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MULTI-LEVEL USER INTERFACE THEMING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to co-pending application 
U.S. Ser. No. ?led on Sep. 16, 2013, entitled “Multi 
Level User Interface Theming Engine,” the entire contents of 
which are hereby incorporated by reference. 

BACKGROUND 

[0002] Branding, or theming, is the ability to adapt an 
application to a desired visual look and/or operation. For 
example, a company’s web application style guide may 
require that all intemal/external webpages associated with 
company web-based applications use a particular color and 
menu style. This ensures, among other things, recognition 
and familiarly among users of the web-based applications. 
However, web-based applications are generally designed to 
be offered to and for use by multiple customers and are not 
generally designed with future style-guide-required theming 
changes as a consideration. As a result, later-required theming 
changes require time consuming and expensive software 
development/modi?cation and/or testing of software artifacts 
at multiple architectural levels to ensure consistency and 
proper functionality. The necessary software development/ 
testing increases a total cost of ownership for web-based 
applications and can result in the abandonment a re-theming 
effort and/or the use of a different web-application. 

SUMMARY 

[0003] The present disclosure relates to computer-imple 
mented methods, computer-readable media, and computer 
systems for providing multi-level user interface theming. One 
computer-implemented method includes receiving a request 
to modify an existing theme, receiving a change to a quick 
theming classi?ed parameter, receiving a change to a base 
theming classi?ed parameter, receiving a change to an expert 
theming classi?ed parameter, and publishing the modi?ed 
theme. 
[0004] Other implementations of this aspect include corre 
sponding computer systems, apparatuses, and computer pro 
grams recorded on one or more computer storage devices, 
each con?gured to perform the actions of the methods. A 
system of one or more computers can be con?gured to per 
form particular operations or actions by virtue of having 
software, ?rmware, hardware, or a combination of software, 
?rmware, or hardware installed on the system that in opera 
tion causes or causes the system to perform the actions. One 
or more computer programs can be con?gured to perform 
particular operations or actions by virtue of including instruc 
tions that, when executed by data processing apparatus, cause 
the apparatus to perform the actions. 
[0005] The foregoing and other implementations can each 
optionally include one or more of the following features, 
alone or in combination: 

[0006] A ?rst aspect, combinable with the general imple 
mentation, wherein the base theming classi?ed parameter has 
a global scope and is bound to the quick theming classi?ed 
parameter. 
[0007] A second aspect, combinable with any of the previ 
ous aspects, wherein the expert theming classi?ed parameter 
has a local scope and is bound to the base theming classi?ed 
parameter. 
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[0008] A third aspect, combinable with any of the previous 
aspects, further comprising generating custom theming 
source code using received edits to theming source code to 
re?ect a desired change to a parameter not exposed by at least 
one of the quick theming classi?ed parameter, the base them 
ing classi?ed parameter, or the expert theming classi?ed 
parameter. 
[0009] A fourth aspect, combinable with any of the previ 
ous aspects, further comprising ensuring a lack of con?icts 
between the theming source code associated with the existing 
theme and the custom theming source code. 
[0010] A ?fth aspect, combinable with any of the previous 
aspects, wherein publishing the modi?ed theme further com 
prises saving only deltas between the existing theme and 
changes to the quick theming classi?ed parameter, the base 
theming classi?ed parameter, the expert theming classi?ed 
parameter, and the theming source code associated with the 
existing theme. 
[0011] A sixth aspect, combinable with any of the previous 
aspects, further comprising generating runtime user interface 
code by: concatenating applicable theming source code, 
wherein applicable theming source code includes theming 
source code associated with the existing theme, parameter 
values from the quick theming classi?ed parameter, the base 
theming classi?ed parameter, the expert theming classi?ed 
parameter, and custom theming source code, for each param 
eter, searching for the last occurrence and calculating the 
parameter, if applicable, according an associated formula; 
and replacing all occurrences of the parameter with the cal 
culated value. 

[0012] The subject matter described in this speci?cation 
can be implemented in particular implementations so as to 
realize one or more of the following advantages. First, a 
theming infrastructure allows modi?cations to be made to UI 
components and/or controls to provide multiple levels of user 
interface (Ul) theming control. The theming levels can be 
easily understood by users and require less training to work 
with. For example, upper theming levels provide simple, 
high-coverage settings affecting many UI components and/ or 
controls, while lower theming levels provide sophisticated 
settings that affect speci?c UI components and/or controls. 
Users with more advanced training can work with lower 
levels, while other users can stay within the con?nes of upper 
levels. Second, the theming infrastructure is ?exible and 
allows e?icient theming changes based only on a user’s 
needs. For example, user needs may vary from changing an 
overall color of a web-based standard application background 
to speci?c changes to a particular web-based standard appli 
cation component. Third, the theming infrastructure allows 
simple as well as sophisticated changes to be made easily and 
inexpensively without the need for extensive software devel 
opment and/ or testing. Fourth, the theming infrastructure is 
portable and designed to work with different Ul technologies, 
components, and/or controls. Fifth, the theming infrastruc 
ture is extendable and allows the addition of existing and 
future Ul technologies, components, and/or controls. Sev 
enth, the theming infrastructure provides an each-to-use and 
feature-rich application pro gramming interface (API). Other 
advantages will be apparent to those skilled in the art. 
[0013] The details of one or more implementations of the 
subject matter of this speci?cation are set forth in the accom 
panying drawings and the description below. Other features, 
aspects, and advantages of the subject matter will become 
apparent from the description, the drawings, and the claims. 
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DESCRIPTION OF DRAWINGS 

[0014] FIG. 1 is a block diagram illustrating example user 
interface theming levels according to an implementation. 
[0015] FIG. 2 is a block diagram illustrating an example 
distributed computing system for providing multi-level user 
interface theming according to an implementation. 
[0016] FIG. 3 is a ?ow chart illustrating a method for pro 
viding multi-level user interface theming according to an 
implementation. 
[0017] FIG. 4A is an example screenshot of a tool UI 
according to an implementation. 
[0018] FIG. 4B is an example screenshot ofa tool UI fol 
lowing a change to a parameter according to an implementa 
tion. 
[0019] FIG. 4C is an example screenshot 400c ofa tool UI 
displaying an example list of ET parameters according to an 
implementation. 
[0020] Like reference numbers and designations in the 
various drawings indicate like elements. 

DETAILED DESCRIPTION 

[0021] This disclosure generally describes computer 
implemented methods, computer-program products, and sys 
tems for providing multi-level user interface theming. The 
following description is presented to enable any person 
skilled in the art to make and use the invention, and is pro 
vided in the context of one or more particular implementa 
tions.Various modi?cations to the disclosed implementations 
will be readily apparent to those skilled in the art, and the 
general principles de?ned herein may be applied to other 
implementations and applications without departing from 
scope of the disclosure. Thus, the present disclosure is not 
intended to be limited to the described and/or illustrated 
implementations, but is to be accorded the widest scope con 
sistent with the principles and features disclosed herein. 
[0022] For purposes of this disclosure, a “user interface 
(UI) component” is a building block to assemble UIs. UI 
components can be speci?c to a use case or re-usable. 
Examples for re-usable UI components are UI controls such 
as buttons or input ?eld. For purposes of this disclosure, a 
“theming artifact” is data supplied to a UI component inter 
face to describe a desired look for the UI component. 
Examples of theming artifacts include images used for back 
ground, color values or more general CSS ?les. For purposes 
of this disclosure, a “theme” is a collection of theming arti 
facts (e.g., stored in source and/or runtime ?les) following a 
similar “look.” For example there is an example “XYZ” 
theme can use different shades of grey and the color blue for 
UI component highlights. Every supporting control supports 
a “XYZ” theme “look.” For purposes of this disclosure, a 
“theming parameter” steers the visualization of one or mul 
tiple UI components, such as a button. A theming parameter 
can be for example the background color of the button. For 
purposes of this disclosure, “theming source code” is 
machine readable code used to de?ne the visualization of UI 
components. It can be interpreted directly by a UI component 
or may require a processing step, such as compilation, inter 
pretation, etc. For example, a cascading style sheet (CSS) 
format canbe directly interpreted by web browsers for HTML 
UI components. A UI component consisting of HTML code 
can be themed in this manner. In another example, the LESS 
dynamic style sheet language format needs a compilation step 
to generate CSS code. 
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[0023] Branding, or theming, is the ability to adapt an 
application to a desired visual look and/or operation. For 
example, a company’s web application style guide may 
require that all intemal/external webpages associated with 
company web-based applications use a particular color and 
menu style. This ensures, among other things, recognition 
and familiarly among users of the web-based applications. 
However, web-based applications are generally designed to 
be offered to and for use by multiple customers and are not 
generally designed with future style-guide-required theming 
changes as a consideration. As a result, later-required theming 
changes require time consuming and expensive software 
development/modi?cation and/or testing of software artifacts 
at multiple architectural levels to ensure consistency and 
proper functionality. The necessary software development/ 
testing increases a total cost of ownership for web-based 
applications and can result in the abandonment a re-theming 
effort and/or the use of a different web-application. 

[0024] Customers are increasingly requiring easy and con 
sistent methods to perform multiple levels of branding across 
applications. While some customers only want to perform 
basic changes, such as updating the color of an application 
background or putting a company logo on a web page, other 
customers want to apply a sophisticated style guide to an 
application that requires the change of many details associ 
ated with a UI. Customers also want the ability to possible to 
patch or upgrade application without the need to perform/ 
repeat a full theming process. 

[0025] Further, web-based applications typically use stan 
dard control sets that can be changed by applying updates or 
bug ?xes. The changes may then have effect on current them 
ing and a method to reduce the effect of the changes is desir 
able. 

[0026] The theming infrastructure described below sup 
ports both requirements with low total cost of ownership 
(TCO) for the customer by providing multiple levels of them 
ing functionality in a single infrastructure. Upper theming 
levels provide simple, high-coverage settings affecting many 
UI components and/or controls, while lower theming levels 
provide sophisticated settings that affect speci?c UI compo 
nents and/ or controls. 

[0027] FIG. 1 is a block diagram 100 illustrating example 
user interface theming levels 102 according to an implemen 
tation. The described multi-level theming infrastructure con 
sists at least of two or more theming levels. The described 
four-theme-level approach appears to provide an optimal 
level of ?exibility, ef?ciency and reduced complexity. As will 
be appreciated by those of skill in the art, more or less theming 
levels are also applicable to the described subject matter and 
within the scope of the disclosure. 

[0028] 
[0029] Four theming levels are illustrated in FIG. 1: Level 
1: Quick Theming 10411, Level 2: Base Theming 104b, Level 
3: Expert Theming 1040, and Level 4: Source Editing 104d. 
As can be seen, changing a parameter 10311 for a UI compo 
nent at Level 1, results in the similar change being re?ected 
down to parameters for UI components at Level 2 and Level 
3 bound to parameter 10311. In other words, the ?ner-grained 
parameters (e. g., at Level 2) take values from less ?ne 
grained parameters (e. g., at Level 1). Similarly, changes a 
parameter at Level 2 at 10319 affect associated parameters for 
UI components at Level 3 bound to parameter 10319. Note that 
changes ?ow from course to ?ne-grain parameters and 

Theming Levels 
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changes made to Level 2 or Level 3 are not re?ected upwards 
to the level above the level changes are made in. 
[0030] Level 1: Quick Theming 
[0031] Quick Theming (QT) 104a provides the maximum 
effect on UIs with a minimal effort for a user. A parameter is 

user-accessible, exposedproperty (e.g., font, color, etc.) asso 
ciated with a UI application. QT parameters are basic/tech 
nology-agnostic parameters, such as a base font size or a logo 
image and can be speci?c to a theme and are changed to reach 
basic UI component settings. Example QT parameters from 
an example “XYZ” theme can include: 

[0032] 1. “Highlight color” for highlighted elements 
[0033] button hover color, select color, focus outline, 

etc. 

[0034] Color of monochrome icons 
[0035] 2. “Branding color” for branding elements 
[0036] 3. “Font”iThe main font for all applications 
[0037] 4. “Font size”iThe base font size for normal text 
[0038] 5. “Background color”iThe page background 

color 
[0039] 6. “Background image”iThe page background 
image 

[0040] 7. “Logo image”iThe company logo for display 
in the page header 

[0041] For example, the “XYZ” theme can have a reduced 
coloring theme where mo st elements are greyi sh in nature. In 
this theme, all other colors parameters are variations of a 
“Highlight color” parameter. By providing the “Highlight 
color” using the theming infrastructure, all the usage 
instances of “Highlight color” color (and associated varia 
tions) can be modi?ed. Because of the technology-agnostic 
character of parameters such as “Highlight color,” the param 
eter can be applied to all UI libraries and their components 
that the theming infrastructure affects. QT parameters/ values 
have global scope and should be accessible by any UI com 
ponent. 
[0042] A new theme can be provided by changing the QT 
parameters that are provided by an existing theme. All UI 
technologies that provide theming for this existing theme and 
that use the QT parameters will have their look adjusted 
accordingly. Additional parameters can be added in the future 
and adapted to evolving UI technologies. 
[0043] Level 2: Basic Theming 
[0044] Basic Theming (BT) 1041) consists of parameters 
speci?c to groups of controls. They have a more clearly 
de?ned semantic meaning for a UI, are still technology inde 
pendent, and provide functionality for more detailed changes 
to a target UI component than possible with QT parameters. 
However, BT parameters may not be relevant for all technolo 
gies. Example BT parameters from the example “XYZ” 
theme can include: 

[0045] 1. Button background 
[0046] 2. Button border 
[0047] 3. Group background 
[0048] 4. Input background 
[0049] 5. Disabled background 

[0050] In some implementations, by default, the value of a 
BT parameter can be derived from one or more QT param 
eters. This ensures that changing a QT parameter will affect a 
BT parameter as well. Deriving of a BT parameter value can 
be either direct (e.g., same value as a QT parameter) or using 
a formula to calculate the BT parameter value. In some imple 
mentations, BT parameters can also have a ?xed value. In 
these implementations, the ?xed-value BT parameter is not 
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affected by changes to QT parameters. In some implementa 
tions, there are more BT parameters than QT parameters. 
Similar to QT parameters, BT parameters/values have global 
scope and should be accessible by any UI component. 
[0051] Level 3: Expert Theming 
[0052] Expert Theming (ET) 1040 consists of parameters 
that are individual settings for a particular UI technology or 
for a particular UI component/control aspect that cannot be 
changed using QT and/or BT parameters. For example, ET 
encompasses parameters to control individual cascading style 
sheet (CSS)-style properties of controls and their applicable 
different states. In some implementations, different control 
states can require different visualizations. For example, for an 
emphasized button on a UI, the background of the button 
should be different then of a standard state button in order to 
express emphasis of the emphasized button. Example ET 
parameters from the example “XYZ” theme can include: 

[0053] 1. Standard button background 
[0054] 2. Standard button border 
[0055] 3. Emphasized button background 
[0056] 4. Emphasized button border 
[0057] 5. “Next” icon 
[0058] 6. “Save” icon 

[0059] In some implementations, the list of ET parameters 
is larger than either the QT and/ or BT parameters. A reason 
ably de?ned set of QT and BT parameters can reduce the need 
to modify ET parameters to those cases where QT and/or BT 
parameters are not su?icient for a theming effort. 
[0060] As with BT parameters, ET parameters can be 
derived from other parameters or set to a ?xed value. For 
example, in some implementations, ET parameters can be 
derived only from other ET parameters to ensure a consistent 
method of expert level theming. For example, QT or BT can 
be used to shift the color of images on a UI (e.g. “Next” or 
“Save” icon), while at the expert level, ET can be used to 
replace the image. ET parameters/value have only a local 
scope. 
[0061] Note that FIG. 1 illustrates that from Levels 1-3, a 
resulting set of parameters is generated; here, 
“@buttonBackground:blue; . . . . ” Theming source code is 

also shown that uses the example parameter @buttonBack 
ground; here “.button {background-color: @buttonBack 
ground;}.” 
[0062] Level 4: Source Editing 
[0063] Although parameters used with QT, BT, and/or ET 
should cover most theming scenarios, some parameters may 
not be handled/ available through QT, BT, and/ or ET param 
eters. For example the “XYZ” theme can provide ET param 
eters to set background colors for all variants of a button but 
not to set a UI drop shadow with respect to the button. In this 
instance, a user needs to be able to perform source code 
editing (SE) 104d to edit the theming source code of the 
theming artifacts, in this example the CSS ?les, directly. As 
illustrated, the Source described above following Level 3: 
Expert Theming, needs to be modi?ed to include a “drop 
shadow: grey 2px;” parameter. Theming artifact 106 shows 
the modi?cation made to the theming source code following 
SE at Level 4 104d. Note that edits of theming source code at 
level 4 have only a local scope. The modi?ed theming artifact 
can be consumed by UI components. 
[0064] It is also necessary to ensure that there are no con 
?icts between the prede?ned theming source code (i.e., the 
source of the “XYZ” theme) and custom theming source code 
of a customized theme as a con?ict might result in data loss 
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from the customized theme. To address this issue, in some 
implementations, the theming source code of the customized 
theme is separated into at least three parts, although more or 
less source code parts are envisioned to be covered by the 
disclosure: 

[0065] 1. Source of standard theme 
[0066] 2. Parameter values from QT, BT and ET 
[0067] 3. Custom source code from SE 

[0068] A preprocessor then generates the ?nal UI code by 
concatenating the various theming source code and process 
ing it as follows to generate appropriate theming artifacts 106: 

[0069] 1. For each parameter, search for the last occur 
rence and calculate it according to its formula 

[0070] 2. Replace all occurrences of the parameter with 
the calculated value 

[0071] Scope of Parameters 
[0072] As QT and BT parameters/value have a global 
scope, they should be accessible to any UI component. As ET 
parameters/values have a local scope, they need only to be 
accessible to appropriate speci?c UI components and/or UI 
libraries using the ET parameters/values. Similarly, SE code 
has only local scope, and only needs to be accessible to 
appropriate speci?c UI components and/ or UI libraries using 
the SE code. 

[0073] QT/BT parameters can be de?ned to cover a com 
plete or a reduced set of UI parameters/values of a particular 
theme depending upon the theming infrastructure implemen 
tation and/ or UI implementation. For example, some themes 
may only have QT or BT parameters active while other 
themes may allow ET/ SE modi?cations as well. In some 
implementations, modi?ed themes are saved as customized 
themes while one or more source themes are protected from 

modi?cation. In some implementations, parameters can be 
transferred in source code. Source code can be directly con 
sumed by UI components/controls or require a compilation 
step prior to use. 

[0074] Transparency of Levels 
[0075] The multi-level theming approach allows use of all 
theming levels at the same time and simultaneously in a single 
theme. Any of the parameters available at each different level 
can be changed or kept at a default value. Generally, usage of 
upper theming levels will provide an easier and/or less-costly 
theming modi?cation to a UI. Use of the upper theming levels 
will also reduce the risk that a theme is broken with ET and/or 
SE modi?cations, particularly if additional UI components/ 
controls are added to a UI implementation and/or UI imple 
mentation details change. 
[0076] The following described computer-implemented 
methods, computer-readable media, and computer systems 
provide, among other things, multi-level user interface them 
ing as described above. An overall theming framework 
includes, among other things: A memory containing theming 
data, an API to create/modify theming data according to the 
different described theming levels, and applications using the 
theming data to display the speci?ed theme. 
[0077] FIG. 2 is a block diagram illustrating an example 
distributed computing system (EDCS) 200 for providing 
multi-level user interface theming according to an implemen 
tation. The illustrated EDCS 200 includes or is communica 
bly coupled with a server 202 and a client 240 that commu 
nicate across a network 230. In some implementations, one or 
more components of the EDCS 200 may be con?gured to 
operate within a cloud-computing-based environment. 
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[0078] At a high level, the server 202 is an electronic com 
puting device operable to receive, transmit, process, store, or 
manage data and information associated with the EDCS 200. 
According to some implementations, the server 202 may also 
include or be communicably coupled with an application 
server, e-mail server, web server, caching server, streaming 
data server, business intelligence (BI) server, and/or other 
server. 

[0079] In general, the server 202 is a server that can provide 
at least a data storage/persistency for theming data 220 and a 
server application, such as an application server. Note that in 
some implementations, the server 202 is not necessarily the 
same server hosting an application using the theming data (or 
vice versa). The server 202 is responsible for receiving, 
among other things, requests over network 230 from a client 
application 246 and/or theming engine 247a/b associated 
with the client 240 of the EDCS 200 and responding to the 
received requests by processing the said requests in an appro 
priate application (whether illustrated or not). In addition to 
requests received from the client 240, requests may also be 
sent to the server 202 from internal users, external or third 
parties, other automated applications, as well as any other 
appropriate entities, individuals, systems, or computers. In 
some implementations, various requests can be sent directly 
to server 202 from a user accessing server 202 directly (e. g., 
from a server command console or by other appropriate 
access method). 
[0080] Each of the components of the server 202 can com 
municate using a system bus 203. In some implementations, 
any and/or all the components of the server 202, both hard 
ware and/or software, may interface with each other and/or 
the interface 204 over the system bus 203 using an application 
programming interface (API) 212 and/or a service layer 213. 
The API 212 may include speci?cations for routines, data 
structures, and object classes. The API 212 may be either 
computer-language independent or dependent and refer to a 
complete interface, a single function, or even a set of APIs. 
The service layer 213 provides software services to the EDCS 
200. The functionality of the server 202 may be accessible for 
all service consumers using this service layer. Software ser 
vices, such as those provided by the service layer 213, provide 
reusable, de?ned business functionalities through a de?ned 
interface. For example, the interface may be software written 
in JAVA, C++, or other suitable language providing data in 
extensible markup language C(ML) format or other suitable 
format. 

[0081] While illustrated as an integrated component of the 
server 202 in the EDCS 200, altemative implementations may 
illustrate the API 212 and/or the service layer 213 as stand 
alone components in relation to other components of the 
EDCS 200. Moreover, any or all parts of the API 212 and/or 
the service layer 213 may be implemented as child or sub 
modules of another software module, enterprise application, 
or hardware module without departing from the scope of this 
disclosure. 

[0082] The server 202 includes an interface 204. Although 
illustrated as a single interface 204 in FIG. 2, two or more 
interfaces 204 may be used according to particular needs, 
desires, or particular implementations of the EDCS 200. The 
interface 204 is used by the server 202 for communicating 
with other systems in a distributed environmentiincluding 
within the EDCS 2004connected to the network 230; for 
example, the client 240 as well as other systems communica 
bly coupled to the network 230 (whether illustrated or not). 



US 2015/0082208 A1 

Generally, the interface 204 comprises logic encoded in soft 
ware and/or hardware in a suitable combination and operable 
to communicate with the network 230. More speci?cally, the 
interface 204 may comprise software supporting one or more 
communication protocols associated with communications 
such that the network 230 or interface’s hardware is operable 
to communicate physical signals within and outside of the 
illustrated EDCS 200. 

[0083] The server 202 includes a processor 205. Although 
illustrated as a single processor 205 in FIG. 2, two or more 
processors may be used according to particular needs, 
desires, or particular implementations of the EDCS 200. Gen 
erally, the processor 205 executes instructions and manipu 
lates data to perform the operations of the server 202. Spe 
ci?cally, the processor 205 executes the functionality 
required to provide multi-level user interface theming and/or 
associated functionality related to the theming functionality. 

[0084] The server 202 also includes a memory 206 that 
holds data for the server 202, client 240, and/or other com 
ponents of the EDCS 200. Although illustrated as a single 
memory 206 in FIG. 2, two or more memories may be used 
according to particular needs, desires, or particular imple 
mentations of the EDCS 200. While memory 206 is illus 
trated as an integral component of the server 202, in alterna 
tive implementations, memory 206 can be external to the 
server 202 and/or the EDCS 200. In some implementations, 
memory 206 can be con?gured to store one or more instances 
of theming data 220. 

[0085] The theming data 220 includes, among other things, 
theming ?les (e.g., theming source code, runtime ?les, etc.) 
that de?ne a particular theme. Although illustrated as integral 
to the server 202, in some implementations, the theming data 
220 canbe wholly orpartially stored remotely from the server 
202 (e.g., on another server 202 or other component of the 
EDCS 200) as long as the theming data 220 is accessible by 
the server application 207, client application 246, and/or 
theming engine 24711. In some implementations, access to the 
theming data 220 can be restricted by security policies and/or 
procedures (e.g., based on a user role, location, password 
login, etc.). 
[0086] The theming data 220 (e.g., images, fonts, CSS, 
LESS ?les, etc.) can be represented by any type of suitable 
data structure in any suitable format. For example, the them 
ing data 220 could be a/in a text ?le, spreadsheet, database, 
?at ?le, binary ?le, multi-part ?le, linked list, and/ or the like. 
The theming data 220 can be generated, stored, and/or con 
verted from/into any suitable format or form. In some imple 
mentations, the theming data 220 can act as a reference to an 
internal and/ or external storage location, and/ or provide func 
tionality to interface with and/ or retrieve theming data 220. 

[0087] The server application 207 is an algorithmic soft 
ware engine providing functionality associated with server 
207. For example, server application 207 can be a particular 
application server and/or application. In some implementa 
tions, the server application 207 can provide server and/or 
client functionality for multi-level user interface theming, for 
example, calculations, determinations, analysis, and/ or func 
tions consistent with the scope of this disclosure. Further, 
although illustrated as a single server application 207, the 
server application 207 may be implemented as multiple 
server applications 207 on the server 202. In addition, 
although illustrated as integral to the server 202, in alternative 
implementations, the server application 207 can be external 
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to the database server 202 and/or the EDCS 200 (e.g., wholly 
or partially executing on the client 240, other server 202 (not 
illustrated), etc.). 
[0088] Once a particular server application 207 is launched, 
the particular server application 207 can be used, for example 
by a client 240 or other component of the EDCS 200 to 
interactively process a task, event, or other information/con 
tent associated with the server 202. In some implementations, 
the server application 207 may be a network-based, web 
based, and/or other suitable application consistent with this 
disclosure. 
[0089] In some implementations, a particular server appli 
cation 207 may operate in response to and in connection with 
at least one request received from other server applications 
207, other components (e.g., software and/ or hardware mod 
ules) associated with another server 202, and/or other com 
ponents of the EDCS 200 (whether illustrated or not). In some 
implementations, the server application 207 can be accessed 
and executed in a cloud-based computing environment using 
the network 230. In some implementations, a portion of a 
particular server application 207 may be a web service asso 
ciated with the server application 207 that is remotely called, 
while another portion of the server application 207 may be an 
interface object or agent bundled for processing at a remote 
client 240. Moreover, any or all of a particular server appli 
cation 207 may be a child or sub-module of another software 
module or application (not illustrated) without departing 
from the scope of this disclosure. Still further, portions of the 
particular server application 207 may be executed or accessed 
by a user working directly at the server 202, as well as 
remotely at a corresponding client 240. In some implemen 
tations, the server 202 or any suitable component of server 
202 or the EDCS 200 can execute the server application 207. 

[0090] The client 240 (example con?gurations illustrated 
as 240a-240c) may be any computing device operable to 
connect to or communicate with at least the server 202 and 
provides functionality for multi-level user interface theming. 
In general, the client 240 comprises an electronic computing 
device operable to receive, transmit, process, and store any 
appropriate data associated with the EDCS 200. More par 
ticularly, among other things, the client 240 can provide func 
tionality for loading, editing, and saving themes (locally and/ 
or on server 202). The client typically includes a processor 
244, a client application 246, a theming engine/API 247a/b, a 
memory 248, and/or an interface 249 interfacing over a sys 
tem bus 241. 

[0091] The client application 246 is any type of application 
that allows the client 240 to navigate to/from, request, view, 
create, edit, delete, administer, and/or manipulate content 
associated with the server 202. For example, the client appli 
cation 246 can present GUI displays to a user loaded from 
server 202 and/or generated by the server application 207 
and/or the theming engine 247a/b. In some implementations, 
the client application 246 can be and/ or include a web 
browser. In some implementations, the client application 246 
can use parameters, metadata, and other information received 
at launch to access a particular set of data from the server 202, 
client 240, and/ or other components of the EDCS 200. Once 
a particular client application 246 is launched, a user may 
interactively process a task, event, or other information asso 
ciated with the server 202, client 240, and/or other compo 
nents of the EDCS 200. For example, the client application 
246 can generate a tool UI loaded from server 202 to provide 
loading, editing, and saving functionality related to theming. 
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For example, a tool UI may include such things as a theme 
designer UI, development tools UI, application UI (e.g., gen 
erated by an application executing on the HTTP server 202) 
and/or other suitable UI consistent with this disclosure. In 
some implementations, the generated tool UI can load and 
instantiate the theming engine/API 247a/ b. Further, although 
illustrated as a single client application 246, the client appli 
cation 246 may be implemented as multiple client applica 
tions in the client 240. For example, the client application 246 
can represent one or more of a theme designer, build process, 
development tools, a legacy conversion process/converter, a 
?le abstraction, and other suitable application/tool consistent 
with this disclosure. 

[0092] The theming engine 24711 is a software engine that 
handles all aspects of theme lifecycles. The theming engine 
247a provides a public API 2471) to load, edit, and save design 
time/runtime theming data and/or appropriate related data 
from a local persistency (e.g., memory 248) and/or a persis 
tency associated with server 202 (e. g., memory 206). In some 
implementations, other persistencies (not illustrated) can be 
accessed by the API 2471) in order to read and/ or write them 
ing data and appropriate related data. The API 2471) is inde 
pendent from particular UI/theming technologies and hides 
different UI theming, UI technologies, and UI components 
from users. The API 2471) can also provide functionality to 
create a theme from a base theme, select theming data (e.g., 
source and/or runtime ?les) for editing, get parameters from 
theming data for editing, set new parameter values, generate 
theming artifacts, save theme source ?les, and to build all 
theming data (e.g., runtime ?les) from various theming 
source code (as described above). 
[0093] In some implementations, the theming engine 247a 
provides, among other things, functionality to manage them 
ing artifacts (e.g., source and/or runtime ?les), access local 
and/ or other persistencies, import/export theming data, build 
a theming domain object model (DOM) from design time 
theming data, and to produce runtime theming data (e.g., 
runtime ?les) from the theming DOM. In some implementa 
tions, the API 2471) implementation associated with the them 
ing engine 247a can be provided by an extension mechanism 
to the theming engine 24711. In some implementations, addi 
tional/ alternate software engines to process theming data into 
theming artifacts and to provide functionality similar to the 
API 2471) can be registered in the theming engine 24711. In 
some implementations, more than one API 2471) (or addi 
tional/altemate software engines) can be associated with a 
theming engine 247a. 
[0094] The interface 249 is used by the client 240 for com 
municating with other computing systems in a distributed 
computing system environment, including within the EDCS 
200, using network 230. For example, the client 240 uses the 
interface to communicate with a server 202 as well as other 

systems (not illustrated) that can be communicably coupled 
to the network 230. The interface 249 may be consistent with 
the above-described interface 204 of the server 202. The 
processor 244 may be consistent with the above-described 
processor 205 of the server 202. Speci?cally, the processor 
244 executes instructions and manipulates data to perform the 
operations of the client 240, including the functionality 
required to send requests to the server 202 and to receive and 
process responses from the server 202. 

[0095] The memory 248 typically stores objects and/or data 
associated with the purposes of the client 240 but may also be 
consistent with the above-described memory 206 of the 
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server 202 or other memories within the EDCS 200 and be 
used to store data similar to that stored in the other memories 
of the EDCS 200 for purposes such as backup, caching, and 
the like. In some implementations, memory 240 can store 
theming data 250. Theming data 250 can be local copies of 
theming data 220 as described above or theming data unique 
to client 240 and not yet written to server 202. For example, 
once local changes to a theme are complete, a user can store 
appropriate theming data 250 on local memory 248 and/or 
write the changes back to server 202. 
[0096] Further, the illustrated client 240 includes a GUI 
242 (illustrated as associated with client 240a) that interfaces 
with at least a portion of the EDCS 200 for any suitable 
purpose. For example, the GUI 242 may be used to view data 
associated with the client 240, the server 202, or any other 
component of the EDCS 200. In particular, in some imple 
mentations, the client application 246 may act as a tool UI to 
interact with the theming engine/API 247a/b, server applica 
tion 207, and/or other components of server 202. For 
example, the GUI 242 can be used, in some implementations, 
to load, edit, and/or save theming data associated with a 
theme. 
[0097] There may be any number of clients 240 associated 
with, or external to, the EDCS 200. For example, while the 
illustrated EDCS 200 includes one client 240 communicably 
coupled to the server 202 using network 230, alternative 
implementations of the EDCS 200 may include any number 
of clients 240 suitable to the purposes of the EDCS 200. 
Additionally, there may also be one or more additional clients 
240 external to the illustrated portion of the EDCS 200 that 
are capable of interacting with the EDCS 200 using the net 
work 230. Further, the term “client” and “user” may be used 
interchangeably as appropriate without departing from the 
scope of this disclosure. Moreover, while the client 240 is 
described in terms of being used by a single user, this disclo 
sure contemplates that many users may use one computer, or 
that one user may use multiple computers. 

[0098] The illustrated client 240 is intended to encompass 
any computing device such as a desktop computer, laptop/ 
notebook computer, wireless data port, smart phone, personal 
data assistant (PDA), tablet computing device, one or more 
processors within these devices, or any other suitable pro 
cessing device. For example, the client 240 may comprise a 
computer that includes an input device, such as a keypad, 
touch screen, or other device that can accept user information, 
and an output device that conveys information associated 
with the operation of the server 202 or the client 240 itself, 
including digital data, visual and/or audio information, or a 
GUI 242, as illustrated speci?cally with respect to the client 
240a. 

[0099] FIG. 3 is a ?ow chart illustrating a method for pro 
viding multi-level user interface theming according to an 
implementation. For clarity of presentation, the description 
that follows generally describes method 300 in the context of 
FIGS. 1 and 2. However, it will be understood that method 
300 may be performed, for example, by any other suitable 
system, environment, software, and hardware, or a combina 
tion of systems, environments, software, and hardware as 
appropriate. In some implementations, various steps of 
method 300 canbe run inparallel, in combination, in loops, or 
in any order. 

[0100] At 302, a request is received to modify an existing 
theme. Note that if a new theme is desired to be created, the 
new theme is necessarily based upon an existing theme. Fol 
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lowing selection of the theme, the theme is loaded and pre 
sented to the user in a client application (e.g., a tool UI). From 
302, method 300 proceeds to 304. 
[0101] At 304, a change to a Level 1: Quick Theming (QT) 
parameter is received. Turning to FIG. 4A, FIG. 4A is an 
example screenshot 40011 of a tool UI according to an imple 
mentation. The tool UI is shown displaying an “xyZ gold 
re?ection” theme. The tool UI displays a preview of an “Index 
Page” web page 402 and QT 404a parameters associated with 
the web page 402. For example, “Background Color,” “Base 
Color,” and “Company Logo” are available QT parameters 
associated with the web page 402. Note that the displayed 
highlight color 40611 matches the color 406!) selected for 
“Highlight Color.” Turning now to FIG. 4B, FIG. 4B is an 
example screenshot 400!) of a tool UI following a change to a 
parameter according to an implementation. FIG. 4B shows an 
example parameter change box 408 according to an imple 
mentation. Note that the highlight color 40611 has changed 
following a change to the Highlight Color parameter 4061) 
using the parameter change box 408. From 304, method 300 
proceeds to 306. 
[0102] At 306, a change to a Level 2: Base Theming (BT) 
parameter is received. IN some implementations, the change 
is received in a manner consistent with that of 304 (e.g., using 
the tool UI and/or associated UI). In some implementations, 
the BT parameter can be bound to the QT parameter modi?ed 
in 304, while in other implementations, the BT parameter can 
be unbound from the QT parameter modi?ed in 3 04. Note that 
the example screenshots 400a-400b do not illustrate a BT 
option for selection. This is because the example illustrated 
screenshots do not offer a BT option 306 with the selected 
theme. From 306, method 300 proceeds to 308. 
[0103] At 308, a change to a Level 3: Expert Theming (ET) 
parameter 410 is received. In some implementations, the 
change is received in a manner consistent with that of 304 and 
306 (e.g., using the tool UI and/or associated UI). In some 
implementations, the ET parameter can be bound to the BT 
parameter modi?ed in 304, while in other implementations; 
the ET parameter can be unbound from the BT parameter 
modi?ed in 304. Turning now to FIG. 4C, FIG. 4C is an 
example screenshot 4000 of a tool UI displaying an example 
list of ET parameters according to an implementation. Note 
that the ET parameters 410 are ?ner grained than the QT 
parameters displayed in FIG. 4A. From 308, method 300 
proceeds to 310. 
[0104] At 310, theming source code is edited at Level 4: 
Source Editing. Edits to theming source code re?ecting a 
desired change to a parameter not exposed by the quick, base, 
and/or expert theming classi?ed parameters is received. In 
some implementations, the theming source code can be edited 
in a manner consistent with that of304, 306, and/or 308 (e.g., 
using the tool UI and/or associated UI). In other implemen 
tations, the theming source code can be edited using an exter 
nal tool, UI, etc. or in any appropriate manner. From 310, 
method 300 proceeds to 312. 
[0105] At 312, a name for the modi?ed theme is received. 
In some implementations, some themes are considered base 
themes and cannot be modi?ed. Any changes made must be 
saved as a different name/ instance of the theme. From 312, 
method 300 proceeds to 314. 
[0106] At 314, the modi?ed theme is published. In some 
implementations, the theme is published to a backend (per 
sistent) repository. In some implementations, the theme is 
published to a persistent repository local to the tool UI/them 
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ing engine. In some implementations, only delta changes in 
relation to the base theme are saved for the new theme. The 
saving of deltas changes has the effect of saving repository 
resources. In addition, the saving of delta changes allows 
speci?c changes made to a base theme (e.g., by patches or 
upgrades) to also be applied to a custom theme. This is 
because if all values of a base theme were duplicated to a 
custom theme at the time of creation (a separate copy), sub 
sequent changes made to the source base theme values, would 
not be effective in the custom theme. Using delta changes 
against the source base theme, however, changes made to the 
source base theme are “global” in nature to all custom themes 
based on the source base theme. In this way, the updated 
source base theme and custom theme can be reconstructed by 
applying the delta changes to the source base theme. After 
314, method 300 stops. 
[0107] Implementations of the subject matter and the func 
tional operations described in this speci?cation can be imple 
mented in digital electronic circuitry, in tangibly-embodied 
computer software or ?rmware, in computer hardware, 
including the structures disclosed in this speci?cation and 
their structural equivalents, or in combinations of one or more 
of them. Implementations of the subject matter described in 
this speci?cation can be implemented as one or more com 

puter programs, i.e., one or more modules of computer pro 
gram instructions encoded on a tangible, non-transitory com 
puter-storage medium for execution by, or to control the 
operation of, data processing apparatus. Alternatively or in 
addition, the program instructions can be encoded on an 
arti?cially-generated propagated signal, e.g., a machine-gen 
erated electrical, optical, or electromagnetic signal that is 
generated to encode information for transmission to suitable 
receiver apparatus for execution by a data processing appa 
ratus. The computer-storage medium can be a machine-read 
able storage device, a machine-readable storage substrate, a 
random or serial access memory device, or a combination of 
one or more of them. 

[0108] The term “data processing apparatus” refers to data 
processing hardware and encompasses all kinds of apparatus, 
devices, and machines for processing data, including by way 
of example, a programmable processor, a computer, or mul 
tiple processors or computers. The apparatus can also be or 
further include special purpose logic circuitry, e.g., a central 
processing unit (CPU), a FPGA (?eld programmable gate 
array), or anASIC (application-speci?c integrated circuit). In 
some implementations, the data processing apparatus and/or 
special purpose logic circuitry may be hardware-based and/or 
software-based. The apparatus can optionally include code 
that creates an execution environment for computer pro 
grams, e.g., code that constitutes processor ?rmware, a pro 
tocol stack, a database management system, an operating 
system, or a combination of one or more of them. The present 
disclosure contemplates the use of data processing appara 
tuses with or without conventional operating systems, for 
example LINUX, UNIX, WINDOWS, MAC OS, 
ANDROID, IOS or any other suitable conventional operating 
system. 
[0109] A computer program, which may also be referred to 
or described as a program, software, a software application, a 
module, a software module, a script, or code, can be written in 
any form of programming language, including compiled or 
interpreted languages, or declarative or procedural lan 
guages, and it can be deployed in any form, including as a 
stand-alone program or as a module, component, subroutine, 
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or other unit suitable for use in a computing environment. A 
computer program may, but need not, correspond to a ?le in a 
?le system. A program can be stored in a portion of a ?le that 
holds other programs or data, e.g., one or more scripts stored 
in a markup language document, in a single ?le dedicated to 
the program in question, or in multiple coordinated ?les, e.g., 
?les that store one or more modules, sub-programs, or por 
tions of code. A computer program can be deployed to be 
executed on one computer or on multiple computers that are 
located at one site or distributed across multiple sites and 
interconnected by a communication network. While portions 
of the programs illustrated in the various ?gures are shown as 
individual modules that implement the various features and 
functionality through various objects, methods, or other pro 
cesses, the programs may instead include a number of sub 
modules, third-party services, components, libraries, and 
such, as appropriate. Conversely, the features and function 
ality of various components can be combined into single 
components as appropriate. 

[0110] The processes and logic ?ows described in this 
speci?cation canbe performed by one or more programmable 
computers executing one or more computer programs to per 
form functions by operating on input data and generating 
output. The processes and logic ?ows can also be performed 
by, and apparatus can also be implemented as, special purpose 
logic circuitry, e.g., a CPU, a FPGA, or an ASIC. 

[0111] Computers suitable for the execution of a computer 
program can be based on general or special purpose micro 
processors, both, or any other kind of CPU. Generally, a CPU 
will receive instructions and data from a read-only memory 
(ROM) or a random access memory (RAM) or both. The 
essential elements of a computer are a CPU for performing or 
executing instructions and one or more memory devices for 
storing instructions and data. Generally, a computer will also 
include, or be operatively coupled to, receive data from or 
transfer data to, or both, one or more mass storage devices for 
storing data, e.g., magnetic, magneto-optical disks, or optical 
disks. However, a computer need not have such devices. 
Moreover, a computer can be embedded in another device, 
e.g., a mobile telephone, a personal digital assistant (PDA), a 
mobile audio or video player, a game console, a global posi 
tioning system (GPS) receiver, or a portable storage device, 
e.g., a universal serial bus (USB) ?ash drive, to name just a 
few. 

[0112] Computer-readable media (transitory or non-transi 
tory, as appropriate) suitable for storing computer program 
instructions and data include all forms of non-volatile 
memory, media and memory devices, including by way of 
example semiconductor memory devices, e.g., erasable pro 
grammable read-only memory (EPROM), electrically-eras 
able programmable read-only memory (EEPROM), and ?ash 
memory devices; magnetic disks, e.g., internal hard disks or 
removable disks; magneto-optical disks; and CD-ROM, 
DVD+/—R, DVD-RAM, and DVD-ROM disks. The memory 
may store various objects or data, including caches, classes, 
frameworks, applications, backup data, jobs, web pages, web 
page templates, database tables, repositories storing business 
and/ or dynamic information, and any other appropriate infor 
mation including any parameters, variables, algorithms, 
instructions, rules, constraints, or references thereto. Addi 
tionally, the memory may include any other appropriate data, 
such as logs, policies, security or access data, reporting ?les, 
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as well as others. The processor and the memory can be 
supplemented by, or incorporated in, special purpose logic 
circuitry. 
[0113] To provide for interaction with a user, implementa 
tions of the subject matter described in this speci?cation can 
be implemented on a computer having a display device, e. g., 
a CRT (cathode ray tube), LCD (liquid crystal display), LED 
(Light Emitting Diode), or plasma monitor, for displaying 
information to the user and a keyboard and a pointing device, 
e.g., a mouse, trackball, or trackpad by which the user can 
provide input to the computer. Input may also be provided to 
the computer using a touchscreen, such as a tablet computer 
surface with pressure sensitivity, a multi-touch screen using 
capacitive or electric sensing, or other type of touchscreen. 
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, e.g., visual feedback, 
auditory feedback, or tactile feedback; and input from the 
user can be received in any form, including acoustic, speech, 
or tactile input. In addition, a computer can interact with a 
user by sending documents to and receiving documents from 
a device that is used by the user; for example, by sending web 
pages to a web browser on a user’s client device in response 
to requests received from the web browser. 

[0114] The term “graphical user interface,” or GUI, may be 
used in the singular or the plural to describe one or more 
graphical user interfaces and each of the displays of a par 
ticular graphical user interface. Therefore, a GUI may repre 
sent any graphical user interface, including but not limited to, 
a web browser, a touch screen, or a command line interface 
(CLI) that processes information and ef?ciently presents the 
information results to the user. In general, a GUI may include 
a plurality of user interface (UI) elements, some or all asso 
ciated with a web browser, such as interactive ?elds, pull 
down lists, and buttons operable by the business suite user. 
These and other UI elements may be related to or represent 
the functions of the web browser. 

[0115] Implementations of the subject matter described in 
this speci?cation can be implemented in a computing system 
that includes a back-end component, e.g., as a data server, or 
that includes a middleware component, e.g., an application 
server, or that includes a front-end component, e.g., a client 
computer having a graphical user interface or a Web browser 
through which a user can interact with an implementation of 
the subject matter described in this speci?cation, or any com 
bination of one or more such back-end, middleware, or front 
end components. The components of the system can be inter 
connected by any forrn or medium of wireline and/or wireless 
digital data communication, e.g., a communication network. 
Examples of communication networks include a local area 
network (LAN), a radio access network (RAN), a metropoli 
tan area network (MAN), a wide area network (WAN), 
Worldwide Interoperability for Microwave Access 
(WIMAX), a wireless local area network (WLAN) using, for 
example, 802.11 a/b/g/n and/or 802.20, all or a portion of the 
Internet, and/ or any other communication system or systems 
at one or more locations. The network may communicate 

with, for example, Internet Protocol (IP) packets, Frame 
Relay frames, Asynchronous Transfer Mode (ATM) cells, 
voice, video, data, and/or other suitable information between 
network addresses. 

[0116] The computing system can include clients and serv 
ers. A client and server are generally remote from each other 
and typically interact through a communication network. The 
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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. 

[0117] In some implementations, any or all of the compo 
nents of the computing system, both hardware and/or soft 
ware, may interface with each other and/ or the interface using 
an application programming interface (API) and/ or a service 
layer. The API may include speci?cations for routines, data 
structures, and object classes. The API may be either com 
puter language independent or dependent and refer to a com 
plete interface, a single function, or even a set of APIs. The 
service layer provides software services to the computing 
system. The functionality of the various components of the 
computing system may be accessible for all service consum 
ers via this service layer. Software services provide reusable, 
de?ned business functionalities through a de?ned interface. 
For example, the interface may be software written in JAVA, 
C++, or other suitable language providing data in extensible 
markup language C(ML) format or other suitable format. The 
API and/or service layer may be an integral and/or a stand 
alone component in relation to other components of the com 
puting system. Moreover, any or all parts of the service layer 
may be implemented as child or sub-modules of another 
software module, enterprise application, or hardware module 
without departing from the scope of this disclosure. 

[0118] While this speci?cation contains many speci?c 
implementation details, these should not be construed as limi 
tations on the scope of any invention or on the scope of what 
may be claimed, but rather as descriptions of features that 
may be speci?c to particular implementations of particular 
inventions. Certain features that are described in this speci? 
cation in the context of separate implementations can also be 
implemented in combination in a single implementation. 
Conversely, various features that are described in the context 
of a single implementation can also be implemented in mul 
tiple implementations separately or in any suitable sub-com 
bination. Moreover, although features may be described 
above as acting in certain combinations and even initially 
claimed as such, one or more features from a claimed com 

bination can in some cases be excised from the combination, 
and the claimed combination may be directed to a sub-com 
bination or variation of a sub-combination. 

[0119] Similarly, while operations are depicted in the draw 
ings in a particular order, this should not be understood as 
requiring that such operations be performed in the particular 
order shown or in sequential order, or that all illustrated 
operations be performed, to achieve desirable results. In cer 
tain circumstances, multitasking and parallel processing may 
be advantageous. Moreover, the separation and/or integration 
of various system modules and components in the implemen 
tations described above should not be understood as requiring 
such separation and/ or integration in all implementations, and 
it should be understood that the described program compo 
nents and systems can generally be integrated together in a 
single software product or packaged into multiple software 
products. 
[0120] Particular implementations of the subject matter 
have been described. Other implementations, alterations, and 
permutations of the described implementations are within the 
scope of the following claims as will be apparent to those 
skilled in the art. For example, the actions recited in the claims 
can be performed in a different order and still achieve desir 
able results. 
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[0121] Accordingly, the above description of example 
implementations does not de?ne or constrain this disclosure. 
Other changes, substitutions, and alterations are also possible 
without departing from the spirit and scope of this disclosure. 
What is claimed is: 
1. A computer-implemented method comprising: 
receiving a request to modify an existing theme; 
receiving a change to a quick theming classi?ed parameter; 
receiving a change to a base theming classi?ed parameter; 
receiving a change to an expert theming classi?ed param 

eter; and 
publishing, with a computer, the modi?ed theme. 
2. The method of claim 1, wherein the base theming clas 

si?ed parameter has a global scope and is bound to the quick 
theming classi?ed parameter. 

3. The method of claim 1, wherein the expert theming 
classi?ed parameter has a local scope and is bound to the base 
theming classi?ed parameter. 

4. The method of claim 1, further comprising generating 
custom theming source code using received edits to theming 
source code to re?ect a desired change to a parameter not 
exposed by at least one of the quick theming classi?ed param 
eter, the base theming classi?ed parameter, or the expert 
theming classi?ed parameter. 

5. The method of claim 4, further comprising ensuring a 
lack of con?icts between the theming source code associated 
with the existing theme and the custom theming source code. 

6. The method of claim 4, wherein publishing the modi?ed 
theme further comprises saving only deltas between the exist 
ing theme and changes to the quick theming classi?ed param 
eter, the base theming classi?ed parameter, the expert them 
ing classi?ed parameter, and the theming source code 
associated with the existing theme. 

7. The method of claim 1, further comprising generating 
runtime user interface code by: 

concatenating applicable theming source code, wherein 
applicable theming source code includes theming 
source code associated with the existing theme, param 
eter values from the quick theming classi?ed parameter, 
the base theming classi?ed parameter, the expert them 
ing classi?ed parameter, and custom theming source 
code; 

for each parameter, searching for the last occurrence and 
calculating the parameter, if applicable, according an 
associated formula; and 

replacing all occurrences of the parameter with the calcu 
lated value. 

8. A non-transitory, computer-readable medium storing 
computer-readable instructions executable by a computer and 
operable to: 

receive a request to modify an existing theme; 
receive a change to a quick theming classi?ed parameter; 
receive a change to a base theming classi?ed parameter; 
receive a change to an expert theming classi?ed parameter; 

and 
publish the modi?ed theme. 
9. The medium of claim 8, wherein the base theming clas 

si?ed parameter has a global scope and is bound to the quick 
theming classi?ed parameter. 

10. The medium of claim 8, wherein the expert theming 
classi?ed parameter has a local scope and is bound to the base 
theming classi?ed parameter. 

1 1. The medium of claim 8, further comprising instructions 
to generate custom theming source code using received edits 
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to theming source code to re?ect a desired change to a param 
eter not exposed by at least one of the quick theming classi?ed 
parameter, the base theming classi?ed parameter, or the 
expert theming classi?ed parameter. 

12. The medium of claim 11, further comprising instruc 
tions to ensure a lack of con?icts between the theming source 
code associated with the existing theme and the custom them 
ing source code. 

13. The medium of claim 11, wherein publishing the modi 
?ed theme is further operable to save only deltas between the 
existing theme and changes to the quick theming classi?ed 
parameter, the base theming classi?ed parameter, the expert 
theming classi?ed parameter, and the theming source code 
associated with the existing theme. 

14. The medium of claim 8, further comprising instructions 
to generate runtime user interface code by: 

concatenating applicable theming source code, wherein 
applicable theming source code includes theming 
source code associated with the existing theme, param 
eter values from the quick theming classi?ed parameter, 
the base theming classi?ed parameter, the expert them 
ing classi?ed parameter, and custom theming source 
code; 

for each parameter, searching for the last occurrence and 
calculating the parameter, if applicable, according an 
associated formula; and 

replacing all occurrences of the parameter with the calcu 
lated value. 

15. A system, comprising: 
a memory con?gured to store theming data; 
at least one computer interoperably coupled with the 
memory and con?gured to: 
receive a request to modify an existing theme; 
receive a change to a quick theming classi?ed param 

eter; 
receive a change to a base theming classi?ed parameter; 
receive a change to an expert theming classi?ed param 

eter; and 
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publish the modi?ed theme, wherein publishing the 
modi?ed theme is further operable to save only deltas 
between the existing theme and changes to the quick 
theming classi?ed parameter, the base theming clas 
si?ed parameter, the expert theming classi?ed param 
eter, and the theming source code associated with the 
existing theme. 

16. The system of claim 15, wherein the base theming 
classi?ed parameter has a global scope and is bound to the 
quick theming classi?ed parameter. 

17. The system of claim 15, wherein the expert theming 
classi?ed parameter has a local scope and is bound to the base 
theming classi?ed parameter. 

18. The system of claim 15, further con?gured to generate 
custom theming source code using received edits to theming 
source code to re?ect a desired change to a parameter not 
exposed by at least one of the quick theming classi?ed param 
eter, the base theming classi?ed parameter, or the expert 
theming classi?ed parameter. 

19. The system of claim 18, further con?gured to ensure a 
lack of con?icts between the theming source code associated 
with the existing theme and the custom theming source code. 

20. The system of claim 15, further con?gured to generate 
runtime user interface code by: 

concatenating applicable theming source code, wherein 
applicable theming source code includes theming 
source code associated with the existing theme, param 
eter values from the quick theming classi?ed parameter, 
the base theming classi?ed parameter, the expert them 
ing classi?ed parameter, and custom theming source 
code; 

for each parameter, searching for the last occurrence and 
calculating the parameter, if applicable, according an 
associated formula; and 

replacing all occurrences of the parameter with the calcu 
lated value. 


