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(57) ABSTRACT

Software solutions in a business software framework can
expose their data via web services, which can readily
provide access to all non-customized fields of objects
included as part of the default installation of the software
solution. However, customer-added extensions, such as for
example custom fields and the like, added to customize the
software solution for a specific business or business use can
be difficult to add to web services by a typical business user
who lacks technical abilities. Described herein are
approaches to enabling addition of custom fields to web
services via an intuitive interface that does not require
technical understanding of the software solution, the busi-
ness software framework, web services, etc.

14 Claims, 6 Drawing Sheets

402 —_|

RECEIVE, AT RUNTIME VIA USER INTERFACE OF BUSINESS SOFTWARE
ARCHITECTURE, USER INPUT INCLUDING SELECTION OF OPTION TO
DEFINE FURTHER USAGE OF CUSTOM FIELD DEFINED FOR CUSTOMER
ORGANIZATION AND EXTENDING STANDARD DATA STRUCTURE.

PRESENT LIST OF AVAILABLE WEB SERVICES FOR MAKING DATA OF

404 —_| BUSINESS SOFTWARE ARCHITECTURE AVAILABLE FOR MIGRATION TO

OR INTEGRATION WITH ANOTHER SOFTWARE SOLUTION VIAFURTHER
USER SCREEN OF USER INTERFACE.

406 —_|

DYNAMICALLY GENERATE EXECUTABLE CODE NECESSARY TO ADD
CUSTOM FIELD TO SELECTED WEB SERVICE AT RUNTIME UPON
DETECTION OF USER SELECTION OF SELECTED WEB SERVICE FROM
LIST OF AVAILABLE WEB SERVICES.

I

410 —_|

PROVIDE ACCESS TO CUSTOM FIELD VIA CALL TO SELECTED WEB

SERVICE.




US 9,524,239 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
8,108,433 B2 1/2012 Baeuerle et al.
8,108,434 B2 1/2012 Baeuerle et al.
8,224,828 B2 7/2012 Figus
8,356,056 B2 1/2013 Baecuerle et al.
2002/0174417 Al* 11/2002 Sijacic .....cccoeeveenne GO6F 9/465
717/147
2003/0225937 Al* 12/2003 Reiss et al. .....ccceevnnnnn 709/332
2005/0021536 Al 1/2005 Fiedler et al.
2005/0172261 Al 8/2005 Yuknewicz et al.
2005/0229186 Al  10/2005 Mitchell et al.
2007/0074100 Al*  3/2007 Yan ........ooeen. G06Q 10/10
715/210
2007/0078950 Al* 4/2007 Hopkins ........... GO6F 17/30861
709/217
2008/0005623 Al 1/2008 Said
2008/0059504 Al* 3/2008 Barbetta et al. .............. 707/102
2009/0037453 Al* 2/2009 Kemmler .... . GO6F 17/3089
2009/0100341 Al* 4/2009 Cruz et al. .. 715/733
2009/0204635 Al*  8/2009 McCormack ..... GO6F 17/30289
2010/0162147 Al 6/2010 Ritter et al.
2011/0119618 Al* 5/2011 Nestler et al. ................ 715/781
2012/0023130 Al 1/2012 Schlarb et al.
2012/0166928 Al* 6/2012 Sternetal. .......ccoon... 715/223
2014/0039943 Al* 2/2014 Ghindici G06Q 10/02
705/5

* cited by examiner




U.S. Patent Dec. 20, 2016 Sheet 1 of 6 US 9,524,239 B2

102

FIG. 1

104

t‘*'
g
24
3
%
%
B
2
343
&
g

100



US 9,524,239 B2

Sheet 2 of 6

Dec. 20, 2016

U.S. Patent

¢ 'OId

1174

uoeddaIsLIEdSAEISoNntaY  InOIUeSUoTEd)deyeue 4SNg ‘oju| fesauss) - uoheaday Jeuied ssausng y

p

vl

STIGRIEIRIBUET ~ REY

02 907 sy

0Lk
T34 HOISNEL KR 40 208N dauiend

00¢



US 9,524,239 B2

Sheet 3 of 6

Dec. 20, 2016

U.S. Patent

o€ 9OId

<04 | xo|dwiod:psx/>
<80usnhas PS>
</,G7903906890003861 334 100000000000} X, =421 dnoab:psxs>
</,804950046Y4306.26 1031 L 000000000001 T: X, =81 dnoifipsxs
</ Pepunoqun, =SndSOXEW
,W8lYSeDUONJIBSUE] | YSBDUOIIEDIIONS|PUNGUOIOBSUE) | 8[BSIOIUIOd, =804} LUBYSBUOIOBSUR, | YSBD), =8WEY JUBWIS[S: PSX>
</,0,=SMN3IBOUILL ,(TIYSIRGUONOBSURI | 3|ESIOIIO GIX,=adAl  (judieg, =oLIBY JUSWISa:pSX>
<d3uBNbasPsSX> y0E
<, U0NYBSURI L YSEOUCHEOYIONS|PUNGUOIOESURI | BjESIOIIOd, =oweu adA | xadwodpsxs

8¢ 'old
<BUIBYDSPSX/>

</,804860046Y4306.6 03} LO00000C0000IXT,=8wien dnoianguie:psxs
<dnouB:psxss
<8ouBnbas:psx/>
</,904¥ 1 11008306461 T34 100000000000 GIX,=0UA)
JPOUHEND, =WI0) =m0 0uE 9040001 008230661031 L 000000000008S2IPPY L X, =0 eL JUSLIS[R:pSX>
<doudNbas:psx>
<,804850046Y4306£61.G31 1000000000001 F,=3weu dnoiF:psx>
P
“(°gruoneoynedg [eoluos | SjusuodWO8I0D): PIEPUE]S: UOIRIUBINDOP:1DBI8OUN: B0BUN;UN:UIN, =S]00: SUJUIX Z0¢
ZZZ7ZiQAG/OISUSIXTIBUWIOISND/dV/IX/Ww0d desy/:diy, =eoedsswen)afle] euwisyds:psxs

Ve "Oid <BUIBYOS PSX/>
<adf | sjduns:psx/>
<f,BuLs:psx,=958q UOOU}SBLPSX>
<UOBIOUUEIDSX/>
<UOIBIUSINI0P:PSX/>
<3 | UONEIUSSEIESY:S100/>B BN <3 | UCHElasaIday 5100
<, N3, =Buey:jux uoieuswnNoop:psxXs
<UOEJOUUEIPSX>
<.904p1 11008306461 031 1000000000003X 3, =0Weu odA Laduwisipsx>

<

(" €:uonBeolnads [20Uy0a | SIUBUCGLU0NBI0N): PIBPUB]S UOEIUSLINION J0RIBUN; B08UN UNUIN, =§103: SU|WX

Soslgopaieseusnyiiqisusixg/gy/nywos desy.dyy, =eoedsawen1ebie; BlLiayds:psxs 00¢



US 9,524,239 B2

Sheet 4 of 6

Dec. 20, 2016

U.S. Patent

v 'Old

‘FOINAES
g9M d3.L0373S OL TIVIO VIA Q1314 WO1SND 0L SS30JV 3AINOYd

‘SA0IAL3S g3IM F18VIIVAV H0O LS
WOY4 30IA43S G3M 04.L0373S 40 NOILOF T3S ¥4SN 40 NOILO3L3d
NOdN JNLINNY 1V I0INGES §3M G3104713S OL 01314 WOLSND
0av O1 AHVSS303N 3000 F18VLNOIXT FLVHIANTD ATIVOINYNAA

JOVAHILINI 438N 40 NIFHOS HASN
d3H1EN4 VIANOILNTOS FHVML40S ¥3HLONY HLIM NOILLVHOIINI HO
O1 NOILYHOIN HO4 F18VTIVAY FdNLO3LIHOYY IHVML40S SSANISNG
40 Y1vd ONIXYIA H04 SFOIAGTS g3M 318V 1IVAV 40 LSIT INISFHd

FHNLONYLS VAVA GHVYANVLS ONIANTLX3 ANV NOILVZINYOHO
d3IWO0LSND HO4 d3NI43a d7314 WOLSND 40 FOVSN ¥3HLENS INIH3A
OL NOILdO 40 NOILOT T3S ONIANTONI LNdNI §3SN FTHNLOILIHOHY
FHYMLIOS SSANISNEG J0O FJOVALILINI ¥ISN VIA FWILNNY LV FAIFOIY

00¥



US 9,524,239 B2

Sheet 5 of 6

Dec. 20, 2016

U.S. Patent

M3AINOY
EOINES
506 TYNYALXT

d30INOYd
J0IAY3S
90¢ 1WYNYdLX3

S "OlId
WHO41v1d
FHYMLI0S
¥0G6 0D
NOILVOVdOHd
WHO4LYd aiald
J4VYML40S WOLSNO
$0G  3HOO ¢ig

204

WALSAS ONILNJWOD

AHOLISOd3d
Vivavi3an

918

ANIHOYIN
T BLELS

IANIHOVYIN
305 INFITO

009



US 9,524,239 B2

Sheet 6 of 6

Dec. 20, 2016

U.S. Patent

O
o
=
w0

9 'OI4
ANOLISOd3Y 505
VIVAvLIn ININOdINOD
JUYMLA0S
WNYILX3
“
| | _ _
¥09 09 09 09
NILSAS HIAM3S| | WILSAS ¥IAMIS| | WALSAS HIAMIS| | WALSAS MIANIS
I _ _ | _
 NOILYOVdowd | |u30NvIve avol
706 ¢S aadwoLsno | (29 NIANIS NOILYOITddY
019
VOI9

009



US 9,524,239 B2

1
SELF SERVICE PROPAGATION OF CUSTOM
EXTENSION FIELDS INTO WEB SERVICES

TECHNICAL FIELD

The subject matter described herein relates to propagation
of custom extension fields into web services

BACKGROUND

Business software architectures (also referred to as busi-
ness software frameworks), which can include enterprise
resource planning systems, enterprise content management
(ECM) systems, business process management (BPM) sys-
tems, product lifecycle management systems, and the like,
can typically include one or more core software modules
that provide a set of functionality defined by the vendor of
the business software framework. In addition, the business
software framework can include one or more interfaces or
other capabilities to add functionality provided by a third
party vendor (referred to herein as an external service
provider), and can also include capabilities that allow cus-
tomer organizations (e.g. an organization that purchases,
licenses, or otherwise makes use of the business software
framework in its business operations) to customize features
of either or both of the core software modules and external
service provider.

In some examples of business software frameworks, busi-
ness data are presented using data structures, which can be
referred to as data objects or business objects. Such data
structures (referred to herein as business objects) can include
a software model representing real-world elements of busi-
ness transactions. For example, a business object can rep-
resent a business document such as a sales order, a purchase
order, or an invoice. A business object can provide a
framework for representing all or part of a business process,
a business entity, or the like (e.g. a product, a business
partner, a piece of equipment, a sales order, an employee, a
customer or client of the customer organization, or the like).
An instance of a business object can represent a concrete
instance of the part of a business process, a business entity,
or the like corresponding to the type of business object (e.g.
a particular product, a particular business partner, a particu-
lar piece of equipment, a particular sales order, a particular
employee, a particular customer of the customer organiza-
tion, or the like). Such an instance includes both the software
model and the data (e.g. master data, transactional data, or
the like) related to the business object type and to the
concrete instance of the entity represented by that business
object type.

A business object can specity business logic, for example
in the form of metadata or a meta-model, and can have any
suitable structure appropriate for its functions. A business
software framework vendor (e.g. a developer, software
provider, or the like) can include one or many business
objects relevant to a particular business scenario. The struc-
ture of the business objects can be based on the requirements
of the business scenario. A customer deploying such a
software solution might use pre-defined user interface fea-
tures and other functionality supported by business objects
provided as part of a core software platform or by an
external service provider. However, a customer might also
wish to customize one or more user interface features or
other functionality to more closely model and support spe-
cific aspects of the customer’s business operations. In a
non-limiting example, a customer may wish to change a user
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interface associated with a sales order business object by
adding a “Sub-Product Identifier” field next to an existing
“Product Identifier” field.

SUMMARY

In one aspect, a method includes receiving a user input
entered via a user interface of a business software frame-
work, presenting, via a further user screen of the user
interface, a list of available web services for making data of
the business software framework available for migration to
or integration with another software solution, dynamically
generating executable code necessary to add the custom field
to the selected web service at runtime upon detection of a
user selection of a selected web service from the list of
available web services, and providing access to the custom
field via a call to the selected web service call using the
executable code. The user input includes selection of an
option to define a further usage of a custom field defined for
a customer organization of the business software framework
(e.g. an organization that uses a business software frame-
work). The custom field extends a standard data structure of
the business software framework.

In some variations one or more of the following can
optionally be included in any feasible combination. The
custom field can include at least one of a customized user
interface, a customized print form, and a customized service
interface added to the standard data structure. The user
interface can be a runtime user interface. The option to
define the further usage can be presented in an adaptation
panel of the user interface that is displayed concurrently
with a main panel of the user interface. The main panel can
include data entry user interface features relating to the
standard data structure extended by the custom field. The
executable code can include encoded information about a
type of the custom field, a definition of the custom field, and
usage of the custom field. The executable code can include
the web services definition language (WSDL).

Implementations of the current subject matter can include,
but are not limited to, systems and methods including one or
more features described herein as well as articles that
comprise a tangibly embodied machine-readable medium
operable to cause one or more machines (e.g., computers,
etc.) to result in operations described herein. Similarly,
computer systems are also described that may include one or
more processors and one or more memories coupled to the
one or more processors. A memory, which can include a
computer-readable storage medium, may include, encode,
store, or the like one or more programs that cause one or
more processors to perform one or more of the operations
described herein. Computer implemented methods consis-
tent with one or more implementations of the current subject
matter can be implemented by one or more data processors
residing in a single computing system or multiple computing
systems. Such multiple computing systems can be connected
and can exchange data and/or commands or other instruc-
tions or the like via one or more connections, including but
not limited to a connection over a network (e.g. the Internet,
a wireless wide area network, a local area network, a wide
area network, a wired network, or the like), via a direct
connection between one or more of the multiple computing
systems, etc.

The details of one or more variations of the subject matter
described herein are set forth in the accompanying drawings
and the description below. Other features and advantages of
the subject matter described herein will be apparent from the
description and drawings, and from the claims. While cer-
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tain features of the currently disclosed subject matter are
described for illustrative purposes in relation to an enterprise
resource software system or other business software solu-
tion, framework, architecture, etc., it should be readily
understood that such features are not intended to be limiting.
The claims that follow this disclosure are intended to define
the scope of the protected subject matter.

DESCRIPTION OF DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, show certain
aspects of the subject matter disclosed herein and, together
with the description, help explain some of the principles
associated with the disclosed implementations. In the draw-
ings,

FIG. 1 is a screenshot showing features consistent with
implementations of the current subject matter;

FIG. 2 is another screenshot showing features consistent
with implementations of the current subject matter;

FIG. 3A, FIG. 3B, and FIG. 3C show three example code
segments in the web service definition language (WSDL)
that can be used to represent custom fields consistent with
implementations of the current subject matter;

FIG. 4 is a process flow diagram illustrating aspects of a
method having one or more features consistent with imple-
mentations of the current subject matter;

FIG. 5 is a diagram illustrating aspects of a system
showing features consistent with implementations of the
current subject matter; and

FIG. 6 is a diagram illustrating aspects of another system
showing features consistent with implementations of the
current subject matter.

When practical, similar reference numbers denote similar
structures, features, or elements.

DETAILED DESCRIPTION

A customer organization using a business software frame-
work can desire the ability to integrate its software solutions
with other software solutions. For example, integration of a
CRM solution (e.g. a CRM solution offered as a locally-
installed and hosted server system at a customer organiza-
tion’s location, via a software as a service or SaaS arrange-
ment, etc.) with a legacy ERP solution previously or already
in use by the customer organization can be advantageous.
Many types of integration between software solutions,
including but not limited to those mentioned above, can
typically be handled by two differing software solutions
exposing data for import or use by another software solution.
This exposing of data typically occurs via web services,
which can readily provide access to standard fields of all
objects (e.g. accounts, products, etc.) based on a mapping
between standard fields of the differing software solutions.

As used herein, the term “web service” refers generally to
a mode of communication between two electronic devices
over a network connection (e.g. the Internet, the World Wide
Web, an intranet, or the like). A web service can be generally
characterized as a software function that is provided at a
network address over a network connection and designed to
support interoperable machine-to-machine interaction over a
network. Web services typically include interfaces described
in a machine-processable format (most commonly, the Web
Services Description Language or WSDL). Other applica-
tions, computing systems, and the like can interact with a
web service in a manner prescribed by a description of the
web service, typically using simple object access protocol
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4

(SOAP) messages or the like, which can be conveyed using
HTTP with an XML serialization in conjunction with other
web-related standards.

WSDL is an XML format for describing network services
as a set of endpoints operating on messages containing either
document-oriented or procedure-oriented information. The
operations and messages are generally described abstractly
and bound to a concrete network protocol and message
format to define an endpoint. Related concrete endpoints are
combined into abstract endpoints (services). WSDL is exten-
sible to allow description of endpoints and their messages
regardless of what message formats or network protocols are
used to communicate, including but not limited to SOAP,
hypertext transfer protocol (HTTP) GET and POST request
methods, multipurpose internet mail extensions (MIME),
and the like.

Another example in which web services can be used to
integrate data between different business software applica-
tions or other software solutions is a case in which a
customer organization chooses to transition from or other-
wise migrate its data and/or control over one or more
processes or the like from a software solution offered by one
vendor to another. Integration of existing custom fields
established by the customer organization in the solution
offered by the first vendor into the solution offered by the
second vendor can also be desirable. In the case of a
migration between a first software solution and second
software solution, it can be necessary to extract data from
the first software solution and move it into the second
software solution.

The term “standard field” is used herein to refer to a field,
or optionally to a feature, user interface element, or other
data structure or functionality of a software solution (e.g. a
software framework, an application, etc.). A standard field is
one that is included within a non-customized implementa-
tion of the software solution. One or more standard fields
can be present in a standard business object or other standard
data structure of a core software platform, of a software
solution supplied by a third party service provider, or the
like. Software solutions generally also offer to a customer
organization the capability to add one or more custom
extension fields or other extensions to one or more of the
standard business objects or other standard data structures
provided by the solution.

A customer-added custom extension field or other exten-
sion (hereinafter referred to as a “custom field”) to a data
structure such as a business object can be available for
consumption by other elements within a business software
framework. Such elements can include, but are not limited
to, other user interfaces, print forms, service interfaces, and
the like. Co-owned and co-pending U.S. patent application
no. 2012/0023130A1 describes approaches for adding cus-
tom fields to business objects to allow corresponding busi-
ness object data to be consumed by other business entities.
However, making these custom fields available for integra-
tion with or migration to another software solution (includ-
ing but not limited to another business entity that consumes
business object data) over a web service can present diffi-
culties. Conventional approaches to this issue usually
involve technical support (e.g. from the vendor of the
software solution) to create a custom interface (e.g. a hard-
coded set of WSDL instructions or the like) to allow a web
service to access data in the custom fields.

In contrast, implementations of the current subject matter
can support addition of custom fields to web services via a
user interface approach that does not require a deep techni-
cal understanding of the underlying programming, APIs, or
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the like. A non-technical user at a customer organization can
add custom fields to the web services in a straightforward,
intuitive manner, for example using a Ul tool for populating
a custom field to a web service.

FIG. 1 shows a screenshot of an example user interface
100 of a software solution (e.g. a business software frame-
work or the like). The example user interface 100 of FIG. 1
includes an example of tool features consistent with imple-
mentations of the current subject matter. Starting from a
runtime user interface that can allow a user to maintain
aspects of a business object or other data structure, the user
can trigger a switch into an adaption mode. The adaption
mode can include adaptation user interface features that can
be displayed concurrently with data entry user interface
features provided by the software solution for entering,
changing, updating, or deleting data of an instance of a
business object or other data structure. In the example of
FIG. 1, the adaptation user interface features are provided in
an adaption panel 102 appearing on the right side of the
screenshot 100. As used herein, a panel can refer to any of
a panel, a pane, a sidecar, a window, a frame, a box, a
floating box or panel or window, or the like that can be
displayed on a user interface screen concurrently with
another panel and that can include one or more user interface
elements. The adaptation panel 102 can also optionally be
provided on a separate user interface screen that replaces
other user interface content. The data entry user interface
features are presented in a main panel 104 appearing on the
left side of the user interface 100 shown in FIG. 1. Other
configurations of user interface features providing similar
functionality to those described herein are also within the
scope of the current subject matter.

The adaptation panel 102 can support a variety of func-
tions in addition to those described herein. With regards to
making a custom field available for access via a web service,
the adaptation panel 102 can display a list of fields 106 from
which a specific field 110 can be selected by user input. In
the example of FIG. 1, the selected specific field 110 is an
“address™ field. In a field properties section 112 of the
adaptation panel 102, a user can perform various operations
on the selected specific field 110, for example defining a
business context within which the selected specific field 110
applies; defining a field type, a name, a tooltip, etc. associ-
ated with the selected specific field 110; and the like.
Consistent with implementations of the current subject mat-
ter, a further usage user interface feature 114 can be pro-
vided. Selection of the further usage user interface feature
114 can cause the user interface to navigate to an additional
further usage screen 200, which can in some examples be
similar to or include one or more features illustrated in FIG.
2.

FIG. 2 shows a screenshot illustrating a further usage
screen 200 that can be navigated to via user selection of a
further usage user interface feature 114 in an adaptation
panel 102. It should be noted that the further usage screen
200 can be a new screen that the user interface navigates to
upon selecting the further usage user interface feature 114.
Alternatively, the further usage screen 200 can be presented
as a panel, a pane, a sidecar, a window, a frame, a box, a
floating box or panel or window, or the like that can be
displayed on a user interface screen concurrently with other
user interface content. The further usage screen 200 can,
among other optionally provided functionality, include the
ability to display a listing of web services 202 through which
content of the software solution can be provided. In the
example of FIG. 2, this listing of available web services can
be displayed via a services tab 204. Also as displayed in FI1G.
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2, the custom field 110 chosen in the adaptation panel 102
of FIG. 1 can be listed in the further usage screen 200.
Additional information, such as for example an indication of
the business context 206 of the custom field 110, can also
optionally be displayed in the further usage screen 200.

A user can, using an user input of any feasible type, select
a web service 210 from the listing of available web services,
and can then add the chosen custom field 110 to this selected
web service 210 by activating or otherwise selecting an
“add” button 212 or some other user interface element or
functionality for indicating that the chosen custom field 110
should be included in or otherwise made available by the
selected web service 110. The further usage screen 200 can
also include another user interface element or functionality
for indicating that the chosen custom field 110 should not be
included in or otherwise made available by the selected web
service 110. In FIG. 2, for example, a “remove” button 214
can be activated or otherwise selected by a user to eliminate
the chosen custom field 110 from the selected web service
110.

To assist a user in clearly identifying the available web
services, each entry in the list of available web services 202
can provide information regarding one or more of service
interface names, service operation names, name of a mes-
sage type used by the web service, a communication direc-
tion (e.g. inbound or outbound), and the like. Consistent
with some implementations of the current subject matter, the
list of available web services 202 can be restricted to include
only those web services for which extensibility is explicitly
exposed for use by external applications or data consumers,
for example via a flag or other designation indicating this. A
core software platform developer can set such a flag or other
designation as part of the software delivery of a business
software framework or other software solution. Restriction
of the list of available web services 202 can provide advan-
tages in avoiding the creation of web services that could
become incompatible in later releases of the business soft-
ware framework or other software solution. An example of
such a potentially incompatible service is a service that is
only used internally within the business software framework
or other software solution. Such an internal service could be
deleted in a later release. Exclusion of such services from the
list of available web services 202 is therefore advantageous
to avoid confusion or dissatisfaction on the side of the
customer organization if custom fields were added to a web
service that no longer exists in a later release.

The approach outlined above with regard to FIG. 1 and
FIG. 2 can be similar to the procedure that a business user
(e.g. a user who is not necessarily technically included with
regards to programming or coding) might follow if he or she
were adding or editing a custom field or propagating it into
a user interface, a print form, a report, or the like. In fact, the
further usage screen 200 shown in FIG. 2 includes additional
tabs besides the services tab 204. For example, one or more
of a form templates tab, a data sources and reports tab, an
enterprise search tab, an extension scenarios tab, an addi-
tional business contacts tab, and the like or other function-
ality can be included on the further usage screen 200 to
allow addition, changes, deletion, etc. of the chosen custom
field 110 in other consuming entities of the core software
platform, external service provider software solutions, or the
like.

FIG. 3A, FIG. 3B, and FIG. 3C respectively show three
segments of code in WSDL. Such code segments can be
automatically generated according to implementations of the
current subject matter based on user inputs received via a
user interface, for example as discussed above in reference
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to FIG. 1 and FIG. 2. The code segment 300 in FIG. 3A
encodes information about a type of the custom field that is
included for consumption via a web service. The code
segment 302 in FIG. 3B encodes information about a
definition of the custom field that is included for consump-
tion via a web service. The code segment 304 in FIG. 3C
encodes information about usage of the custom field that is
included for consumption via a web service.

The custom field can be propagated into the web service/
WSDL of selected web service in a manner that consumers
of this web service that are not aware of the custom field are
not adversely affected by inclusion of the custom field in that
web service do not break. For example, adding a custom
field to a migration or integration web service can be a fully
compatible activity. For example, the code segment 302 of
FIG. 3B illustrates that a “minOccurs” constraint can be set
to a value of “0” within the code defining the custom field.
Such a constraint, or other comparable statement or require-
ment within the automatically and dynamically generated
code, can indicate that supplying the custom field within a
web service call is not necessary, thereby ensure that adding
of custom fields.

FIG. 4 shows a process flow chart 400 that illustrates
features of a method. One or more of these features can be
present in various implementations of the current subject
matter. At 402, a user input entered via a user interface of a
business software framework is received. The user input
includes selection of an option to define a further usage of
a custom field defined for a customer organization of the
business software framework. At 404, a list of available web
services for making data of the business software framework
available for migration to or integration with another soft-
ware solution is presented via a further user screen of the
user interface. At runtime upon detection of a user selection
of a selected web service from the list of available web
services, executable code necessary to add the custom field
to the selected web service is dynamically generated, and at
410, access to the custom field via a call to the selected web
service call is provided using the executable code.

The core software platform of an enterprise resource
planning (ERP) system, other business software framework,
or the like can be provided as a standalone, customized
software installation that runs on one or more processors that
are under the control of the organization. This arrangement
can be very effective for a large-scale organization that has
very sophisticated in-house information technology (IT)
staff and for whom a sizable capital investment in computing
hardware and consulting services required to customize a
commercially available business software solution to work
with organization-specific business processes and functions
is feasible. FIG. 5 shows a diagram of a system consistent
with such an implementation. A computing system 502 can
include one or more core software platform modules 504
providing one or more features of the business software
system. The computing system can also aggregate or other-
wise provide a gateway via which users can access func-
tionality provided by one or more external service providers
506. Client machines 508 can access the computing system,
either via a direct connection, a local terminal, or over a
network 510 (e.g. a local area network, a wide area network,
a wireless network, the Internet, or the like). A custom field
propagation module, agent, etc. 512 can be hosted on the
computing system 502 or alternatively, on an external sys-
tem accessible over a network connection. The custom field
propagation module, agent, etc. 512 can optionally include
one or more discrete software and/or hardware modules that
perform operations such as those described herein.
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The custom field propagation module, agent, etc. 512 can
access one or more metadata repositories and/or other data
repositories 516 (e.g. process repositories, scenarios reposi-
tories, transactional data repositories, etc.) that can store
definitions of business scenarios, business processes, and
one or more business configurations as well as data, meta-
data, master data, etc. relating to definitions of the business
scenarios, business processes, and one or more business
configurations, and/or concrete instances of the data objects
(e.g. business objects) that are relevant to a specific instance
of the business scenario or a business process. In some
examples, the definition can optionally be stored as a busi-
ness object. In some implementations, the business object
can include a template definition of a standard business
process. The template definition that can optionally be
modified via one or more extensions that are stored in the
one or more metadata repositories 516.

Smaller organizations can also benefit from use of busi-
ness software functionality. However, such an organization
may lack the necessary hardware resources, IT support,
and/or consulting budget necessary to make use of a stand-
alone business software software framework product and
can in some cases be more effectively served by a software
as a service (SaaS) arrangement in which the business
software system architecture is hosted on computing hard-
ware such as servers and data repositories that are main-
tained remotely from the organization’s location and
accessed by authorized users at the organization via a thin
client, such as for example a web browser, over a network.

In a software delivery configuration in which services of
an business software system are provided to each of multiple
organizations are hosted on a dedicated system that is
accessible only to that organization, the software installation
at the dedicated system can be customized and configured in
a manner similar to the above-described example of a
standalone, customized software installation running locally
on the organization’s hardware. However, to make more
efficient use of computing resources of the SaaS provider
and to provide important performance redundancies and
better reliability, it can be advantageous to host multiple
tenants on a single system that includes multiple servers and
that maintains data for all of the multiple tenants in a secure
manner while also providing customized solutions that are
tailored to each tenant’s business processes.

FIG. 6 shows a block diagram of a multi-tenant imple-
mentation of a software delivery architecture 600 that
includes an application server 602, which can in some
implementations include multiple server systems 604 that
are accessible over a network 606 from client machines
operated by users at each of multiple organizations 610A-
610C (referred to herein as “tenants” of a multi-tenant
system) supported by a single software delivery architecture
600. For a system in which the application server 602
includes multiple server systems 604, the application server
can include a load balancer 612 to distribute requests and
actions from users at the one or more organizations 610A-
610C to the one or more server systems 604. Instances of the
core software platform 504 (not shown in FIG. 6) can be
executed in a distributed manner across the server systems
604. A user can access the software delivery architecture
across the network using a thin client, such as for example
a web browser or the like, or other portal software running
on a client machine. The application server 602 can access
data and data objects stored in one or more data repositories
516. The application server 602 can also serve as a middle-
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ware component via which access is provided to one or more
external software components 506 that can be provided by
third party developers.

A multi-tenant system such as that described herein can
include one or more of support for multiple versions of the
core software and backwards compatibility with older ver-
sions, stateless operation in which no user data or business
data are retained at the thin client, and no need for tenant
configuration on the central system. As noted above, in some
implementations, support for multiple tenants can be pro-
vided using an application server 602 that includes multiple
server systems 604 that handle processing loads distributed
by a load balancer 612. Potential benefits from such an
arrangement can include, but are not limited to, high and
reliably continuous application server availability and mini-
mization of unplanned downtime, phased updating of the
multiple server systems 604 to permit continuous availabil-
ity (one server system 604 can be taken offline while the
other systems continue to provide services via the load
balancer 612), scalability via addition or removal of a server
system 604 that is accessed via the load balancer 612, and
de-coupled lifecycle processes (such as for example system
maintenance, software upgrades, etc.) that enable updating
of the core software independently of tenant-specific cus-
tomizations implemented by individual tenants.

As in the example illustrated in FIG. 5, the metadata
repository 516 can store a business object that represents a
template definition of a standard business process. Each
individual tenant 610A-610C can customize that standard
template according to the individual business process fea-
tures specific to business of the organization to which that
tenant is assigned. Customizations can be stored as exten-
sions in the metadata repository.

One or more aspects or features of the subject matter
described herein can be realized in digital electronic cir-
cuitry, integrated circuitry, specially designed application
specific integrated circuits (ASICs), field programmable
gate arrays (FPGAs) computer hardware, firmware, soft-
ware, and/or combinations thereof. These various aspects or
features can include implementation in one or more com-
puter programs that are executable and/or interpretable on a
programmable system including at least one programmable
processor, which can be special or general purpose, coupled
to receive data and instructions from, and to transmit data
and instructions to, a storage system, at least one input
device, and at least one output device. The programmable
system or computing system may include clients and serv-
ers. A client and server are generally remote from each other
and typically interact through a communication network.
The relationship of client and server arises by virtue of
computer programs running on the respective computers and
having a client-server relationship to each other.

These computer programs, which can also be referred to
as programs, software, software applications, applications,
components, or code, include machine instructions for a
programmable processor, and can be implemented in a
high-level procedural and/or object-oriented programming
language, and/or in assembly/machine language. As used
herein, the term “machine-readable medium” refers to any
computer program product, apparatus and/or device, such as
for example magnetic discs, optical disks, memory, and
Programmable Logic Devices (PLDs), used to provide
machine instructions and/or data to a programmable proces-
sor, including a machine-readable medium that receives
machine instructions as a machine-readable signal. The term
“machine-readable signal” refers to any signal used to
provide machine instructions and/or data to a programmable
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processor. The machine-readable medium can store such
machine instructions non-transitorily, such as for example as
would a non-transient solid-state memory or a magnetic hard
drive or any equivalent storage medium. The machine-
readable medium can alternatively or additionally store such
machine instructions in a transient manner, such as for
example as would a processor cache or other random access
memory associated with one or more physical processor
cores.

To provide for interaction with a user, one or more aspects
or features of the subject matter described herein can be
implemented on a computer having a display device, such as
for example a cathode ray tube (CRT) or a liquid crystal
display (LCD) or a light emitting diode (LED) monitor for
displaying information to the user and a keyboard and a
pointing device, such as for example a mouse or a trackball,
by which the user may provide input to the computer. Other
kinds of devices can be used to provide for interaction with
a user as well. For example, feedback provided to the user
can be any form of sensory feedback, such as for example
visual feedback, auditory feedback, or tactile feedback; and
input from the user may be received in any form, including,
but not limited to, acoustic, speech, or tactile input. Other
possible input devices include, but are not limited to, touch
screens or other touch-sensitive devices such as single or
multi-point resistive or capacitive trackpads, voice recogni-
tion hardware and software, optical scanners, optical point-
ers, digital image capture devices and associated interpre-
tation software, and the like.

The subject matter described herein can be embodied in
systems, apparatus, methods, and/or articles depending on
the desired configuration. The implementations set forth in
the foregoing description do not represent all implementa-
tions consistent with the subject matter described herein.
Instead, they are merely some examples consistent with
aspects related to the described subject matter. Although a
few variations have been described in detail above, other
modifications or additions are possible. In particular, further
features and/or variations can be provided in addition to
those set forth herein. For example, the implementations
described above can be directed to various combinations and
subcombinations of the disclosed features and/or combina-
tions and subcombinations of several further features dis-
closed above. In addition, the logic flows depicted in the
accompanying figures and/or described herein do not nec-
essarily require the particular order shown, or sequential
order, to achieve desirable results. Other implementations
may be within the scope of the following claims.

What is claimed is:

1. A non-transitory computer program product comprising
a computer-readable storage medium storing one or more
programs, the one or more programs comprising instructions
that, when executed by at least one programmable processor,
cause the at least one programmable processor to perform
operations comprising:

receiving a user input entered via a user interface of a

software framework, the user interface including a list
of custom fields and field properties, the user input
comprising selection of a custom field and an option
element at the user interface, the selection of the option
element triggering a further user interface to be pre-
sented where a definition of a further usage of the
custom field is defined for the software framework, the
custom field representing a custom extension of a
standard data structure of the software framework to a
selected web service that is selectable from a list of
available web services presented at the further user
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interface, wherein the selected web service is config-
ured to provide a mapping from the custom field to
another format for use at another software framework;
presenting, via the further user interface, the list of
available web services for making the custom field of
the software framework available for migration to, or
integration with, the another software framework;

generating, dynamically at runtime upon detection of a

user selection of the selected web service from the list
of available web services, executable code to add the
custom field to the selected web service, the executable
code including encoded information about a type of the
custom field, a definition of the custom field, and usage
of the custom field; and

providing, using the executable code, access to the custom

field via a call to the selected web service.

2. A computer program product as in claim 1, wherein the
custom field comprises at least one of a customized user
interface, a customized print form, and a customized service
interface added to the standard data structure, wherein the
definition of the further usage includes defining a name for
the custom field and a type for the custom field.

3. A computer program product as in claim 1, wherein the
user interface is a runtime user interface.

4. A computer program product as in claim 1, wherein the
executable code comprises a web services definition lan-
guage (WSDL).

5. A computer program product as in claim 1, wherein the
option element is presented as an icon on an adaptation
panel.

6. A system comprising:

at least one programmable processor; and

a machine-readable medium storing instructions that,

when executed by the at least one processor, cause the
at least one programmable processor to perform opera-
tions comprising:

receiving a user input entered via a user interface of a

software framework, the user interface including a list
of custom fields and field properties, the user input
comprising selection of a custom field and an option
element at the user interface, the selection of the option
element triggering a further user interface to be pre-
sented where a definition of a further usage of the
custom field is defined for the software framework, the
custom field representing a custom extension of a
standard data structure of the software framework to a
selected web service that is selectable from a list of
available web services presented at the further user
interface, wherein the selected web service is config-
ured to provide a mapping from the custom field to
another format for use at another software framework;
presenting, via the further user interface, the list of
available web services for making the custom field of
the software framework available for migration to, or
integration with, the another software framework;
generating, dynamically at runtime upon detection of a
user selection of the selected web service from the list
of available web services, executable code to add the
custom field to the selected web service, the executable
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code including encoded information about a type of the
custom field, a definition of the custom field, and usage
of the custom field; and

providing, using the executable code, access to the custom

field via a call to the selected web service.

7. A system as in claim 6, wherein the custom field
comprises at least one of a customized user interface, a
customized print form, and a customized service interface
added to the standard data structure, wherein the definition
of the further usage includes defining a name for the custom
field and a type for the custom field.

8. A system as in claim 6, wherein the user interface is a
runtime user interface.

9. A system as in claim 6, wherein the executable code
comprises a web services definition language (WSDL).

10. A computer-implemented method comprising:

receiving a user input entered via a user interface of a

software framework, the user interface including a list
of custom fields and field properties, the user input
comprising selection of a custom field and an option
element at the user interface, the selection of the option
element triggering a further user interface to be pre-
sented where a definition of a further usage of the
custom field is defined for the software framework, the
custom field representing a custom extension of a
standard data structure of the software framework to a
selected web service that is selectable from a list of
available web services presented at the further user
interface, wherein the selected web service is config-
ured to provide a mapping from the custom field to
another format for use at another software framework;
presenting, via the further user interface, the list of
available web services for making the custom field of
the software framework available for migration to, or
integration with, the another software framework;

generating, dynamically at runtime upon detection of a

user selection of the selected web service from the list
of available web services, executable code to add the
custom field to the selected web service, the executable
code including encoded information about a type of the
custom field, a definition of the custom field, and usage
of the custom field; and

providing, using the executable code, access to the custom

field via a call to the selected web service.

11. A computer-implemented method as in claim 10,
wherein the custom field comprises at least one of a cus-
tomized user interface, a customized print form, and a
customized service interface added to the standard data
structure, wherein the definition of the further usage
includes defining a name for the custom field and a type for
the custom field.

12. A computer-implemented method as in claim 10,
wherein the user interface is a runtime user interface.

13. A computer-implemented method as in claim 10,
wherein the executable code comprises a web services
definition language (WSDL).

14. A computer-implemented method as in claim 10,
wherein at least one of the receiving, the presenting, the
generating, and the providing are performed by a system
comprising at least one programmable processor.
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