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Apparatus for Single Workflow for Multi-Platform Mobile

Application Creation and Delivery

CROSS-REFERENCE TO RELATED APPLICATIONS

{0001} The present apphication is related to the co-filed 1S, applications Ser. No. 13/833.669
entitfed “Method for Single Workflow for Multi-Platform  Maobile Application Creation and
Delivery”™ | Ser. No. 13/13/833,775 entitled “Dhwamic User Interface Delivery Spxtem”™, Ser. No.
13/833,849 entitled “User Irerfoce and Content Transiation Svstem™ and  Ser. No. 13/834,765
entitled “Hierarchical Application Client System ™, all filed on March 15, 2013, which are assigned

to the same assignee as the present application, mveated by the same Inventors as the present

application and incorporated herein by reference in s entirety.
BACKGROUND OF THE INVENTION

{00027 The interpet 18 a communication system that mterconnects the world. The internet has been
structured to provide connectivity to billions of users with laptops, notebooks, desktops, TV set,

S

cellular phones, smartphones like the iPhone™, Android™ and Blackberry™, and tablets. The
internet -3 connects a client device 1-2 to a server 1-4 and the server to the same client device as
tHustrated w 1-1 of FIG. LA or to another chient {(not itlustrated). The client 1-2 can have at least
one display screen 1-8 that can be a touch sensifive screen, pen based or both, The screen can
display vartous iwons or be attached to a physical keypad -9 As iflustrated i 1-1 some of the
Chient Devices can be mobile units such as cellular phones and smartphones, tablets, laptops,
desktops and Internet-enabled TV sets. The Chient Devices are physical and can be either mobile
{cellnlar phones, smartphones, wearable devices, and tablets) or non-mobile (laptops, desktops, and
TV sets), and coupled to the internet by wired (3 physical interconnect), wirelessly (waves through
space}, or both wired /wireless networks. The wireless connectivity can be celhalar (3G, 4G, etc ),
Wi-Fi, Bluetooth, WiMax, etc. The Client Device 1-2 has the Application Chent which is the actoal

application software running on device.
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10003} The Cloud uses the network of the internet to offer services to users by using a combination
of hardware and software embedded in the network. For example, Adobe™ and Microsoft™ offer
the ability of using their software programs via the Cloud, while other companies offer storage
capabilities via the Cloud to their customers. An Application Chient can be in the Cloud, but in this
case the Chent Device 15 a “virtual” Chient Device. The “virtual” Chent Device has a way to
provide access to the Application Client running in the cloud via a physical Client Device. For
example, as m the example listed tn 1-58 of F1G. 1B, a web browser 1-6 ronning on the physical
Chient Device 1-2 and coupled to the chent/server 1-7 in the Cloud via the Intemet accesses the
Apphication Chient runming in the Cloud, which performs the actoal application software. For the
Cloud, there are two cases: the entire Application Client runs 1 the Cloud, or a small portion of the

Application Client runs on a physical Client Device while most of the logic runs in the Cloud.

(00041 FIG. 24 illustrates a systemn 2-1 wiath the bardware 2-16 and software 2-15 of a Client
Device 1-2. The Client Device 1-2 is coupled to the internet 1-3 via wireline connection or Radio
Frequency (RF) wireless transmission network {(wired/wireless) 2-2 and further couplad to a bank
of servers 2-4 via a second nterconnection 2-3 that can be wired or wireless. The communication
hink 15 a receiver and a transimitter known as a transcerver and 1s coupled to either a wired connector
or an antenna {not itustrated) for the wireline connection or RF wireless transmission network,
respectively. In general, these bmnks: wired, wireless, cellular, internet, etc. are called the
Commumication network,  The Communication network couples all components together, The
server’s bank 2-4 comprizes server-0 2-11 to server-N 2-12. The bank contains at least one server
and these servers can be localized, coupled by an Intranet, or be physically separated from one
another, coupled by the Internet. The operating system {0OS) 2-13 15 closely coupled with the
hardware 2-16, especially in case of Mobile Client Devices 1-2. The hardware 2-16 comprises a
processor 2-8 operating under the operating system 2-13. The processor 2-5 15 coupled to the
memory 2-7 and communication link 2-9 via the bus 2-8. The communication link 2-9 couples the
Chient Device to the outstde world through a wired andior wireless mterconnection via the
transceiver. One mode of input to the Client Device 1-2 18 via the touch based keypad 2-6 or
through voice control (not Mlustrated). Other hardware components such as memory, power
supplies, ete. are not mentioned buat ay well-known by those skilled in the art. The screen 2-18 can

provide an output response or sound can provide a second meode of vutput known as voice output
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{(not llustrated). The sereen 2-10 can be a touch sensitive screen and provide a second mode of
mput. A set of applications or Application Chents 2-14 are coupled to the operating system 2-13.

The Client Device 15 one of a plarality of Client Devices coupled to the Internet.

[OGOST FIG. 2B iltustrates that when the ferm server 2-280 18 used, this server 15 a sob-set
representation of a Computer hardware 2-17, which can contain software 2-18, a database 2-19 and
the server 2-20 fiself Other components not ilustrated are the memory, power supply, ete. One
skilled m the art would knew the other components contamed in this device and will not be
described further. All servers used in this specification are substantially the same as the server 2-20.
Furthermore, a plarality of Servers and a plarality of Databases can be embedded in the Computer

hardware 2-17.

{00061 The term “Application Client” refers to the portion of the application running on the Client
Device. Although “"Mobile Application” 18 synonymouns with “Application Chent,” the term
“Application Chent” encompasses the Application Client running on a mobile device, a non-mobile
device or even in the Cloud. The Cloud can ran a portion of the Application Chent in the server
while the remamng portion of the Application Client can run on the client, simultaneously. In this

regard, the server becomes a chient/server system within the network.

0007} An approval process in the Application Store is Hlustrated in FIG. 3. A cliemt 1-2 desires @
particular application 3-1. The apphcation 3~1 i3 subnutted 3-2 1o the Application Store for an
approval process 3-3. If accepted 3-4, information is passed to the Application Store 3-8 to allow
the apphcation {APP} to be downloaded 3~-6 into the client 1-2. The clieat now contains a “native”
application coupled to the operating system 2-13 {see FIG. 2A) of the Client Device which was
provided by the Apphication Store 3-5. The Native Mobile Application Client executable depends
on the operating system (OS) as an iPhone would require a different executable than an Android™

phone.

[0008] FIG. 4 presents two different lavered stacks of the hardware/software representation for a
Client Device. The iPhone, Android or Blackberry phone stack 4-2. for example, consists of

hardware 2-16, Operating System {03} 2-13 and the Native Application Chient 4-8. The Native
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Application Client 1s currently unalterable. Once the application is downloaded and if the user of
the Chient Device 1-2 desires a feature change in the Native Appheation Chient, the user muost go
back to the apphication store (see 3-8 in FIG, 3) and download an updated version of the application
that has this change implemented. This can take a significant amount of time to get the new Native
Apphcation Client smce the updated application needs to be developed, re-submitted to the
application store, and re-approved by the application store. The application store expends funds to
re-approve the new execptable and the approval process may take considerable time. Once
accepted. the store must distitbute the new Native Application Client to the Chent Device. The
second layered stack 4-3 comprises & non-Native Application Client 4-1 which has an execotable
based on a programming language that is understood by a web browser running on the Client
Device. The most commaon example of such a language s HTMLS. The application client written in
HTMLS does not depend on the OF 2-13 but instead runs on the browser 4-4 of the Client Device 1~
2. The browser 4-4 may depend on the Client Device 1-2, but the non-Native Application Client 4-1

does not depend on the Client Device 1-2

BRIEF SUMMARY OF THE INVENTION

{00091 The term “Apphication Chient™ encomipasses the Apphication Client running on a mobile
device, a non~-mobile device or even in the Cloud. However, in some cases, within this document
the term “Mobile Application Chent” will be used for both Native and non-Native Application
Clients nunning on Mobile Devices, but 1t also applies to Devices that are Non-Mobile or in the
Cloud. In addition, the term “Client Device” enconmpasses the device being Mobile, Non-Mobile or
located 1 the Cload. However, in some cases, for firther distinction within this docament the term
“NMabile Client Device” will be used for mobile devices, “Non-Mobile Clignt Device™ will be used
for non-mobile devices and “Cloud Client Device™ will be used for the device formed in the Clound.
Finally, the System Solation offers the ownership, control and beneficial use of these inventive

iddeas.

[0010] A preferred embodiment of the invention is the apparatus and connections of the System
Solution. The computing device and a dedicated server comprising Computer hardware 2-17 using

Software 2-18, Server 2-20 and a Data Base 2-19 form the Svstem Solution. The Computing
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hardware nay be located next to the computing device or via an Internet coupled to a dedicated
bank of Computer hardware. The Computing device and Computer hardware offers Service
Representation software and at least one mode of input to mput Bosiness Enfity Data to
automaticallv generate Service data and place it into a Data Base. The Data Base has a well-defined
structure. Then, the Computing device and Computer hardware use the Data Base to astomatically
generate the Application from the Services that were selected in the Service Representation by the
Business Entity. The automatically generated Application comprises a plurality of Application
Components, mcluding Application Servers, Native and Non-Native Mobile Application Clients,
Non-Mobile and Cloud Application Clients, Client/Server Protocols, management components, and
other components. The computing device and Computer hardware offer the ownership, control and
beneficial use of this mventive idea. The System Solution offers any Business Entity the ability of
automatically generating their own Applications based on selected service parameters. These
Applications provide exccutables for Mobile, Non-Mobile and Cloud Chient Devices. These

Apphcation Clients can then be downloaded onto the Client devices tor the Customers use.

{001 1] In accordance with one preferred embodiment of the tnvention, 8 Business Entity such as a
retailer, a manufacturer, a school, a museum, 8 franchuse, or an mdividual desires an application
capable of running on a Mobile or Non Mobile Device, or in the Cloud. As a further distinction, the
Business Entity desires that the Mobile Application Chent be at least one of a Native Mobile
Application Client and a Non-Native Mobile Application Clismt. Natwve Application Client s
defined as Application Chients that are provided to the user by downloading the Application Client
from an application store such as Apple, Android, or Blackberry and run directly on the Operating
System of the Chlent Device, and thus can take full advantage of the capabilities of the Client
Device. Since the executable of a Native Application Chient runs directly on the Operating System
of the Chlient Device, a dedicated executable of a Native Application Clent needs to be generated
for each Operating Svsten that the Business Entity desires the Application to run on. The plurality
of Native Application Clients tor all the Chent Devices constitutes the set of Native Application
Clhients generatied by the System Solution. A Non-Native Application Chient runs on a web browser
that i tura runs on the Chent Device. A Non-Native Application Chient is written in a language that
is pnderstood by the web browser runming on the Chent Device, an example of such a language

being HTMLS, The Non-Native Apphication Client does not depend on the Operating System of the
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Client Device. However, the web browser on which the Non-Native Application Client runs on may

depend on the Client Device.

[0012] In this preferred embodiment of the invention, the Business Entity is provided with a Service
Representation representing the high level representation of the functionality to be implemented
the application and at least one mode of input for the Business Entity to enter Business Entity Data
describing aspects of the Business Entity that are relevant to configure the desired functionality of
the apphication. The Service Representation and the Business Entity Data are used by the System
Solution to automatically generate a Data Model. The Data Model is then apphed by the System
Solution to an Auwtomatic Application Generator that automatically generates all the required
Application Components to implement the Application. The cutput of the Automatic Application
Generator comprises executables of Native Apphication Clients and Non-Native Application Clients

for all platforms selected by the Busmess Eatity (inobile, non~-mobile and Cloud).

[0013] Apother preferred embodiment of the invention imcludes the apparatus comprising
Computing devices with dedicated servers running the System Solution that, based on the Services
selected by the Business Entity in the Service Representation and on the entered Business Entity
Data, runs an Aatomatic Data Model Generator. This Automatic data Model Generator places the
widely varying and random data posttioning from any Business Entity into a well-defined Data
Model which acts as an interface between the Automatic Data Model Generator and the Automatic
Application Generator. The random data positioning of the Service Representation selected by the
Business Entity and the Business Entity Data on one side of the Data Model is translated into a
well-defined memory structare on the other side of the Data Model. This is the first part of the
innovative embodiment. The second part of the innovative embodiment allows the Automatic
Application Generator to extract the data from the Data Model which is now well structored and in
known memory positions. The Auntomatic Application Generator uses the data according to the
Service Represeutation desired by the Business Entity to generate the desired Application. This
generated Application comprises a plurality of Appheation Component, including Application
servers, Native Mobile Application chients, Non Native Mobile Application Chient, Client server
protocol, dashboards and other components. All these Application Components implement the

desired functionality of the Application for the Business Entity.
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{00141 A further preferred embodiment of the mvention is an apparatos that provides the generated
Dashboards to the Business Entity. Using the generated Dashboard and Business Entity Data, the
Business Entity awtomatically generates an Updated Data Model. The Updated Data Model is then
used by the System Solution to automatically generate an Updated Application. Such an Updated
Application consists of a plurality of Updated Apphication Components including a set of Updated
Native Mobile Chents, Non-Native Mobile Clients, Non-Mobile and Clowd Mobile Clients, and
other components. The newly generated Updated Application Components replace the
corresponding existing Apphlication Components. In some cases, these Updated Application
Components do not need an approval from the Application Store and can be directly downloaded to

Client Devices.

[0015] In accordance with another preferred embodiment of the mvention, a Svstent Apparstus
conprising a System Solotion with at least one Computing device, a plorality of Client Devices
where each Client Device is running an Operating Svystem, the Svystem Sohution with at least one
first server automatically generates Application Components from a Data Model, a Commmuication
network that couples the plurality of Client Devices, a plurality of Computer hardware, the at least
one first server and the at least one Computing device together to deploy the Application
Components, a first part of the Apphcation Components deployed to the plurality of Computer
hardware to create a first plurghity of Apphication Servers retaming the fivst past of the Application
Components, a second part of the Apphicanon Components deploved to the at least one fivst server,
and a corresponding portion of the second part of the Application Components couples to a
corresponding Chent Device in the plurality of Client Devices via the Communication network. The
Svystem Apparatus further comprising a phlurality of Validation Centrollers to show a vahdity and a
consistency of each of the Application Components. The System Apparatus further compnsing a
Service Representation and a Business Entity Data automatically generate the Data model. The
System Apparatus wheremn the first part of the Application Components comyprises a Retailer
Appheation Server and a Retatler Apphcation Server Database, a Consumer Appheation Sevver and
a Consumer Application Server Database created by an Automatic Application Server Generator
coupled to a Server Data Model. The System Apparatus wherein the first part of the Application

Components comprises a Client Server Protocol and Secunity created by an Automatic Protocol
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Generator coupled to a Common Data Model. The Svstem Apparatus wherein the first part of the
Application Components comprises Dashboards created by an Automatic Dashboards Generator
coupled to a Common Data Model. The System Apparatus wheremn the second part of the
Apphication Components comprises an Analviics, a Native Mobile Application Client, a Non-Native
Mobite Application Chent, a Non-Mohile Application Chent and a Cloud Application Client
created by an Auwtomatic Client Generator coupled to a Client Data Model. The System Apparatus
wherein the first part of the Application Components comprises a Secarchable Application
Representation created by an Auntomatic Searchable Application Representation Generator coupled
to a Common Data Model, The Svstem Apparatus wheremn the Data Model compnises a Common
Data Model, a Server Data Mode! and a Client Data Model, and cutputs of the Data Model are
partitionted between a Common Data Model output, & Server Data Model output and a Client Data
Model output, wherein the Data Model comprises a Functional description, Configuration
Parameters, Integration Pomt Parameters and Presentation Attributes. The System Apparatus
wheretn the Chient Device 15 a mobile device, a wearable device, a non-mobile device, or a Cloud
device coupled to the Communication network. The Svstem Apparatus further comprising a ficst
Client Device with a first Operating System 15 downloaded with at least one Native Molule
Application, and a second Chent Device with a second Operating System 13 downloaded with at
least one Non-Native Mobile Application, wherein the second part of the Application Components
comprises the at least one Native Mobile Application and the at least one Non-Native Mobile
Application.

{0016} In accordance with another preforred embodiment of the invention, an apparatus comprisimg
a Systent Sokution with at least one first server coupled to at least one Computing device, a Service
Representation generated using the System Solation and an Aatomatic Data Model Generator
automatically generates a Data Mode] using the Service Representation, a Business Entity Data and
the System Solution. The apparatus further comprising a plurality of Validation Controliers to show
a validity and a consistency of the Data Model. The apparatus wherein the Service Representation
coraprises a high-level festure hst includes g Service Black Box Description, Service Flavors,
Service Features, a Nervice Configuration, Service User Interfaces, Dashboards, Service Integration
Points, Service Internal Interfaces, Service Presentation and a Service Statas. The apparatus wherein
the Data Mode! comprises a Common Data Model, a Server Data Model and a Client Data Model,

and outputs of the Data Model are partitioned between a Common Data Model output, a Server
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Data Model output and a Client Data Model output, wheremn the apparatus of the Data Model
comprises a Functional Description, Configaration Parameters, Integration Poimt Parameters and

Presentation Attributes,

(0017} In accordance with another preferred embodiment of the invention, a System Apparatus
comprising a System Solution with at Ieast one first server coupled to at least one Computing
device, a Business Entity Data of a Business Entity loaded on a server, fillable entries of
Dashboards filled by the Business Entity, the Dashboards controlled by the System Solution
generates an Updated Data Model and the Updated Data Model and an Antomatic Application
Update Generator automatically generates a set of Updated Applications Clients. The Svstem
Apparatus further comprising a plurality of Validation Controllers show a validity and a consistency
of the Updated Data Model, and the plurality of Validation Controllers show the validity and the
consistency of the set of Updated Applications Clients. The System Apparatus further comprising
the set of Updated Applications Clients includes an Updated Native Mobile Application Chient, an
Updated Non-Native Mobile Apphication Chient, an Updated Non-Mobile Application Client and
the System Apparatus further comprising an Updated Cloud Application Clieat and further
comprising each the Updated Applications Chents are downloaded to a correspondmg Chient

Device via a Communication network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Please note that the drawings shown in this specification may not necessarily be drawn to
scale and the relative dimensions of various elements in the diagrams are depicted schematically.
The nventions presented here can be embodied m many different forms and shoold not be
construoed as Limited t© the embodiments set forth herein. Rather, these embodiments are provided
so that this disclosure will be thorough and complete, and will folly convey the scope of the
invention o those skilled i the art. In other mstances, well-known structwres and functions have not
been shown or described in detail to avoid unnecessarily obscuring the description of the

embodiment of the mvention. Like numbers refer to like elements in the diagrams.
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{00191 FIG. 1A depicts a Clignt Device coupled to a server and provides some examples of Client

Devices.

[0020] FI1G. 1B depicts a Client Device coupled to a client/server.

{00217 FIG. 2A shows a Chient Device with a coupling 1o a bank of servers and the mternal

hardware/software siructure of the Client Device.

[0022] FIG. 2B depicts 8 more detailed description of a server beng a subset of Computer

hardware with software, a Database and the server,

{00231 F1G. 3 presents the current approval process of an application store.

[0024] FIG. 4 iHustrates two different stacks of a native apphication and a non-native application in

HTMLS runming on a web browser.

{00251 FIG. 5 shows a Business Entity desiring 1o create a Service Representation in accordance

with the present invention.

{0026} FIG, 6 illustrates the flow chart of a Business Eniity creating a destred Apphication Chent

automatically i accordance with the present invention.

100271 FIG. 7A depicts a more detailed hist of client applications created v FIG. & i accordance

with the present invention.

{00281 F1G. 7B shows how the automatically generated Native Mobile application Clients are

provided to the Client via a store 10 sccordance with the present mvention.

{00291 FIG, 8 presents the Dashboards used by the Business Entity to update the data model of the

application to create updated applications in accordance with the present invention.
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{0030} FIG. 9 shows the End User, Chient Device chient/server protocol and application servers for

a Business Entity in accordance with the present invention.

[0031] FIG. 10 illustrates the service between the consuming, providing and configuring entities in

accordance with the present invention.

[0032] FYG. 11 depicis a chan offering service families and corresponding service examples in

accordance with the present invention.

(00331 FIG. 12 illustrates the service being chained together to offer new Services m accordance

with the present invention.

{00341 FIG. 13 shows a Service Selection meny for the Business Entity in accordance with the

present mvention.

00351 FIG. 14 shows one block structure of a Service Representation mn gccordance with the

present mvention.

[0036] FIG. 15A-K depicts a Description and Examples of the block structure of the Service

Represemtation for different Services in accordance with the present invention,

[0037] FIG. 16 illusirates the Automatic Data Model Generator in more detatl (from the Service

Representation io Data Model) in accordance with the present invention.

{00387 FIG. 17 depicts an Auwtomatic Application Generator in more detatl (from the Data Model 1o

Applications Components) in accordance with the present invention.

100391 FIG. 18A illostrates an Automatic Application Server Generator in accordance with the

present invention.
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10040} FIG. 188 depicts the Basic Server Functional Blocks of FIG. 18A in accordance with the

present invention.

{00417 FIG. 19A shows an Automatic Protocol Gengrator in accordance with the present invention.

{00427 FIG. 19B depicts the Basic Messages of FIG. 19A in accordance with the present invention.

{00437 FIG. 204 shows an Automatic Chent Generator 1n accordance with the present invention.

{00447 FIG, 208 iflustrates the Native Client Functional Blocks and Widgets to build the User

Interface of FiG. 20A 1 accordance with the present invention.

{00451 FIG. 21 depicts an Automatic Dashbeoard Generator in accordance with the present

invention,

{00461 FIG, 22A shows Single Application Server for the System Solution in accordance with the

present mvention.

{00471 FIG. 22B illustrates an apparatus showing the mterconnectivity between the servers, Client

devices and the System Solution in accordance with the present mvention,

DETAILED DESCRIPTION OF THE INVENTION

{00481 The Svstem Solution offers the ownership, control and beneficial use of this inventive idea.
The System solution offers the beneficigl use to the Business entity by providing Applhications for
the Business Entity. The Applications provided by the System Solution comprise a plurality of
Application Components, and include Application Clients that run on Maobile, Non-Mobile, and
Cloud Client Devices. The Sysiem Solntion is the owner of all Applicaton Components

automatically  generated by the System Solution. The Svstems Sclution creates and hosts
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Applications for different Business Entities (each Business Eotity is a Systems Sohlution customer}.
The term Retailer s nsed loosely as a synonym for Business Entity. The System Solution Consumer
Application Server supports the services presented to the users by the Mobile Apphication Chents,
Non-Mobile Application Clients, and Cloud Clients, while the System Sohution Retailer Application
Server is used by the Business Entity to monitor and manage the Appheation, wcluding all the
Application Clients. The Svstem Scolution provides a complete environment for the creation,
hosting, updating, and management of the Apphcation. All Application Servers generated by the
Systemn Solution {spectfically, the System Solution Consumer Apphcation Server and System
Solution Retailer Application Server) for all Bosiness Entities are hosted mn a mudti-tenant
environment in the Cloud, but each Business Entity “feels” like it 15 provided dedicated Retailer and
Consumer Application Servers. The System Solution architecture also applies with minor changes
t0 a scenario where the System Solation Conswmer Application Server and System Solution Retailer
Application Server run on dedicated servers owned by the Business Entity, rather than m the Cloud.
In this scenario, the System Soletion has access to control and offer beneficial use for those servers

that are coupled to the Cloud.

{00491 Business Entities deploy their Applications to reach Consumers (i.e., the customers of that
Business Entity served by System Solution). The Consumers are the primary End Users of the
Application Clients generated by the System Solution. The Business Entities are the End Users of
the Dashboards and the Retatler Portal that the Svstem Solution provides o each Business Entity for

managing the corresponding Application.

00301 Each Appheation is described as a collection of Services. A Service i3 a set of functionality
that is provided by a Service Providing Entity to a Service Consuming Entity. The Service
Consuming Entity ases the Service to accomplish a certain task or fonction or activity.
Conceptually, this definition of “Service” s analogous to the notion of Service that Consumers
obtain from & Service Provider, tor example, a cellpbone service or a health care service. The
Service Providing Entity 15 the Provider or Originator, while the Service Consuming Entity is the
End User or Target. There is a type of interface between the Service and the Service Providing

Entity and between the Service and the Service Consuming Entity. The nature of such interfaces
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depends on the Service Providing/Consuming Entity, and could be a User Interface, an Application

Programming Interface, or some other type of mterface.

[0051] For a given Service, the interface between the Service Providing Entity and the Service is
referred to as the Southbound Interface, while the interface between the Service Consuming Entity
and the Service is referred to as the Northbound Interface. Services can also have a Management

Interface through which thev can be configured at rantime by a Service Configuration Entity.

[0052] Mobile Client Devices {cellular phones, smartphones, wearable devices, and tablets) and
Non-Mobile Client Devices (laptops, desktops, and Internet-enabled TV sets) are coupled to the
nteraet by wired {a physical mterconnect), wirelessly {waves through space), or both wired
fwireless networks. The wireless connectivity can be cellular (3G, 4G, ete.), Wi-Fi, Bluetooth,
WiMax, etc. The network interconnecting these components is called the Communication network.
The Chent Device 1-2 has the Application Client which 15 the actual application software ranning
on device. The cellular phones, smartphones, wearable devices, tablets, laptops, desktops, and
Internet-enabled TV sets are Client Devices and are physical devices that can be held. The term
“Mobile” when used alone or in a larger phrase “"Mobile Client Devices” can also imply the terms
Mobile, Non-Mobile or in the Cloud The term Mobile Chient at times will be referred to as the
Chient Device. The term Application highlights the fact that the application built by the System
Solution comprises a plurality of Application Cowmpenents, and mcludes 8 portion of the
Application that rans on the Client Device (the Application Chient) and a portion of the application
that runs on a server (the Application Server). The Application Client can be a part of the OS of the
mobile or non-mobile Client Device or can be partially in the Cloud. In the case of a mobile
physical Client Device, such a Clent Device is placed in the hands of an End User. In the case of a
non-mobile physical Cliemt Device, such & Chient Device is placed 1 the proximity of the End User.
fn all cases, the Client Devices provide the End User with at least one mede of nput through which

the End User navigates and interacts with the Application Chent.

{00531 Each Application includes a family of Apphlication Cliemts. Each Appheation Chlient
corresponds to a certain Client Device. The family of Application Clients includes a set of Native

Mobile Clients, one per mobile platform. Some examples of the mobile platformss include the
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iPhone, 1Pad, Android phones, or taldets wlile the non-mobile systems include the desktops. Mobile
platforms of interest include tablets. For convenience, we use the term Mobile Application Chent
for more succinctly Mobile Chient) to refer 1o any Mobile Client iy the famuly of Mobile Clients

corresponding to an Application generated by the System Solution.

{00547 FIG, § dlustrates how a Business Entity S-1 generates the Service Representation (high
tevel representation} 5-4. The Business Entity 5-1 is the entity that wanis to create the application.
The Business Entity 15 a customer of the Systen: Solution. Examples of Busmess Entities are:
retailers, manufacturers, schools, muaseums, francluses, and individuals. The Business Entity 541
determines the Business Objectives 5-2 which are used to create the Service Selection $-3. The
Business Entity 5-1 selects the services in the Service Selection 5-3 which is used to determine the
Service Representation 5-4.  The Service Representation is a high-level description of the
functionality that the Business Entity wanis to be implemented in the application. The Service
Representation 5-4 defines which Services are included n the Application according to the mterest
of the Business Entity. The Service Representation uniquely defines the desired functionality and
contains sufficient information for the System Solution to automatically generate a Data Model
correspondmng to the Application. The Service Representation 5-4 includes a set of Service
Specifications, which specify the desired Service Featores, Service Configurabon, Service

Interfaces, and Service Presentation that are unplemented in the Application.

{00551 A simplified version of the Automatic Apphication Generator 15 llustrated mn FIG. 6. The
Service Representation 3-4 and the Business Entity Data 6-1 are entered into in Automatic Data
Model Generator 6-2. The Auntomatic Data Model Generator 6-2 analyzes the mformation from the
Business Entity Data and the Service Representation and segments the information automatically
nto memory nto pre-arranged slots. The output of the Avtomatic Data Model Generator 6-2 with a
well formatted memory structure 15 used to create the Data Model 6-3. The structure of the Data
Model 6-3 1s uniform between any and all different Business Entities and the Services they select.
The uniformity in the structure of the Data Model 6-3 can now be capialized. The data ovtputs of
the Data Model 6-3 present data to the inputs of the Automatic Apphication Generator 6-4 in a well-
organized structure. The Automatic Application Generator 6-4 can now focus on the automatic

generation of features smce all data has been partitioned mto a known structure.  The Automatic
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Application Generator 6-4 knows the structure of the Data Model 6-3 allowing the output of the
Automatic  Application Generator 6-4 to automatically create a plurabty of Application
Components. These featwres mclude the Apphcation Servers 6-5, a set of Native Mobile
Application Clients 6-6, a Chent/Server Protocol 6-7, Dashboards 6-8 that has entries which are

{illable and Other Application Components 6-9.

{0056} After the Application Components have been generated by the System Solution, they are
deploved by installing and making them available for use. The Application Servers 6-5 are nstalled
on servers coupled to the hternet. The Native Mobile Application Clients 6-6 are submitted for
approval to the corresponding Application Stores, such as, Android, Apple, blackberry, etc. Once
the Mobile Application Clients are approved by the Application Stores, they become available for
download by consumers to their Client Devices §-2. The Dashboards 6-8 are installed on a pharality
of servers coupled to the Internet. Other Application Clients 6-9 are made avatlable for download

by storing them on servers coupled to the Internet.

0057} Native Mobile Apphication Clients 6-6 offer a family of executables of native Mobile Clients
for all desired mobile platforms. This enables a self-service Automatic Application Creation

environment for native Mobile Applications Clients.

JOOSRT A very intuitive, high level Service Representation $-4, such as 8 visual or graphical Service
Representation 5-4 can be used to mtiate a fdly Automatic Application Creation flow that
generates a plurality of Application Components, including a family of Native Mobile Application
Chients 6-6. The Client/Server Protocol 6-7 18 a communication mechanism between the Application
Client and the Application Server. Application Server control, Mobile Application Client memory
mansgement, and Client/Server communication mechanism 6-7 are used to optimize Mobile
Application Chient response time amd bandwidih utilization. There are Dashboards 6-8 that are
automatically created and provided to the Business Entities to manage the Services maplemented in
the Application and to generate a new set of updated Application Clients. The Dashboards are
controflers and the Business Entity may use the Dashboards vig a web interface running in a web

browser or via a mobile interface. Such a mobile mierface mayv sunply consist of a mobile version
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of a web miterface, or be integrated in a “management version” of the Mobile Application Client

itsel], or grouped in a separate tablet or smariphone apphication.

[0039] FIG. 7A illustrates a more detailed description of the antomatic application creation which
rans software on a server to generate all the Application Components in detail. The Service
Representation 5-4 and the Business Entity Data 6-1 are used by the Automatic Data Model
(Generator 6-2 to create the Data Model 6-3. The Business Entity Data 6-1 contains specific data
pertaining to the Business Entity that 13 relevant to ran the Services mmplemented m the Apphication.
Examples of Business Entity Data 6-1 are inventory, locations of stores, price of goods, ete. The
output of the Data Model 6-3 is applied to the Automatic Application Generator 6-4 which creates
all the Application Components 7-9 in detail partially described in FIG, 6. These components arg
deployed by a Communication network and mclude the Apphication Servers 6-5 comprising the
Retatler Application Server 7-1 and the Consumer Apphcation Server 7-2, a set of Native Mobile
Apphcation Chients 6-6, a Non-Native Mobile Application Clhients 7-3, a Non-Mobile and Cloud
Application Clients 7-4, Client/Server Protocols 6-7 and Dashboards 6-8. There is one Native
Mobile Application Chent 6-6 per Native Mobile OS5 (10S for Phone, Android, Blackberry,
Windows, etc.). The Other Application Components 6-9 are Security 7-8, Busmess portal 7-6b,
Analytics 7-6a, Business Account and Business Profile 7-7 and Searchable Application
Representation 7-8. A first part of the Application Components is deploved to a plurality of
Computer hardware to create a first plurality of servers retaining the first part of the Application

Components. A second part of the Application Components deploved to the at least one first server.

100601 The Retailer Appheation Server 7-1 18 used by the Busmess Eatity 5-1 to monitor and
manage the Application Components for their Business Entity. The Consumer Application Server 7-
2 supports the Services implemented m the Application and presented o the consumers via all
Mobile, Non-Mobile, and Clond Clients. All Apphication Servers (specifically, the Consumer
Apphication Server 7-2 and Retailer Application Server 7-13 for all Business Entities that ave
customers of the System Solution are hosted i a multi-tenant environment n the Cloud, but each
Business Entity “feels” like ¥ is provided a dedicated Rewaler and Consumer Application Server.
The archiiectare also applies with minor changes to a scenario where the Consumer Application

Server 7-2 and Retailer Application Server 7-1 run on servers owned by the Business Entity, rather
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than w the Cloud. In this scenanio, the working assumption i3 that the System Solution has access to
those servers. Businesses deploy their Application to reach Consumers (1.e., the customers of that
Busiess Entity). The primary End Users of the Apphcation Chients are the Consumers of each
Business Entity {i.e., the customers of all the Businesses served by the System Solution). The
Business Entities are the End Users of the Dashboards and Retailer Portal that the System Solution

generates and provides to each Business for managing the corresponding Application.

{00611 Security 7-8 provides secwwity and privacy in all comuommications between Application
Chients and Application Servers for each Business Entity. Security 7-5 also guarantees that there is
ne comununication between Retatler Application Servers or Consumer Application Servers
associated with different Business Entities and that Retatler Databases and Consumer Databases
associated with different Business Entities are kept separate. The System Solution offers basic

protection agamnst Denial of Service (DoS) attacks for each System Solution Application.

{00621 The Analytics 7-6a consists of functionality to collect and process analytics data on
consumer engagement and usage in the Application Clients and transumt that data to the Application
Server, and functionality 1o store and process analvtics the received analytics data in the Application

Server,

{0063} The Business Portal 7-6b includes g number of interfaces for the Business Entity to view the
processed Analytics Data and for the Business Entity to enter Business Data and manage its
Business Profile. It also mcludes interfaces for the Busmess Entity 51 to access the Web and
Mobile Dashboards 6-8 and other fools that the Business Entity uses to manage, monitor, and
update the Services implemented in its Application. The Busmess Portal 7-6b also includes
nterfaces tor the Busmess Entity 5-1 to manage its Searchable Apphcation Representation 7-8. The
Business Portal used by the Business Entity handles: sales, marketing, customer service and

support, appointments, analytics, feedback, and other customer facing tasks.

[0064] The Business Account and Business Profile 7-7 comprises the Business Account and the
Business Profile. The Basiness Account is wsed fo siore information in the Systemy Solation

Database regarding the Business Entity §-1 as z customer of the System Solution, such as
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management, billing, and sales information. The Business Profile stores relevant Business Entity
Data 6-1 and all the mformation relevant to run the Services provided by the Business Entity §-1

and implemented n the Apphcation.

{0065 Each Mobile Application is associated with a Searchable Application Representation 7-8,
which makes the corresponding Mobile Application Clhient and the content comtained in such
Mobile Application Client searchable by search engines. SEO technigues can be used in the System
Selution Searchable Apphication Representation to boost the search results of the corresponding
Mobile Application Chiert and content. Searchable Application Representation 7-8 for each
Business Entity 5-1 is generated by the System Solution when the Application for that Business

Entity is created.

[0066] FIG. 7B tllustrates how the Native Mobil Application Clients 6-6 are downloaded to Maobile
Application Chients (1-2w, 1-2x, 1-2¥, and 1-22}. The set of Native Mobile Apphcation Chients 6-6
contains, for example, an iPhone Application 7-10, a Blackberry Application 7-11, an Android
Application 7-12 and an Pad Application 7-13. A plurahity of other combinations of other
Application Clients 15 possible. The arrow 7-17 shows these four Applications being applied to the
corresponding Application store. These four Applications; an iPhone Apphcaton 7-10, a
Blackberry Application 7-11, an Android Application 7-12, and an iPad Apphcation 7-13 are
submitted 3-2 1o the approval process 3-3 o get accepted 3-4. The iPhone Application 7-10 and
iPad Application 7-13 are each applied to the Apple Application Store 7-14a and 7-14b, the
Blackberry Application 7-11 s applied to the Blackberry Application Stove 7-15 and the Androwd
Apphication 7-12 13 applied to the Androad Application Store 7-16. The Appheations {Phone 7-14,
Blackberry 7-11, Android 7-12 and Pad 7-13 are downloaded 3-6 to the corresponding Mobile

application Clients 1-2w, 1-2x, 1-2y and 1-2z respectively.

[0067] FIG. 8 presents an Application Update How which shows how the newly created application
can be further updated by the Business Entiy 8-1 using the newly created Dashboards 6-8. The
Dashboards 6-8 that are avtomatically created in FHG, 6 are used by the Business Entity 5-1 to add,
detete, or modify conteni, features, and services contained in the Application and replace the

existing set of Application Clients. The Dashboards 6-8 can be used by the Business Entity 3-1 to
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generate a new set of Native Mobile Apphication Clients containing the added, deleted, or modified
content, features, and services. The System Solution allows the Business entity to modify the Data
Model and generate new Application Clients using the Auntomatic Apphication Update 8-2 so that
the Business Entity 8-1 can interact with their Customers through the Client Deviges 1-2. The
generated Dashboard 6-8 allows the Busmess Entity to have control of what the Business Entity
wants 1o present to their Customers. The Business Entity 5-1 using the Dashboards 6-8 update and
recreate the featores of the Native Mobile Application Clients 66, Non-Native Mobile Application
Chents 7-3, Non-Mobile and Cloud Application Clients 7-4 and the Searchable Apphication
Representation 7-8 of FIG. 7 (all others remain the same} by providing input to the Business Entity
Data 6-1 which provides data for the Dashboards 6-8. The output of the Dashboards 6-8 is applied
to the Updated Data Model 8-1 which is then applied to the Auwtomatic Application Update
Generator 8-2 which is a sub-set of the Automatic Application Generator 6~4. The output of the
Automatic Apphcation Update Generator 8-2 generates a set of Updated Native Mobile Application
Chients 8-3, an Updated Noo-Native Mobile Application Chient 8-4, an Updated Non-Mobile and
Cloud Application Client 8-8 and a Updated Searchable Application Representation 8-6. Once this
sequence has been established, the Business Entity can manipulate the business data applhied to the
Dasbbhoards 6-8 and can continnously and automatically update the various Application Clients that

this particular system generates.

{0068} The Retailer Portal 7-6b and Dashboards 6-8 provide the Business Entity $-1 with a solution
for the self-service monitoring, managemeni, and apdating of an Application consisting of a
plurality of Application Components (Le., after that Application 15 created), through a set of
Dashboeards 6-8 and tools that the Retailer can divectly acecess (hence, the self-service nature of the

process) this updating process. This is called the Application Retailer Management Flow.

{00691 Depending on the natwe of the additions, deletions, and modifications and on the
architecture of the generated Native Mobile Application Client, the newly generated Updated
Native Mobile Application Clients 83 mayv have to be resubmitted for approval to the
corresponding Application Stores in order for the new clients to be downlvaded to the Chent
Devices 1-2. In certan cases. the newly generated Native Mobile Application Client do not require

resubmission of the Mobile Client 10 the comresponding Application Store, and therefore do not
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require explicit updates from the Application Stores of those Application Clisnts running on the
Client Devices. In such cases, the System Solution provides internal chent'server update
mechanisims that perform the updates in a “dynamic manner” that is “instantaneous”™ and completely

transparent to the Consumer and Business Entities.

{00707 The Application Clients are dynamic in nature, and can be managed and updated to a certain
extent via a corresponding set of Dashboards 6-8 accessed by the Business Entity through the
Retailer Portal. Using the Dashboards 6-8, a Retatler can: Add, delete, and modify content within
the application; Add, delete, and modify Pages within a Service in the application; Modify the
navigation within the application; and turn on and off Services (i.e., make Services active or

dormant} that were selected when the application was created.

{00711 Mobile and Non-Mobile Clients are capable to update their comtent and functionality
“dynanucally™ and efficiently, under the contvol of the Consomer Application Server, so as
provide a very engaging experience to the Consumers. The Dynamic architecture is designed to
support “dynamic” experiences in the most efficient and responsive way possible. The objective is
to enhance the Client user experience in terms of response time while mamtaining the dyvnamic
nature of portions of the Client. The structure of the Dynamic Architecture allows identifiing the
Elements and Sub-Elements that are most likely to change. In this way, the Consumer Application
Server 7-2 can send to the Mobile Client only incremental updates, with g “mintmunm”™ amount of
information which maximizes the bandwidth usage of this nterface. The Mobile Chent and the
Consumer Application Server 7-2 follow a simple Update Strategy to update the Pages and content
in the Mobile Client 1-2. The Mobile Client 1-2 also follows a greedy Persistency Strategy, 1o keep
in memory as much information as possible to be displayed while requesting for fresher copies of

certain Eloments and Sub-Elements.

(00721 FIG. 9 tllustrates further detarls of the functional components that unplement g Service and
are atomatically generated by the System Solution. The Service Representation 5-4 agtomatically
generates the Service. The End User 9-1, or Customer, imterfaces to the Chent Device 1-2. The
Service Chent-Server Protocol 9-2 exchange mformation between the Application Servers 6-8 and

the Client Device 1-2. The Busmess Entity 5-1 uses the Dashboards 6-8 which are a sub-set of the
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external data 9-6. If the Service does not change, the Dashboards are not used and the Data stays the

same. Business Entity Data 6-1 is available from the Business Entity S-1.

{00737 The Client Device 1-2 consists of the Application Client 9-7, an Operating System 2-13 and
Hardware 2-16. The Application Chient 9-7 further comprises several blocks. These blocks include
the Apphcation Client User Interface 9-8, the Application Client Server Logic 9-9, the Application
Flow 9-10, a Service Database-Client 9-11 and an Analytics-Client 9-12. The Service Chient-Server
Protocol 9-2 s associated with Security 9-3 that 13 used to encode the information that is sent
between the Chent Device 1-2 and the Apphcation Servers 6-5. The Application Servers 6-5
comprises the Searchable Representation 9-13, an Application Server Run Time Logic 9-14, a
Service Database-Server 9-15, and an Application Server Backend Logic 9-16, Service Policy and
Rules 9-17, Analvtics-Server 9-18, Navigation Graph 9-20 and an Integration Data Ingestion Logic
9-19. The Application Server Run Time Logic 9-14 runs in the Consumer Application Server 7-2

and the Application Server Backend Logic 9-16 runs in the Retasler Application Server 7-1.

{00741 A Client portion {Mobhile, Noo-Mobile or in the Cloud) presents the Service to the End User
9-1, allowing Consumers to enter inputs. mteract with the Services, and collect statistics. In turn,
this includes a User Interface (Ul), mobile apphcation logic and a mobile data structure. For
example, the {Client Device 1-2) can run on a Mobile phone. The mobile application logic and
mobile data structure nse g mumber of Client functional blocks or widgets o implement the required
fumctionality. An Application Server portion, which rans i the Consamer Appheation Server 7-2,
and provides the backend functionality needed to run the Service. In turn, this includes application
server togic and a data structure. The application server logic and data structare use a number of
basic server functional blocks to implement the reguired functionality. A Service Client-Server
Protocol 9-2 offers a communication mechanism between the Client Device 1-2 and the Application
Servers 6-5. A Management Suite comprising a set of management Dashboards 6-8 and tools that
the Business Enfity 8-1 uses to configure, update, modify, manage, monitor, and analyze the
Service. The Management Suite is accessed by the Business through the Retatler Portal and runs in

the Retailer Application Server 7-1.
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{0075} The primary End Users are the Consumers {1e., the customers of all the Businesses). Any
End User action or input while offline is stored in memory and sent to the Server when connectivity
is restored. The Consumer Application Server 7-2 contams functionality to run the Apphication for
each Business Entity and to manage the End Users (1.e., Consumers) of the Application. The role of
the End User 9-1 defines who 1s at the “recetving end” of a Service. In other words, the End User 9-

1 is the “entity” who “experiences” or “benefits” from a certain Service,

[0076] The Searchable Representation 9-13 imcludes a Business-Facing Service compusing a
Mobile Search Engine optimization (SEQ) Manager which allows the Business-Facing Service to
monitor and enhance the Mobile Application Searchable URL by building upon Mobile Application
Searchable URL and Searchable URL Taguing. Mobile Application Searchable URL which creates
a Searchable Representation of the Mobile Application and Searchable URL Tagging that adds
kevwords to Mobile Application Searchable URL. Each Mobile Application is associated with a
Searchable URL, which makes the corresponding Mobile Application Clients and their content
searchable by search engines. SEQ techniques can be used i the Searchable URL to boost the
search results of the comesponding Mobile Application Clients and their content. The Searchable
URL for each Business Entity is generated by the Svstem Solution Automatic Application

Generator 6-4 when the Mobile Application System for that Business Entity 8-1 1s created.

{00771 FIG, 10 depicts a pictorial representation of a Service 10-3. The Service 18-3 is at the center
of the FIG, 10, The Service Conswming Entity 18-1 can be the End User or the target {for example,
another service). The Service Providing Entity 10-3 can be the Business Entity 3-1 or the provider
and origimator while the Service Configwmg Entity 18-7 can be the Business Entity §-1 or the
configurator. An interface between the Service 10-3 and the various entities exists. The Northbound
faterface 10-2 is between the Service Consuming Entity 18-1 and the Service 18-3. The Southbound
nterface 10-4 is between the Service Providing Entity 10-5 and the Service 10-3. Finally a
Management Interface 108-6 {which is equivalent to a Dashboard) s between the Service

Configuring Entity 10-7 and the Service 16-3.

D781 A Service 10-3 is a set of functionality that 1s provided by a Service Providing Entity 18-3 1o

a Service Consuming Entity 16-1. The Service Consuming Ensity 10-1 uses the Service 16-3 to
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accomplish a cerlain task or function or activity, for example, receiving and redeeming an electronic
coupon on the Service Consuming Entity’s cellphone. The Service Providing Entity 10-8 is the
Provider or Orniginator, while the Service Consuming Entity 18-1 15 the End User or Target
Tvpically, there is some tvpe of interface between the Service 10-3 and the Service Providing Entity
10-5 and between the Service and the Service Consuming Entity 18-1. The nature of such mierfaces
depends on the Service Providing/Consuming Entity, and could be a User Interface (Ul), an
Application programming Interface (AP, or some other type of mterface. The term API refers to
an interface between the System Solution and an External System, or to an interface between two
Services. In other words, the term AP loosely, in a logical connotation, s synonymous of a generic
Interface. Such an Interface can be implementad I various ways, including as a physical APL Fora
given Service, the interface between the Service Providing Entity 10-5 and the Service 10-3 13
referred to as the Southbound Interface 10-4, while the interface between the Service Consuming
Entity 18-1 and the Service is referred to as the Northbound Interface 10-2. Services 10-3 can also
have a Management Interface 10-6 through which they can be configured at rantime by a Service

Configuration Entity 10-7.

{00791 In the case the Service Consuming Entity is ttself a Service, for the “higher™ Service using
the other “lower™ Service, such interface is the Southbound Interface 10-4. Conversely, for the
lower Service being used by the higher Service, such interface s the Northbound Interface 16-2. A
Service that is used by other Services as a building block of functionality can be invoked in
ditferent ways by different Services. For example, the Store Finder Service can be explicitly
mvoked by the Mobile Ordening Service to ket the Consumer select a specific location where to
place the order; the Siore Finder Service can be implicitly mvoked by a Customized Information

Service to identify which specifie location’s menu should be displayed.

{00801 A Service 10-3 can be provided at different levels, depending on the Service 10-3 desired
from the Service Consunung Eotity 18-1, The Service Conswming Entity 18-1 15 the Consumer or
End User using a Mobhie Chent on hissher smariphone (Chient Device). The Novthbound Interface
10-2 is the means provided to the Consumer o interact with the Service and enter Consumer Input

(if needed by the Service).
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{0081} One example of Consumer Service i3 the Lovalty Service In this Service, the Consunser is
provided with the ability of accumulating points based on their purchases at a store, and eventually
earning rewards when the number of points reaches a certain level. Other examples of Consumer
Services can include Personalized Storefront Service, Real Time Promotion Service, Store Finder

Service, and many others.

{0082} In a Business-Facing Service, the Service Consuming Entity 16-1 is the Business Entity 5-1.
An example of a Busmess-Facing Service is the Retader Profile Manager Service which provides a
Retailer Portal through which a Business Entity 5-1 can create and manage a profile contamning
information about the Business Entity. A Service-Facing Service is where Services 10-3 can be
built on top of other Services; in this case, the Service Consuming Entity 18-1 of a certain Service
10-3 15 another Service. An example of a Service-Facing Service is the Redemption Service, which

is used by, say, the In-Store Promotion Service to enable the redemption 1 the store of a promotion.

{00831 Ap Application generated by the Svstemy Solution is the ceollection of a pumber of
Consumer-Facing Services and Business-Facing Services. The set of Services that compnise the

Application is referved to as the Application Structure,

(00841 FIG. 11 provides a table T1-1 of a set of examples of Service Famulies 11-2 along with a set
of Service Examples 11-3. The Greeting Service is the first row ynder the Service Family 11-2
contains the service examples of in-location greetings and awtomatic check-ins. The Personalized
Expertence Services row comprises a personalized promotion, and in-store only experiences, real-
fime  experiences vyield management, personalized storefront and contextlocation specific
experiences. The Information Services row comprises a personalized information discovery,
custonuzed information, mntelligent notifications/remunders/alents, personalizedicontextual guides
and an intelligent navigator. The 2nd Screen Services row includes contextual product snformation,
a contextual materactivity and a coutextual vivtual wall. The Correlation Services row conyprises an
interest relation between product correlation, a contextual correlation, a real time correlation, and
information-based correlation and a social-based recommendation. The Value Services row contains
intelligent  shopping  Hst/wallets, product trackers, store navigators, personmal orgamizer

calendar/concierge and reservations. The Convenient Servives row includes a mobile ordening, a
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mobile deli counter and activity trackers. The Loval Services row comprises a personalized lovalty,
a purchase-based rewards, activity-based rewards and VIP services. The Communication Services
row contains  contextuat  feedback, contextual polls, personalized messaging, one-click
communications and reviews. The Utility Services row comprises mobile payments, a price finder,

social sharing and store finders.

{00851 Services can be chained together to form a new Service 18-3. For example, n FIG. 12
Service 1 12-5a can be Personabization while Service 11 12-5b can be Promotion. These can be
chamed together through Service Internal Interface 12-4 to form a Service HI 12-3 called
Personalized Promotions. Typically, Dashboards 6-8 is provided 1o combine these various services
together. The Service HI 12-3 is apphied to the Service User Interface 12-2 and then to the End User
9-1. Although two services 12-8a and 12-Sh have been illustrated, a plarality of services can be

combined together 1o address the End User requirements.

{00861 A Service Selection §-3 is depicted in FIG. 13, The memu of the list of Services and
corresponding checkboxes are used by the Business Entity fo select those Services, For example,
the list of Services may include the service family examples 11-2 and Service examples 11-3
presented in FIG. 11, The Service Selection 5-3 is presented where a number of Services 1 13-4,
Service 2 13-3, Service 3 13-5 and Service N 13-7 can be selected using checkboxes 13-2, 13-4, 13-
6 and 13-8, respectively. This 15 a menu of available services, and the Busimess Entity chooses the
ounes that it wants implemented. Typically, these are end-user-facing Services, which are often built
as a Chain of Services as presented in FIG, 12, The End User can be the Consumer who can be the
actual End User 9-1 of the Application Client or the Business Entity §-1. One apphication used by
the Business Entrty, for example, is Data Mining Services that produce analytics. When the
Business Entity chooses a speciftc Service, it selects all the Services that are then chained together
in order to busld the final Service. For example, in ¥1G. 13, checkboxes 13-2 and 13-6 have been

selected which presents one of the chotce combinations of g Service selection 5-3.

{0087 FIG. 14 illustrates a block representing the various pieces of the Service Representation 5-4
with a Hst of high-level features, flavors, and options that allow the Business Eatity 5-1 to

customize the required Service 16-3. For each Servive mcluded in the Service Selection 5-3, theve
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exists a Service Representation 5-4 describing that Service. The collection of all the Sepvice
Representations describing all the Service selected to be implemented in an Application constitutes
the Service Representation of the Apphication and fully describes the functionality that needs to be
implemented in the Application. The Service Represemtation s a high-level “behavioral”
description of the Service 18-3 from an end-~user viewpoint. The high-level feature hist mcludes a
Service “Black Box™ Description 14-1, Service Flavors 14-2, Service Features 14-3, Service
Configuration 14-4, Service User Interface 12-2, Dashboards 6-8, Service Integration Pomnts 14-7,

Service Internal Interfaces 12-4, Service Presentation 14-9 and a Service Starus 14-10.

[0088] FIG. 15A depicts the Description and Examples of the Service “Black Box™ Description 14-
1. This provides a description of the Service 10-3 “as a Black Box”. This description mcludes all
aspects of the Service and provides a description of the Service “as a Black Box™. This is a very
high-level description (i.e., in plain English) of how the Service behaves from the point of view of
an End User. I is typically a list of ballet points that describes the behavior of all aspects of the
Service. The End User is both the Consumer who uses the Application Clients and the Business
Entity who provides and manages the Service and can receive data and analytics back from the
usage of the Service by the Consumer. The purpose of the “Black Box™ Description 15 10 give a
high-level idea to the Business Entity of what the Service will provide to the Consumer and how the
Service will be managed by the Business Entity. The “Black Box" Description is not an actual tnput
to the Automatic Data Medel Generation Process. The “Black Box™ s simply provided to make the

Service Selection process by the Business Eatity easier and clearer.

[0089] FIG. 15A mclodes examples of the Service “Black Box” Description 14-1 as it applies to
different Services, such as: Real Time Promotion Service, Real Time Promotion Personalized to
Shopping List Service and Electronic Loyalty Service - "'Key Chain” Card. For exaniple, the
Service “Black Box” Description for the Real Time Promotion Service may consist of a list of
bullet powts describing the behavior of the Service. The description mayv read as follows. A
Promotion 1 created via a Dashboard. The promotion includes a product description, an offer, and
an expiration date/time. The Promotion 1s disiributed in real time to the Mobile Application Clients
in the vicinity of a desired store {(i.e., within a certain radius from the store}). When the Mobile

Application Chients receive the Promotion, they display a Notification alerting the Consumer that
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the Promotion is available. The Consumer can redeem the Promotion and receive the discount.
Once the expiration date/time 1s reached, the Promotion is not displayed in the Appheation Chienmt
and cannot be used. Another example applies to the Real Time Promotion Personalized to
Shopping List | which is an example of Service Chaining: it chains three Services, re., Real Time
Promotion Service plus Personalization Service plus Shopping hist Service. The Promotion behaves
the same as described above. When the Promwotion is created, keywords can be added via a
Dashboard. The keywords are used to match the Promotion with items in the Shopping list. The
Shopping List Service 1s a hist of tems that the Consumer can enter through their Application
Chient. The Promotion is distribated in real time only to the Mobile Application Chents in the
vicinity of a desired store which have in their shopping List keywords that match the ttems. A third
example applies to the Electronic Loyalty Service - "'Key Chain” Card. The Service "Black
Box™ Description for this Service would reciie as follows. The Electronic Loyaliy Service - "'Key
Chain®” Card 15 an electronic Loyalty Card 1s associated to ecach Consymer. The electronic Lovalty
Card 1s displayed 1n the Mobile Application Chient and has a barcode that can be scanned at the
Point of Sale (PoS) © identify the Consumer. A point for each dollar that the Consumer spends on
the purchase 1s added io the Lovalty Card from the PoS. Consumer redeerns rewards when a pre-
defined number of points are accumulated. Consumer can check the balance of points on hisdher
card at any ume from the Application Client. The Electronic Lovalty Service can be tied to a card.
This “Key Chain” Card is the electronic equivalent of a physical Loyalty Card that Consumers carry
in thewr Key Chain {2, 8 supermarket Card) or wm thewr wallet and use the cord when the Consumer

Fac

is at the stove.

[0090] FIG. 15B depicts the description and examples of the Service Flavor 14-2. This provides a
description of the Service 10-3 with examples. A Service can have a number of variations or
flavors, which acconunodate different use cases. The Business Entity 5-1 selects which flavors it
wants, The flavors may not be mutually exclusive. The Service Flavors 14-2 consist of a high level
description of what the Service looks like. I needed for clanty to the Business Entity, there can be a
Black Box Description for each favor. The selected flavors 14-2 are an input to the Antomatic Data

Muodel Generation Process, since the selected flavors detenmine the defining features of the Service.
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{0091} Service Flavors 14-2 are vartations of a Service 18-3, which asccommodate different user
cases. FIG. 15B includes examples of Service Flavors for two Services: Electronic Loyalty
Service and Prometion Service, The Electronic Loyalty Service comprises two Service Flavors.
A first flavor is an Electronic Loyalty Key Cham Card Service and is the electronic equivalent of a
physical lovaliy card carrying a bar code {e.g., the supermarket membership cards that people carry
around m their key chain). The Maobile f&pplic-ation Chient displavs a barcode, which is scanned at
the PoS at the store, and identifies the Consumer. A second Havor is an Electronic lovalty Punch
Card Service which is the electronic equivalent of a physical loyalty punch card {e.g., a "buy 10
sandwiches get 1 free” card that gets punched by the cashier every time the Consumer buys a
sandwich). In this case, the Business mayv display & QR code at the PoS at the store, the mobile
Application Client scans the QR code, which dentifies the Purchase and “punches” the electronic
card. A first example of flavors for the Promotion Sevvice mncludes a Real Time Promotion
Service. These promotions can be created, distributed, and retived m real time {e.g., 8 "20% off for
the next two hours” Promotion}. A second example of Havors for the Promotion Service mcludes a
Location Specific Promotion Service. These promotions are valid only at a specific, configurable

store within a chaiy of stores.

100921 FIG. 15C and FIG. 15D depict the Description and Examples of the Service Features 14-3.
This provides a description of the Service 10-3 with examples. Service Feature 14-3 specifies the
available relevant features of @ Service. The list of relevant features depends on the Service, Some
features depend on the Service Flavor. This looks like a meng of features, and the Business Entity
S-1 selects the features that it needs. Some features may be defined as “default” features and are
provided in the Application without the need for the Business Entity to explicitly select them. Some
features, when selected, automatically select other required features, which are necessary for the
feature to work properly. Some features, when selected, astomatically require certain Integration
Points to be defined in order for the Service 1o work as expected. The Service Features 14-3 are an

important mput of the Automatic Data Model Generator 6-2.

[0003] FIG, 15C and FIG, 13D provides examples of Service Features for two Services:
Promotion Service and Electronic Lovalty Service. The Service Features for Prometien Service

imclude the following. A Type of Promotions: obtaining dollar discount {e.g., 5 off), a percentage
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off the price (e.g., 10% off} and offers to buy X get Y free {e.g., buy one get one free). A list of
available redemption mechanisms: a redemption mechanism via bar code (e.g., the application
displays a bar code that wdentifies the promotion and can be scanned at the PoS to redeem 1t). This
mechanism typically requires an Integration Point with the POS system, since the bar code has to be
known by the PoS system i order to property account for the promotion. A redemption
mechanisms via a QR code {e.g., the application displays a QR code that dentifies the promotion
and can be scanned at the PoS to redeem i) a redemption mechanism via “redeem button™ {e.g.,
the application displays a “redeem button” that the Consumer can tap when at the PoS to recetve the
discount), and a redemption mechanism via short code {e.g., the application displays a short code
that the Consumer can give to the Cashier in order to receive the discount). The Redemption Scope
incudes: Redemption occurs In-store onlv (2.g., the prometion) or redemption occurs In-store plus
home delivery. The Service Features for the Electronic loyalty Service includes: Loyalty Events
{i.e., events that generate points to be added to a loyalty card). This includes: Offer Purchase-Based

Loyalty Points. Conswmer gets loyalty points associated to certain purchases (e.g., one pomnt per
dollar spent at the store); or Non-Puarchase-Based Lovalty Points. The Consamer gets Loyalty points
for actions other than purchase {e.g., enter the store more than once a month or achieving 4 Reward
Threshold). Service Features for the Electromics Lovalty Service also mcludes Reward Threshold:
Single Threshold. The Conswner gets a reward when he/she accunmlates a number of lovalty points
equal to the Reward Threshold. Multiple Thresholds. If multiple threshelds occur, then the
Conswmers get different rewards when he/she accumulates points equal 1o one of a number of
avatlable Reward Thresholds. Lovalty levels can be Single lovalty level, Multiple loyalty levels
{e.g., Sttver and Gold lovally fevels, each Consumer is associated with one level depending on the
frequency he/she visits a store, Silver level gets one lovalty pomt per dollar spent, or Gold level gets

two loyalty pomts per dollar spent).

{00941 FIG. 15E depicts the Description and Examples of the Service Configuration 14-4. Service
Configuration specifies relevant pargmeters that need 1o be specified by the Business for the Service
10-3 o be configured. The configwation parameters typically go hand-in-hand with the Service
Features 14-3. Service Configuration 14-4 specifies relevant values of parameters that need to be
spectfied by the Business Entity 5-1 for the Service to be configured. The configuration parameters

typically depend on the selected Service Features 14-3. Each of the selected Service Features 14-3
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can require one of more Configuration Parameter. Some of the Configuration Parameter Values are
required before the Apphcation can be deployed {e.g, Store Locations for Location-Specific
Promotions). Some of the Configuration Parameter Values are entered once the Application is
deploved, or are entered when the Data Model 6-3 is updated {e.g., a new Promotion is created and
distribuied 10 a Promotion Service). The Configuration Parameter Values are entered either via
Dashboards 6-8 such as, all the data required to set up a new Promotion, or via Service Integration
Poimis {e.g., a file with all the Siore Locations is read by the Automatic Data Model Generation
Process). Some Services can have Configuration Parameter Values that ave entered by the
Consumer via the Application Client when the Service is run. The Aotomatic Data Model
Generation Process validates that all the Configuration Parameter Values that are needed to run the
Service have been entered. The Service Configuration Process alerts the Business Entity (or the

Consumer) if some required value has not been entered.

[0093] FIG. 15K provides example of Service Configuration for two Services: Promotion Service
and Electronic Lovalty Service. Service Configuration for the Promotion Service includes Store
focations such as the name of store, address, GPS coordinates, or size of the store. Bar codes
identify the Promotions. Redemption Rules which specify under what circumstances a Promotion
should be redeemed; examples of Redemption Rules include: offer a specific Promotion that is only
valid before 6:00pm on weekdays and a Promotion can only be redeemed once. Promotion Data
includes product description, offer value, expirgtion date, or preduct picture. Service Configuration
for the Electronic Loyvalty Service comprises Lovalty values such as one loyalty point per doflar
spent, The reward threshold values offer reward items associated to each Reward thresholds. The

Reward roles offer loyally points that expire afler one vear.

{00961 The Service User Imterface 12-2 illustrated i FIG. 13F specifies the functionahity of the
User Interface with the Consumer End User, This describes each mterface and the parameters

passed through those interfaces.

{00971 An example of a Service User Interface 14-5 includes Promotion Service user Interface,
The Promotion Service user Interface comprises Displays Promotion Data in multiple levels of

detail {e.g., view showmng Promotion summary, view showing Promotion details), allowing
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grouping promotions in categories and provides multiple levels of navigation where the selection
comprises category and a selection of promotion within category. Bar Codes are displaved 1o

wentify the promotion.

[0098] Dashboards 6-8, as shown i FIG. 158G, specity the functionality of the Dashboards 6-8.
This Service 10-3 describes each interface and the parameters passed through those interfaces. The
Dashboards 6-8 are the interfaces that get avtomatically generated for the Buosiness Entity 5-1 1o
manage the Service 10-3 and update . This describes the functionality provided m the Dashboards
6-8. The tunctionality of the Dashboards 6-8 strictly depends on the selected Service Features 14-3

and is directly derived from the portion of the Service that is changeable,

{00991 An example includes Promotion Service Dashboard. The Prometion Service Dashboard
altows the creation and distribution of g Promation by entering the name of Promotion, Promotion

code, product description, offer value, and start date/time, expiration date/time or keywaords.

{01007 Service Integration Points 14-7 dlustrated in FIG, 18H specify the lotegration Pomnts with
External Systems. A Service 10-3 can be using Service Integration Points 14-7 with other systems
and databases belonging to the Business Entity 5-1 or to other entities. Service Integration Points
14-7 are used to get Business Data input (or provide data output) or to get other types of Data (e.g.,
content} that may be needed to run the Service. Service Integration Points are implemented by
generating interfaces specitied as a hist of inputs, outputs and parameters that are passed through the

interface.

[0101] Examples include: Promotien Rervice Integration Points. The Promotion Service
Integration Points are for PoS Integration to exchange Promotion Codes for each Promotion and

receive Purchase Data for each consumer. External Database Integration also ingests store locations.

101021 As shown m FIG. 18], Nervice Internal Interfaces 12-4 specify the nterfaces of a Service
10-3 which may be using other Servicss, accessible via Internal Service Interfaces. The Intemal

Service Interfaces are specified as a hist of inputs, outputs and parameters that are passed through
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the iaterface. The Internal Service Interfaces typically do not need to be made visible to the

Business Entity.

{01031 Examples include: Promotion Service using Bar Coding and Redemption Services. The
Promotion Service using Bar Coding uses a Bar Coding Service Interface for mput to dentify a
upique number identifving an item. A barcoding label identifies an output barcodimg. The
Redemption Services Interface uses as an inpat the Promotion 1D and Consumer 1D values while

the Interface uses as output the vahd or mvalid redemption.

[0104] Service Presentation 4<% as depicted in FIG. 184 specifies how the service can be
presented to the Consumer. This specifies the U of the Application Client. This mcludes a set of
Presentation Templates 15-1, which correspond to one or more Ul Regions, which m twm
correspond to Dashboards 6-8. The set of possible Presentation Templates 15-1 depends on the
destred Service Flavors 14-2 and Service Features 14-3. This specifies how the service can be
presented to the Consumer, 1e., defines bow the User Interface with the Consumer appears. The
Business Entity 8-1 selects which Presentation Tewmplate(s) it prefers. The selected Presentation
Template(s) may depend on the Business Data {e.g., in a Promotion Service. Primary Service
Presentation is a Carousel, Horzontal if there are less than 10 Promotions, a Scrollable List if theve
are movre than 10 but less than 50 Promotions, or a Category List if there are more than 30
Promotions). Service Presentation 14-9 typically includes a Pumary Service Fresentation which is
how the "budk” of the Service can be presented. Highlighters are additional U Regrons that can be
used in the Apphcation Client to highlight or summuarize certain relevant pieces of the Service {e.g.,

the Loyalty Point balance counter can be displayed in the landing page}.

{01057 Example of Service Presentation 14-9 for Promeotion Service includes the following.
Available Presentation Templates 15-1 with examples including: Primary Service Presentation
and Highlighters. The Primary Service Presentation is a Carousel that 1s Horizontal with detailed
view on tapping, Carousel thet s Vernical with detailed view on tapping, Small Scroflable Tray with
single zoomed Promotion View detailed view on tapping, Scrollable List with detatled view on
tapping, Category List with Scrollable Tray per category and detailed view on tapping, or Individual

Promotion with detailed view on tapping. The Highlighters provides a Greeting message such as
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You have X promotions” m the landing page. Alerts are also flashed of in-store promotions on
"You t X t the landing page. Alerts are also flashed of in-stove ¢ tio

selected pages.

[0106] As depicted in FIG. 15K, Service Status 14-18 is where the Business Entity 8-1 can specify
one of two Service Statuses: Active and Dormant. Active 15 a Service that i3 actively running,
deploved, and exposed to the Consuming Entity (typically the Consumer) via the User Interface.
Dormant is a Service that is disabled, but all the Application Clients for that Service are generated.
This meludes functionality, interfaces, and presentation. The Status of the Service is set by the
Bugsiness and can be changed at any time. Using the Dormant Status, the Business Entity can create

the Service and keep it disabled but ready for future use.

{0107] FIG. 16 tlustrates the Aovtomatic Data Model Generator 6-2 after being segmented v more
detatl {from Service Representation to Data Model). The Automatic Data Muodel Generator 6-2
takes the Service Representation 5-4 and the Business Entity Data 6-1 and generates all the fields
that are included in the Data Model 6-3. The Service Representation 5-4 includes Service Flavors
14-2, Service Features 14-3, Service Configuration 14-4, Service Integration Points 14-7, Service
Internal Interfaces 12-4, Service Presentation 14-9 which comprises the Presentation Templates 15-
1 and the Service Status 14-18. Once the Data Model 6-3 is generated, the Common Data Model 16~
13, the Server Data Model 16-15 and the Client Data Model 16-16 are contained within. The Server
Data Model 16-15 is the portion of the Data Model 6-3 that is relevant for the generation and
operation of all parts of the system other than the Application Chents. The Client Data Model 16-16
is the portion of the Data Model 6-3 that s relevant for the gencration and operation of the

Apphication Clients.

{0108} The Common Data Model 16-23 mcludes several strociures: Functional Description 16-7,
Configuration Parameters 16-8, Integration Point Parameters 16-9 and Presentation Attributes 16-
10.

{01097 The Functional Description 16-7 defines the functionality that needs to be provided by the
Application. The Functional Description 16-7 comprises the Functional Block Chain 18-11, which

is the Hst of Basic Server Functional Blocks and Native Client Functional Blocks that need o be
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used by the Automatic Application Generator 6-4 1o generate all the components of the Application.
The Functional Block Chain 16-11 also defines in which order the blocks should be used {(if there is
a hierarchy). Since the Services can be lierarchical, the Punctional Description 16-7 13 also
hierarchical. The Functional Description 16-7 is derived by the Auntomatic Data Model Generator
6-2 from the selected Service Flavors 14-2, Service Features 14-3 and Service Internal Interfaces
12-4. For every one of the Service Flavors 14-2 and Service Features 14-3, there is a list in memory
that defines the Fanctional Blocks that should be used. The Service Internal Interfaces 12-4 define
the hierarchy of Services that are needed {(i1f any) to build a certain Service 13, In the case of a
Service that uses other Services, the Automatic Data Model Generator 6-2 identifies the blocks that
are used by each Service. The Functiopal Description 16-7 consists of a series of checkmarks that

wlentifv which blocks are used and in which order (if there is a hierarchy).

{0110} The Configuration Parameters 16-8 15 a bist of all the Parameters that are needed to
mmplement the selected Flavor(s) and Features. Each configuration Parameter is deseribed by Name,
Type and Value 16-12 which are derived from the Service Configuration 14-4. Service
Configuration 14-4 depends on Service Features 14-3 and Service Flavors 14-2 (as explained in
FIGS. 15B-D). Type specifies the format of the parameter and whether the parameter is an input
{i.e., a value needs to be entered for that Parameter) or an output {i.e., a value is generated and
displayed for that Parameter by the Service). The Input Method 16-13 for each Parameter specifies
how {(and by whom) the parameter value ix entered. The value can be entered via a Service
ftegration Points 14-7, or via a Service Intemal Interfaces 12-4, or via a Dashboard 6-8, or by the
End User 9-1 via the Application Client, or be derived by the Business Entity Data. The Awtomatic
Data Model Generator 6-2 goes over the list of Configuration Parameters and determines the Input
Method by looking at Service Integration Points 14-7, and Service Presentation 14-9 (note that
Presentation Templates 15-1 defines which parameters can be entered via the Dashboards 6-8). The
Dynamic Property 16-14 defines when the value for the parameter is entered and when it can {or
cannot) be changed. The Automatic Data Model Generator 6-2 determines the Dynamic Property
16-14 by fooking at Service Features 14-3. The Dynansc Property 16-14 of a parameter can be one
of: a Settings where the value has to be entered before the Service 10-3 is presented to any end user
{e.g., the address of a store for a Service that should be offered only in that store), or an

Inttialization where the value has to be entered before the Service is presented to a specific End
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User 9-1 {e.g., the barcode identifving a specific conswmer in an Electronic Lovalty Card Run
Time); or a value can be entered at any time {e.g., the data describing a new Promotion} The

Dynamic Property 16-14 also defines whether the valoe can be changed and when.

[0111] The Integration Point Parameters 16-9 are the Configuration Parameters 16-8 that are
entered via Service Integratton Points 14-7. Each Configuration Parameter 16-8 is described by its
corresponding Name, Type and Value 16-17 that are denved from the Service Configoration 14-4.
Service Contiguration 14-4 depends on Service Features 14-3 and Service Flavors 1-2 {as explamed
in FIGS. 13B-D). The Integration Point Parameters 16-9 has a corresponding Dynamic Property 16~
19 is derived in the same way as mentioned in Configuration Parameters 16-8. In the Integration
Point Parameters 16-9, the whole Integration Interface 16-18 is stored in the Data Model 6-3. For
example, all the fields and formats of all the messages are in the Integration Interface 16-18 of the

Integration Point Parameters 16-9.

{01121 The Presentation Atntributes 16-10 comprise the Page Relationships 16-20.  The User
faterface n the Application Client consists of a collection of “Pages” (the notion of Page s simuilar
to the one in a website, each Page presents a User Interface to one or more Services and the end user
can navigate from one Page to another). The Presemstation Template 15-1 in the Service Presentation
14-9 consists of one or more Pages. The Template also defines the relationships among those Pages
{e.g., there is a button 1 2 Page that, when tapped, leads to another Page). The Template defines
Primary Service Presentation Rules 16-21 (which consists of one or more Pages) and Highbighters
{which typically are displayed in vet other Pages). Page Relationships 16-20 are derived from the
Presentation Templates 15-1. The Page Relationships 16-28 are a matrix where the rows ave the
starting Pages and the columns are the ending Pages and the values in the matrix describe how any
two Pages are connected. The relattonship between Pages can be constant (1e., there1s a button in a
Page that always appears and leads to the other Page), or conditional {i.2., there is a button in a Page
that appears only if certain conditions ave vertfied). Navigation Conditions 16-22 are conditional
relationships that correspond to Navigation Conditions 16-22 1n the Presentation Template 15-1. For
each Navigation Condition 16-22, there is a Parameter that contains a Valoe that is used to compute
the Navigation Condition at runtime (this is explained in detail in U.S. Patent Application Ser. No.

13/833,775 utled “Dymamic User fmerface Delivery Sysfem” filed on March 15, 2013 which is
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incorporated in reference in its entirety). What is relevant in this application is that the Navigation
Condition 16-22 and the associated Parameter(s} are automatically derived from the Presentation
Templates 15-1 and stored i the data model. The Presentation Templates 15-1 contain buttons,
which can be associated with Navigation Conditions Presentation Rule. They are derived from the
Presentation Templates 15-1. The Presentation Templates 15-1 contain Widgets {e.g. Carousel or
List Displav), which can be associated with Presentation Rules (for example Functional
Description, wse Carousel  if  Number of Promotions <10, wse List  Display  if

Number of Promotions >=10).

{01131 FIG, 17 illustrates the Automatic Application Generator 6-2 in more detail (from Data
Model to the output applications and features). The Data Model 6-3 consists of the Commen Data
Model 16-23 that couples 1o the Server Data Model 16-15 and the Chient Data Model 16-16. The
output of the Data Model 6-3 is apphied to the Automatic Application Generator 6-4. The Automatic
Apphication Generator 6-4 comprises the Awtomatic Application Server Generator 17-1 coupled o a
Server Data Model 16-15, the Automatic Protocol Generator 17-2 coupled to a Common Data
Model 16-23, the Automatic Dashboards Generator 17-3 coupled to ¢ Common Data Model 16-23,
the Automatic Client Generator 17-4 coupled to a Client Data Model 16-16, the Automatic
Searchable Application Represemation Generator 17-8 coupled to a Common Data Model 16-23,
the Automatic Business Portal Generator 17-6 coupled to a Server Data Model 16-15 and the
Automiatic Business Acconnt Generator 17-7 coupled to g Server Data Model 16-15. The
Applicatton Components generated by the Autoraatic Application Generator 6~4 are shown on the
right of FIG, 17 and includes the Retailer Application Server 7-1 and the corresponding Retailer
Application Server Database 17-9. the Consumer Application Server 7-2 and the corvesponding
Consumer Application Sexver Database 17-8, the Client-Server Protocols 6-7, Security 7-8, the
Dashboards 6-8, the Analytics 7-6a, the Native Mobile Application Clients 6-6, the Non-Native
Mobile Application Clients 7-3, the Non-Mobile and Cloud Application Clients 7-4, the Searchable
Apphication Representation 7-8, the Business Portal 7-6b and the Business Account and Business

Profile 7-7. FIG. 17 provides a portion of the figure in FIG, 7TA with significantly more detail.

{0114} FIG. 18A illustrates a Server Data Model 16-18 coupled to the Awtomatic Application

Server Generator 17-1. The output of this Automatic Application Server Generator generates the
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Application Servers 6-5 where the final output is the Retailer Application Server Logic 7-1, the
Retailer Application Server Database 17-9, the Consumer Application Server Logic 7-2, the
Consumer Apphication Server Database 17-8 and the Auvtomatic Dashboard Generator 17-3. The
Automatic Application Server Generator 17-1 contains Server Functional Blocks 18-8 and a Server
Qrchestration Controller 18-7 that applies the final output to the Server Generator 18-8. The Server
Functional Blocks 18-8 comprise the Configuration Parameters 18-9, Input Output Parameters and
Rules 18-10, Functional Rules 18-11, Navigational Rules 18-12 and a Dedicated Logic 1813,
These are the components necessary 10 help the Austomatic Apphication Server Genesator 17-1 to
generate its outputs, laside the Application Servers 6-§5 which receives the output from the
Automatic Application Server Generator 17-1 is the Application Server Runtime Logic 9-14, the
Application Server Backend Logic 9-16, & Service Database Server 9-15, Analytics-Server 9-18,
fntegration Data Ingestion Logic 9-19, a Navigational Graph 9-20 and Service Policies and Rules 9-
17. The Server Vahdation Controller 18-3 uses the Validation Rules 18-4 and the Consistency Rules
18-5 o help make this generation possible and goarantee that the generated functionality is correct.
One of the outputs of generates the Application Servers 6-5 is an input that Is used by the Automatic

Dashboard Generator 17-3 which will be discussed in detail shortly.,

[0115] FIG. 18 B illustrates the Basic Server Fonctional Blocks 18-8 that are used to help the
Awtomatic Apphication Server Generator 17-1 to generate the Application Servers 6-5. The Basic
Server Functional Blocks 18-8 include boxes 18-21 through 18-77. These basic server functional
blocks are the personalization management 18-21, Multi-Platform Syachromization 18-22 Two-Way
Communications 18-23, Image Recognition 18-24, Consumer Input Editing 18-28, Search Mgmt
18-26, Event Chaining 18-27, Historical Data Collection 18-28, Video Sureaming 18-29,
Computation Engine 18-30, Bar Coding Decoding 18-31, Book Keeping 18-32, Usage Statistics
Collection 18-33, Sorting 18-34, Behavioral Data Collection 18-35, Garbage Collection 18-36,
Navigation Manager 18-37, Bar Coding Generation 18-38, Redemptions 18-39, Likelihood
Computation 18-40, Ranking 18-41, Accwate Location Integration 18-42, List Mgmt 1843,
Filtering 18-44, Behavioral Pattern Recognition 18-45, Identity Validation 18-46, Security Mygnt
18-47, Data Mining Manager 18-48, Social Media Integration 18-49, Dictionaries and Ountologies
18-50, Loginy 18-51, Load Balancing 18-52, Business Profile Manager 18-83, List Editing 18-54,

Fraud Prevention 18-85, Content Mgt 18-36, Mobhile Payment Integration 18-587, Correlation
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Manager 18-88, Notification Pres 18-89, Keywording 18-60, Push Mechanmism 18-61, Mobile Client
Memory Mgmt 18-62, Geo-Fencing 18-63, hem Pool Presentation 18-64, Content Ingestion Mgmt
18-65, Matching 18-66, Targeting 18-67, Alert Mamt 1B-68, Time Stamping 18-69, Location 18-
70, em Pool Mgme 18-71, Integration Point Mgmt 18-72, Preference Mgmt 18-73, Behavioral
Tracking 18-74, Notifications 18-75, Scheduler 18-76 and Mobile Chient Control 18-77. These
blocks are used in FIG. 18A which is within the Basic Server Functional Block 18-8 and provide
functions related to servers in terms of management, filtering, synchronization, statistics, likelihood,

aic.

{01161 FIG, 19A sllustrates the Common Data Model 16-23 which applies its output to the
Automatic Protecol Generator 17-2. The Automatic Protocol Generator 17-2 has two flows. The
first one 13 from the Basic Messages 19-2 that teeds its ouvtput to the Field Configurator 19-3, which
i turn feeds it outpat to the Protocol Message Builder 19-1. The Call Flow Configurator 19-4 also
feeds its outpat to the Protocol Message Butlder 19-1. The output of the Protocol Message Bulder
19-1 determines the Client/Server Protocol 6-7. The second flow is from the Basic Security
Methods 19-6 that applies s output to the Security Builder 19-5, The outpot of the Security Builder
19-5 generates the Security 7-8. The Basic Secunity Methods 19-6 consist of the Call Flow
Generator 19-7 and the Kev Material Generator 19-8. This Automatic Protocol Generator 17-2

generates the protocol for the chent/server as well as ensuring secunty.

{0HI7] In FIG. 19B shows examples of the Basic Message 19-2 and the components the Basic
Message contains. There is Push Notification Messages 19-18, an Analyvtics Upload Message 19-11
Data Query Messages 19-12, Synchronization Messages 19-13, Page Update Messages 19-14 and

Inmtialization Messages 19-15.

[0118] FIG. 20A iHustrates the mternal components of the Awtomatic Chient Generator 17-4. The
Automatic Client Generator 17-4 uses the Client Data Model 16-16 to genervate the Application
Chient 9-7 which i3 uwsed to create the Native Client Translation and Generator 20-4. The Native
Client Transkation and Generator 20-4 create the Native Mobile Client 6-6, the Non-Mabile and
Cloud Application Clients 7-4 and the Non-Native Mobile Application Chients 7-3. In the process of

doing this there is a Client Validation Controller 20-13 that contains Validation Rules 20-1 and
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Consistency Rules 20-2 to ensure that the client components are generated appropriately. Inside the
Auptomatic Chent Generator 17-4 is the Native Client Functional Blocks 28-27 that feeds to a Chient
Orchestration Controller 20-23 which creates the Ul Generator Controller 20-17 and the Master
Client Generator 20-12. Inside the Native Client Functional Blocks 20-27 are the Configuration
Parameters 20-26, Input Opipul Parameters and Ruoles 20-25, the Functional Rules 20-24, the
Navigation Rules 20-22 and a Dedicated Logic 20-21. Inside of the Ul Generator Controller 20-17
ar¢ the Presentation Template 15-1 as described in FIG. 183, the Widgets 20-19 and the
Presentation Rules 20-18. The Master Chient Generator 20-12 contamns the Logic Generator 20-16
and the Ul Generator 20-18. The Application Client 9-7 contains the Client Foundation 26-5, the
Client Surfaces 20-6, the Fillable Elements 28-7, the Actionable Elements 20-8, the Navigation
Conditions 20-9, the Analytics-Chient 9-12, Service Database-Client 9-11, Page Relationships and
Navigation Conditions. The Client Foundation 20-3 and the Client Surfaces 20-6 are in the
Application Client User Interface 9-8, The Fillable Elements 20-7 and the Actionable Elements 28-
8 are in the Application Chient Service Logic 9-9. The Application Client 9-7 also comprises the
Navigation Conditions 20-9, the Analytcs-Client 9-12, and the Service Database-Client 9-11. The
Page Relationships and Navigation Couditions are in Apphication Flow 9-10. These blocks contain
all the functionality that is umplemented in the Application Clients. The Apphication Client 9-7
comains the functionality that is tmplemented in the Master Client {(i.¢., one of the Application
Clients selected as a reference Application Client). This functionality is then processed by the
Native Chlient Translation and Genergtor 20-4 to peneraste the set of Native Mobile Application
Clienis 6-6, Non-Mobile and Cloud Application Chlients 7-4, and Non-Native Mobile Application

Clients 7-3.

[0119] Note that the Blocks imside the Native Client Functional Blocks 20-27 of FIG. 20A are the
same a3 the contents as the Blocks mside of the Server Fonctional Blocks 18-8 of FIG, I1BA. These
two blocks involving the native Client and the Server are used to generate new functionality of

Services 16-3 from a list of Basic Functional Blocks.

(01207 In FEG, 204, the Auwtomatic Client Generator 17-4 comprises the Native Chent Functional
Blocks 20-27 and the Widgels 20-19. In FIG. 208, the Native Chient Functional Block 20-27

contains blocks 20-43 through 20-67 which are imvolved with matching, filterng, client-server
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communications, managing and locations. These bocks mclude filtermg 20-43, matching 20-45,
sorting 20-47, Condition Computation 20-48, Analvtics Data Collection 20-49, Push Noufication
Handler 20-86, Server Data Quenies 20-51, Consumer laput 20-582, Chient Update Manager 20-83,
Client Server Communication 20-54, Mobile Client Oftline Behavior 20-85, Garbage Collection 20-
86, Social Media Integration 20-57, Geo-Fencing 20-59, Bar Code Processing 20-59, Device
Manager 20-60, Client Storage Manager 20-61, Navigation Manager 20-62, User Interface Manager
20-63, Preferences 20-64, Media Players 20-68, Device Specific Functions 20-66 and Native
Location Services 20-67. In FIG, 208, the Widgets 28-19 are also indicated and provide tables,
overlays, navigation, grids and calendars. These comprise the blocks 20-30 through 28-42. These
blocks are the Carousel Horizontal 20-30, Content Display 20-31, Table 20-32, Hierarchical List
20-33, Carousel Vertical 20-34, Input Editor 20-35, Dialog 20-36, Grid 20-37, Balloon 20-38,
Calendar 20-39, Overlay 20-40, Mults-Step Form 20-41 and Hierarchical Navigation 20-42.

[0121] FIG. 21 illustrates the Automatic Dashboard Generator 17-3 which vses the Common Data
Model 16-23 to generate the Dashboards 6-8. The Automatic Dashboard Generator 17-3 contains g
Dashboard Widget 21-3 which feeds into a Dashboard Generator Controller 214, The output of the
Dasbbhoard Generator Controlier 21-4 and the ocutput of the Dashboard Ul Generator Controller 21-8
are applied to the Dashboard Generator 21-6. The output of the Dashboard Generator 21-6 generates
the Dashboards 6-8. At all tumes, the Dashboard Validation Controller 21-2 uses the Validation

Rules 21-7 and Consistency Rules 21-8 o ensure that the Dashboards 6-8 are generated correctly,

[0122] FIG. 22A illustrates the apparatus of the Single Svstert Solution Application Server or
Single Application Server 22-2. The Single Apphication Server contains the Automatic Creation
Application Server 22-3 with a correspondmng Single System Solution Auwtomatic Creation Database
or Single Automatic Creation Database 22-4. There is only one of these single application servers in
the Systemy Solution apparatus. However, each of the Business Entities coupled to the System
Solution comprises the components within the dotted box 22-1. There 1s a Consumer Application
Server 7-2 and a corresponding Conswmer Applicattion Server Database 17-8 and a Retailer
Application Server 7-1 with its corresponding Retailer Application Server Database 17-9. A Cliemt-
Server Protocol 6-7 commmmicates in between the servers and the Native Mobile Application

Clients 6-6, the Non-Native Mobile Apphication Chients 7-3 and Other Application Clients 22-5.
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The Retatler Application Server 7-1 containg 8 Searchable Application Representation 7-8 and a

Business Portal 7-6b. The Retailer Application Server 7-1 is connected to the Dashboards 6-8.

{01231 FIG. 22B illustrates a System Solution 22-18 coupled to 2 Business Entity 5-1. At least one
of System Solution Computing devices 22-7 and at least one System Solution servers 22-2 that
comprises Server-A 22-9 through Server-Z 22-18 is coupled o the Business Entity 5-1 though the
Iaternet 1-3. The Automatic Creation Application Server 22-3 with a comresponding Automatic
Creation Database 22-4 1s a sub-set of the server bank 22-2. It is understood that the Applications 2-
14 running on the OS 2-13 of the Chient Devices 1-2a, 1-2b, and 1-2¢ i Client Devices 22-16 are
generated by the block 22-2 under the control of the Svystem Seolution 22-15. The System Solution
servers 22-2 can also be located in the Cloud, in the vicinity of the Computing devices 22-7 ar a
combination of any therein. The System Solution 22-15 couples to the Internet via all interconnects
22-11, 22-14, 2-3, 22-13, 22-12 and 2-2. This interconnection can be a wireline or wireless and s
part of the Communication network. The System Solution 22-15 creates through the Internet 1-3
Application servers, appropriate Server/client protocols, Databases Server for the Business Entities,
Dashboards, security insurances, etc., with the server bank 2-4 that comprises Server-0 2-11 through
server-N 2-12 via mierconnect 2-3. The generated Applications for Native or Non-Native Clients
are applied to Chient Devices 1-2a via imerconnect 2-2, Client Device 1-2b via interconnect 22-12
and Client Device 1-2¢ via interconnect 22-13. These Client Devices can be mobile, non-mobile or
in the Cloud and have a software and hardware similar 1o that explained in FIG. 2A. For the latter,
some of the application is split between the Cloud and the Chient Device. At all times, the System
Solution 22-18 is monutoring the interactions between the Clients Devices and the Application
servers, appropriate Server/chent protocols, Databases Server for the Business Entittes, Dashboards,

securify msurances, eic. via the interconnects to and between the Internet 1-3.

{01247 The automatically generated Applications and vpdated Applications are both generated in
FIG, 22B. The generated Applications apply 1o Native as well as non-Native devices. Al desired
Services T3 are also imcluded in the auvtomatically generated Applicapons. The updated
Applications may be generated by the Busmess Entity through the use of the Dashboard 6-8
provided by the System Solution 22-15 allowing the Business Entity 8-1 to change a portion of the

application or for the Dashboard 6-8 under the control of the System Solution 22-15 to alter the
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entire “look.” For the updated Applications there may be no need to re~apply to the Application

store 3-8 for approval.

[0125] Finally, it 1s understood that the above descriptions are only Hlustrative of the principle of
the cwrrent nvention. Various alterations, improvements, and modifications will ocour and are
intended to be suggested hereby, and are within the spint and scope of the invention. This invention
can, however, be embodied 1 many different forms and should not be constroed as limited to the
embodiments set forth herem. Rather, these embodiments are provided so that the disclosure wall be
thorough and complete, and will fully convey the scope of the invention to those skilled in the arts.
It is understood that the various embodiments of the invention, although different, are not mutually
exclusive. In accordance with these principles, those skilled in the art can devise numerous
moditications without departing from the spuit and scope of the mventon. For example, In
addition, a network and a poriable svstemt can exchange information wirelessly by using
commurication techniques such as Tune Division Mulliple Access (TDMA), Frequency Division
Multiple Access (FDMA), Code Division Multiple Access {CDMA), Orthogonal Frequency
Diviston Multiplexing (OFDM), Ultra Wide Band (UWB), Wi-Fi, WiGig, Bluetooth, etc. The
network can comprise the phone network, 1P (Internet protocol) petwork, Local Area Network
{LAN}, ad hoc networks, local routers and even other portable systems. In addition, the term
“Maobile Chient Device” can be used for mobile devices such as cellphone, tablets, etc. “Non-
Maobile Client Device” can be used for nos-mobile devices such as deskiops. “Cloud Client Device”
can be psed for the device formed in the Cloud. At other instants the term “Client Device™ can

fmply either the “Mobale Client Device,” “Non-Mobile Client Device” or “Cloud Client Device”
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Claims

What is clabmed is:

1. A Svstem Apparatus comprising:

a Svstem Solution with at least one Computing device;

a plurality of Client Devices where each Chient Device 1s vanming an Operating Svsteny,

the System Solution with at least one first server automatically generates Apphication Components
from a Data Model:

a Commusication network that couples the plurahity of Client Devices, a plurality of Computer
hardware, the at least one frst server and the at least one Computing device together to deploy the
Application Components,

a first part of the Application Components deploved to the plurahity of Computer hardware {o create
a first plurality of Application Servers retaining the first part of the Application Components;

a second part of the Application Components deploved 1o the at least one first server; and

a corresponding portion of the second part of the Apphication Components couplesto a

o~y

corresponding Client Device s the plurality of Client Devices via the Communication network,

2. The Svstem Apparatus of claim ¥, further comprising:
a plurality of Validation Controllers to show a vahdity and a consistency of each of the Apphcation

Components.

3. The Svstemi Apparatus of claim 1, further comprising:

a Service Representation and a Business Entity Data automatically generate the Data model.

4, The System Apparatus of claim 1, wherein
the first part of the Application Components comprises a Retailer Application Server and a Retailer
Application Server Database, a Consumer Application Server and a Consumer Application Server

Database created by an Automatic Application Server Generator coupled to a Server Data Model.
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8. The System Apparatus of claim 1, wherein
the first part of the Application Components comprises a Client Server Protocol and Secority

created by an Avtomatic Protocol Generator coupled to a Common Data Model.

&. The System Apparatus of claim 1, wherein
the first part of the Application Components comprises Dashboards created by an Automatic

Dashboards Generator coupled to a Common Data Model.

7. The System Apparatus of claim 1, wherem

the second part of the Application Components comprises an Analvtics, a Native Mobile
Application Client, a Non-Native Mobile Application Client, a Non-Mobile Application Client and
a Cloud Application Chent created by an Aatomatic Client Generator coupled to a Client Data

Model.

8. The System Apparatus of claim 1, wherein

the first part of the Application Components coraprises a Searchable Apphcation Representation
created by an Automatic Searchable Application Representation Generator coupled to a Common
Data Model.

8. The System Apparatus of claim 1, wherein
the Data Model comprises a Common Data Model, a Server Data Model and a Client Data Model,
and outputs of the Data Model are partitionad between a Common Data Model output, a Server

Data Model output and a Chient Data Model ontput.

10, The System Apparatus of claim 9, wherein
the Data Model comprises a Functional description, Configuration Parameters, Integration Poing

Parameters and Presentation Attributes.,

11, The System Apparatus of claim 1, wherein
the Client Device 15 a mobile device, a wearable device, a non-mobile device, or a Cloud device

coupled to the Communication network.
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12. The System Apparatus of claim 1, further comprising:

a first Chent Device with a first Operating System is downloaded with at least one Native Mobile
Apphcation; and

a second Client Device with a second Operating System is downloaded with at least one Non-
Native Maobile Application, wheremn

the second part of the Application Components comprises the at feast one Native Mobile

Application and the at least one Non-Native Mobile Application.

13. An apparatas comprising:

a System Solution with at feast one first server coupled to at least one Computing device;

a Service Representation generated using the System Solution; and

an Automatic Data Model Generagtor automatically generates a Data Model using the Service

Representation, a Business Entity Data and the System Solotion.

14, The apparatus of claim 13, Rether comprising:

a plurality of Validation Controllers {o show a validity and a consistency of the Data Model.

15, The apparatus of clamm 13, wherein

the Service Representation comprises g high-level feature Iist includes a Service Black Box
Description, Service Flavors, Service Features, 8 Service Configuration, Service User Interfaces,
Dashboards, Service Integration Points, Service Internal Interfaces, Service Presentation and a

Service Status.

16. The apparatus of claim 13, wherein
the Data Model comprises a Conmmon Data Model, a Server Data Model and a Chient Data Model,
and outputs of the Data Model are partitioned between a Common Data Model output, a Server

Data Model output and a Chient Data Model ontput.

17. The apparatus of claim 18, wherein

Apparafus for Single Workflow for Multi-Platform Mobile Applicafion Creation aud Delivery

47
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the Data Model comprises a Fanctional Description, Configuration Parameters, Integration Polot

Parameters and Presentation Atirtbutes.

18. A System Apparatus comprising:

a System Solution with at least one first server coupled to at least one Conmputing device;

a Business Entity Data of a Business Entity loaded on a server;

fillable entries of Dashboards filled by the Business Entity;

the Dashboards controlled by the System Solution generates an Updated Data Model; and

the Updated Data Model and an Automatic Application Update Generator automatically generates a

set of Lipdated Applications Clients.

19. The System Apparatus of claim 18, further compnising:

a plurality of Vahidation Controllers show a validity and a consistency of the Updated Data Model;
and

the plurality of Validation Controllers show the validity and the consistency of the set of Updated

Applications Clhents.

20, The System Apparatus of claim 18, further comprising:
the set of Updated Applications Chients includes an Updated Native Mobile Application Client, an
Updated Non-Native Mobile Application Client, an Updated Non-Mobile Application Client and an

Updated Cloud Appheation Client.

21, The System Apparatus of claim 20, further comprising:
each of the Updated Apphications Chients are downloaded to a corresponding Client Device viaa

Commatication network,
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2014/026981

A. CLASSIFICATION OF SUBJECT MATTER
G06Q 10/10(2012.01)i, GO6Q 50/10(2012.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

G06Q 10/10; GOGF 9/445; GOGF 9/44; GOGF 13/00; GO6Q 50/10

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: application component, data model, client device, service representation, dashboard

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2012-0260232 A1 (SCOTT HIRSCH et al.) 11 October 2012 1,3,4,6-13,15-18
See abstract, paragraphs [0019], [0025], [0077], [0085], [0086], [0103], ,20,21
[0115]-[0119], [0124], [0142], [0147], [0153], [0154], [0165], [0169], [0196]
and claims 28, 29.
Y 2,5,14,19
Y US 2011-0161912 A1 (ISAAC ESHAGH ETEMINAN et al.) 30 June 2011 2,5,14,19
See abstract, paragraph [0081] and claim 5.
A 1,3,4,6-13,15-18
,20,21
A US 2002-0033843 A1 (MICHAEL T. LOOS et al.) 21 March 2002 1-21
See abstract, paragraphs [0027]-[0032], [0047]-[0051]1, [0058]-[0060]1, [0076],
[0077], [0086]-[0089], [0102]-[0104] and claims 1-5.
A US 2006-0236302 A1 (CAMERON BATEMAN et al.) 19 October 2006 1-21
See abstract and claim 1.
A US 2007-0157191 A1 (FRANK E. SEEGER et al.) 05 July 2007 1-21
See abstract and claims 1-6.

Further documents are listed in the continuation of Box C.

See patent family annex.
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