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SYSTEMAND METHOD FOR BUILDING 
MULTI-MODAL AND MULTI-CHANNEL 

APPLICATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority from U.S. Provi 
sional Patent Application No. 60/263,574, filed on Jan. 22, 
2001, entitled “SYSTEM AND METHOD FOR DESIGN 
ING, DEPLOYING AND MANAGING MOBILE APPLI 
CATIONS. 

FIELD OF THE INVENTION 

0002 The present invention generally relates to a system 
and method for visually building applications and more 
particularly, to a System and method that enables the rapid 
development of scalable, multi-channel workflow-based 
applications that may operate in a multi-modal environment. 

BACKGROUND OF THE INVENTION 

0.003 Computing models have changed dramatically 
over the last two decades. The paradigm shifts from main 
frames to personal computing to pervasive computing drive 
the need for Significantly different programming models. 
Today we are in the era of personal computing, where a 
desktop computer is the primary computing device. FIG. 1 
illustrates the current paradigm of connecting to the Internet 
using a personal computer. As shown in FIG. 1, clients 10 
(i.e., a user and access terminal) may utilize or interact with 
applications 12 (and the application run-time System 13 
needed to Support the applications) stored on remote com 
puter systems 14 over a network 16, such as the internet. The 
application 12 and run-time System 13 may access, utilize 
and communicate data 18 that is stored within local or 
remote locations or databases. AS we move to the pervasive 
computing era of “anytime, anywhere access,” access to 
information from different terminals in a variety of different 
channels and modes becomes important. In the following 
discussion, the terms terminal, channel, mode, multi-chan 
nel application, and multi-modal application are defined as 
follows: 

0004: 1. A terminal refers to the device that is 
operated by the user. It generally comprises an input 
device, Such as a keyboard, a processing unit Such as 
a CPU, a computer program Such as a browser and 
an output device, Such as a display Screen or printer. 
In addition to the traditional networked desktop, a 
terminal can refer to devices Such as PDAS, Internet 
enabled phones, handheld pads, 2-way pagers and 
voice recognition terminals. FIG. 2 illustrates how 
different access terminals 10a-c (e.g., web browsers) 
can be used to access the same applications 12 over 
a network 16. FIG. 2 further illustrates how appli 
cations 12 may access different types of data 18a-C 
Stored at various remote locations. 

0005 2. A channel refers to the medium, or the 
“pipe” over which the interaction takes place. The 
main channels of access are: wireline acceSS over the 
Internet using physical connection cables or tele 
phone cables, wireleSS access over cellular and other 
over-the-air networkS Such as Satellite links, radio 
frequency waves, or infrared connections, and Voice 
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access over analog PSTN networks. FIG. 3 illus 
trates how different access terminals 10d-h can use 
different channels 16a-c to access the same applica 
tions 12. 

0006 3. A mode refers to the way a user interacts 
with the application. For example, the present inven 
tion offerS development of applications that can be 
operated in three modes by the end users: real-time, 
disconnected, and asynchronous. In real-time mode, 
shown in FIG. 1, users request information from an 
online, Server-Side application run-time System 12 
over the network 16. In disconnected mode, users 20 
may interact with an offline application 22 and 
offline run-time system 26 stored on a client device 
24, as shown in FIG. 4. The user 20 may also 
connect to a Synchronization application 30 (and 
online run-time System 31) on a remote computer 
system 32 through a conventional network 28 in 
order to update or Synchronize data 34 by various 
methods. In asynchronous mode, the application 
may notify users of an event, pushing real-time data 
via alerts, and the users may choose to respond when 
they are available. FIG. 5 illustrates how alerts are 
pushed to a user 40. The alerts are triggered by an 
external event 50 that is detected by an alert man 
agement System 46 (and run-time System 47) on a 
remote computer 48, and are pushed over a network 
44 to the user's client device 42. 

0007 4. A multi-channel application is an applica 
tion that can be accessed via two or more channels, 
including but not limited to wireline access by Web 
browser, wireleSS access by internet-enabled phone, 
wireless access by PDA (Personal Digital Assistant), 
and Voice access by telephone. The content and 
functionality may be the same or differ acroSS chan 
nels. 

0008 5. A multi-modal application is an application 
that can be operated via two or more modes, includ 
ing but not limited to real-time, disconnected, and 
asynchronous access. 

0009. The use of multiple modes and channels is desir 
able for mobile busineSS users. For example, Suppose a 
SalesperSon needs to acceSS corporate information while 
traveling. The Salesperson makes a voice call into the 
company's enterprise Voice portal. He quickly gets to his 
personalized menu, and asks for the Status on a specific 
customer account. Instead of listening to all the information, 
he asks that the information be sent to his WAP phone 
(changing channels). He hangs up, and immediately receives 
a WAP alert on his phone (changing modes). He continues 
to interact from the WAP channel of his phone. He quickly 
Scans the information and forwards the relevant information 
to the customer as an e-mail Summary, and also as an SMS 
meSSage. 

0010 With the growing popularity of cellular devices, 
personal digital assistants, voice technologies and the Inter 
net, there is a need for developing Software applications that 
Support operation in multiple modes over multiple channels. 
Developing an application that is capable of providing the 
Seamless user experience described above requires a highly 
integrated application that Supports interaction in multiple 
modes and channels. 



US 2002/0184610 A1 

0.011 Current approaches involve developing separate 
custom applications for each variation in mode, channel, 
browser, and/or device. This approach is expensive and time 
intensive, as the developer is essentially building the appli 
cation multiple times, rather than once. Maintenance 
becomes cumberSome; one change necessitates making 
changes in multiple locations. In addition, it is impossible to 
deliver a SeamleSS user experience. 
0012 Conventional approaches also include several 
Visual or graphical techniques that allow programmers to 
build applications rapidly. With tools such as Microsoft 
Visual Basic", Visual programming paradigm has entered 
mainstream programming. The goal of Such environments is 
to make programming in various languages easier for devel 
opers, and Sometimes, accessible to non-programmerS. 
However, the resulting programs built using Such develop 
ment environments are typically Single-channel or Single 
mode. 

0013 The task of developing highly usable multi-chan 
nel, multi-modal applications becomes more daunting with 
the constant emergence of new technologies. To create a 
multi-channel multi-modal application that deliverS optimal 
user experience in all modes and channels, developerS have 
to learn and use diverse technologies and Standards includ 
ing XHTML, WAP, WML, XSLT, HTTP, WSDL, SOAP. 
location-based computing, SMS messaging, 3G, Speech 
recognition, and Web Services. 

SUMMARY OF THE INVENTION 

0.014. The present invention provides a system and 
method for design and development of multi-channel appli 
cations using a Model-View-Controller paradigm. 
0.015 The present invention provides a visual develop 
ment tool for rapidly building voice and data applications 
that may operate acroSS multiple network Standards, devices, 
browsers and languages. The present invention may be part 
of an overall System for developing, running and analyzing 
multi-modal applications that includes a development plat 
form, run-time engine, and data-mining module. 
0016 Furthermore, the present invention provides a sys 
tem and method for building Scalable, object-oriented type 
applications for use in a multi-channel environment. In view 
of the unique needs of multi-channel applications, the 
present invention provides the basis for a simplified devel 
opment environment that Specifically allows the rapid build 
ing of multi-channel, multi-modal applications. This Sim 
plified environment allows a developer to consolidate the 
design of various custom applications into a single applica 
tion that can handle multiple modes, channels, and device 
capabilities. AS Such, the present invention eliminates the 
need to design Separate custom applications for each varia 
tion in mode, channel, browser, and/or device. 

0.017. In one embodiment, the development system of the 
present invention generates an application descriptor for a 
run-time engine that provides a robust environment designed 
for executing multi-channel multi-modal applications. The 
application descriptors are preferably based on the “Model 
View-Controller” (MVC) standard, as enforced by the 
development System. The run-time engine may provide a 
Single, comprehensive architecture for delivering Such appli 
cations and Services over multiple channels and modes of 
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operation. The run-time engine may based on Standards and 
preferable implemented using XML (eXtensible Markup 
Language) and Java Programming Language in computer 
Software executing on a desktop, network Server computer 
or pervasive computing System. However, alternative 
embodiments may be based on differing standards without 
departing from the invention. The preferred run-time engine 
is described in detail in United States patent application of 
Kelvin Chong et al., entitled “Efficient System and Method 
for Running and Analyzing Multi-Channel, Multi-Modal 
Applications”, filed on Jan. 18, 2002, which is assigned to 
the present assignee, and which is fully and completely 
incorporated herein by reference (hereinafter referred to as 
“Chong et al.”). 
0018. The process of building multi-modal, multi-chan 
nel applications using the development environment of the 
present invention provides many advantages including but 
not limited to the ones listed below: 

0019 1. One application development environment 
can be used to create real-time, disconnected, and 
asynchronous applications for various channels. 

0020 2. The environment shields developers from 
having to learn every technology thoroughly. 

0021 3. The environment allows developers to 
build, evolve, extend, and maintain multi-channel 
applications easily and quickly. 

0022 4. The environment allows developers to 
incorporate new technologies, while easily integrat 
ing legacy technologies as well. 

0023 5. The behavior of applications created in this 
environment may differ, depending on the needs of 
the channel, mode, device, or user. 

0024 6. The environment allows for building easily 
interuationalizable applications. 

0025 7. The environment facilitates the develop 
ment of object-oriented, highly modular applica 
tions. These modules allow for reuse of work and for 
easy modifications. 

0026 8. The method of the present invention allows 
for Selective deployment of certain functionalities of 
the applications created in various channels, or 
modes. 

0027 9. Applications created in the environment are 
able to maintain State and context information. This 
information is used to transfer the user between 
channels or modes as required during the running of 
the application. 

0028. According to one aspect of this invention, a unified 
Visual environment is provided for building applications 
using a model-View-controller programming paradigm. 
These applications are preferably State-based multi-channel, 
multi-modal applications that are transactional in nature. 
0029. According to another aspect of the present inven 
tion, a System for Visually building applications is provided. 
The System includes a first module adapted to allow a 
developer to visually design workflow for an application; a 
Second module adapted to allow a developer to design views 














































































































