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(57) Abstract: A System Solution offers a Business Entity the generation of a plurality of User Experiences oftered by a Two-Layer
Native Application Client, stores these experiences in the client device or in an Application Server, and provides a way to directly
download, dynamically User Experiences while the Two-Layer Native Application Client is running on the Client Device. The Two-
Layer Native Application Client automatically downloads a first User Experience based on a first condition and a second User Ex -
perience in the plurality of User Experiences based on a second condition. A plurality of Applications shares a common Native Lay -
er and is downloaded dynamically to the Client Device. A first and a second Application in the plurality of Applications runs simul -
taneously on the client device. The System Solution generates Dashboards used to dynamically modify the Dynamic Layers and Ap-
plications in the pluralities of Two-Layer Native Application Clients.
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Hierarchical Application Client System
CROSS-REFERENCE TO RELATED APPLICATIONS

{00011 The present application is related to the co-filed 118, applications Ser. No. 13/833,589
entitled “dpparatuy for Single Workflow for Muld-Platform Mobile dpplicarion Creation and
Delivery” | Ser. No. 13/833,069 entitled “Merhod jfor Single Workflonw for Multi-Platform Mobile
Application Creation and Delivery”, Ser. No. 13/833,775 entitled “Dwvngmic User huerface
Delivery System”™, and Ser. No. 13/833.349 entitled “User fmterfoce and Contert Translation
Swpstem”, all filed on March 13, 2013, which are assigned to the same assignee as the present
application and tnvented by the same inventors as the present apphoation and mceomorated herein

by reference in its entirety.
BACKGROUND OF THE INVENTION

[0002] The internet 1s a conununication systenmt that interconnects the world. The internet has been
structured 1o provide connectivity 1o billions of users with laptops, notebooks, desktops, Internet
Enabled TV sets, cellolar phones, smartphones like the iPhone’™ Android™ and Biackberry}?‘w,
wearable devices, and tablets. The internet 1-3 connects g Client Device 1-2 to g server 1-4 and the
server to the same Client Device as tHustrated in 1-1 of FIG. 1A or to another Client Device (not
iltustrated). The Client Device 1-2 can have at least one display screen 1-8 that can be a touch
sensitive screen, pen based or both. The screen can display various icons or be attached 1o a
physical or displayed keypad 1-9. Ay illusirated in 1-1, the Client Devices are physical and can be
either mobile, such as cellular phones, smartphones, wearable devices, and tablets, or non-mobile,
such as laptops, desktops, and Internet-Enabled TV sets. The Client Devices 1-2 ave coupled 1o the
internet by wired {(a plvsical mterconnect), wirelessly {waves through space), or both wired
fwireless networks, The wireless connectivity can be cellular (3G, 4G, etc.), Wi-Fi, Bluetooth,
WiMax, ete. The Client Device 1-2 runs the Application Client which is the actnal application

software ranuing on device.
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[0003] FIG. 1A also shows an Apphication Store 1-18 connected to the Internet. The Application
Store makes application clients avalable for download to the Client Devices. There 13 a phurality of
Application Stores, each of the Application Stores dedicated to make available for download
Apphication Clients for a certain type of Chent Device or Chient Device Operating System. For
example, the Apple’™ Application Store makes Application Clients for the iPhone™ and iPad™
available for download, the Android™ Application Store makes Application Clients for
smartphones and tablets running the Android™ Operating System available for download, et
There are Application Stores dedicated to support mobile Client Devices (for example, the

T

iPhone™iPad™ Apple™ Application Store, the Blackberny'™ Application Store, etc.), and

Appli.z::atim} Stores dedicated to support non-mobile Client Devices (for example, the Mac™

g

Applc Appixcaimﬂ Store, which makes applications for Apple™ computers ranning the Mac™

Operating System avatlable for download).

[0004] The Cloud uses the netwaork of the internet 1o offer services to users by using a combination
of hardware and software embedded in the network. An Application Client can be in the Clogd, but
in this case the Client Device is a “virtual” Client Device. The “virtual” Chient Device has a way to
provide access to the Application Client ronning in the clood via a physical Client Device. For
example, as i the example hsted in 1-8 of FIG. 1B, a web browser 1-6 running on the physical
Client Device 1-2 and coupled to the clientfserver 1-7 in the Cloud via the Internet accesses the
Application Client running in the Cloud, which performs the actual application software. For the
Cloud, there are two cases: the eatire Apphcation Client runs i the Cloud, or a small portion of the

Apphlication Client runs on a physical Client Device while most of the logic runs in the Cload.

[0005] FIG. 2A illustrates a system 2-1 with the hardware 2-16 and software 2-15 of a Chent
Device 1-2. The Client Device 1-2 is coupled to the internet 1-3 via wireline connection or Radio
Frequency (RF) wircless transnussion network {wired/wireless) 2-2 and further coupled to a bank
of servers 2-4 vig a second mierconnection 2-3 that can be wired or wireless. The commanication
fink is a recerver and a wansmitter known as a transceiver and is coupled o either a wired connector

or an antenna (not iHustrated) for the wireline connection or RF wireless transmission network,
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respectively. In general, these lmks: wired, wireless, cellular, internet, ete. are called the
Communication network.,  The Commuanication network couples all components together, The
server’s bank 2-4 comprises server-0 2-11 to server-N 2-12. The bank containg 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 (O5) 2-13 ronning i the Client Device i
closely coupled with the hardware 2-16, especially in case of Mobile Client Devices 1-2. The
hardware 2-16 comprises at least one processor 2-8 operating under the Operating System 2-13. The
processor 2-5 1s coupled to at least one memory 2-7 and at least one communication ok 2-9 via at
least one bus 2-8. The communication link 2-9 couples the Client Device to the ountside world
through a wired andfor wireless interconnection vig the transceiver. The Chient Device offers the
user at least one mode of nput and one mode of ontput. One mode of input o the Client Device 1-2
1s via the touch based keypad 2-6 or through voice control {not tllustrated). The screen 2-18 canbe a
touch sensitive screen and provide a second mode of input. The screen 2-10 can provide an output
response or sound can provide a second mode of output known as voice ontput {not Hlustrated).
Other hardware components such as MEMS, power supplies, ete. are not mentioned but are well-
known by those skilled in the art. A set of applications or Application Clients 2-14 run on the Chent
Device are coupled to the Operating System 2-13. The Client Device is one of a plurality of Client
Devices coupled to the Imternet. The Application Store 1-10 15 coupled to the Internet via

communication link 2-21L.

{0006] F1G. 2B dlustrates that when the term server 2-20 is used, tus server 15 a sub-set
representation of @ Computer hardware 2-17, which can contain software 2-18, & database 2-19 and
the server 2-20 stselfl Other components not illustrated are the memory, power supply, ete. One
skilled in the art would be knowledgeable of the other components contammed in this device and will
not be described further, AN servers wsed m this speaification are substantially the same as the
server 2-20. Furthermore, a plurality of servers and a plurality of databases can be embedded in the

Computer hardware 2-17,

{0007} The tenm “Client Device” encompasses the device being mobile, non-mobile, or located in

the Cloud. However, 1n some cases, for further distinction within this document the term “Mobile
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Client Device™ will be used for mobile devices, “Noun-Mobile Chent Device” will be used for non-

mobile devices and “Cloed Client Device” will be used for the device formed in the Cloud.

[0008] FIG. 3A and FIG. 3B present two different types of Apphcation Clients 1-2 and 1-2a. This
distinction 18 especially relevant in the case of mobile Chent Devices, but is also apphicable to non-
mobile Client Devices. FI1G. 3A shows a Native Application Chient and how it relates to the lavered
stacks of the hardware/software representation of a Chent Device. The Native Application Chent 3-
1 15 an execuiable which runs duectly on the Operating System 2-13 of the Client Device 1-2,
which in turn runs on the hardware 2-16 of the Client Device. The Operating Svstem 2-13 provides
a set of system libranies 3-8, which the Native Application Client uses 3-2. The Native Application
Client is compiled to run on the Operating System of the Client Device. The Native Application
Client needs {0 be downloaded to the Client Device and installed on the Chent Device m order to

ran on the Client Device,

{0009} FIG. 3B shows a Non-Native Application Client and how it relates to the lavered stacks of
the hardware/software representation of a Chient Device. The Non-Native Application Chent 3-1h
does not run directly on the Operating System 2-13h of the Client Device, but instead uses a web
browser 3-3 instalied on the Client Device i order to run. The Non-Native Application Chent 3-1h
is written in a progrannning language that is understood by the web browser running on the Client
Device, The most commoen example of such a language is HTMLS, The web browser running on
the Client Device contains a parser 3-4 that 18 used 1o interpret the code of the Non-Native
Application Chient 3-1h. The Non-Native Apphlication Client 3-1h does not depend on the Client
Device 1-2a swce 1t does pot num divectly on the Operating System 2-13h but imstead uses the web
browser 3-3 running on the Client Device 1-2a. The Non-Native Application Client 3-1h can run on
any Chent Device 1-2a that runs a web browser 3-3 capable of understanding the language which
the Non-Native Application Clieat is written in. The web browser 3-3 may depead on the Client
Device 1-2a, but the Non-Native Apphication chent does not depend on the Chient Device. The

Operating System 2-13% runs on the hardware 2-16h.
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{0010} The term “Application Client” refers to the portion of the application running on the Chent
Device. The term “Apphcation Client” encompasses the Applicatton Chent running on a mobile
Chent Device, a non-mobule Chient Device or even in the Cloud. The Cloud can run a portion of the
Application Client in the server while the remamning portion of the Application Client can run on the
Chent Device, simualianeously. The term “Application Client” 15 used to refer to both Native and
Non-Native Application Chient, The term “Mobile Application Chent™ will be used for both Native
and Non-Native Application Chents running on a mobile Client Device, but it also applies to Chiemt

Devices that are non-mobtle or iy the Cloud.

{00111 Ap approval and download process in the Application Store is iHlustrated in FIG. 4A. A
Business Entity 4-1 creates @ new application which comprises a new Native Application Client 3-1.
The new Native Apphication Chient 3-1 is subnutied 4-3 {0 the Application Store 1-18 for an
approval process 4-4. Once the new Native Application Chent s accepted 4-5, mformation is
passed to the Application Store 1~10 to make the new Native Apphication Client available for
download mto a Client Device 1-2. A Client Device 1-2 which desires the Native Application Client
3-1 downloads 4-6 the Native Application Chent from the corresponding Application Store 1-10.
For example, an iPhone™ downloads its desired Native Application Client from the Apple’™
Application Store, an Android™ device downloads its desired Native Application Client from the
Android™ Application Store, etc. (nce the Native Application Client is downloaded to the Client
Device, it is mnstalled on the Chient Device so i can run on the Operating System of the Client
Device. The client now contams a “nattve”™ application coupled to the Operating System 2-13 (see
FIG. 2A) of the Client Device. The Native Mobile Application Client executable depends on the

e ~ R, . . . ) ) Y
Qperating System {OS) as an 1Phone would require a different executable than an Android™ phone.

{00121 FIG. 4B illustrates if the Business Entity 4-1 makes a change to the Native Application
Client 3-1, the Updated Native Application Client 4-7 must be re-submitted 4-8 to the Application
Store approval process 4-4 and re-accepted 4-9 in order for the updated Native Application Chent to
be made available in the Application Store 1-18 for dowanload. A Chient Device which desires the
updated Native Apphication Client 4-7 nust download it 410 again from the Application Store 1-10

and re-install the Native Apphication Chent on the Client Device 1-2. The process of updating an
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existing Native Application Chient takes considerable time and effort. The Business Entity 4-1 must
re~submit the Native Application Client to the Application Store, which requires considerable time
and effort since the submussion procedure i3 typically laborvious and time-consumimg.  The
Apphication Store must expend funds to re-approve the new executable and the approval process
may iake considerable time. Once accepled, the store must distribute the new Native Application
Chent to the Client Device. A Chent Device 1-2 which desires the updated Native Application
Client must go back to the Application Store 1-18 and download the updated version of the Native
Application Client and ve-install it on the Chient Device 1-2. The exasting Native Application Chient
3-1. i running on the Client Device 1-2, must be stopped and deleted from the memory of the
Client Device 1-2 n order for the updated Native Application Client 4-7 to be installed on the
Client Device 1-2. An existing Native Application Client 3-1 cannot be updated while it is running
on the Chent Device 1-2. An existing Native Application Chient 3-1 cannot manage the update
process, but must rely on an external installation manager sottware or update manager software
ranning on the Operating Svystem of the Client Device to delete the existing Native Application
Client, download and re-install the updated Native Application Client 4-7, and complete the update

Process.

BRIEF SUMMARY OF THE INVENTION

{0013} It s a first objective of the invention to provide a System Selution 1o automatically generate
a Native Applicatton Client that offers the Bosiness Entity a way to generate a plurality of User
Experiences, the User Experiences directly downloaded to the Native Application Client from an
Application Server that 1s part of the System Solution or 1s owned by the Business Entity, and offer

the User Experiences to the end user interchangeably by the Native Application Client.

{00147 1t is a second objective of the invention 10 provide a System Solntion to store the plurality of
User Experiences wn the Client Device or to store the plarahty of User Experiences in an application
server that is part of the System Solution or 18 owned by the Business Entity and provide 3 way to

download such User Experiences dvnamically and in an optimized fashion while the Native
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Application Chent i1s running on the Client Device and when the Uiser Experiences are needed to be

displayed by the Native Application Client.

[0015] It is a third objective of the mvention to provide a System Solution to download a first User
Experience i the plurality of User Experiences based on a first condition that 1s astomatically
evaluated by the Native Application Client and download a second User Experience in the plurality
of User Experiences based on g second condition that s awtomatically evaluated by the Native

Application Client.

{00161 It is a fourth objective of the nvention to provide a Svystem Solution to offer a plurality of
Business Entities a wayv to auwtomatically generate a plurality of Native Application Chients that
share a single executable that needs to be downloaded from an Apphication Store m order for the
plurality of Native Application Clients to be able to run on a Client Device. Once the single
executable 18 downloaded and mstalied on the Client Device, the functionality of the plurality of
Native Application Clients is downloaded to the Client Device frony an Application Server that is
part of the System Solution or 1 owned by the Business Entity while a first Native Application

Client i the Plurality of Native Application Chients 1s running on the Chent Device,

00171 It ts a fifth objective of the invention to provide a Systens Solution to store the functionality
of the plurality of Native Application Clients in the Client Device or to store functionality of the
plurality of Native Application Chents in an application server that is part of the System Solution or
is owned by the Business Entity and provide a way to download a first functionality of the plurality
of Native Application Chents dynamically and in an optimized fashion while the common

executable i1s running on the Client Device.

{00181 It is & sixth objective of the invention to provide & Svstem Solution to download a first
funcitonality in the plorality of Native Apphication Clients based on a frst condition that is
automatically evaluated by the Native Application Client and download a second functionalty of
the plorality of Native Application Chients based on a second condition that 15 automatically

evaluated by the Native Application Client.
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{00197 It 13 a seventh objective of the mvention 1o provide a System Solution to offer a plurality of
Business Entities a way to avtomatically generate a plurality of Native Appheation Clients that
share a single executable that needs to be downloaded from an Application Store in order for the
plurahity of Native Appheation Clients to be able fo ran on a Client Device, and run the
functionality of a first and second Native Application Client in the phurality of Native Application

Clients at the same time on the Client Device.

(00207 A preferred embodiment of the invention s a method to generate a Native Application
Client which consists of a common Native Laver which runs directly on the Operating Svstem of
the Chlient Device and is downloaded from the Applivation Store, and a plurality of Dynamic
Layers, which run on the common Native Layer and can be downloaded from the Application Store,
but can also be downloaded directly from an application server which is part of the System Selution
or owned by the Business Entity while the Native Application Client is running on the Client
Device. The functionality provided by the conwmon Native Laver together with a first Dynamic
Layer m the plorality of Dynamic Lavers provides a first User Experience that the Native

Application Chient offers to the user on the Client Device.

(00211 In this preferred embodiment of the invention, the entive plurality of Dynamic Layers can be
dewnloaded from an application server that is part of the system solution or is owned by the
Business Entity and stored . the Chent Device. The entire pheality of User Hxperiences
corresponding to the plurality of Dynamic Lgver is stored i the Client Device, and a first User
Experience in the plurality of User Experiences iy substifuted by a second User Experience 1o the

plurality of User Experiences while the Native Application Client is running on the Client Device.

{00227 1o another preferred embodiment of the invention, the plurality of Dynamic Layers is stored
in an application server that is part of the system solation or 18 owned by the Business Entity and is
downloaded 1o the Chent Device only when it is needed to be displayed to the end user on the

Client Device.
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{0023} In another preferred embodiment of the invention, the plurality of Dynamic Layers 18 stored
in an application server that is part of the system solution or is owned by the Business Entity and
only the portion of the Dynamic Layer that needs to be displayed to the end aser 1s downloaded 1o
the Chent Device, at the time when it is needed to be displaved to the ead user. The Native
Apphication Chent and the application server optimize the bandwidth utilization of the
communication link between the Client Device and server and optimize the storage of the Native

Application Chent data on the Client Device.

[0024] In another preferred embodiment of the invention, a first Dynamc Layer in the plurahity of
Dvnamic Lavers Is selected to be displaved to the end user while the common Native Laver is
running on the Client Device based on a first condition that is evaluated by the common Native
Layver while 1t is running on the Client Device, and a second Dynamic Layer in the plurality of
Dynamic Layers is selected to be displaved 1o the end user while the comumon Native Layver is
running on the Chent Device based on a second condition that 15 evaluated by the common Native

Laver while it is running on the Client Device.

{00251 Another preferred embodiment of the preferred invention includes the apparatus comprising
Computing devices with dedicated servers running the System Solution that, based on the a Service
Representation selected by the Busmess Entity and a Business Entity Data, runs an Auntomatic Data
Model Generator, This Automatic Datg Model Generator places the widely varying and random
data posttioning from any Business Entity into a well-defined Data Model which acts as an mterface
between the Automatic Data Model Generator and an Automatic Application Generator. The
Automatic Application Generator uses the data from the Data Mode] to automatically generate an
Application comprising a plurality of Application Components, including an Application Server, a
set of Two-Layer Native Mobile Application Clients supporting a plurality of Dynamic Layers that
run on & conunon Native Layer, a set of Two-Layer Non-Native Non-Mobile Application Clients
supporting a plurality of Dynamic Lavers that run on a common Native Layer, Non Native Mobtle
Appheation Chents, ClHent server protocel, dashboards and other components. The plurality of
Dynamic Lavers unplements a plurality of User Experiences running on the Native and Non-Native

Application Chients. The plurality of Dynamic Layers of the Native Mobtle and Noon-Mobile
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Apphication Clients i the set of generated Two-Layer Native Mobile and Non-Mobile Application
Clients can be downloaded to the Client Devices using the generated Application Server and the
generated Client server protocol. The generated Dashboards can be used by the Business Entity 1o
modify the Dynamic Layers in the pluralities of Dyvnamic Layers in the Two-Layer Native Mobile
Application Chents and the Two-Laver Native Non-Mobile Application Chents, and to modify the
Non-Native Application Clients. The generated Dashboards can be used by the Business Entity to
add new Dynamic Lavers to the pluralities of Dynamic Lavers in the Two-Layer Native Mobile
Application Clients and the Two-Layer Native Non-Mabile Applcation Chents, and to modify the

Noun-Native Apphication Clients.

{00261 Another preforred embodiment of the Invention is a method offered to a phurality of
Business Entilies to generate a plarslity of Native Application Clients which share a common
Native Layer which runs divectly on the Operating System of the Client Device and s downloaded
from the Application Store, and a plarality of Dvnamic Lavers, which run on the shared common
Native Layer. The functionality provided by the shared common Native Laver together with a first
Dynamic Laver n the plurality of Dynamic Lavers provides the functionality of a first Native
Application Client. The functionality provided by the shared common Native Layer together with a
second Dynamic Layer in the phaality of Dynamic Layers provides the functionality of a second
Native Application CHent. Once the shared comumeon Native Application Client is downloaded from
the Application Store and s installed on the Client Device, the functionahty of the pluralisy of
Native Apphcation Chents can be downloaded directly from an application server which s part of
the Svystem Solution or owned by the Business Entity while a first Native Application Client 1n the

plurality of Native Applicatton Clients 15 running on the Client Device.

{00271 In this preferred embodiment of the mvention, the functionality of the entire plurahity of
Native Application Clients can be downloaded from an application server that is part of the system
solution or is owned by the Business Entity and stored in the Client Device. The entire plurality of
Native Application Clients is stored in the Clieat Device, and a first Native Apphication Client in the
plurality of User Expertences is substituted by a second Native Application Client in the plurality of

Native Application CHent while the first Native Application Client is running on the CHent Device.
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{00281 In another preferred embodiment of the mvention, the functionality of the plurality of Native
Application Clients 1s stored 10 an application server that i3 part of the system solution or 1s owned
by the Business Entity and is downloaded to the Client Device onlv when it is negeded to be

displayed to the end user on the Clhient Device.

{00291 In another preferred embodiment of the mvention, the functionality of the plurality of Native
Application Clients is stored in an application server that i3 part of the system solution or 1s owned
by the Business Entity and only the portion of the functionality of the Native Application Chents
that needs to be displaved to the end user is downloaded to the Chient Device, at the time when it Is
needed to be displaved to the end user. The Native Application Client and the application server
optimize the bandwidth utilization of the communication hink between the Client Device and server

and optimize the storage of the Native Apphication Client data on the Chient Device.

0030} In another preferred embodiment of the fnvention, a first Native Apphcation Client in the
plurality of Native Application Clients is selected to be run on the Chent Device while the shared
comunon Native Laver is running on the Client Device based on a first condition that 1s evaluated by
the common Native Layer while it is running on the Chient Device, and & second Native Application
Clhient in the plurality of Native Application Clients is selected to be displayed to the end user while
the common Native Layer is running on the Client Device based on a second condition that is

evalnated by the common Native Layer while it is ronning on the Client Device.

[0031] Apother preferred embodiment of the invention includes the apparatus comprising
Computing devices with dedicated servers running the System Solution that, based on a plurality of
Service Representation selected by a plurality of Business Entity and a plurality of Bosiness Entities
Data, rans an Automatic Data Modet Generator. This Automatic Data Mode! Generator places the
widely varving and random data positioning from the plurality of Business Entities mto a well-
defined Data Model which acts as an interface between the Automatic Data Model Generator and an
Automatic Application Generator. The Antomatic Application Generator uses the data from the

plurality of Data Model to automatically generate a plarality of Applications comprising a plurality
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of Application Components, each Apphication in the plurality of Applications including an
Application Server, a set of Two-Layer Native Mobile Application Clients, a set of Two-Layer
Non~-Native Non-Mobile Apphication Chents, Non Native Mobile Application Chents, Chent server
protocol, dashboards and other components. The Native Application Chents in the sets of generated
Native Mobile and Non-Mobile Application Chenis for different Applications in the phuality of
generated Application share a common Native Layer. The plurality of Dynamic Layvers implements
a plurality of Native Application Clients running on the shared common Native Laver. For cach
Application in the plurality of Applications, the Dynamic Layer of the Native Mobile and Non-
Mobite Application Clients i the set of generated Two-Layer Native Mobile and Non-Mobile
Application Clients can be downloaded to the Client Devices using the generated Application
Server and the generated Chient server protocol. The generated Dashboards can be used by the
Business Entities to modify the Dynanuic Layers in the pluralities of Native Application Clients in
the Two-Laver Native Mobile Apphcstion Chents and the Tweo-Laver Native Non-Maobile
Apphication Clients, and to modify the Non-Native Application Clients. The generated Dashboards
cant be used by the Business Entities to add new functionality to the pluralities of Native
Application Chients in the Two-Layer Native Mobile Application Clients and the Two-Layer Native

Non-Mobile Application Clients, and to modify the Non-Native Application Clients.

100321 Another preferred embodument of the mvention includes a method to offered to a plurality of
Business Entities to generate a plurality of Native Application Clicuts whuch share a conmmon
Native Laver which runs directly on the Operating System of the Chient Device and i3 downloaded
from the Application Store, and @ plurality of Dynanue Lavers, which can run on the shared
common Native Layer at the same time. Once the shared common Nattve Application Client i3
downloaded from the Application Store and is installed on the Chent Device, the functionality of
the plurality of Native Apphication Chients can be downleaded directly from an application server
which is part of the System: Solution or owned by the Business Entity while a first Native
Apphication Client in the plurality of Native Application Chents is running on the Client Device and

a plurality of Native Apphcation Clients can be ran on the Chent Device at the same tune.
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{00331 Another preferred embodiment of the invention is a method offered to a plurality of
Business Entities to generate a plorality of Native Application Clients which share a common
Native Layer which runs directly on the Operating System of the Chent Device and is downloaded
from the Application Store, and a plarality of Dyvnamic Lavers. A second Dynamic Laver in the
plurahity of Dynamic Layers runs on a first Dynamic Laver i the plurahity of Dynanue Layers,
which in turn rans on the comumon Native Layer. The functionality provided by the shared conmumon
Native Layer together with the first Dynanue Layer in the plurahty of Dynamic Lavers provides the
functionality of a first Native Application Client. The functionality provided by the shared common
Native Layer together with the first and second Dynamic Layer in the plurality of Dynamic Lavers

provides the functionality of a second Native Application Client.

{0034} In this preferred embodiment of the invention the Dynamic Lavers in the plorality of
Dynamic Layers can be stored n the Client Device or can be downloaded to the Chient Devices only
when they are needed to be displayed to the end user, or only the portions of the Dynamic Layers in
the plurality of Dynamtic Lavers that needs 0 be displayed to the end user is downloaded to the
Client Device. The downlead of the Dypamic Layers may depend on a condition evaluated

autoratically m the commen Native Laver,

{00351 In accordance with apother preferred embediment of the invention, a System Apparatus
comprising a Client Device with g Two-Laver Native Application Client, a first Operating System,
a first hardware, and a first sereen, the Two-Layver Natve Apphication Chent with a Native Layer
and @ first Dynamic Layer, and a plurality of first Dynamic Layers stored on the Client Device to
offer a Business Entity 8 way to generate a plurality of User Experiences for the Chent Device. The
Svystem Apparatus further comprising a plurality of conditions asseciated with each of the plurality
of frst Dynamic Layers, and the plurality of conditions are also events based on Client Device
focation, date, time, network connectivity, and Client Device state. The Systemn Apparatus wherein
the Two-laver Native Appheation Chent was downloaded from an Application store. The System
Apparatas further compnising a System Solution to austomatically generate the Two-Layer Native
Application Client that offers a Business Entity a way to generate the plarality of User Experiences.

The Svstem Apparatas further comprising a new User Experience from the plarality of User
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Experiences stored on the Client Device is automatically generated by the Two-Laver Native
Application Client based on a new condition from a plurality of conditions. The System Apparatus
further comprising a Download manager located in the Native Layer of the Client Device, a
plurality of second Dynamic Layers stored on an Application Server to offer the Business Entity a
way o generate a second plurality of User Expeniences for the Client device, the Two-Layer Native
Application Client antomatically downloads at least one new Dyanamic Laver from the Application
Server to generate at least one new User Experience from the second plurality of User Experiences
for the Client Device. The System Apparatus further compnising a Download manager located m the
Native Layer of the Client Device, a plurality of second Dynamic Layers stored on an Application
Server to offer the Business Entity a way to generate a second plurality of User Experiences for the
Client device, the Two-Layer Native Application Chent antomatically evaluates at least one new
condition from a plurality of conditions and based on the evaluated condition downloads at least one
aew Dyvoamic Layer from the Application Server to generate at least one new User Experience from
the second phurality of User Experiences for the Chient Device. The System Apparatus further
comprising updated components of Page Surfaces of the at least one new Dynamic Laver are only
downloaded to optimize a bandwidth utthization of 4 communication link between the Client Device

and the Application Server.

{0036} In accordance with another preferred embodiment of the invention, a method of
downloading multiple Dynamic Layers comprising the steps of penerating a phurality of Applicasion
Clients automatically using a System Solution with at least ope first server and with at least one
Computing device, coupling the plurality of Application Clients to g Client Device where each
Apphication Chent m the plurality of Application Clients is a Two-layer native Application Client
comprising a Native Layer and a Dynamic Layer, allowing the Native Layer to be a Commaon
Native Layer, and downloading automatically from an Application Server multiple Dynanne Lavers
corresponding to different Apphication Clients in the plurality of Application Chients to the Client
Device. The method wherein the coupling of the entive plurality of Application Chients 1s through
the coupling of a single Application Chient through an Application Store.  The method further
comprising the steps of allowing a User of the Client Device to select a desired Application and

downloading the one destred Dynamic layer of the multiple Dynamic Layers to the Client Device.
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The method further comprising the steps of using a Download Manager m the Common Native
Layer to select the multiple Dynamuc layers in the Application Server. The method farther
comprising the steps of selecting a desired Application based on a plurality of condition at the
Client Device, and using a Download Manager in the Common Native Laver to select and
download one of the multiple Dynamic layers in the Appheation Server, and m addition, the method
wherem the plurality of conditions are also events based on Chent Device location, date, time,
network connectivity, and Chlent Device state. The method further comprising the steps of
downloading only updated components of Page Surfaces of the mudtiple Dynamic Lavers and
optinuzing a bandwidth utilization of a commumcation link between the Chent Device and the

Application Server.

{00371 In accordance with another preferred embodiment of the mvention, a method of rumung
multiple Dynamic Lavers at the same time comprising the steps of generating a plurality of
Apphication Clients automatically vsing a System Solution with at least one first server and with at
feast one Computing device, coupling the plurality of Application Clients to a Client Device where
cach Application Client in the plurality of Application Clients is 4 Two-layer native Application
Client comprising a Native Laver and a plurality of Dynamic Layers, allowing the Native Laver to
be a Common Native Laver, downloading astomatically from an Application Server at least two or
more of a plurality of Dynamic Layers corresponding fo different Applications to the Chient Device,
and running the downleaded the at least twe ov more of the plurality of Dynamic Layers in g sertes
configuration or a parallel configuration simultancously. The method comprising the steps of
running a first of the at least two or more of the plorality of Dynamic Layers on a second of the at
least two or more of the phurality of Dynamic Layers, ranning the second of the at least two or more
of the plurality of Dynamie Layers simultaneously on the Common Native Layer, and forming the
series configuration. The method comprising the steps of running a first of the at least two or more
of the plurality of Dynamic Layers on the Comumon Native Layer, running at least one of remaining
the at least two or more of the plurality of Dysamic Layvers simulianeously on the Connnon Native
Laver, and forming the parallel configweation, and the method further comprising the steps of
achieving multi-tasking between different Apphcations and allowing a Client Device which does

not support the muiti~tasking to support the malti-tasking. The method wherein a first portion of the
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plurality of Dynanic Lavers can be stored i the Chient Device and the remaining portion of the

plurality of Dynamic Layers can be stored in an Application Server.

BRIEF DESCRIPTION OF THE DRAWINGS

{0038] Please note that the drawings shown in this specification may not necessarily be drawn o
scale and the relative dimensions of various elements in the diagrams are depicted schematically.
The inventions presented here can be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these embodiments are provided
so that this disclosure will be thorough and complete, and will fully convey the scope of the
mvention to those skilled in the art. In other mstances, well-known structures and functions have not
been shown or described m detail to avoid unnecessarily obscuring the description of the

embodiment of the vention. Like numibers refer to like elements in the diagrams.

[0039] FIG. 1A depicts a Client Device coupled to a server and an Application Store and provides

some exaraples of Chient Devices,

100407 FIG. 1B depicts a Client Device coupled to 8 client/server.

{0041} FIG, 2A shows a Chient Device with a coupling to a bank of servers, an Application Store,
and the internal hardware/software structure of the Client Device,
[0042] FIG. 2B depicts a8 more detailed description of a server being a subset of Computer

hardware with software, a Database and the server.

{00431 FIG. 3A presents a Native Application Client and how it relates 1o the layered stacks of the

hardware/software representation of a Client Device.

{00447 FIG, 3B illustrates a Non-Native Application Client and how it relates to the lavered stacks

of the hardware/software representation of a Chient Device.
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{00457 FI1G. 4A shows the flow of how a Native Apphcation Client 15 approved and downloaded by

an Apphication Store to a Chent Device.

[0046] FIG. 4B illustrates the flow of how a new Updated Native Application Client is approved

and downloaded by an Application Store to a Chent Device,

(00471 FI1G. 5 depicts a Two-Layer Apphieatton Clhient m a Clisnt Device in accordance with the

present mvention,

{00481 FIG. 6A shows a first ume download for a Two-Layer Native Applicatton Clisnt in

accordance with the present mvention.

[0049] FIG. 6B presents a Business Eatity sabmitting a Two-Layer Application Chent for approval
and download to an Application Store for availability to other Device Clients in accordance with the

present invention.

100307 FIG. 7A shows the antomatic generation of a Two-Laver Application Chient in accordance

with the present invention.

{0051] F1G. 7B llustrates how the Dashboards are wsed 1o modify the Dynamic lavers in

accordance with the present invention.

[0052] FIG. BA depiets an Apphcation Chent consisting of Fages in accordance with the present

nvention.

[0053] FIG. 8B illustrates Page Surface and Page Foundation in accordance with the prosent

invention
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{00541 FIG. 9A shows an Update Manager continuously checking if there is an update on the

Application Server i accordance with the present invention.

[0035] F1G. 9B illustrates only the Surface(s) that are updated are downloaded in accordance with

the present invention.

[0056] FIG. 10 depicts the same Application presenting nnltiple User Experiences dynamically in

accordance with the present invention.

(00571 FIG, 11A ilinstrates the multiple Dynamic Lavers stored on the Client Device in accordance

with the present invention.

{0058] FIG. 11B depicts the multiple Dynansic Lavers bemng downloaded from the Application

Server m accordance with the present invention.

00591 FIG, 110 illostrates only the updated Page Surface of the multiple Dynamic Layers being

downloaded from the Application Server in accordance with the present invention.

00607 FIG. 12A depicts a Client Device can load a given Apphication User Experience

automatically in accordance with the present mvention,

{00611 FIG. 12B shows the Client device selecting the User Experience within the Device m

accordance with the present invention.

[0062] FIG. 12C depicts a Cliemt Device can download a given Application User Experience

autornatically from the Application Server in accordance with the present invention.

[0063] FIG. 13 shows multiple Applications running on the same Native Layer w accordance with

the present invention.
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[0064] FIG. 14A dlustrates one Native laver being downloaded from the Application Store and
muitiple Dynamic layers downloaded from the Application Server in accordance with the presemt

mvention.

[006S] FIG. 14B depicts several Applications stored on the Client Device m accordance with the

present invention.

[0066] FI1G. 14C idlustrates several Applications stored ou the Application Server and downloaded

as needed in accordance with the present mvention.

(0067} FIG. 14D depicts a Client Device downloading an Application astomatically stored on the

Application Server and in accordance with the present invention.

[0068] FIG. 15 illustrates an Umbrella Application which allows the user 1o select which

Application is downloaded in accordance with the present invention,

{00691 F1G. 16A depicts Dynanuc Lavers running on top of each other in the Client Device in

accordance with the present invention.

(00701 FIG, 168 shows Dynamic Layers running in paraliel with each other in the Client Device in

accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

{00717 The Svstem Solution offers the ownership, control and beneficial use of this inventive idea.
The System solution offers the beneticial use to the Business Entity by providing Apphications for
the Business Entity. The Applications provided by the System Solution comprise a plurality of
Application Components, and include Native Application Clients that run on Mobile, Non-Meabile,

and Clogd Client Devices. These Native Application Clients can be modified by the Business Entity
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using Dashboards and can be downleaded to the Client Devices without the Business Entity having
to submut the modified Native Apphecation Chent to the corresponding Application Store. The
System Solution 1s the owner of all Application Components automatically generated by the System
Solution. The System Solution creates and hosts Applications for different Business Entities {each
Business Entity i5 a System Solution customer). The System Solution provides a complete
enviropment for the creation, hosting, updating, and management of the Application. The
Application Servers generated by the System Solotion for all Business Entities are hosted i a muli-
tenant environment in the Cloud, but each Business Entity “feels”™ hike it 15 provided a dedicated
Apphication Server. The Svystem Solution architecture also applies with minor changes to a scenario
where the System Solution Application Server run on dedicated servers owned by the Business
Entity, rather than m the Cloud. In this scenario, the System Solution has access to control and offer

beneticial use for those servers that are coupled to the Cloud.

[0072] Business Entities deploy thetr Applications to yeach Consumers {f.o., the customers of that
Business Entity served by Svstem Solution). The Consumers are the primary End Users of the
Application Clients generated by the Systema Solution. The Business Entities are the End Users of
the Dashboards and the Application Server that the System Solution provides to each Business

Entity for managing the corresponding Application.

00731 Mobile Client Devices {cellular phones, smartphones, wearable devices, and tablets) and
Non-Mobile Chient Devices (laptops, deskiops, and Internet-epabled TV sets) are coupled to the
interniet by wired {a physical interconnect), wirelessly {waves through space), or both wired
fwireless networks. The wireless connectivity can be celhdar (3G, 4G, ete), Wi-Fi, Bluetooth,
WiMax, ete. The network interconnecting these components is called the Communication network.
The Client Device 1-2 has the Application Client which is the actual application software numning
on device. The term “Maobile” when used alone or iny a larger phrase “Mobile Client Devices” can
also imply the texms Mobile, Non-Mobile or in the Cloud. The term Mobile Client at times will be
referred to as the Chent Device. The term Application highlights the fact that the apphication bailt
by the System Solution comprises a plurality of Application Components, and includes a portion of

the Application that runs on the Client Device {the Application Client) and a portion of the
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application that runs on a server (the Apphication Server). The term “Application Client” refers to
the portion of the application rumning on the Chient Device. The term “Application Chient”
encompasses the Appheation Client running on a mobile Chent Device, a non-mobile Client Device
or even 1 the Cloud. The Cloud can run a portion of the Apphication Client in the server while the
remaunng portion of the Application Chlient can run on the Client Device, simultaneously. The term
“Application Client” is used 1o refer to both Native and Non-Native Application Client. The term
“Mobile Application Chient™ will be used for both Native and Non-Native Application Clients
running on a mobile Client Device, but it also apphies to Client Devices that are non-moltule or in
the Cloud. The Application Client can be a part of the software runmmg on the mobile or non-
mobile Client Device or can be partially in the Cloud. In all cases, the Client Devices provide the
End User with at lgast one mode of input and at least one mode of output through which the End

User navigates and interacts with the Application Client.

[0074] Each Appheation ncluodes a fanuly of Application Chents. Each Application Chent
corresponds to a certain Client Device. The family of Application Clients includes a set of Native
Mobile Application Clients, one per mobile platform. The family of Apphcaton Clients also
includes a set of Native Non-Mobile Application Clients, one per non-mobile platform. The fanuly
of Apphication Clients also includes Non-Native Mobile and Non-Mobile Application Chents, and
Application Clients residing in the Cloud. Some examples of the mobile platforms include the
Phone™, iPad™ Android™ phones, or 1ablets while the non-mobile platforms include the Apple
Mac Operating System and the Microsoft Windows Operating System. For convenence, we use the
term Mobile Apphcation Client {or more suyccinctly Mobile Client) to refer to any Mobile Client in

the family of Mobile Chenis corresponding to an Apphceation generated by the System Solation.

{00751 FIG. 5 depicts a Two-Layer Native Appheation Chent 5-1 which is a Native Application
Client that consists of two layers: a Dynamic Layer 5-3 and a Native Layer 8-2. The Native Laver
5-2 runs divectly on the Operating Systern 2-13 of the Client Device 1-2 by using the system

libraries 3-8 that are part of the Operating Systam 2-13. The Operating system runs on the hardware

A3

2-16. The Dynamic Layer 5-3 does not run divectly on the Operating System 2-13, but instead rons

on the Native Laver 5-2 by making vse of software hibraries and functional blocks provided i the
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Native Laver 5-2. The Native Layer 5-2 and the Dynamic Layer 5-3 together implement the
functionality and User Expertence offered by the Two-Layer Native Appheation Chent 5-1. The
Native Layer §-2 is an execuotable that depends on the Chent Device 1-2 and needs to be
downloaded and installed on the Client Devicel-2 using an installation manager external to the
Two-Layer Native Application Client 3-1. The Native Layer 5-2 needs to be downloaded from the
Application Store. The Dynamic Layer 5-3 does not need to be downloaded from the Application
Store, but can be downloaded directly from an Apphlication Server that is part of the System
Selution. We use the term “Dynamic Native Application Chient”™ as synonyvmous of the term “Two-
Laver Native Application Chient”. The Two-Layer Native Application Chient is described m detad
in LIS, Patent Application Ser. No. 13/833,775 utled “Dynamic User Interface Delivery Svstemt”
filed on March 15, 2013, which is mcorporated in reference in its entirety. What is relevant in this
application is that the mventive ideas contained in this application apply to the Two-Layer Native

Application Client,

{00761 FIG, 6A illustrates the process of downloading the Two-Laver Native Application Client -
1 to a Client Device 1-2 for the first time. The Two-Layer Native Application Client has a Dynamic
Layer §-3 and a Native laver 5-2. This process is sinular to the process of downloading & Native
Application Chent 3-1 to the Client Device depicted in FIG. 4A. A Business Entity 4-1 creates a
new application which comprises a Two-Layer Native Application Chient 5-1. The new Two-Layer
Native Application Client 81 15 subnutted 4-3 to the Application Store 1-18 for an approval process
4-4. Once the new Two-Layer Native Apphication Client 15 accepled 4-5, mformation is passed to
the Application Store 1-10 to make the new Two-Laver Native Application Chient available for
download to a Client Device 1-2. A Client Device 1-2 which desires the Two-Layer Native
Application Chient 5-1 downloads the Two-Laver Native Application Client from the corresponding
Application Store 1-18. Once the Two-Laver Native Apphication Client is downloaded to the Chent
Device, it ts installed 6-1 on the Client Device so it can run on the Operating Systen 2-13 of the
Client Device, The Operating system runs on the hardware 2-16. The Two-Laver Native Mobile
Application Client 5-1 executable depends on the Operating System (OS) as an Phone would
require a different executable than an Android™ phone. If the Business Entity modifies the Native

Layer 8-2. it needs to submit the pew version of the Native Layer §-2 to the Application Store for
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re-approval i order to make it available for download to the Chient Device. In order to install the
updated version of the Native Layer on the Client Device, the existing version of the Native Layer,
if running on the Chent Device 1-2, must be stopped and deleted from the memory of the Chent
Device 1-2 in order for the new version of the Native Laver to be installed on the Chient Device.
The Native Layer cannot be apdated “on the fly” while the Two-Layer Native Appheation Client 5-

1 s running on the Client Device 1-2.

{00771 F1G. 6B illustrates the process of downloading an updated Dynamic Laver 6-3 to the Chent
Device 1~2. If the Business Entity 4-1 modifies the functionality of the Dynamic Layer 6-2 and
creates an Updated Dynamic Layer 6-3, it can make it available for download diectly from an
Application Server that 1s part of the System Solution or is owned by the Business Entity. The new
functionality 6-2 of the Dynamic Layer §-3 13 made available for download to the Client Device by
betng stored in the Application Server 6-4 without having the Business Entity submit it for approval
to the Application Store 1-10. The updated Dyvnamic Layer 6-3 can be downloaded and mstalled 6-8
in the Client Device 1-2 while the Two-Laver Native Application Client 8-1 1s running on the Client
Device. The update of the existing Dyvamic Layer can be achieved osing an update manager 6-7
that is miernal in the Native Layer §<2 of the Two-Layer Native Application Client 8-1. Once the
Updated Dynamic Laver 6-6 1s downloaded and installed 6-5 on the Client Device 1-2, the new

application client functionality and new User Experience 6-8 is provided to the end user.

{00781 F1G. 7A depicts a method and apparatus 10 automatically generate an Application consisting
of several Apphication Components. A Business Entity 4-1 defines a Service Representation 7-1 and
Business Entity Data 7-2. An Automatic Data Model Generator 7-3 takes the Service
Representation 9-1 and the Business Entity Data 9-2 as inputs and automatically generates a Data
Model 7-4, and from the Data Model 74 it generates a Common Data Model 7-5, a Server Data
Model 7-6 and a Client Data Model 7-7. Using the generated Common Data Model 7-8, Server Data
Model 7-6, and Chent Data Maodel 7-7, an Automatic Appheation Generator 7-8 auntomatically
generates all the Application Components. The generated Application Components include an
Application Server 7-9_ a set of Native Two-Laver Mobile Application Clients 7-10, 4 set of Native

Two-Laver Non-Mobile Application Chents 7-11, a set of Non-Native Application Chents 7-12,
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Client Server Protocols 7-13, Dashboards 7-14, and Other Application Components 7-15. The set of
Two-Layer Native Mobile Application Chents 7-10 comprises a Two-Layer Native Application
Chent executable for each mobile Chient Device that the Native Mobile Application Client 1s
desired to run on. The set of Two-Layer Native Non-Mobile Application Clients 7-11 comprises a
Two-Layer Native Non-Mobile Application Chent executable for each non-mobile Client Device
that the Native Non-Mobile Application Client is desired to run on.  The method and apparatus
described in FIG. 7A is explained in detail in US. Patent Application Ser. No. 13/833,589 titled
“dpparatus for Single Workflow for Mudti-Platform Mobile Application Creation and Delivery”
filed on March 15, 2013, in U8, Patent Application Ser. No. 13/833,669 titled “Merhod for Single
Workflow for Mult-Platforsm Mobile Application Creation and Delivery”™ filed on March 15, 2013,
and 1 U.S. Patent Application Ser. No. 13/833.775 utled “Ihwamic User Interface Delivery
Svstern” filed on March 15, 2013, which are incorporated m reference i thewr entirety. What 18
relevant to this apphication 18 that the Two-Laver Native Application Client §-1 can be
automatically generated by the Business Enotity 4-1 and the generated Dynamic Laver 3-3 of the
generated Two-Laver Native Application Client 5-1 can be modified by the Business Entity 4-1
using automatically genevated Dashboards 7-14 and made available for download to the Client
Device 1-2 on an automatically generated Application Server 7-9 owned by the System Solution or
by the Business Entity, without reguiring to be re-submitted o the Apphication Store 1-16 for
approval. The generated Chient Server Protocols 7-13 can be used {o download the modified

Divnamic Lavers o the Chent Device 1-2.

{00791 FIG. 7B presents a Dynamic Laver Update flow which shows how the newly created Two-
Laver Native Application Chents can be modified by the Business Entity 4-1 that creates the
Business Entity Data 7-2 which is applied to the newly created Dashboards 7-14. The Dashboards
feeds the dynamucally Updated Data Model Generator 7-16 which 15 coupled to the Automatic
Application Update Generator 7-17. The Automatic Application Update Generator generates the set
of Dynanucally Updated Native Mobile Application Clients 7-18 and the set of Dynamically
Updated Native Non-Mobile Application Chents 7-19 are the updated Dynamic Layers of the
corresponding Two-Layer Native Application Chents 5-1. Alse shown are the Dvnamically

Updated Non-Native Mobile Application Clients 7-28, the Dynamically Updated Non-Native Non-
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Mobile Application Clients 721, and the Dynamically Updated Searchable Application
Representation 7-22, Once this sequence has been established, the Business Entity can manipulate
the business data apphed to the Dashboards 7-14 and can contingously and astomatically update the

various Application Clients that this particular svstem generates.

{00807 FIG. 8A illustrates the structure of an Application Client 9-1, inchuding a Two-Layer Native
Application Chent. The Application Client 81 comprises a plumality of Pages which comprises
Page 1 8-3 to Page N B-5. The Pages 8-3 to 85 are presented to the end user via an Application

Clhient User Interface 82,

{00811 FIG. 8B depicts a Page 8-6 in the Two-Laver Native Application Clisnt $-1 which consists
of a Page Surface 8-7 and a Page Foundation 8B, The Page Surface can be changed dynamically
and can be changed via Dashboards 8-18, The Page Foundation cannot be changed without
submitting the updated Apphication Client to Apphication Store 8-11. The Page Surface 8-7 is part
of the Dynamic Laver 5-3. The Page Foundation 8-8 is part of the Native Laver §-2 and includes the
Native Logic 8-9. The Dynanuc Laver 3-3 of the Two-Layer Native Application Client 5-1 consists
of the Page Surfaces 8-7 of all the Pages 8-6 comprised in the Two-Laver Native Application Client
5-1. The Native Layer 82 of the Two-Layer Native Application Chient 5-1 consists of the Page
Foundations 8-8 of all the Pages 8-6 compuised in the Two-Layer Native Application Chent §-1.
Page Surfaces 87 and Page Foundations 8-8 are explamned in detail in U.S. Patent Application Ser.
No. 13/833,775 witled “Dhyneonic User Twerfoce Delivery Syvtem™ filed on March 15, 2013, which is

incorporated in reference in s entirety,

00821 FIG, 9A shows an update process with which the Update Manager 6-6 contained m the
Native Layer 3-2 of the Two-Laver Native Application Chient 5-1 queries the Application Server 7-
9 while the Two-Layer Native Application Client 5-1 is running on the Client Device 1-2 to check if
a newer version of the Dynanue Layer that is currently running on the Client Device 1-2 is available
in the Application Server 7-9. For this pwpose, the Update Manager 6-6 uses a Dynamic Uipdate
Protocol 8-3, which is part of the generated Client Server Protocols 7-13. When a newer version of

the Dynamic Layer becomes available m the Application Server 7-9_ 1t i3 downloaded to the Chent
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Device as an Updated Dynanuc Layer of Native Application Client 9-1 using the Updated Dynamic

Layer Download 9-2.

[0083] FIG. 9B shows an optimized alternative to the process described in FIG. 9A, in which,
when the Update Manager 6-6 contamed in the Native Layer 82 of the Two-Layer Native
Application Client 5-1 queries the Apphcation Server 7-9 to check whether a newer version of the
Dynamic Laver is currently running on the Client Device 1-2., It also provides a List of the Desired
Page Swurfaces 9-8 that are needed to be displaved to the end user. When a newer version of the
Dynamic Layer becomes available, only the Page Surfaces included in the List of Desired Page
Surtaces 9-8 are downloaded using the Updated Desired Surface(s) Download 9-5 and places the
Updated version into the Updated Dynamic laver of Native Application Chient 9-1. . The Dynamic
Update Protocol 9-3 is coupled to the Application Server 7-9 contammng Non-Updated Page
Surfaces 9-7 and Updated Page Surfaces 9-6. The update process is described m detatl m U.S.
Patent Application Ser. No. 13/833,775 wled “Dynamic User Interface Delivery Systen” tiled on

March 15, 2013, which is incorporated 1n reference in its entirety.

{00841 FI1G. 10 illustrates a Two-Laver Native Application Client 1 10-1 which offers to the end
user a plurality of Application 1 User Experiences comprising Application | User Experience 1 18-
11 to Application 1 User Expertence N 10-13. All of the Two-Layer Native Application Client 1 18-
1 consists of a single Native Layer 1 10-7, which inclades a Downlead Managger 18-10. The
plurality of Application 1 Dynamic Layers comprising Apphication 1 Dynanmue Laver 1 16-4 10
Application 1 Dynamic Layer N 10-6 gre distributed among the Two-Laver Native Application
Chent 1 19-1 . Depending on which Application 1 Dynamic Layer is run on the Native Layer 1 18~
7. the Two-Laver Native Application Client 1 18-1 offers a different Application 1 User Expernence
to the end user. For example, when Application 1 Dynamic Layer 1 10-4 is ron on Native Layer 1
10-7, the Two-Layer Native Application Client 1 10-1 offers Application 1 User Expertence 1 18-

11 to the end gser,

{00837 The single Native Layer 1 10-7 needs t be downloaded once from the Application Store 1-

11 and nstatled on the Chent Device 1-2 50 it can run on the Operating System 2-13 of the Chient
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Device. The Native Layer 1 18-7 executable depends oun the Operating System, as an iPhone would
require a different executable than an Android™ phone. If the Business Entity modifies the Native
Layer 1 10-7, it needs to submit the new version of the Native Layer | 18-7 to the Application Store
for re-approval in order to make it available for download to the Client Device. In order to install
the updated version of the Native Layer 1 on the Client Device, the existing version of the Native
Layer 1, f running on the Chient Device 1-2, must be stopped and deleted from the memory of the
Client Device 1-2 in order for the new version of the Native Laver 1 to be mstalled on the Chient
Device. The Native Laver cannot be updated “on the {1y™ while the Two-~Layer Native Application

Clhient 1 10-1 1s running on the Client Device 1-2.

00861 The plurality of Application 1 Dynamic Lavers 10-4 o 10-6 tan be downloaded to the
Client Device directly from an application server 7-9 that s part of the system solution or is owned
by the Business Entity. The Business Entity can wmodify the Application 1 Dynanuc Lavers m the
plurality of Appheation 1 Dynamic Layers using the generated Dashboards 7-14 and make them
available for download without having to subnut the updated Application 1 Dynamic Lavers to the
Application Store for approval. The Business Entity can also add additional Application 1 Dynamic
Layers to the plurality of Application 1 Dynamic Layers using the generated Dashboards 7-14 and
make them available for download without having to submit the added Application I Dynamic

Lavers to the Application Store for approval.

{00871 The diffevent Dynanue Layers can be loaded in the Two-Layer Native Appheation Client |
10-1 while the Native Laver | 10-7 is running on the Client Device 1-20 A first Application 1
Dynamie Layer 1 10~4 ronning on the Native Layer 1 18-7 can be subsututed with a second
Application 1 Dynamic Layer 2 18-85 without stopping the Two-Layer Native Application Client |
10-1. Thus, by substituting Application I Dynamic Layers dynamically, the Two-Layer Native
Application Chient 1 10-1 can change the Application 1 User Experience that it offers to the user
“on the f1v.” The Business Entity 4-1 can change a certain Apphcation 1 User Experience “on the
flv.,” by changing the correspondmg Application 1 Dyvnamic Layer using the Dashboards 7-14. The

Business Entity 4-1 can add new Application 1 User Experiences that the Two-Laver Native



WO 2014/152164 8 PCT/US2014/027024

Application Client 1 10-1 can offer to the end user by creating new Application 1 Dynamic Layers

using the Dashboards 7-14.

[0088] FIG. 11A shows a Two-Layer Native Application Chient 1 10-1 that offers a plurality of
Apphcation 1 User Expertences to Chent device 1-2 of the end user, where the plurality of all the
available Application 1 Dynamic Layers 1 10-4, Application 1| Dvoamic Layer 2 10-5, and
Application | Dynamic Layer N 10-6 are stored on the Chient Device. Depending on which
Application 1 Dynamic Layer is rumning in the Two-Layer Native Application Chient 1 18-1, the
Two-Layer Native Application Client | offers a corresponding Apphication 1 User Experience 1 to

the end user.

{00891 F1G. 11B shows a Two-Layer Native Application Client 1 10-1 1 a Chent device 1-2. An
Application Server 7-9 stores the plurality of available Application | Dynamic Layers. The
Download Manager 10-10 contained i the Native Layer 1 16-7 of the Two-Laver Native
Application Chent 1 18-1 queries the Application Server 7-9 while the Two-Layer Native
Application Client 1 10-1 15 running on the Client Device 1-2 to select one of the available
Application 1 Dvnamic Lavers corresponding to a desived Application 1 User Expertence. For this
purpose, the Update Manager 18~10 uses a Dynamic Download Protocol 11-2, which is part of the
generated Client Server Protocols 7-13. The desired Application 1 Dynamic Layer in the plurality of
available Application 1 Dyvnamic Layvers 15 downleaded to the Client Device using the Desired
Application I User Expertence 1 Download 11-3 and the Apphcation 1 Dynanue Laver 1 114 18 nun
on the Client Device 1-2 so that the Two-Layer Native Application Client 1 18-1 offers the desired
Apphication 1 User Experience 1 11-5 to the end user. The desired Application 1 Dynamic Layer 1
10-4, Laver 2 10-5, and Layer N 18-6 can be downloaded to the Client Device 1-2 only when it 15

needed to be displayed to the end user.

[0090] FIG. 11C shows an optimized alternative 1o the process described in FIG, 1B, In this
alternative process, when the Download Manager 10-10 contained in the Native Laver 1 10-7 of the
Two-Layer Native Application Client 1 10-1 queries via the Dynamic Download Protocol 11-2 the

Application Server 7-9 to select one of the available Application 1 Dynanue Layer 1 Page Surface
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11-7, Application 1 Dynamic Layer 2 Page Surface 11-6, and Application 1 Dynamic Layer N Page

Surface 11-8 corresponding to a desired Application 1 User Experience, it also provides a List of
the Desired Page Swrfaces 11-9 in the desired Application 1 Dynamic Layer that are needed to be
displaved to the end user. Only the Page Surfaces included in the List of Destred Page Surfaces 11-
9 are downloaded using the Desired Page Swfaces for Application 1 User Experience 1 Download
11-8, and the Application 1 Dynamic Layer 1 11-4 is run on the Clisnt Device 1-2 so that the Two-
Layer Native Application Client 1 18-1 offers the desired Application 1 User Experience 1 11-5 10
the end user. Using this optimized alternative, the bandwidth usage and communication between the
Chient Device 1-2 and the Apphication Server 7-9 15 optimized, and the memory storage of the
Client Device 1-2 is optimized, since the entire desived Application 1 Dvnamic Laver does not need
to be downloaded to the Two-Layer Native Application Client 1 10-1. Only the Page Surfaces that
have changed and that are desired by the end user need to be downloaded to the Two-Layer Native
Application Client 10-1. An even more optinuzed second alternative to this process downloads only
the Elements, Sub-Elements, and Navigation Parameters that have been updated in the Deswred Page
Surfaces. The second alternative is an optimal download process of the Two-Layer Native

Application Chient 1 10-1.

100911 FIG. 12A shows that the Two-Layer Native Apphceation Chient 1 16-1 can Select Desired
Apphication 1 User Experience 12-2 based on a Condition, Event 12-1. An example of an Event
occurring 1s the Client Device 1-2 changing from bemg attached to the cellular network to being
attached to the WiFi network {and vice versa). An Application may offer a different User
Experiences depending on whether the counectivity 18 cellular or WiFi. Another example is the
Chent Device swiiching to Auplane Mode. In this lalter case, the new User Experience
corresponding to Airplane Mode must be available on the Client Device before Airplane Mode 15
turned on {since once mn Awplane Moade, there is ne conpectivity to download it from the
Application Server). Time and Date are added as further examples of Conditions or Events. For
exaraple, a condition may be of the form IF (date) = February 14 THEN (select user experience
Valentine’s Drav}, or IF {huch time on g Sonday) THEN (select user expenence BRUNCH
Application}. The Two-Laver Native Application Chent | 18-1 can evaluate a centain condition and,

based on the result, select a first Application 1 Dynamic Layer m the plarality of available
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Application | Dynamic Layers. In another example, the Two-Laver Native Application Client § 10-
1 can wentify the occurrence of a certain event and associate the event with the selection of a
second Apphcation | Dynamic Laver in the phurality of available Apphieation 1 Dynamic Layers.
For example, the condition can be the cumrent location of the Client Device. For example, the
location can be based on GPS coordinate computed by the client device or other location-
determination mechanisms, such as cell-tower or Wik triangulation. When the Two-Laver Native
Application Client 1 106-1 computes the current location of the Chent Device, if the Client Device
focation 1s mside a store, the Two-Layer Native Application Client 1 19-1 selects a first Application
! Dynamic Layer 1 10-4; if the Client Device location is not inside a store, the Two-Laver Native
Application Chient | 10-1 selects a second Application 1 Dynamic Laver 2 10-5. The Application 1
Dyvnamic Laver N 10-6 can be used for a different event. In this way, the Two-Layer Native
Application Client 1 offers the end wser a User Experience that changes dynanucally based on a

condition.

{00921 FIG, 12B shows the selection process depicted m FIG, 12A when the plurality of
Application | Dynamic Layers is stored in the Client Device 1-2. Ounce the Condition, Event 12-1 s
evaluated, the Select Desired Application 1 User Expertence 12-2 15 performed and the desired
Appheation 1 Dynamic Layer 1 10-4 or the desired Application 1 Dynamic Layer N 10-6 15 loaded
via the Selected User Experience load 12-4, replaces the Application Dynanue Layer 1 11-4 and
runs i the Two-Laver Nattve Application Client 1 10-1, This provides the Apphcation 1 User

Experience i 11-5.

[0093] FIG. 12C shows the selection process depicted wn FIG. 12A when the plurality of
Application 1 Dynamic Layers are stored in the Application Server 7-9. The Condition, Event 12-1
is evaluated and the Select Desired Application 1 User Experience 12-2 is performed. The selected
desired Application 1 User Experience is communicated to the Download Manager 10-10 in the
Native Layer 1 10-7 which uses the Dynanuc Download Protocol 11-2 and the List of Desived Page
Sagrfaces 11-9 meluding Application 1 Dynamic Layer 1 11-7, Application | Dyoamie Laver 2 11-
6, and Application 1 Dynamic Laver N 115 for the Destred Page Surfaces for Selected Application

1 User Experience Download 11-8. In this way, the desired Apphication 1 Dynamic Layver i 11-4 is



WO 2014/152164 1 PCT/US2014/027024

loaded in the Two-Layver Native Application Client 1 10-1 and the desired Application 1 User
Experience 1 11-5 is offered to the end user. Using this process, the bandwidth vsage and
commumeation between the Client Device 1-2 and the Application Server 7-9 is optinuzed, and the

memory storage of the Client Device 1-2 is optumized

[0094] FIG, 13 illustrates a plurality of Two-Layer Native Application Chisnts comprising Two-
Layer Native Application Client 1 13-1 to Two-Layer Native Application Client N 13-3. Each Two-
Layer Native Application Chient 1 the plurality of Tweo-Laver Native Application Clients 13 part of
a corresponding Application t a phaality of Applications comprising Application 1 13-8 to
Application N 13-18. All the Two-Layer Native Application Clients in the plurality of Two-Laver
Native Apphication Chents comprise a Common Native Layer 13-4 and a comumon Download
Manager 10-10. A first Two-Layer Native Application Chent 1 13~1 comresponds to Appheation |
13-8 and comprises Application 1 Dynamic Laver 13-8 and Conumon Native Laver 13-4, A second
Two-Layer Native Application Chent 2 13-2 corresponds to Application 2 13-6 and comprises
Application 2 Dynamic Layver 13-¢ and Conumnon Native Laver 13-4, Depending on which
Application 1 Dynamic Layer 13-8 to Application N Dynamic Laver 13-7 18 run on the Common
Native Layer 1 13-4, a different Application 1 the plurality of Applications is run on the Chient

Device 1-2.

(00951 Each Application in the plurality of Applications 18 generated by a Business Entity in g
pluratity of Business Entities using a method and apparatas soch as the one depicted jn FIG. TA.
Each Application consists of a plurality of Application Components including a set of Two-Layer
Native Application Chents. Each Two-Layer Native Application Client in the set of Two-Layer
Native Application Clients corresponding to each Application uses the same Common Native Layer
13-4, Each Two-Layer Native Application Chlient in the set of Two-Layer Native Application
Clients corresponding to a first Application in the plurality of Applications can be modified using
corresponding generated Dashboards. The Apphication | Dynamic Laver of g first Two-Laver
Native Application Client 1 corresponding to a first Application 1 can be modified using a first

generated Dashboards and made available for download to the Chemt Devices using a first
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generated Application Server and a first generated Client Server Protocols can be used to download

the moditied Application 1 Dynamic Laver to the Chent Device 1-2.

[0096] FIG. 14A shows that the single Common Native Laver 13-4 neads to be downloaded once
from the Appheation Siore 1-10 and nstalled on the Chient Device 1-2 so it can ron on the
Operating Svstem 2-13 of the Client Device. The Common Native Layer 13-4 executable depends
on the Operating System, as an iPhone’ ™ would require a different executable than an Android™™
phone. If a Busmess Entity i the plurality of Business Entities modifies the Common Native Layer
13-4, it needs to submit the new version of the Common Native Layer 13-4 1o the Apphication Store
for re-approval in order to make it available for download to the Client Device. In order to install
the updated version of the Common Native Layer on the Client Device, the existing version of the
Common Native Layer, if running on the Client Device 1-2, must be stopped and deleted from the
memory of the Chient Device 1-2 in order for the new version of the Native Laver | to be installed
on the Client Device. The Common Native Layer 13-4 cannot be updated “on the fly” while a Two-
Laver Native Apphlication Client m the plurality of Two-Laver Native Application Clients
comprising Two-Layer Native Application Chent 1 13-1 to Two-Layer Native Application Client N

13-3 1s runming on the Chent Device 1-2.

{00971 The plurality of Application Dynamic Layers 13-8 to 13-7 corresponding to the plurality of
Applicaticns 13-8 1o 13-10 can be downloaded to the Client Device directly from a pluraliy of
application servers that are part of the svstem solution or s owned by the Busmess Entity. The
Business Entity can modify the Apphcation Dynamic Laver of the Application generated by the
basiness solution using the generated Dashboards and make them available for download without

having to submit the updated Application Dynamic Layers to the Application Store for approval.

{00981 The different Application Dynamic Lavers in the plurality of Application Dynamic Lavers
comprising Application 1 Dynamic Laver 13-§ o Application N Dynamic Layer 13-7 can be loaded
in the correxponding Two-Layer Native Application Chent while the Common Native Layer 13-4 15
running on the Client Device 122, Using these inventive ideas, the pluralitv of Applications

comprising Application 1 13-8 to Application N 13-10 can be downloaded 14-1 from the
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Application server to the Client Device by downloading a single Common Native Layer 13-4 from
the Apphication Store 1-18 once and downloading all the corresponding Application Dynamic
Layers from a plurality of application servers owned by the System Solution or by a plurality of
Business Entities. A first Application 1 13-8 using the Common Native Laver 13-4 can be
substituted with a second Application 2 13-9 without stopping the first Application 1 13-8. The
second Application 2 13-9 can be downloaded and installed on the Client Device without stopping
the first Application 1 13-8. The Business Entity can change a certain Application 1 13-8 e “on the
fly,” by changing the comrespondmg Application 1 Dynamic Laver 13-8 using the generated

Dashboards.

{0099} FIG. 148 shows a plurality of Applications sharing a Common Native Layer 13-4 where the
plurality of Application Diynamic Lavers 13-5 to 13-7 for the plorality of Applications is stored on
the Client Device 1-2. Depending on which Apphcation Dynamic Layer in the plarality of
Apphication Dynamic Lavers 13-8 to 13-7 1 running on the Common Native Layer, a different
Application, i this example Application 1 13-8, m the plurality of Applications is ranning on the

Client Device.

[0100] FIG. 14 shows a plurality of Applications sharing a Connmon Native Layer 13-4 where the
plurality of Application Dynamic Lavers 13-8 1o 13-7 for the plurality of Applications is stored on
an Application Server 79, The Download Manager 10-10 contained in the Common Native Laver
13-4 gueries the Application Server 7-9 while the Common Native Application Chent 13-4 1
running on the Client Device 1-2 to select one of the available Applications in the plorality of
Applications and download the corresponding Apphication Dynamie Layer from the Application
Server 7-9. For this purpose. the Update Manager 10-10 uses a Dynamic Download Protocol 11-2,
which 1s part of the generated Chient Server Protocols. The desired Apphication 1 Dynanue Layer in
the plurality of available Apphication 1 Dynanic Layers is downloaded to the Chient Device using
the Desired Application Dynamic Laver Download 14-3. The desired Apphication Dynamic Layer |
13-5 can be downloaded to the to the Native Application Chient 1 13-1 only when the Application is
needed to be displaved to the end user. This provides Application 1 13-8 to the end user on Chent

Device 1-2
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{01011 FIG, 14D shows that the Common Native Laver 13-4 can select to download a certain
Application 10 the plurality of Applications on an Application server 7-9 based on a Condition,
Event 12-1. The Condition, Event 12-1 couples to the Select Application 14-4 and informs the
Download manager 10-10 to enable the Dynamic Download Protocol 11-2. For example, the
Comimon Native Laver 13-4 can evaluate a certain condition and, based on the result, select a first
Application 1 13-8 in the plurality of available Applications using the Desired application Dynamic
Layer Download 14-3. In another example, the Common Native Layer 13-4 can identfy the
occurrence of a certain event and associate the event with the selection of a second Application 2
13-6 in the plurality of available Applications. For example, the condition can be the current
location of the Client Device. When the Comumon Native Laver 13-4 computes the current location
of the Chent Device, if the Client Device location ts inside a first Store A owned by a first Business
Entity, the Common Native Laver 13-4 selects and downloads a first Application 1 13-5 generated
by the first Business Entity. If the Chent Device location 1s inside a second Store B owned by a
second Business Entity, the Common Native Laver 13-4 selects and downloads a second
Application N 13-7 generated by the second Business Entity. In this way, the Chient Device 1-2 can

automatically download and ran Applications based on a condition or on the eccurrence of an event.

-----

1 using the same Commoen Native Laver 13-4 of the plurshty of Applications comprising
Application 1 13-5 to Appheanon N 13-7. The Umbrella Application 15-7 comprises the Common
Native Laver 13-4 and an Umbrella Application Dynamic Layer 15-2. Using the Umbrella
Application 15-7 the User Selects Which Application to Ran 15-3 i the pluralidy of Applications
13-5 to 13-7 and the comresponding Application Dynamic Layer in the plurality of Application
Dynamic Layers comprising Application 1 Dynamic Layer 13-5 to Application N Dvnanme Layer
13-7 is selected. The Selected Application is Loaded 15-4 by downloading the Selected Application
Dynamic Layer 15-8 to the Client Device and the Selected Native Application Client 13-6 is run on

the Client Device providing the selected Application 15-8 to the end user.
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[0103] FIG. 16A shows two Applications in the plurality of Applications comprising Application |
13-8 and Application 2 13-9 on & Chent device 1-2. The first Application 1 13-8 comprises the
Two-Layer Native Application Client 1 13-1 which consists of the Common Native Laver 13-4 and
Apphlication 1| Dynamic Laver 13-5. The second Apphication 2 13-9 comprises the Two-Layer
Native Application Client 2 13-2 which consists of the Common Native Layer 13-4, Application 1
Dynamic Laver 13-8, and Application 2 Dvnamic Laver 13-6. Application ! Dynamic Layer 13-5
runs on the Commeon Native Layer 13-4, Application 2 Dynamic Layer 13-6 runs on Applhication |
Dynamic Layer 13-5. Using these mventive wdeas, Application 2 13-% uses functionality provided
by Apphication 1 13-8 as part of its functionality provided to the end vser. The end user can access
the functionalitv provided by Application 1 13-8 using the functionality provided by Application 2
13-9. Both Application 1 Dynamic Laver 13-8 and Application 2 Dynamic Laver 13-6 can be
downloaded directly from an Application Server 7-9 owned by the System Solution or by the

Business Entities while the Common Native Laver 13-4 is running,

{01047 FIG, 168 shows a plurality of Applications comprising Application 1 13-8 to Application N
13-16 and a corresponding plurality of Two-Laver Application Chents comprising Two-Laver
Application Chient 1 13-1 to Two-Layer Applicaton Clhient N 13-3. All Two-Laver Native
Apphcation Clients in the plorahity of Two-Layer Native Application Chients share a Common
Native Layer 13-4, A first Two-Layer Native Apphecation Client 1 13-1 consists of the Common
Native Laver 13-4 represented by the doubled lined box 13-4 and a first Application 1 Dynamic
Layer 13-5. A second Two-Layer Native Application Chient 2 13-2 consists of the Common Native
Laver 13-4 and a second Application 2 Dynamic Laver 13-6. An N Two-Laver Native Application
Client N 13-3 consists of the Commeon Native Layer 13-4 and a N® Application N Dynamic Layer
13-7. The first Application 1 Dynamic Layer 13-5 and the second Application 2 Dyvaamic Laver 2
13-6 run on the Common Native Layer 13-4 at the same time. The first Two-Layer Application
Chient 1 13-1 and the second Two-Layer Native Application Client 2 13-2 run on the Client Device
at the same time. The comresponding Application 1 13-8 and Apphcation 2 13-9 run on the Client
Device at the same time. Using these inventive ideas, multi-tasking of Application 1 13-8 and
Application 2 13-9 15 provided to the end user. Multi-tasking of Application | 13-8 and Application

2 13-9 iy provided to the end user even on a Client Device that only allows a single Native
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Apphication Client to run at a given time and does not provide multi-tasking of Native Application

Clients.

[0105] Finally, it 1s understood that the above descriptions are only flustrative 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
communication techniques such as Tiune 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 clatmed is:

1. A System Apparatus comprising:

a Client Device with a Two-Laver Native Application Client, a first Operating System, a first
hardware, and a first screen;

said Two-Layer Native Application Client with a Native Laver and a first Dynamic Laver; and

a plurality of first Dynamic Layers stored on said Chient Device to offer a Business Entity a way to

generate a plurality of User Experiences for said Chient Device.

1. The System Apparatus of claim 1, further comprising:
a plurality of conditions associgted with each of sasd plarality of first Dynanuic Layers; and
said plurality of conditions are also events based on Chient Device location, date, time, network

connectivity, and Chient Device state.

3. The Systern Apparatus of claim 1, wherein

said Two-layer Native Application Client was downloaded from an Application store.

4. The Systexn Apparatus of claim 1, further comprising:
a System Solution to gutomatically generate said Two-Laver Native Application Client that offers a

Business Intity a way to generate said plarality of User Expertences.

8. The System Apparatus of claim 1, Ruther comprising:
a new User Experience from said plurality of User Experiences stored on said Client Device 18
automatically generated by said Two-Layer Native Application Client based on a new condition

from a plurality of conditions,

&, The System Apparatus of claim 1, Ruther comprising:

a Download manager located i said Native Laver of said Client Device;



WO 2014/152164 8 PCT/US2014/027024

a plurality of second Dynanuc Layers stored on an Application Server o offer said Business Entity
a way to generate a second plarality of User Experiences for said Chent device;

said Two-Layer Native Apphieation Client antomatically downloads at least one new Dynamic
Laver from said Application Server to generate at least one new User Expenience from said second

plurahity of User Experiences for said Client Device.

7. The System Apparatus of claim 1, further comprising:

a Download manager located m said Native Layer of said Client Device;

a plurality of second Dynamic Lavers stored on an Application Server to offer said Business Entity
a way to generate a second plurality of User Experiences for said Client device;

said Two-Layer Native Application Chient automatically evaluates at least one new condition from a
plurality of conditions and based on the evaluated condition downloads at least one new Dynamie
Laver from said Application Server to generate at least one new User Expertence from said second

plurality of User Experniences for said Client Device.

8. The System Apparatus of claim 7, further comprising
updated components of Page Surfaces of said at least one new Dynamic Layer are only downloaded
1o optimize a bandwidth utilization of a communication link between said Client Device and said

Application Servey.

9. A method of downloading muliple Dyvamic Layers comprismg the steps off

generating a plurality of Application Clients automatically using a System Solution with at least one
{irst server and with at least one Computing device;

coupling said plarality of Apphication Clients to a Client Device where sach Application Client in
said plurshity of Application Chients is a Two-layer native Apphication Chent comprising & Native
Laver and a Dynamic Laver;

altowing said Native Layer to be a Conunon Native Layer; and

downloading antomatically from an Application Server multiple Dvnanue Layers corresponding to

different Application Chients in said plurality of Application Chients to said Client Device.



WO 2014/152164 9 PCT/US2014/027024

16, The method of claim 9, wherein
said coapling of said entire plurality of Application Clients 1s through the couphing of a single

Application Chent through an Apphcation Store.

11. The method of claim 9, further comprising the steps of!
allowing a User of saxd Client Device to select a desived Application; and
downloading said one desired Dynamic layer of said multiple Dynamic Layers 1o said Client

Device.

12. The method of claim 9, further comprising the steps of
using a Download Manager in said Commeon Native Laver to select said mudtiple Dynamic lavers in

said Appheation Server.

13. The method of claim 9. further comprising the steps off
selecting a desived Application based on a plurality of condition at said Client Device; and
using a Download Manager in said Corumon Native Laver to select and download one of said

multiple Dynanuc lavers in said Application Server.

14. The method of claim 13, wherein
said plurality of conditions are also events based on Client Device location, date, time, network

connectivity, and Chieat Device state.

15, The method of claim 9. further comprising the steps of:
downloading only updated components of Page Surfaces of said multiple Dynamic Layers; and
optimizing a bandwidth utilization of a communication hnk between said Client Device and said

Application Server.

16. A method of running mudtiple Dynamice Layers at the same tune comprising the steps oft
generating a plurality of Application Clients automatically using a System Solution with at least one

first server and with at least one Computing device;
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coupling said plarality of Application Clients to a Client Device where gach Application Client in
said plorabity of Application Chents is a Two-layer native Apphication Chent comprising a Native
Layer and a plurality of Dynanue Layers;

altowing said Native Laver to be a Conunon Native Layer;

downloading astomatically from an Application Server at least two or more of a plurality of
Dvnamic Layers comresponding to different Applications to said Client Device; and

running said downloaded said at least two or more of said plurality of Dynamic Layers in a series

configuration or a parallel configuration simultaneously.

The method of claim 16, comprising the steps off

runmning a ficst of said at least two or more of said plarality of Dynamic Lavers on a second of said
at feast two or more of said plurality of Dynamic Layers;

running said second of said gt least two or more of said plurality of Dynamic Layers simultaneously
on said Common Native Layer; and

forming said series configaration.

18, The method of claim 16, comprismg the steps of!

runmng a first of said at least two or more of said plurabity of Dynamic Lavers on saxd Common
Native Layer;

running at legst one of remaining said at least two or more of said plurality of Dynamic Lavers
stmudtaneously on said Common Native Layer; and

forming said parallel configuration.

1%, The method of claim 18, further comprising the steps of!
achieving mulii-tasking between different Applications; and

allowing a Client Device which does not support said multi-tasking to support said multi-tasking.

20, The method of claim 16, wherein
a first portion of said plurality of Dynamic Lavers can be stored in said Chent Device and the

remaining portion of said plarality of Dynamc Layers can be stored in an Application Server.
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