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(57) Abstract: A computing device includes mstructions that, when executed by a processing unit, cause the processing unit to:
create a business data catalog module that accesses and manipulates data residing on an internal data store and an external data
store, wherein the business data catalog module receives a request for data, determines whether the data resides in the internal data
store or the external data store, and access the data residing on the external data store, and create a external data provisioning
module that provisions data accessed from the external data store, wherein the external data provisioning module maps external
data from the external data store for presentation on a client computing device. A user can access and manipulate the data from the
external data store in a same manner as accessing and manipulating data from the internal data store.
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EXTENDING COLLABORATION CAPABILITIES TO EXTERNAL DATA

BACKGROUND
[0001] In modern enterprise computing system implementations, business data can be
distributed across multiple data stores. For example, a user can require access to multiple
“Linc-of-Business” data stores to acquire knowledge about business activities, such as
information about customers and other business-related data. These Line-of-Business data
stores can be spread across a system and can also be located externally from the system.
[0002] A user who leverages such data systems and other business processes may be
required to frequently navigate across multiple external business systems over the course
of day-to-day operations. Mancuvering between external business systems and fetching
content from external data stores can be complex and costly, from both an administrative
and a user perspective.

SUMMARY

[0003] In onec aspect, a computing device includes a processing unit, and a system
memory connected to the processing unit, the system memory comprising instructions
that, when executed by the processing unit, cause the processing unit to: create a business
data catalog module that accesses and manipulates data residing on an internal data store
and an external data store, wherein the business data catalog module receives a request for
data, determines whether the data resides 1n the internal data store or the external data
store, and access the data residing on the external data store; and create a external data
provisioning module that provisions data accessed from the external data store, wherein
the external data provisioning module maps external data from the external data store for
presentation on a client computing device. A user can access and manipulate the data
from the external data store in a same manner as accessing and manipulating data from the
internal data store.
[0004] In another aspect, a method for obtaining business data includes: receiving a
request for data from a data store; determining 1f the data resides on an internal data store
or an e¢xternal data store; when the data resides on the external data store, accessing
cxternal data on the external data store; mapping the external data from the external data
store; and presenting the external data from the external data store to a user in a same
manner as internal data from the internal data store.
[0005] In yet another aspect, a computer readable storage medium having computer-

executable mstructions that, when executed by a computing device, cause the computing
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device to perform steps including: creating definitions of business objects that encapsulate a
set of defined attributes related to the business objects; accessing definitions of entities and
performing an inventory of the attributes defined therein; receiving a request for data from a
data store; determining 1f the data resides on an internal data store or an external data store;
when the data resides on the external data store, accessing external data on the external data
store using one or more API calls specific to the external data store; mapping the external data
from the external data store; generating forms and views for presentation to the user of the
client computing device, wherein the views and forms contain content that 1s consistent with
permissible operations embodied in APIs of an external business system associated with the
external data store; presenting the external data from the external data store to a user in one of
the views or forms in a same manner as internal data from the internal data store; and allowing
the user to manipulate the external data store in a same manner as manipulating the internal

data trom the internal data store.

[0005a] According to another aspect of the present invention, there 1s provided a computing
device, comprising: a processing unit; a system memory connected to the processing unit, the
system memory comprising instructions that, when executed by the processing unit, cause the
processing unit to: create a business data catalog module that accesses and manipulates data
residing on an internal data store and an external data store, wherein the business data catalog
module recetives a request for data, determines whether the data resides in the internal data
store or the external data store, accesses the data residing on the external data store using one

or more application programming interface (API) calls specific to the external data store,

wherein information about APIs associated with the external data store is contained in the
internal data store, and wherein the information includes permissible operations and one or
more pre-defined constraints for rendering and operating on the external data, and creates
definitions of business objects that encapsulate a set of defined attributes related to the

business objects, the set of defined attributes including: an identifier attribute that represents a
persistent identity of a specific entity; a filter attribute that includes criteria for filtering data
members returned from the external data store; an actions attribute that includes references of
a uniform resource locator related to a specific entity; a relationships attribute that includes a

reference to at least one entity having an association defined thereon; and an access attribute

2



10

15

20

25

30

CA 02753706 2015-03-04

51028-182

that includes methods for setting access rights; and create an external data provisioning
module that provisions data accessed from the external data store, maps external data from the
external data store for presentation on a client computing device, and generates forms and
views for presentation and access to a user on the client computing device via a graphical user
interface, wherein the forms and views contain content associated With the permissible
operations embodied 1n application programming interfaces of an external business system
associated with the external data store, the permissible operations including: a creator method
that generates a first selectable menu 1tem that enables the user to create a new entity instance
including data for storage in the external data store; a specific finder method that generates a
second selectable menu item that enables the user to view data associated with an entity
instance; an updater method that generates a third selectable menu item that enables the user
to modify at least one property of an entity instance; and a deleter method that generates a
fourth selectable menu item that enables the user to delete an entity instance; wherein a user
can access and manipulate the data from the external data store in a same manner as accessing

and manipulating data from the internal data store.

[0005b] According to still another aspect of the present invention, there is provided a method
for obtaining business data, the method comprising: creating definitions ot business objects
that encapsulate a set of defined attributes related to the business objects, the set of defined
attributes including: an identifier attribute that represents a persistent identity of a specific
entity; a filter attribute that includes criteria for filtering data members returned from the
external data store; an actions attribute that includes references of a uniform resource locator
related to a specific entity; a relationships attribute that includes a reference to at least one
entity having an association defined thereon; and an access attribute that includes methods for
setting access rights; accessing definitions of entities and performing an inventory of
attributes defined therein; receiving a request for data from a data store; determining whether

the data resides on an internal data store or an external data store; when the data resides on the
external data store, accessing external data on the external data store using one or more API
calls specific to the external data store, wherein information about APIs associated with the
external data store is contained in the internal data store, the information including

permissible operations and one or more pre-defined constraints for rendering and operating on
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the external data; mapping the external data from the external data store; generating forms and
views for presentation to a user that include content associated with the permissible operations
embodied in application programming interfaces of an external business system associated
with the external data store, the permissible operations including: a creator method that
generates a first selectable menu item that enables the user to create a new entity instance
including data for storage in the external data store; a specific finder method that generates a
second selectable menu item that enables the user to view data associated with an entity
instance; an updater method that generates a third selectable menu item that enables the user
to modify at least one property of an entity instance; and a deleter method that generates a
fourth selectable menu item that enables the user to delete an entity instance; presenting the
external data from the external data store to the user in a same manner as internal data from
the internal data store; and allowing the user to manipulate the external data store in a same

manner as manipulating the internal data from the internal data store.

[0005¢] According to yet another aspect of the present invention, there 1s provided a computer
readable storage medium having computer-executable instructions that, when executed by a
computing device, cause the computing device to perform steps comprising: creating
definitions of business objects that encapsulate a set of defined attributes related to the
business objects, the set of defined attributes including: an identifier attribute that represents a
persistent identity of a specific entity; a filter attribute that includes criteria for filtering data
members returned from the external data store; an actions attribute _that includes references of

a uniform resource locator related to a specific entity; a relationships attribute that includes a

reference to at least one entity having an association defined thereon; and an access attribute
that includes methods for setting access rights; accessing definitions of entities and
performing an inventory of the attributes defined therein; receiving a request for data from a
data store; determining whether the data resides on an internal data store or an external data
store; when the data resides on the external data store, accessing external data on the external
data store using one or more API calls specific to the external data store; mapping the external
data from the external data store; generating forms and views for presentation to a user of the

client computing device, wherein the views and forms contain content that is consistent with

permissible operations embodied in APIs of an external business system associated with the
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external data store, wherein information about the APIs associated with the external data store
1s contained 1n the internal data store, the information including permissible operations and
one or more pre-defined constraints for rendering and operating on the external data,
including parameters, security authorization information, and filtering information, the
permissible operations including: a creator method that generates a first selectable menu item
that enables the user to create a new entity instance including data for storage 1n the external
data store; a specific finder method that generates a second selectable menu item that enables
the user to view data associated with an entity instance; an updater method that generates a
third selectable menu item that enables the user to modify at least one property of an entity
instance; and a deleter method that generates a fourth selectable menu item that enables the
user to delete an entity instance; presenting the external data from the external data store to
the user in one of the views or forms in a same manner as internal data from the internal data
store; and allowing the user to manipulate the external data store in a same manner as

manipulating the internal data from the internal data store.

[0006] This Summary is provided to introduce a selection of concepts, in a simplified form,
that are further described below in the Detailed Description. This Summary is not intended to
identify key or essential features of the claimed subject matter, nor is it intended to be used 1n

any way to limit the scope of the claimed subject matter.
DESCRIPTION OF THE DRAWINGS

[0007] Aspects of the present disclosure may be more completely understood in consideration

of the following detailed description of various embodiments in connection with the

accompanying drawings.
[0008] Figure 1 shows an example networked computing system.

[0009] Figure 2 shows an example server computing device from the system of Figure 1.
[0010] Figure 3 shows example logical modules of the server computing device ot Figure 2.

[0011] Figure 4 shows example logical modules of an example business data catalog module

of Figure 3.
2C
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[0012] Figure 5 shows example logical modules of an example external data list provisioning

module of Figure 3.

[0013] Figure 6 shows a flowchart for an example method for creation of an external data list.

[0014] Figure 7 shows a tlowchart for an example method for rendering an external data

list view.

[0015] Figure 8 shows a flowchart for an example method for a new form submission.

2d
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[0016] Figure 9 shows a flowchart for an example method for deletion of a specific
instance of an entity.

DETAILED DESCRIPTION
[0017] The present application 1s directed to systems and methods for integrating data
housed 1n one or more external data stores into a preferred business software platform.
The externally housed data 1s presented to a user as 1f the data were native to the preferred
business software platform. The user can perform operations on the data according to one
or more pre-defined constraints.
[0018] Examples described herein include data stores that are “internal” and data stores
that arc “external.” Data stores that are “internal” are stores located within a system or
enterprise and accessible only within the system or enterprise because of, for example,
security measures such as firewalls. Data stores that are “external” are stores that are
accessible outside the system or enterprise through, for example, a network such as the
Internet.
[0019] The following example embodiments are described herein with respect to the
SHAREPOINT® team services portal server services platform from Microsoft
Corporation of Redmond, Washington. However, the concepts of the present disclosure
are also applicable to other systems 1n which 1t would be desirable to integrate externally-
located data 1nto a software platform.
[0020] Figure 1 shows an example networked computing system 100 including data
housed 1n both internal and external data stores that are accessed by a business software
platform. The terms “system’ and “platform” generally refers to any hardware
architecture and/or software framework that enables computer software to execute
program modules, algorithms, operations, and tasks on one or more computing devices
that may be interconnected in a networked environment.
[0021] The example networked computing system 100 includes a client computing device
105, a server computing device 110, a local business system 1135, a local data store 120, a
plurality of external business systems 125a-c (collectively, external business systems 125),
and external data stores 130a-c (collectively, external data stores 130). Additionally, a
first communication network 135a and a second communication network 135b
(collectively, communication network 135) are shown. Other embodiments of example
networked computing environment 100 are possible as well.
[0022] The communication network 135 1s a bi-directional data communication path for

data transfer between one or more computing devices. In the example embodiment, the
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first communication network 135a establishes an internal communication path for data
transter between the client computing device 105 and the server computing device 110.
The second communication network 135b establishes an external communication path for
data transfer between the server computing device 110 and the external business systems
125.

[0023] In general, communication network 135 can be of any of a number of wireless or
hardwired WAN, LAN, Internet, or other packet-based communication networks such that
data can be transferred among the elements of example environment 100. Other
embodiments of communication network 135 are possible as well.

[0024] In the example shown, the network 135a 1s a network that 1s located internally with
respect to a business data platform 140. The network 135a 1s “internal” because the
network 135a 1s a LAN or WAN that 1s only accessible to the devices 105, 110 and other
devices located behind security provisions, such as a firewall, associated with the business
data platform 140.

[0025] The network 135b 1s a network that is accessible by a plurality of computing
devices outside of the business data platform 140. For example, the network 135b can be
the Internet or another network that 1s accessible outside of the business data platform 140.
[0026] The computing devices 105, 110 can be general purpose computing devices, as
described below. In the example shown, the server computing device 110 1s a business
server that can implement business processes. Example business processes include data
collaboration processes, data management processes, and others. The server computing
device 110 can include of a plurality of interconnected server computing devices operating
together to implement business processes.

[0027] The local business system 115 1s a computing device that includes one or more
business systems that provide business applications. The local business system 115
typically includes business logic that operates on data located in one or more data stores,
such as the local data store 120, described 1n further detail below. One example local
business system 1s Windows SharePoint Services 3.0 provided by Microsoft Corporation.
Other embodiments of local business system 115 are possible as well.

[0028] The local data store 120 1s a data storage medium such as a relational data store or
any other type of persistent data storage device. The local data store 120 stores data in a
predefined format such that the server computing device 110 can query, modify, and
manage data stored thereon. For example, the local data store 120 can be an XML-

cnabled database such as a structured query language (SQL) database. In certain
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embodiments, the local data store 120 can comprise of a plurality of data storage devices
logically grouped together into an interconnected “Farm”™ configuration. Other
embodiments of the local data store 120 are possible as well.

[0029] As depicted in Figure 1, the client computing device 105, server computing device
110, local business system 115, and local data store 120 are logically grouped together
within the business data platform 140 to functionally operate as a business software
platform. For example, a user can interact with a Web browser application on the client
computing device 105 to leverage functionalities of the respective devices 110, 115 and
local data store 120 as a tool for business data management and collaboration with one or
more other users operating within the business data platform 140.

[0030] Onc example embodiment of such a business data platform 1s the SHAREPOINT®
team services portal server services platform from Microsoft Corporation. In the example
embodiment, a platform component may be embodied as Office SharePoint Server 2007,
and a services component may be embodied as Windows SharePoint Services 3.0,
respectively. Other embodiments of the business data platform 140 are possible as well.
[0031] External business systems 125 are similar to the local business system 1135, as
described above, with the exception of operating outside the business data platform 140.
Each respective external business system 125a-¢ can include one or more business systems
that provide business applications.

[0032] For example, one or more of the external business systems 125a-c¢ can be an
enterprise resource planning (ERP) system from SAP America, Inc. of Newtown Square,
Pennsylvania, or another general customer relationship management system. In general,
cach of the respective external business systems 125a-¢ can be of any type of Line-of-
Business system that includes an external service or software system with business logic
operating on data located 1n a relational data store or any other type of persistent data
storage device.

[0033] In the example embodiment, cach of the respective external business systems
125a-c 1s communicatively connected to respective external data stores 130a-c. The
external data stores 130 can be configured 1n a manner similar to that of local data store
120, as described above, where each respective external data store 130a-c 1s formatted
such that a corresponding external business system 125a-¢ can operate on data stored
therecon. Other embodiments of external data stores 130 are possible as well.

[0034] In a stmilar manner as described above with respect to the elements of the business

data platform 140, a user can interact with a Web browser application on the client
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computing device 105 to leverage functionalities of the server computing device 110,
external business systems 125, and external data stores 130 as a tool for business data
management and collaboration with one or more other users that are operating within the
context of the business data platform 140.

[0035] While the external business systems 125 and external data stores 130 are located
outside of the business data platform 140, the server computing device 110 of the present
disclosure 1s configured to integrate the functionality of external business systems 125 into
the business data platform 140.

[0036] For example, as described 1n further detail below, the server computing device 110
can be configured to implement a mapping operation in which external business data 1s
brought into the context of the business data platform 140. In this example, the server
computing device 110 implements a plurality of methods for presenting and operating on
respective external business data, which are similar to methods for presenting and
operating on business data that 1s housed internal to the business data platform 140. In this
manner, external business data 1s presented to the user and operated on as 1f 1t were native
(1.c., internal) to the business data platform 140.

[0037] Figure 2 shows a detailed view of the server computing device 110 of Figure 1. As
mentioned above, 1n the example shown, the server computing device 110 1s a computing
device that includes at least one processing unit 205 and system memory 210.

[0038] For example, the server computing device 110 can a desktop computer, laptop
computer, or personal data assistant. The server computing device 110 can include any
number of input/output devices, a central processing unit (CPU), a data storage device, a
network device, and any other functional devices to otherwise process and transfer data.
[0039] Depending on the configuration and type of computing device, the system memory
210 may be volatile (¢.g., RAM), non-volatile (¢.g., ROM, flash memory, ¢tc.) or any
combination thercof. The system memory 210 can store an operating system 2135 for

controlling the operation of a computing device. One example operating system 2135 18 the

WINDOWS® operating system from Microsoft Corporation, or a server, such as
Microsoft Office SharcPoint Server 2007, also from Microsoft Corporation.

[0040] The system memory 210 may also include one or more software applications 220
and may include program data. Software applications 220 may include many different
types of single and multiple-functionality programs, such as an electronic mail program, a

calendaring program, an Internet browsing program, a spreadsheet program, a program to
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track and report information, a word processing program, and many others. One example
program 1s the Office suite of applications from Microsoft Corporation.

[0041] The server computing device 110 can have additional features or functionality. For
example, the server computing device 110 may also include additional data storage
devices (removable and/or non-removable) such as, for example, magnetic disks, optical
disks, or tape. Such additional storage 1s 1llustrated in Figure 2 by removable storage 225
and non-removable storage 230. Computer readable storage media may include physical
volatile and nonvolatile, removable and non-removable media implemented 1in any method
or technology for storage of information, such as computer readable instructions, data
structures, program modules, or other data. The system memory 210, removable storage
225 and non-removable storage 230 are all examples of computer readable storage media.
Computer storage media includes, but 1s not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital versatile disks (DVD) or other
optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used to store the desired information
and which can be accessed by server computing device 110. Any such computer storage
media may be part of the server computing device 110.

[0042] The server computing device 110 can also have mput device(s) 235 such as
keyboard, mouse, pen, voice mnput device, touch mput device, etc. Output device(s) 240
such as a display, speakers, printer, etc. may also be included.

[0043] The server computing device 110 can also contain a communication connection
245 that enable communications with other computing devices (¢.g., clients, servers,
databases), such as external business systems 125, over a network (e.g., communication
network 135 of Figure 1) in a networked, distributed computing environment. The
communication connection 245 1s one example of communication media. Communication
media may typically be embodied by computer readable instructions, data structures,
program modules, or other data 1n a modulated data signal, such as a carrier wave or other
transport mechanism, and includes any information delivery media. The term “modulated
data signal” means a signal that has one or more of 1ts characteristics set or changed 1n
such a manner as to encode information in the signal. By way of example, communication
media includes wired media such as a wired network or direct-wired connection, and
wireless media such as acoustic, RF, infrared and other wireless media.

[0044] In example embodiments, the client computing device 105 of Figure 1 can be

configured 1n a manner similar to that of the server computing device 110, as described
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above. The client computing device 105 can also contain a Web browser application that
renders a graphical user interface. In this manner, a user can interact with online content
via a Web page. In example embodiments, the Web browser application is a client
program that uses HTTP (Hypertext Transfer Protocol) to make requests of Web servers
for online content. One example of such a Web browser application 1s the INTERNET
EXPLORER® internet browser, from Microsoft Corporation.

[0045] In general, example system 100 can include a plurality of client computer devices
105 and server computing devices 110. Other embodiments of client computing device
105 and the server computer device 110 are possible as well.

[0046] Figure 3 shows example logical modules of the server computing device 110 of
Figure 2. The server computing device 110 includes an example business data catalog
(BDC) module 305 and an example external data list provisioning (EDL) module 310.
[0047] The BDC module 305 and EDL module 310 operate together to integrate business
data residing on external data stores 130 within the context of business data platform 140.
For example, in one embodiment, the BDC module 305 and the EDL module 310 together
generate and render an “external data list” of business data gathered from external data
store 130a on a graphical user interface of a Web browser application running on the client
computing device 105. The user of the client computer device 105 can access and/or
manipulate this external business data in a same manner as the user can access and
manipulate data residing internal to the business data platform 140.

[0048] The example BDC module 305 includes logical modules of software executing on
the server computing device 110 that enable the BDC module 305 to access and/or
manipulate data residing on the external data stores 130. In general, when a user,
interacting with a Web browser application via the client computing device 105, requests
data, the BDC module 305 receives the request and makes a determination of whether the
requested data resides internally or externally with respect to the business data platform
140. Upon, evaluating the status of the requested data, the BDC module 305 processes the
data request.

[0049] In example embodiments, when the data request 1s associated with business data
residing external to the business data platform 140, the BDC module 305 fetches the
business data of various data types from external data stores 130 by using application
programming interface (API) calls which are supported by respective external business
systems 123, as the business logic of external business systems 125 are represented

through a facade of APIs. In example embodiments, respective APIs of each respective
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external business system 125a-c¢ define permissible operations along with one or more pre-
defined constraints for otherwise rendering and operating on business data residing 1n
respective external data stores 130a-c.

[0050] In onc aspect, information about APIs associated with respective external business
systems 125a-c are contained 1n data stored in the local data store 120 that can be accessed
by the BDC module 305. Additionally, other data that 1s associated with each respective
external business system 125a-c can be stored 1n the local data store 120 as well, including
various parameters and definitions of constructs that the BDC module 305 leverages to
access and obtain data from external data stores 130.

[0051] For example, this data can include data related to entities, methods, parameters and
parameter descriptors associated with each method, security authorization information,
filtering information, and parameters associated with each of the respective external
business systems 125 and external data stores 130. Additionally, local data store 120 can
contain data describing the types of data stored 1n each of the respective external data
stores 130.

[0052] The example EDL module 310 includes logical modules of software running on
the server computing device 110 that enables the EDL module 310 to provision business
data housed 1n external data stores 130 within the context of business data platform 140.
For example, the EDL module 310 includes algorithms that map external business data to
“views” and “forms” for presentation on the client computing device 105 via a Web
browser application. In one aspect, provisioning of external business data refers to a
process of making configurations to bring about changes 1n a product.

[0053] In example embodiments, a “view’” corresponds to methods for displaying external
business data based on a configuration of respective external business systems 125 and
corresponding external data stores 130, according to data stored in local data store 120, as
described above. A “form” corresponds to methods for data to update external business
data stored 1n respective external data stores 130. In this manner, provisioned views and
forms contain content that are consistent with the permissible operations embodied in the
APIs of the respective external business systems 125, and enable external business data to
be accessed and modified via permissible CRUDQ operations (create, read, update, delete
and query operations), as described 1n further detail below.

[0054] Figure 4 shows a detailed view of example logical modules of the BDC module
305 of Figure 3. In example embodiments, the BDC module 305 includes an example

parameters module 405 and an example entity module 410.
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[0055] The parameters module 405 comprises software that accesses connection
parameters and definitions of a plurality of business systems that the BDC module 305 can
model and access as a source of business data and business logic. In example
embodiments, respective business system specific connection parameters and definitions
are contained 1n data stored 1n the local data store 120 that can be accessed by the
parameters module 405.

[0056] In general, business systems can be defined to exist both within and outside of the
context of business data platform 140. For example, connection parameters and
definitions for local business system 115 and respective external business systems 125a-c
may be defined. Furthermore, the BDC module 3035 1s extensible in that new business
systems with respective parameters and definitions may be defined at any time.

[0057] The entity module 410 comprises software that creates definitions of business
objects that encapsulate a set of defined attributes related to a business object, referred to
as an entity. In example embodiments, entities and associated attributes are contained in
data stored 1n the local data store 120 that can be accessed by the entity module 410.
[0058] In general, an 1nstance of an entity contains data members that may be of a simple
type that represent scalar types such as integers and strings, or a complex type that
represents a structured field, such as an Address. For example, an entity instance such as
“Customers” or “Employees,” can include a tabular list data. In the example embodiment,
the “Customers” entity instance can include a tabular list of data comprising columns that
contain fields such as Customer Name, Orders, Products, and Addresses, where the tabular
l1st would include data members assigned to each respective column and row.

[0059] In one aspect, entity attributes can comprise of a plurality of definitions that dictate
how fields and respective data members related to a specific entity are accessed, modified,
and rendered. For example, entity attributes related to methods assigned to CRUDQ
operations can dictate allowable CRUDQ operations and related functionalities. For
example, 1f a method of a type “Creator” 1s defined within the attributes of an entity,
creation of a new 1nstance of entity 1s allowed. Furthermore, as described 1n further detail
below, CRUDQ operations can be logically grouped into a View Group, that enables
provisioning of cach of respective views and forms associated with the entity.

[0060] The provisioned views and forms will have related functionalities associated with,
for example, the defined methods assigned to CRUDQ operations within a View Group.
For example, 1f a “Creator” method 1s defined within a View Group of an entity, a “New”

menu 1tem may be provisioned on a Web page that a user may select to create a new entity
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instance. Other example methods include a method of a type “Finder” or “Specific
Finder” that correspond to a view; a method of a type “Updater” that allows for update of
one or more properties of a specific entity mstance; and a method of a type “Deleter” that
allows for deletion of a specific entity instance.

[0061] As mentioned above, 1n certain embodiments, methods assigned to CRUDQ
operations for respective views and forms can be logically grouped together into a View
Group. In general, an entity may contain multiple view groups. For example, one specific
view of a “Customers” entity instance may correspond to a set of columns that can include
“First Name” and “Last Name” and a “Company Name.” In certain embodiments, this
specific view may only support a viewing operation, in which the associated View Group
would only contain a method of type “Finder” or “Specific Finder,” as described 1n further
detail below.

[0062] In example embodiments, other types of defined entity attributes are possible as
well. For example, an “Identifier” attribute can be defined that represents a persistent
identity of a specific entity, such as a primary key, such that a respective entity can be
identified. Further, a “FilterDescriptor” attribute can be defined that includes criteria for
filtering data members that are returned after an invocation of a method assigned to a
respective CRUDQ operation. Several example filtering criteria include a “PageNumber”
criteria, a “Wildcard” criteria, a “Comparison” criteria, and others. Additionally, an
“Actions” attribute can be defined that includes actions that are references to a URL that
are might be related to the entity.

[0063] Further, a “Relationships™ attribute can be defined that contains references to one
or more entities that an association 1s defined on. In example embodiments, associations
represent relationships between one or more entities. Additionally, an “Access” attribute
can be defined that includes methods an administrator can leverage to set access rights on
(1.c., CRUDQ operations). Many other methods or types of entity attributes may be
defined as well.

[0064] Figure 5 shows a detailed view of logical modules of the example EDL module
310 of Figure 3. In example embodiments, the EDL module 310 includes an example
schema generation module 505, and an example forms and views generation and rendering
(FVGR) module 510.

[0065] In onc aspect, the example schema generation module 505 and the FVGR module
510 enable the EDL module 310 to integrate business data housed 1n external data stores

130 1nto the context of business data platform 140 by mapping respective business data to
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views and forms for presentation to a user via a graphical user interface instantiated by a
Web browser application on the client computing device 105. According to the principles
of the present disclosure, the provisioned views and forms contain content that are
consistent with the permissible operations embodied 1n the APIs of respective external
business systems 125, as obtained by the BDC module 305.

[0066] In one aspect, the schema generation module 505 comprises software that accesses
definitions of entities as defined 1n entity module 410, as described above. In general, the
schema generation module 505 accesses a respective entity and all associated attributes as
contained 1n data stored 1n the local data store 120. For example, the schema generation
module 505 may receive a request to access an entity “Customers™ and perform an
inventory of the attributes defined therein. In the example embodiment, the “Customers™
entity may be defined within the context of business data platform 140, and therefore as a
default may contain all methods associated with standard CRUDQ operations, including
the “Creator’” method, the “Specific Finder” method, the “Updater” method, and the
“Deleter” method. Accordingly, upon request, the schema generation module 505 would
perform an inventory that would reflect the presence of the recited CRUDQ methods of
the “Customers” entity.

[0067] As another example, the schema generation module 505 may receive a request to
access an entity “Employees”™ and perform an inventory of the attributes defined therein.
In the example embodiment, the “Employees™ entity may be defined outside of the context
of business data platform 140, and therefore may not contain all of the CRUDQ methods.
For example, the “Employees” entity may not include the “Creator’” method, and
therefore, upon request, the schema generation module 505 would inventory that the
“Employees” entity as only having the “Specific Finder” method, the “Updater” method,
and the “Deleter” method.

[0068] The FVGR module 510 comprises software that accesses schema generation
module 505 to request an inventory of attributes defined within a respective entity.
Subsequently, based on an ascertained inventory, the FVGR module 510 generates forms
and views for later presentation to a user of client computing device 105 via a graphical
user interface mstantiated by a Web browser application. In this manner, the provisioned
views and forms contain content that are consistent with the data types of external
business data residing on respective external data stores 130 and business permissible

operations embodied 1n the APIs of respective external business systems 125, as obtained

by the BDC module 305.
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[0069] For example, with respect to the entity “Customers” as described above, the FVGR
module 510 accesses the schema generation module 505 to request an inventory of the
attributes of the entity “Customers.” In the example embodiment, the schema generation
module 505 would perform the inventory and return the defined attributes, including the
“Creator’” method, the “Specific Finder” method, the “Updater” method, and the “Deleter”
method.

[0070] Subsequently, the FVGR module 510 creates forms and views 1n response to a
request by client computing device 105 of relevant data from an instance of entity
“Customers.” This may include, for example, creating a “New’” menu 1item, and creating a
“Newltem.aspx” Web page when the “Creator” method 1s found. When the “Updater”
method 1s found, this may include creating an “Edit” menu item, and creating an
“Editltem.aspx” Web page. When the “Deleter” method 1s found, this may include
creating a “Delete” menu 1tem. Additionally, as described in further detail below, when
the “Specific Finder” 1s found, this may include creating a “View” menu item; and during
creation of an external data list, creating a new display form “Displtem.aspx”, where the
“Specific Finder” will be interrogated for the fields that are returned by 1t and will be
added as fields on the “Displtem.aspx” display form.

[0071] Similarly, with respect to the entity “Employees,” as described above, the FVGR
module 510 accesses the schema generation module 505 to request an inventory of the
attributes of the entity “Employees.” In the example embodiment, the schema generation
module 505 performs the inventory and returns the obtained defined attributes, including
the “Specific Finder” method, the “Updater” method, and the “Deleter” method.

[0072] Subsecquently, the FVGR module 510 provisions forms and views 1n response to a
request of external business data by client computing device 105. In example
embodiments, this may include, creating views and forms with respect to the “Specific
Finder” method, the “Updater” method, and the “Deleter” method, 1n a manner similar as
described above with respect to the “Customers” entity. However, 1n the example
embodiment, the “Creator’” method 1s not found 1n “Employees™ entity, and therefore no
associated form, along with any associated links, would be displayed.

[0073] Examples described herein include rendering business data on a Web browser
application. However the systems and method of the present disclosure can be applicable

to any client rendering process such as, for example, rendering Extensible Application

Markup Language (XAML) for Windows Presentation Foundation (WPF).
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[0074] As described above, the platform 140 allows the user to access, view, and
manipulate data residing on both internal and external data stores. Examples of such
operations are described below with reference to Figures 6-8.

[0075] Figure 6 shows a flowchart of an example method 600 for creation of an external
data list. At operation 605, a business application 1s instantiated on a server computing
device. Subsequently, at operation 607, the server computing device accesses a local data
store and performs an inventory of attributes defined within definitions of all entities
stored 1n the local data store.

[0076] At operation 610, the server computing device analyzes the inventory of attributes
acquired at operation 605 to 1dentity, for example, one or more parameters of a respective
external data store that houses business data which will be used to create the external data
l1st.

[0077] At operation 615, the server computing device performs a mapping procedure 1n
which data types of data members of the external data source are mapped to data type
ficlds that are native to a preferred business data platform. For example, a “Customer”
entity instance may have “First Name” and “Last Name” having data members with a type
of “string.” The server computing device would map the “First Name” and “Last Name”
data members to data type fields having a “string” type that are native to the business data
platform. In embodiments in which the preferred business data platform 1s, for example,
SharcPoint, operation 615 can map the “First Name™ and “Last Name” data members of
the “Customer” entity type to a “SPList” ficld, which 1s a “string” data type field that
cnables rendering of the external business data in views and forms within the context of
SharcPoint. In this manner, the mapping procedure of operation 615 operates to surface
external business data into the business data platform as 1f 1t 1s native data.

[0078] Next, at operation 620, the server computing device creates an external data list. In
example embodiments, the external data list 1s configured without any respective views or
forms. In one aspect, the created external data list 1s demarked as to allow the business
data platform to connect to the respective external data source via the server computing
device at any point 1n time.

[0079] At operations 625, the server computing device analyzes the inventory of attributes
acquired at operation 605 to determine which of the methods associated with CRUDQ
operations are defined within entities stored in the local data store. In certain
embodiments, the methods are logically grouped within a View Group assigned to each of

respective view and form for a specific entity.
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[0080] At operation 630, the server computing device creates views for each “Finder”
method found mm a View Group at operation 625. In example embodiments, the server
computing device creates a Web page for cach View Group containing a “Finder” method
and configures a view Web Part to be rendered on the Web page. In one aspect, the Web
Part leverages a Collaborative Application Markup Language (CAML) view XML
generated from the “Finder” method and lists all the data type fields that will be returned
in the view. In one aspect, the Web page 1s configured such that when a user browses to
the Web page, the “Finder” will execute and the external business data will be fetched
from the external data store and of shaped by the server computing device into a form
consistent with which a user may expect in the business data platform.

[0081] At operation 635, the server computing device creates forms for each “Update”
method found 1n a View Group at operation 625. For example, an “EditForm” 1s created
when a respective View Group supports an “Update” method. In example embodiments,
the server computing device creates a Web page for each View Group containing an
“Update” method and configures a form Web Part to be rendered on the Web page. At
opcration 640, the server computing device maps actions associated with respective
external business data to custom actions of the business data platform. For example,
references to a URL that might be related to the entity are created.

[0082] Figure 7 shows a flowchart of an example method 700 for rendering an external
data list view. At operation 703, the server computing device accesses a local data store
and performs an inventory of attributes defined within definitions of all entities stored in
the local data store. The server computing device analyzes the inventory of attributes such
that, for example, the server computing device 18 enabled to call an external business
system API that will allow external business data to be fetched. In example embodiments,
the inventoried attributes include, for example, a “LobSystemInstance,” an
“EntityNamespace,” an “Entity Name,” and “SpecificFinder” name, which fully define a
View Group for a respective entity.

[0083] At operation 710, for a respective “Finder” method identified in the inventory at
operation 703, a “Finder” method name 1s stored in a view CAML similar to, for example,
operation 630 of example method 600, as described above. At operation 715, the server
computing device calls an external business data system API to determine a set of filters

on the “Finder,” and configure the filter values based on the values stored 1n the view

CAML.
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[0084] At operation 720, the server computing device executes the “Finder” method to
retrieve the external business data from the external data source. At operation 7235, the
retrieved data 1s reordered according to the view CAML one or more sorting, filtering and
paging arc applied to the retrieved data. In general, the retrieved data 1s loaded 1nto
memory as a data table and an indexing scheme 1s used to prevent the need to copy data
many times in the table. At operation 730, HTML 1s rendered to a Web page for the
retrieved data conditioned in manner consistent with operation 725. In the example,
embodiment, the retrieved data 1s rendered based on the data type field that 1s native to the
business data platform.

[0085] Figure & shows a flowchart for an example method 800 for a new form submission.
At operation 8035, the server computing device collects form field values from the local
data store. In example embodiments, operation 805 1s implemented by a user selecting
“OK” on a rendered Web page Edit form to collect HTML form field values.

[0086] At operation 810, the server computing device accesses the local data store and
performs an inventory of attributes defined within definitions of all entities stored 1n the
local data store. In this manner, the server computing device 1s enabled to call an external
business data system API that will allow external business data to be fetched. In example
embodiments, the inventoried attributes include, for example, a “LobSystemlInstance,” an
“EntityNamespace,” an “Entity Name,” and “SpecificFinder” name, which fully define a
View Group for a respective entity.

[0087] At operation 815, the server computing device analyzes the inventory of attributes
to determine, for example, “Updater” method parameters defined within definitions of all
entitics stored 1n the local data store. In example embodiment, for each field value 1n a
form, an associated “Updater” parameter 18 set. At operation 8235, the server computing
device executes the “Updater” method to update external business data 1n a respective
external data store.

[0088] Figure 9 shows a flowchart for an example method 900 for deletion of a specific
instance of an entity. At operation 910, the server computing device accesses a local data
store and performs an inventory of attributes defined within definitions of all entities
stored 1n the local data store. The server computing device analyzes the inventory of
attributes acquired such that, for example, an entity “Identifier’” attribute that represents an
identity of a specific entity, such as a primary key, such that a respective entity can be

1dentified.
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[0089] At operation 9135, the server computing device analyzes the inventory of attributes
acquired at operation 910 such that, for example, the server computing device 1s enabled
to call an external business data system API that will allow external business data to be
fetched. In example embodiments, the inventoried attributes include, for example, a
“LobSystemlInstance,” an “EntityNamespace,” an “Entity Name,” and “SpecificFinder”
name, which fully define a View Group for a respective entity. At operation 920, the
server computing device executes a “Deleter” method.

[0090] The example embodiments described herein can be implemented as logical
operations 1n a computing device 1n a networked computing system environment. The
logical operations can be implemented as: (1) a sequence of computer implemented
instructions, steps, or program modules running on a computing device; and (11)
interconnected logic or hardware modules running within a computing device.

[0091] For example, the logical operations can be implemented as algorithms 1n software,
firmware, analog/digital circuitry, and/or any combination thercof, without deviating from
the scope of the present disclosure. The software, firmware, or sitmilar sequence of
computer instructions can be encoded and stored upon a computer readable storage
medium and can also be encoded within a carrier-wave signal for transmission between
computing devices.

[0092] Although the subject matter has been described in language specific to structural
features and/or methodological acts, 1t 18 to be understood that the subject matter defined
in the appended claims 1s not necessarily limited to the specific features or acts described
above. Rather, the specific features and acts described above are disclosed as example

forms of implementing the claims.
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CLAIMS:

1. A computing device, comprising:
a processing unit;

a system memory connected to the processing unit, the system memory
comprising instructions that, when executed by the processing unit, cause the processing unit

to:

create a business data catalog module that accesses and manipulates data
residing on an internal data store and an external data store, wherein the business data catalog
module receives a request for data, determines whether the data resides in the internal data
store or the external data store, accesses the data residing on the external data store using one
or more application programming interface (API) calls specific to the external data store,
wherein information about APIs associated with the external data store 1s contained in the
internal data store, and wherein the information includes permissible operations and one or
more pre-defined constraints for rendering and operating on the external data, and creates
definitions of business objects that encapsulate a set of defined attributes related to the
business objects, the set of defined attributes including: an identifier attribute that represents a
persistent identity of a specific entity; a filter attribute that includes criteria for filtering data
members returned from the external data store; an actions attribute that includes references of

a uniform resource locator related to a specific entity; a relationships attribute that includes a

reference to at least one entity having an association defined thereon; and an access attribute

that includes methods for setting access rights; and

create an external data provisioning module that provisions data accessed from

the external data store, maps external data from the external data store for presentation on a

client computing device, and generates forms and views for presentation and access to a user
on the client computing device via a graphical user interface, wherein the forms and views
contain content associated with the permissible operations embodied in application
programming interfaces of an external business system associated with the external data store,

the permissible operations including: a creator method that generates a first selectable menu
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item that enables the user to create a new entity instance including data for storage in the
external data store; a specific finder method that generates a second selectable menu 1tem that
enables the user to view data associated with an entity instance; an updater method that
generates a third selectable menu item that enables the user to modify at least one property ot
an entity instance; and a deleter method that generates a fourth selectable menu 1tem that

enables the user to delete an entity instance;

wherein a user can access and manipulate the data from the external data store

in a same manner as accessing and manipulating data from the internal data store.

2. The computing device of claim 1, further comprising the external data store
that includes the external data, the external data including entities of a business system,
methods associated with the entities of the business system, and parameters used by the

methods.

3. The computing device of claim 1, wherein the business data catalog module
further comprises a parameters module that includes connection parameters and definitions for

a plurality of different external data stores.

4. The computing device of claim 3, wherein the connection parameters includes

definitions for both internal data stores and the external data stores.

5. The computing device of claim 1, wherein the entity module contains data

members that represent scalar types.

0. The computing device of claim 1, wherein the external data provisioning
module further comprises a schema generation module that accesses definitions of entities and

performs an inventory of the attributes defined therein.

7. The computing device of claim 1, wherein the external data provisioning
module maps external data from the external data store for presentation on a client computing
device by mapping data types of data members of the external data source to data type fields

that are native to the computing device.
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8. The computing device of claim 1, comprising a schema generation module that
presents the external data from the external data store to the user in a same manner as internal

data from the internal data store.
9. A method for obtaining business data, the method comprising:

creating definitions of business objects that encapsulate a set of defined
attributes related to the business objects, the set of defined attributes including: an identifier

attribute that represents a persistent identity of a specific entity; a filter attribute that includes
criteria for filtering data members returned from the external data store; an actions attribute
that includes references of a uniform resource locator related to a specific entity; a
relationships attribute that includes a reference to at least one entity having an association

defined thereon; and an access attribute that includes methods for setting access rights;

accessing definitions of entities and performing an inventory of attributes

defined therein;
recelving a request for data from a data store;

determining whether the data resides on an internal data store or an external

data store;

when the data resides on the external data store, accessing external data on the

external data store using one or more API calls specific to the external data store, wherein
information about APIs associated with the external data store is contained in the internal data
store, the information including permissible operations and one or more pre-defined

constraints for rendering and operating on the external data;

mapping the external data from the external data store;

generating forms and views for presentation to a user that include content
associated with the permissible operations embodied in application programming interfaces of
an external business system associated with the external data store, the permissible operations

including: a creator method that generates a first selectable menu item that enables the user to
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create a new entity instance including data for storage in the external data store; a specific
finder method that generates a second selectable menu 1tem that enables the user to view data
associated with an entity instance; an updater method that generates a third selectable menu

item that enables the user to modity at least one property of an entity instance; and a deleter

method that generates a fourth selectable menu item that enables the user to delete an entity

instance;

presenting the external data from the external data store to the user in a same

manner as internal data from the internal data store; and

allowing the user to manipulate the external data store in a same manner as

manipulating the internal data from the internal data store.

10. The method of claim 9, further comprising defining data members that

represent scalar types.

11. The method of claim 9, wherein mapping the external data from the external
data store comprises mapping data types of data members of the external data source to data

type fields that are native to the computing device.

12. The method of claim 9, wherein accessing definitions ot entities and

performing an inventory of attributes defined therein further including accessing connection

parameters for a plurality of different external data stores.

13. The method of claim 12, wherein the connection parameters includes

definitions for both internal data stores and the external data stores.

14. The method of claim 9, wherein presenting the external data from the external
data store to the user in one of the views or forms are presented via a graphical user interface

instantiated by a web browser application.

15. A computer readable storage medium having computer-executable instructions
that, when executed by a computing device, cause the computing device to perform steps

comprising:
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creating definitions of business objects that encapsulate a set of defined
attributes related to the business objects, the set of defined attributes including: an identifier
attribute that represents a persistent identity of a specific entity; a filter attribute that includes
criteria for filtering data members returned from the external data store; an actions attribute
that includes references of a uniform resource locator related to a specific entity; a
relationships attribute that includes a reference to at least one entity having an association

defined thereon; and an access attribute that includes methods for setting access rights;

accessing definitions of entities and performing an inventory of the attributes

detined therein;
rece1ving a request for data from a data store;

determining whether the data resides on an internal data store or an external

data store;

when the data resides on the external data store, accessing external data on the

external data store using one or more API calls specific to the external data store;
mapping the external data from the external data store;

generating forms and views for presentation to a user of the client computing
device, wherein the views and forms contain content that 1s consistent with permissible
operations embodied in APIs of an external business system associated with the external data
store, wherein information about the APIs associated with the external data store 1s contained
in the internal data store, the information including permissible operations and one or more
pre-defined constraints for rendering and operating on the external data, including parameters,
security authorization information, and filtering information, the permissible operations
including: a creator method that generates a first selectable menu item that enables the user to
create a new entity instance including data for storage in the external data store; a specific
finder method that generates a second selectable menu item that enables the user to view data
associated with an entity instance; an updater method that generates a third selectable menu

item that enables the user to modify at least one property of an entity instance; and a deleter
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method that generates a fourth selectable menu item that enables the user to delete an entity

Instance;

presenting the external data from the external data store to the user in one of

the views or forms in a same manner as internal data from the internal data store: and

allowing the user to manipulate the external data store in a same manner as

manipulating the internal data from the internal data store.

16. The computer readable storage medium of claim 15, further comprising

defining data members that represent scalar types.

17. The computer readable storage medium of claim 15, mapping the external data
from the external data store comprises mapping data types of data members of the external

data source to data type fields that are native to the computing device.

18. The computer readable storage medium of claim 15, wherein accessing

definitions of entities and performing an inventory of attributes defined therein further

including accessing connection parameters for a plurality of different external data stores.

19. The computer readable storage medium of claim 18, wherein the connection

parameters includes definitions for both internal data stores and the external data stores.

20. The computer readable storage medium of claim 15, wherein presenting the
external data from the external data store to the user in one of the views or forms are

presented via a graphical user interface instantiated by a web browser application.
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