events whether clicking/dragging 
or scrolling, interactions between GUI components and such. 

[0055] One or more runtime representations 250a and 
250b, including GUis for specific runtime environment plat­
forms, may be generated from abstract representation 206. A 
device-dependent runtime representation may be generated 
for a particular type of target device platform to be used for 
executing and displaying the GUI encapsulated by the 
abstract representation. The GUis generated from abstract 
representation 206 may comprise various types of GUI ele­
ments such as buttons, windows, scrollbars, input boxes, etc. 
Rules may be provided for mapping an abstract representa­
tion to a particular runtime representation. Various mapping 
rules may be provided for different runtime environment 
platforms. 

[0056] FIG. 3 illustrates an example method 300 of creating 
a custom business application. At step 305, a user, such as a 
business analyst, identifies or defines a problem or aspect of a 
business that may be improved with the implementation of a 
business application. Such an application may facilitate the 
analysis of a series of data, present a series of data in a desired 
manner, perform one or more operations on one or more data 
series, or any other business operation. Once the user has 
defined the problem, the user may access the modeling envi­
ronment 132 via the component manager 130 ( or "hub"). 
[0057] At step 310, the user searches the hub including a 
catalog of analytical xApps. The user may conduct a search of 
the xApps using, for example, a free text search (i.e., a search 
using user-selected terms), a taxonomy term search (i.e., 
search terms included in a defined taxonomy), or a combina­
tion of free text and taxonomy terms. A search may return one 
or more xApps corresponding or otherwise falling within the 
scope of the search terms used. According to one implemen­
tation, the xApps identified by a search are presented to the 
user via the corresponding UI of the xApp. That is, once a 
search is executed the user is presented with the Uis corre­
sponding to the xApps returned by the search. As a result, the 
user is able to select the xApp having a UI most closely 
resembling the desired UI of the new business application at 
step 320. According to one implementation, the UI is a 
screenshot of the visual representation of the xApp, which 
may be accompanied by a textual description. The search 
results may be displayed as "thumbnail" views of the UI, a 
screenshot of the UI in a reduced size, or a full-size view of the 



US 2008/0127052 Al 

xApp's UI. Further, other information relating to the identi­
fied xApps may also be presented, such as screenshots of the 
xApp's analytics, demos, KPis, business cases (i.e., business 
scenarios in which the xApp is particularly suited), commu­
nity reviews and ratings, pricing information, as well as oth­
ers. These components may have been saved along with a 
granularity definition that declares its 'size,' such as a full 
page, a pane, a single square, etc. Accordingly, the search 
page could present or otherwise expose this granularity scale. 
According to other implementations, the user may be able to 
operate a demonstration or prototype of the xApps to under­
stand the functionality and capabilities of each. Thus, the user 
is able to easily identify an xApp that satisfies or closely 
corresponds to the needs of the desired business application. 
Thus, when the user is unable to locate an xApp that identi­
cally corresponds to the desired business application, an 
xApp coming closest to the desired business application may 
be used as a blueprint or template for the new application. 

[0058] Once selected, the user may import or transfer a 
copy of the xApp to a local landscape, such as an analytics 
workbench, or the user may work with the xApp directly from 
the component manager 130. The user may then configure or 
modify the xApp to function in a desired manner. For 
example, even if the user is able to identify an xApp from the 
catalog from the hub, the user may add or modify the xApp to 
perform other functions. Alternately, the user alters or con­
figures the selected application when the xApp does not pre­
cisely match the desired functionality of the new application. 
In certain implementations, the content provider 101 may bill 
the user for some or all of the selected components. The 
billing amount may be a "finder's fee," an access fee, a search 
fee, a component cost, or any other suitable cost determined 
by the user, the business 108, and/or the component. Some­
times this billing amount may be computed by component 
manager 130 and then communicated to the billing applica­
tion, sub-module, or outside data processing service for sub­
sequent processing. Then, using an EFT process, credit card, 
business account, or other payment or arranged payment 
method, content provider 101 receives payment ( or approved 
promise of payment) for the invoiced components. Compo­
nent manager 130 then allows these components to be down­
loaded by, copied by, or otherwise provided to the requesting 
user or business 108. Of course, ifthere is no fee or expected 
billing for the particular selected component, then it can be 
immediately provided to the user. In fact, if there are no 
selected components that are associated with a cost, then 
component manager 130 may automatically skip the billing 
and payment steps. If the user desires, he may supply feed­
back and contribute for the community using any forums or 
modules that help place views, ask questions, and give advice 
regarding specific applications, components, or enterprise 
knowledge. This feedback could include notes, ratings, or 
other comments on the quality of a reusable component. 
Typically, any registered or authenticated user can take an 
active part in the forums or execute the feedback functional­
ity. But this feedback could be automatically or manually 
analyzed-and subsequently filtered or emphasized-based 
on quality, word choice, performance evaluation of the feed­
back provider, interface layout or efficiency, role, and such. In 
some situations, the end user may be encouraged or even 
required by the content provider 101 to take an active role in 
the community in order to increase the value it offers to its 
other members. 
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[0059] At step 330, the user configures the xApp. As 
explained above, the xApps can include pre-built Uis that 
may be configured intuitively, without exposure of the user to 
the application code or model. In some circumstances, the 
business process component can present a full prototype of 
the light analytical application without any existing data ser­
vice in the back end. In other words, this configuration may 
include selection and prototyping of the selected business 
process components by the business analyst. Further, accord­
ing to one implementation, the user may utilize the analytics 
workbench to modify or otherwise configure the selected 
xApp by, for example, dragging and dropping desired fea­
tures or pre-constructed objects from a tool bar onto the UI of 
the xApp. The user may also identify pre-selected objects by 
performing additional searches of the hub. Further, the user 
may configure the xApp using intuitive wizards that provide 
a step-by-step approach to configure an object of the xApp to 
conform to function in a desired manner. Also, objects of the 
application may include a graphical "to-do" list. Thus, when 
the to-do list is triggered, such as by selecting an object or 
dragging and dropping an object onto the UI of the xApp. 
Thereafter, the to-do list may actively follow the configura­
tion of the object by the user. For example, the to-do list may 
follow the configuration of the object by identifying com­
pleted aspects and those still requiring the attention of the 
user. Objects may also trigger warning messages indicating 
that one or more problems related to the particular object 
exists. Configuration of the xApp may also be performed with 
the use of other configuration and layout editing tools. Fur­
ther, use of searches of the hub for pre-constructed content, 
intuitive wizards, to-do lists, layout and editing tools, drag­
and-drop toolbars, as well as other WYSIWYG tools permits 
the user to configure the xApp without being exposed to the 
programming code or model of the xApp. Consequently, the 
user does not need specialized information technology skills 
to create a custom application. 

[0060] In some cases, the user may not be able to locate an 
xApp having all of the functionality needed in the desired 
application or a selected xApp may require additional modi­
fication. In other words, at step 340, the user may encounter 
"gaps" between the intended or desired functionality of the 
new or modified application and the existing application, 
perhaps using prototyping or other modeling techniques. 
Gaps may fall into several categories, such as data gaps, UI 
gaps, process or action gaps, and backend gaps. Data gaps 
may include missing data elements, such as missing charts or 
chart data; missing data logic, such as sorting logic, rules, or 
formulas; missing or inappropriate default values; and unnec­
essary data elements, such as unnecessary charts, data ele­
ments in existing charts, or filters. Accordingly, data gaps 
may be filled by configuring existing data elements such as 
charts, graphs, formulas, sorting rules, default values or fil­
ters; removing or hiding existing data elements, such as chart 
columns or rows or adding data filters; or adding new data 
elements, such as charts, graphs, or tables. UI gaps may 
include missing UI elements, such as missing buttons, scroll 
bars, combo boxes, or calendars; needed modifications, such 
as chart type, 2D or 3D visualization, window types, colors, 
fonts, object locations, sizes, and other visual effects; and 
removal ofUI elements, such as removal of text boxes, input 
forms, windows, and other UI elements. In some cases, com­
ponent manager 130 may enable the business analyst to 
specify an IT gap request in his prototype or model. This 
example gap request can include what the modeler wants the 
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component to do (free-text) and possibly an indication of 
what chart type to use. This gap can then be filled by a 
developer at a later stage. Thus, filling UI gaps may include 
configuring existing UI elements, hiding or removing extra­
neous UI elements, or adding additional UI elements. Process 
or action gaps may include additions of new actions, such as 
adding new actions, processes, transactions, sub-analytical 
applications, guided activities, or contextual help; adding or 
changing process logic, such as triggers or orders; and remov­
ing actions, such as actions, processes, transactions, sub­
analytical applications, steps or guided activities, or contex­
tual help. Further, backend gaps may include missing 
business intelligence ("BI") or advanced business application 
programming ("ABAP"). Filling gaps may include searching 
other xApps or other business process components using the 
hub and identifying the desired components for incorporation 
into the new application. Identified components may then be 
imported into the new application. 

[0061] At step 350, these gaps can be filled. Generally, the 
user may fill the gaps with the use of additional WYSIWYG 
tools such as those described above and, as such, the gaps may 
be filled without exposing the user to the application code or 
model. For example, filling gaps by adding elements, objects, 
or components may be performed by conducting a search of 
the hub contents and selecting a component corresponding to 
the need of the new application. The new component, object, 
or feature may be dragged and dropped or otherwise imported 
into the application and configured, such as binding the new 
component with a separate component, without exposure to 
the application code or model. According to other implemen­
tations, the user may identify and select components of one 
xApp and incorporate (i.e., merge) those components into a 
second xApp. Alternately, the entire xApp may be merged 
into a second xApp. 

[0062] However, some gaps may require modification out­
side of the capabilities of the available WYSIWYG tools. For 
example, process and backend gaps may require skills 
beyond those of the user. For gaps that prove beyond the 
capabilities of the user or the available modification tools 
(e.g., the WYSIWYG tools), the user may include a descrip­
tion of the intended functionality of the new application. For 
example, the user may illustrate the intended operation of the 
new or modified application by utilizing a dummy set of input 
data and a dummy set of output data. According to one imple­
mentation, the dummy data may be imported from a spread­
sheet data file or comma separated value file. Alternately, the 
dummy data may be user-created. Thus, the difference 
between the input and output data sets provides an indication 
to an information technology professional (e.g., a computer 
programmer) of the desired functionality. The user may also 
include notes explaining the required operation of the appli­
cation and required binding or linking of the component with 
other components or data sets, for example. Accordingly, the 
information technology professional may utilize the dummy 
data sets and notes to configure the component accordingly in 
an efficient manner. Further, because the information tech­
nology professional is utilized only if and when the user is 
unable to fully modify a component as required, the creation 
of the application may be quickly developed. 
[0063] While some gaps may require the aid of an informa­
tion technology professional, a large number of applications 
may be directly copied from an existing xApp requiring little 
or no modification while other applications are adaptable 
exclusively by the user. Consequently, many new applications 
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may be created exclusively by the user by utilizing the avail­
able configuration tools. Still other applications may be cre­
ated using little input by a skilled information technology 
professional. 

[0064] FIGS. 4-59 are example screenshots illustrating 
selection and adaptation of an xApp according to one imple­
mentation. It will be understood that these illustrated front­
ends or interfaces are for example purposes only and other 
presentations with other data organized differently are within 
the scope of the disclosure. FIG. 4 shows an implementation 
of GUI 136. GUI 136 includes a search field 400 into which 
the user may input search terms, such as free terms, taxonomy 
terms, or a combination thereof, to identify one or more 
xApps to use as a basis for a new application. Once the search 
terms have been entered, such as the term "compliance," as 
shown, the user selects the Search button 410. GUI 420 
appears in FIG. 5, listing the xApps satisfying the entered 
search terms. The GUI 420 displays the identified xApps in a 
table 430 containing various information about the xApps. 
For example, as shown, the table includes a colunm 440 for a 
graphical representation of the xApp's UI, a column 450 for 
the xApp' s name, a colunm 460 indicating the xApp' s type, a 
column 470 including a brief description of the xApp, a 
version colunm 480, a user rating colunm 490, and a licensing 
fee column 500. When the user selects an xApp, component 
manager 130 presents a GUI screen 510 (FIG. 6) containing 
more detailed information about the xApp. For example, GUI 
510 includes a general information tab 520 containing, for 
example, general features and highlights of the xApp and 
system requirements, a tab 530 containing more detailed 
description, a tab 540 describing a common scenario in which 
the xApp is used, tab 550 containing a description of the best 
practices for the xApp, a tab 560 containing legal information 
relating the xApp ( e.g., how the xApp may be used, whether 
modifications may be made to the xApps programming code, 
whether the xApp may be exported, etc.), and a tab 570 listing 
any dependencies, i.e., necessary data, elements, and/or other 
applications necessary to permit the xApp to function. Button 
580 allows the user to add the selected xApp to a personal 
holding bin, such as a "shopping cart" (referred to in FIG. 6 as 
"my bag"), prior to purchasing or otherwise obtaining the 
xApp. 

[0065] FIG. 7 shows a GUI 590 illustrating the "my bag" 
holding bin 600. The bin shows the xApps present 610, the 
size of the each xApp 620, a button 630 to delete an xApp 
from the bin, and a button 640 to download the xApp, such as 
to workbench to begin adapting the xApp to then user's needs. 
The GUI 590 may also include a "wish list" 650 containing 
one or more xApps that the user may acquire at a future time, 
and a "purchase history" 660, indicating the xApps previ­
ously obtained. FIG. 8 shows a GUI 670 illustrating the UI of 
a selected xApp that may appear when the download button 
640 of GUI 590 is selected. 

[0066] FIG. 9 shows a load screen for a workbench used to 
adapt the selected xApp to the user's requirements. FIG. 10 
shows the workbench 680 used for adapting and configuring 
the selected xApp. The xApp's UI 690 may be provided on 
the workbench 680 along with a toolbar 700. The toolbar 700 
contains the general functions of the workbench 680, while a 
second toolbar 710 contains specific functions related to one 
of the general functions. Thus, as shown, the second toolbar 
710 contains the "compose" functions, since the "compose" 
button 720 has been selected. The "compose" button 720 and 
associated functions in toolbar 710 allows the user to create 
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the xApp. The "configure" button 730 allows the user to 
configure an element or object of the xApp. The "xApp Hub 
Search" button 740 allows the user to search the hub for one 
or more additional xApps (also referred to as "components" 
or "objects") for inclusion into the application being config­
ured. As shown, four components are selected for deletion 
from the xApp's UI, one of which is indicated as not being 
removable. 

[0067] FIG. 11 shows the UI with three components 
removed. In FIG. 12, the xApp Hub Search button 740 is 
selected, and the associated toolbar is now displayed in the 
toolbar 710. A term, "compliance," is inputted into the search 
field 750 and an object type is inputted in the type field 760. 
The search may be executed by selecting the Search button 
770. FIG. 13 shows the workbench 680 with the xApps cor­
responding to the search criteria of FIG. 12. The xApps are 
located in a field 780. FIG.14 shows a GUI 790 similar to GUI 
510, described above. GUI 790 contains additional informa­
tion about a selected xApps from field 780. FIG.15 shows the 
contents of the Model tab 800 of the GUI 790. The contents of 
Model tab 800 illustrates the model of selected xApp in 
graphical form. FIG. 16 shows the workbench 680, the xApps 
in the field 780, as well as the selected xApp 810. FIG. 17 
shows the xApp 810 added to the UI 690 at 820 and a second 
xApp 830 selected from the field 780. The xApp 830 is shown 
added to the UI 690 as well as a third xApp 840 selected in the 
field 780 in FIG. 18. FIG. 19 shows the addition of the xApp 
840 to the UI 690 as well as the selection ofxApp 850 in the 
field 780. 
[0068] FIGS. 20-38 illustrates the configuration and gap­
filling of the xApp 840 to function in a desired manner. FIG. 
20 shows the xApps included in the application's UI 690 and 
includes a to-do list 860 corresponding to xApp 830. Further, 
the configuration of the different xApps, such as xApps 820-
850, may be performed on a Layout tab 865. As explained 
above, a to-do list aids the user in configuring an xApp. 
Referring to FIG. 21, the configure button 730 is selected and 
the toolbar 710 contains the corresponding functions. As 
indicated at 870, the first item under a Data Mapping heading 
875 on the to-do list 860 is highlighted and xApp 830 is 
correspondingly selected. As such, xApp 830 may be config­
ured. Referring to FIG. 22, item two 880 of the to-do list 860 
is highlighted, indicating to the user to select a field to be 
mapped using drop-down lists 890, 900. FIG. 23 shows a 
plurality of values available for mapping to the "Countries" 
field from the drop-down list 890. FIG. 24 shows the "region" 
values of the first drop-down list 890 being assigned to the 
"Countries" field. FIG. 25 shows a plurality of values avail­
able for mapping to the "Amount" field from the drop-down 
list 900. FIG. 26 shows the "performance" values of the 
drop-down list 900 being assigned to the "Amount" field. 
FIG. 27 shows the first drop-down list 890 having the 
"region" values selected, and the second drop-down list 900 
having the "performance" values selected. 

[0069] FIG. 28 shows the to-do list 860 in which item three 
910 is highlighted, indicating that the chart axes should be 
defined. FIG. 29 shows a drop-down list 920 corresponding to 
field 930 under the Category Axis menu 940. FIG. 30 shows 
the "Month" item selected on the drop-down list 920, and 
FIG. 31 shows the field 930 with the selected "Month" item 
shown therein. FIG. 32 shows the fourthitem950 on the to-do 
list 860 highlighted, indicating that the data series of the 
selected chart should be defined. Referring to FIG. 33, a lower 
portion 960 of the toolbar 710 includes a list 970 of available 
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data series for the selected xApp 830. FIG. 34 shows a 
selected data series 980 in the list 970. FIG. 35 shows the 
selected data series 980 in a field 990. FIG. 36 shows the to-do 
list 860 listing additional configuration options under an 
Optional heading 1000. Referring to FIG. 37, a second item 
1010, labeled "View Model," is selected, and, correspond­
ingly, FIG. 38 shows a graphical representation of all of the 
xApp models included in the application. The graphical rep­
resentation of the models is provided under a Design tab 
1020. FIG. 39 shows the UI 690 returned to the "Layout" view 
(by selection of the Layout tab 865). 
[0070] FIGS. 40-52 illustrates configuration and gap-filling 
ofxApp 850. In FIG. 40, the xApp 850 is selected, and the 
toolbar 710 lists the tools for configuring the selected xApp. 
FIG. 41 indicates the addition ofa new data series 1030 and a 
corresponding list 1040 of available data series for the new 
data series 1030. In FIG. 42, an Enter Formula selection 1050 
is selected, causing an interactive window 1060 to appear as 
shown in FIG. 43. The window 1060 allows the user to custom 
define a series to be charted using a mathematical relationship 
or function. FIG. 44 shows an expansion of a Numerical 
Function directory 1070 in the window 1060 and several 
numerical functions listed thereunder. FIG. 45 shows use of a 
scroll bar 1080, which the user may use to parse through the 
available numerical functions provided under the Numerical 
Function directory 1070. In FIG. 46, a mathematical function 
1090 is selected, and a corresponding textual representation 
of the numerical function 1090 is presented in a user-manipu­
lated portion 1100 of the window 1060. In this example, the 
selected numerical function 1090 has two available variables 
1110, 1120 (nl, n2). FIG. 47 shows selection of a Data Field 
1130, and FIG. 48 shows available data fields listed under the 
Data Fields selection 1130. In FIG. 49, a selected data field 
1140 ("Available_Capacity_value") is selected and dragged 
1150 to the variable 1110. Consequently, the selected data 
field 1140 is linked or bound as the variable 1110 of the 
selected mathematical function 1090. FIG. 50 shows selec­
tion of a second data field 1160 for linking or binding as the 
variable 1120. FIG. 51 shows names of both selected data 
fields 1130, 1160 as the variables 1110, 1120 in the textual 
representation of the numerical function 1090 in the user­
manipulated portion 1100 of the window 1060. The OK but­
ton 1170 is also selected. FIG. 52 shows that the window 1060 
has been removed and the UI 690 of the application is again 
displayed. 

[0071] FIGS. 53-57 illustrates configuration and gap-filling 
ofxApp 840. In FIG. 53, xApp 840 is selected and thetoolbar 
710 lists the tools for configuring the xApp 840. In FIG. 54, 
the chart type drop-down list 1180 is shown and numerous 
available graphical representations of chart types 1190 are 
shown. Accordingly, the user is able to change the chart type 
of the selected xApp 840 by merely selecting the desired type 
1190 from the list 1180. As shown, a "Doughnut" chart type 
1200 is selected. FIG. 55 shows that the chart type of the xApp 
840 is changed to the selected chart type 1200. In FIG. 56, the 
Publish button 1210 is selected, causing each of the xApps 
included in the new application to be executed or otherwise 
prototyped. FIG. 57 shows the new or modified application 
after execution. 
[0072] FIGS. 58-74 illustrate a further example of adapting 
an xApp into a desired application. FIG. 58 shows the work­
bench 680. In FIGS. 59 and 60, the xApp Hub Search button 
740 is selected, causing a search toolbar 710 to appear. In the 
search field 750, a user may enter a search term, such as 
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"account management analysis," and, in the type field 760, 
the user may enter an additional term corresponding to a type 
ofxApp to be searched, such as "analytics." The search may 
be executed by selecting the Search button 770. The xApps 
identified by the inputted search terms are listed in the field 
780. An xApp 1220 is selected and the corresponding UI 1230 
forthexApp 1220 is displayed. In FIG. 60, the UI 1230 of the 
xApp being configured is displayed in the workbench 680. In 
FIG. 61, the Configure button 730 is selected from the tool bar 
700, resulting in the corresponding configuration tools to be 
displayed in the toolbar 710. In the illustrated example, the 
xApp's UI 1230 includes two different layers, layer 1240 and 
layer 1250. The first layer 1240 includes a meter 1260 and the 
second layer 1250 includes four objects 1270, 1280, 1290, 
1300, only three of which are shown in FIG. 61. As shown in 
the tool 710, the fourth object 13 00 is not selected for display. 
FIG. 62 shows that the fourth object 1300 is selected in the 
toolbar 710 and is now displayed on the layer 1250. In FIG. 
63, the first object 1270 is selected for configuration, and 
some available configuration options. For example, the user 
may select checkbox 1320 to display object 1300 as a table or 
select checkbox 1330 to display object 1300 as a chart. Fur­
ther, the user may select the pull-down list 1340 to select a 
chart type defining how object 1300 is to be displayed. In FIG. 
64, the checkbox 1330 is selected and the checkbox 1320 is 
not selected. Accordingly, the object 1300 is displayed as a 
chart using the selected chart type from the drop-down list 
1340, e.g., a line chart. 
[0073] In FIG. 65, a checkbox 1350 under "Layer #1" is 
selected, causing the meter 1260 to be hidden in the first layer 
1240. In FIG. 66, thexApp Hub Search button 740 is selected, 
permitting the user to search for other xApps. According, a 
search term "customer product shipment" is entered in the 
search field 750 and a term "table" is entered in the type field 
760. After executing the search by selecting the Search button 
770, search results are provided in the field 780. A Product 
Shipment xApp (object 1360) is selected, causing the object 
1360 to be provided in the first layer 1240, as shown in FIG. 
67. Further, an item 1370 is provided under the "Layer #1" 
portion of toolbar 710. Accordingly, a user may hide or 
unhide object 1380 by selecting a corresponding checkbox 
1380. 
[0074] In FIG. 68, when the Add Element button 1390 
(located in the toolbar 710) is selected, a window 1400 
appears (also shown in FIG. 71). Window 1400 includes, for 
example, six component types that may be added to the appli­
cation. As shown in FIG. 71, the user may add a table, chart, 
meter, button, text, layer, or an external file by selecting a 
corresponding icon. Referring again to FIG. 68, the External 
file button 1410 is selected, causing a window 1420 to appear. 
Window 1420 allows the user to identify a file to be added to 
the application, such as from a connected data repository. 
When a file is selected, the Insert button 1430 may be selected 
to add the file to the application. As shown in FIG. 69, once 
the file is inserted, an icon 1440 representing the inserted file 
is provided, and the user may drag and drop the icon 1440 into 
one of the first or second layers 1240, 1250. In FIG. 70, the 
inserted file is shown as component 1450 added to the first 
layer 1240. Also, the user may configure data to be input or 
output by the added file as well as other configuration options 
for the added file. For example, in toolbar 710, a checkbox 
1460 is selected, indicating what data from the added file may 
input to or output from the application as well as a trigger to 
cause the input or output of the data. Similarly, a checkbox 
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1470 is selected, indicating that a Product Shipment data set 
is to be used as input data. Also, the user may identify a "key 
column" of the file inserted with a drop-down list 1480 and 
may identify a trigger by drop-down list 1490. An Update 
button 1500 may be selected to update the configuration of the 
component 1450. 
[0075] FIGS. 71-74 show how the user may define a gap in 
the application to be filled by an information technology 
specialist. FIG. 71 also shows a new component being added 
by selection of the Add Element button 1390. The button icon 
1510 is selected from the window 1400, creating an object 
1520 that may be dragged and dropped to a desired position. 
As indicated, the object 1520 is added to the first layer 1240, 
creating a button component 1530. In FIG. 72, a to-do list 
1540 is displayed, prompting the user to define a function to 
be performed by the added button object 1530. By selecting 
the OK button 1550, configuration options are displayed in 
the toolbar 710, as shown in FIG. 73. A pie chart icon 1560 is 
selected from the toolbar 710 and dragged and dropped to the 
button object 1530. Consequently, the user indicates that the 
button object 1530 is to cause a table included with the appli­
cation to switch between a table view and a chart view, as 
indicated in the to-do list 1540. Thus, within the workbench, 
680, the user may define functionality of a component, which 
may be completed by an information technology specialist at 
a later time, for example. Therefore, as shown in FIG. 74, the 
button object 1530 includes a pin and note icon 1570, indi­
cating that a gap to be filled by the information technology 
specialist. 
[0076] A number of embodiments of the invention have 
been described. Nevertheless, it will be understood that vari­
ous modifications may be made without departing from the 
spirit and scope of the invention. Accordingly, other embodi­
ments are within the scope of the following claims. 

What is claimed is: 
1. A computer-implemented method for developing an 

application comprising: 
identifying one or more pre-constructed business process 

components using a third party portal; and 
selecting at least one of the pre-constructed business pro­

cess components to form at least a part of a particular 
application. 

2. The method according to claim 1, further comprising: 
identifying one or more gaps existing between an operation 

of the one or more selected pre-constructed business 
process components and an operation of the particular 
application; and 

filling the gaps existing between the operation of the one or 
more pre-constructed business process components and 
the operation of the particular application. 

3. The method of claim 2, wherein filling the gaps between 
the operation of the one or more pre-constructed business 
process components and the operation of the particular appli­
cation comprises adapting the one or more pre-constructed 
business process components to function in a predetermined 
manner. 

4. The method according to claim 3, wherein adapting the 
one or more pre-constructed business process components to 
function in a predetermined manner is accomplished free 
from exposure to programming code of the one or more 
business process components. 

5. The method according to claim 3, wherein adapting the 
one or more pre-constructed business process components to 
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function in a predetermined manner is accomplished free 
from exposure to an application model of the one or more 
business process components. 

6. The method according to claim 3, wherein adapting the 
one or more pre-constructed business process components to 
function in a predetermined manner comprises importing and 
configuring one or more additional pre-constructed business 
process components. 

7. The method according to claim 3, wherein adapting the 
one or more pre-constructed business process components to 
function in a predetermined manner comprises linking two or 
more pre-constructed business process components together. 

8. The method according to claim 1, wherein identifying at 
least one pre-constructed application comprises requesting a 
search of a library of pre-constructed business process com­
ponents through the third party portal. 

9. The method according to claim 8, wherein the search 
utilizes criteria comprising at least one user-defined term and 
at least one taxonomy term. 

10. The method of claim 1, the particular application com­
prises an existing application operable to incorporate the 
selected business process component. 

11. A computer program product comprising a computer 
usable medium having control logic stored therein for caus­
ing a processor to review and evaluate an appraisal report, the 
control logic comprising: 

means for identifying one or more pre-constructed busi­
ness process components using a third party portal; and 

means for selecting one or more of the pre-constructed 
business process components to form at least a part of a 
particular application. 

12. The computer program product according to claim 11, 
further comprising: 

means for identifying one or more gaps existing between 
an operation of the one or more selected pre-constructed 
business process components and an operation of the 
particular application; and 

means for filling the gaps existing between the operation of 
the one or more pre-constructed business process com­
ponents and the operation of the particular application. 

13. The computer program product according to claim 12, 
wherein the means for filling the gaps between the operation 
of the one or more pre-constructed business process compo­
nents and the operation of the new application comprises 
means for adapting the one or more pre-constructed business 
process components to function in a predetermined manner. 

14. The computer program product according to claim 13, 
wherein the means for adapting the one or more pre-con­
structed business process components to function in the pre­
determined manner is operable free from exposing a user to 
programming code of the one or more business process com­
ponents. 

15. The computer program product according to claim 13, 
wherein the means for adapting the one or more pre-con­
structed business process components to function in a prede­
termined manner is operable free from exposing a user to an 
application model of the one or more business process com­
ponents. 
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16. Software for managing reusable business process com­
ponents comprising computer readable instructions embod­
ied on media and operable to: 

identify a first business process component of a first type; 
store the first business process component in a repository, 

the repository including a plurality of other business 
process components with at least a second business pro­
cess component of a second type and at least a subset of 
the business process components comprising reusable 
components; and 

present an interface to a business analyst, the interface 
operable to display information for at least the first and 
second business process components. 

17. The software of claim 16, the interface presented in 
response to a request by the user and comprising a searching 
component, the software further operable to: 

present the searching component to the business analyst; 
select business process components based on a requested 

search from the business analyst; and 
display information associated with at least a portion of the 

selected components. 
18. The software of claim 17 further operable to: 
receive a selection of at least one business process compo­

nent; and 
allow the business analyst to acquire the selected business 

process component. 
19. The software of claim 18, wherein allowing the user to 

acquire the selected business process component comprises: 
bill the business analyst based on associated costs for the 

selected business process component; and 
allow the business analyst to download the business pro­

cess component upon payment. 
20. The software of claim 16, the repository comprising a 

first and second repository. 
21. The software of claim 20, the first repository compris­

ing a local repository and the second repository comprising a 
remote repository. 

22. The software of claim 20, the first repository compris­
ing a first type of repository and the second repository com­
prising a second type of repository. 

23. The software of claim 16 further operable to allow the 
business analyst to execute an interactive trial of one of the 
business process components associated with the displayed 
information. 

24. The software of claim 16 further operable to receive a 
tag for the first business process component to facilitate sub­
sequent searches. 

25. The software of claim 16, the repository further storing 
automatically identified information involving relationships 
among two or more business process components. 

26. The software of claim 16, the interface further operable 
to display an expert locator, one or more discussion groups, 
and usage metrics. 

27. The method of claim 16 further operable to authenticate 
the business analyst via the interface prior to displaying the 
information. 

28. The software of claim 16 further operable to automati­
cally filter the displayed information based on a role of the 
business analyst. 

* * * * * 




