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& (57) Abstract: The present invention extends to methods, systems, and computer program products for offline execution of Web
& based applications. Embodiments of the present invention facilitate the local storage of Web based executable instructions and data

at a computer system. The Web based executable instructions and data can be used to locally fulfill requests (directed to a domain
that sent the executable instructions and data for storage) from modules associated with a Web browser at the computer system.
Accordingly, locally stored Web based executable instructions and data can be used at a computer system to simulate communication
with Web site when the Web site is otherwise unavailable.
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OFFLINE EXECUTION OF WEB BASED APPLICATIONS
BACKGROUND

[0001] Computer systems and related technology affect many aspects of society.
Indeed, the computer system’s ability to process information has transformed the
way we live and work. Computer systems now commonly perform a host of tasks
(e.g., word processing, scheduling, accounting, etc.) that prior to the advent of the
computer system were performed manually. More recently, computer systems have
been coupled to one another and to other electronic devices to form both wired and
wireless computer networks over which the computer systems and other electronic
devices can transfer electronic data. Accordingly, the performance of many
computing tasks are distributed across a number of different computer systems
and/or a number of different computing components.
[0002] One common form of network based communication is exchanging
electronic messages on the Worldwide Web (“WWW?”). Content on the Worldwide
Web is typically accessed in a client/server model. A “Web browser” of a client
computer system sends a request to access content that is provided by a “Web
Server” of a server computer system (e.g., by entering a Uniform Resource Locator
(“URL”) into the Web browser). If the user of the Web browser is authorized to
access the content, the Web server typically provides the content to the Web
browser. In a Web environment, content and requests for content, are frequently
transported using Hypertext Transfer Protocol (“HTTP”’). Web-based content can
be provided in HyperText Markup Language (“HTML”) pages, style sheets,
images, scripts, etc.
[0003] Most, if not all Web browsers, cache portions of Web-based content in a
common storage location (the browser cache) so that subsequent renderings of a
Web page can be presented more efficiently. For example, when a Web browser
receives a Web page from a Web server, the Web browser can locally cache
portions of the content included in the Web page. Thus, if the Web browser is
subsequently directed to the same Web page, the Web browser can check the
common storage location for cached portions of content and any cached portions of

content can be combined with other content received via the network to construct
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the Web page. Accordingly, using locally cached content potentially reduces the
amount of data that is transferred over a network in order to display content from
the Web server. As a result, Web pages can be rendered more quickly improving
the user experience.

[0004] However, typically, even if only a portion of a Web page changes the
entire page is reloaded over the network for display on a Web browser. For
example it may be that a Web browser accesses a Web page, downloads content of
the Web page via network communication, and caches content from the Web page.
If the content of the Web page subsequently changes, the Web browser can be
required to re-download the entire Web page even if only small portions of the Web
page have changed.

[0005] Thus more recently, some Web browsers have implemented partial page
updates to better utilize cached content. Content is re-downloaded when an
applicable portion of a Web page changes. However, a Web browser is not
necessarily required to re-download all the content of Web page in response to a
change to a portion of the Web page. For example, when a single image in a Web
page changes, the Web browser can detect the change and re-download the single
image without having to re-download other cached content that has not changed.
[0006] Some Web-based applications also permit Web browsers to interact with
data from a database (e.g., an SQL database). A Web server receives a request
from a Web browser, accesses an appropriate portion of database data, and returns
the database data to the Web browser. Depending on the configuration of the Web
based application, a user may also be able to change portions of database data
through the Web browser. For example, a user may be able to create and modify
database records through the Web browser. In some environments, a user is able to
implement SQL operations (CREATE TABLE, SELECT, INSET, UPDATE,
DELETE, etc.) through a Web browser. Thus, a Web browser essentially provides a
user-interface for manipulating database data over a network (e.g., the Internet).
[0007] However, there is typically no mechanism for a Web browser to
appropriately cache tabular data (e.g., data from a database). Typically, a user does

not access all the data within a database at any one times. Thus, caching any
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received database data provides an incomplete (and potentially non-functioning)
data set. Further, since content is typically cached in a common location (the
browser cache), caching database data from one Web site (or domain) potentially
makes the cached database data available to any other Web site (or domain) the
Web browser accesses. For example, cached corporate financial data is placed at
risk when a Web browser is subsequently (and potentially unbeknownst to a user)
directed to malicious Web site (that can then examine the browser cache).

[0008] Further, since many databases contain large quantities of data, locally
caching database data could quickly fill up allocated browser cache space.

[0009] Additionally, most, if not all, browsers lack the ability to operate in an
“offline” mode. That is, Web browsers typically can not present meaningful
content when a Web site is unavailable (e.g., when no active network connection is
detected or a corresponding Web server is down), without taking the browser
offline for all websites. For example, when a Web browser attempts to load a
resource, such as, for example, an HTML page or image, from an unavailable Web
server, the Web browser fails to render the resource (even if the resource is cached
locally). Thus, even if database data (or any other type of content) were cached, the
Web browser would be unable to present the database data (or other type of
content) in an offline mode.

BRIEF SUMMARY

[0010] The present invention extends to methods, systems, and computer program
products for offline execution of Web based applications. In some embodiments, a
computer system configures local content for offline use by a Web browser
application component of a Web based application. The computer system
determines that the Web based application is enabled for offline execution. The
computer system detects that the Web based server component for the Web based
application is available via network communication.

[0011] The computer system receives resources for the Web based application
from a Web based server component via network communication. The computer
system locally stores the received resources at the computer system. The locally

stored copy of the resources accessible to the Web browser client component
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without requiring network communication. As such, the locally stored resources can be
accessed in response to a request from the Web based client component when it is detected
that the Web based server component is not available via network communication. The
computer system configures the locally stored resources to remain locally stored at the
computer system for a specified period of time thereby overriding the default cache
reclamation settings of the Web browser.

[0012] In other embodiments, a computer system runs a Web based application offline. A

Web browser application component for a Web based application sends an online request

for Web based application resources to a corresponding Web server application component

for the Web based application over network. The computer system detects that the request
failed. The computer system determines that the Web based application is enabled for
offline execution. The computer system configures the Web browser to execute the Web
browser application offline while other Web browser applications remain configured to
execute online. The computer system serves the requested Web based application
resources from local storage at the computer system without taking the Web browser
offline.
[0012a] In one aspect there is provided a computer system connected to a network, the
computer system including a Web browser and a plurality of Web browser application
components for corresponding Web based applications, the Web browser configured to
execute Web browser application components to access resources from Web server
application components of the corresponding Web based applications respectively, a
method for configuring local content for offline use by a Web browser application
component of a Web based application, the method comprising:

an act of determining that the Web based application is enabled for offline
execution;

an act of detecting that the Web based server component for the Web based
application is available via network communication;

an act of receiving resources for the Web based application from the Web based
server component via network communication;

an act of locally storing the received resources at the computer system, the locally
stored copy of the resources accessible to the Web browser client component, the locally
stored resources available to the Web based client component without requiring network

communication such that the locally stored resources can be accessed in response to a
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request from the Web based client component when it is detected that the Web based
server component is not available via network communication; and

an act of configuring the locally stored resources to remain locally stored at the
computer system for a specified period of time thereby overriding the default cache

reclamation settings of the Web browser.

[0012b] In a further aspect there is provided a computer system connected to a network,
the computer system including a Web browser and a plurality of Web browser application
components for corresponding Web based applications, the Web browser configured to
execute Web browser application components to access resources from Web server
application components of the corresponding Web based applications respectively, a
method for running a Web based application offline, the method comprising:

an act of a Web browser application component for a Web based application
sending a request for Web based application resources to a corresponding Web server
application component for the Web based application;

an act of detecting that communication with the corresponding Web server
application component is not available over the network;

an act of determining that the Web based application is enabled for offline
execution;

an act of configuring the Web browser to execute the Web browser application
offline while other Web browser applications remain configured to execute online; and

an act of serving the requested Web based application resources from local storage

at the computer system without taking the Web browser offline.

[0012¢] In another aspect there is provided a computer system, comprising:

one Or more processors;

system memory;

one or more physical computer-readable media disposed locally at the computer
system, the one or more physical computer-readable media having stored thereon
computer-executable instructions configured to implement a method for configuring local
content for offline use by a Web browser application component of a Web based
application, including performing the following:

determining that the Web based application is enabled for offline execution;

4A
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detecting that the Web based server component for the Web based
application is available via network communication;
receiving resources for the Web based application from the Web based
server component via network communication;
locally storing the received resources at the computer system, the locally
stored copy of the resources accessible to the Web browser client component, the
locally stored resources available to the Web based client component without
requiring network communication such that the locally stored resources can be
accessed in response to a request from the Web based client component when it is
detected that the Web based server component is not available via network
communication; and
configuring the locally stored resources to remain locally stored at the
computer system for a specified period of time thereby overriding the default cache
reclamation settings of the Web browser; and
the one or more physical computer-readable media having stored thereon
computer-executable instructions configured to implement a method for running
the Web based application offline, including performing the following:
the Web browser application component for the Web based
application sending a request for Web based application resources to the
‘Web server application component for the Web based application;
detecting that communication with the Web server application
component is not available over the network;
determining that the Web based application is enabled for offline
execution;
configuring the Web browser to execute the Web browser
application offline while other Web browser applications remain configured
to execute online; and
serving the requested Web based application resources from the
locally stored resources stored in storage at the computer system without

taking the Web browser offline.

[0012d] In another aspect there is provided a computer system connected to a network, the

computer system including a Web browser and a plurality of Web browser application
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components for corresponding Web based applications, the Web browser for executing
Web browser application components to access resources from Web server application
components of the corresponding Web based applications respectively, a method for
storing local content for offline use by a Web browser application component, the method
comprising:

an act of determining that the Web based application is enabled for offline
execution;

an act of detecting that a Web based server component for the Web based
application is available via network communication at a Web site in a specified domain;

an act of sending a request to the Web based server component for resources to
facilitate offline execution of the Web based application in response to detecting that the
Web based server component for the Web based application is available via network
communication, the request including: a request for content corresponding to the Web
based application, a request for executable application code for the Web based application,
and a request for database data from a database corresponding to the Web based
application;

prior to receiving the resources from the Web based server component, an act of
receiving a manifest that specifies a collection of resources the Web based server
component is to send to the computer system for local storage and that specifies the storage
requirements for storing the collection of resources, the manifest also specifying: the
executable code module that is to be executed locally at the computer system when the
Web server is unavailable, and a synchronization module that is to be executed locally at
the computer system when there exists network communication with the Web based server
component for synchronizing the locally-stored collection of resources with the Web based
application at the Web based server; and

an act of determining whether the storage requirements specified in the manifest
exceed a quota and upon determining that the storage requirements exceed the quota,
prompting the user to authorize the increase of the quota to an amount sufficient to store
the collection of resources; an act of receiving the collection of resources for the Web
based application from the Web based server component via network communication
subsequent to sending the request, the collection of resources collectively representing a
locally-executable copy of at least a portion of the Web site that was torn off from the

specified domain for offline execution at the computer system, the collection of resources
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including:
content corresponding to the Web based application;
executable code for the Web based application, including an executable
module that is to be executed locally at the computer system when the Web server
is unavailable, the executable code module for receiving requests from the Web
browser and generating corresponding responses; and
at least a portion of database data from the database corresponding to the
Web based application;
an act of locally storing the received collection of resources at the computer
system, the locally stored content and executable code for the Web based application
stored in a Web browser cache and the locally stored database data stored in a separate
local store that is separate from the browser cache, the content and database data accessible
to the executable code module without requiring network communication with the Web
based server component, such that the content, the executable code module, and the
database data can be used to generate a response to a subsequent request from the Web
browser to access the torn off portion of the Web site when it is detected that the Web
based server component is not available via network communication;
an act of receiving a request from one of the Web browser application components
of the Web browser to access a portion of the Web site at the specified domain;
upon determining that communication with the Web based server component at the
specified domain is unavailable, an act of the Web browser locally loading the locally
stored resources indicative of the executable module from the Web browser cache to
satisfy the request while one or more other Web browser applications continue to execute
via network communication; and
an act of overriding the default cache reclamation settings of the Web browser to
extend when the content and the executable code for the Web based application expire

from the Web browser cache.

[0012¢] In another aspect there is provided a computer system connected to a network, the
computer system including a Web browser and a plurality of Web browser application
components for corresponding Web based applications, the Web browser for executing
Web browser application components to access resources from Web server application
components of the corresponding Web based applications respectively, a method for

running a Web based application offline, the method comprising:
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an act of a receiving a request from a Web browser to access a portion of a Web
site at a specified domain, the request originating from a Web browser application
component for a Web based application attempting to communicate with a corresponding
Web server application component for the Web based application, the Web server
application component accessible at the portion of the Web site in the specified domain;
an act of detecting that communication with the specified domain is not available
over the network subsequent to receiving the request;
an act of determining that the Web based application is enabled for offline
execution,;
an act of accessing a locally stored manifest that specifies a collection of resources
and storage requirements for storing the collection of resources, the collection of resources
comprising a locally-executable copy of the Web based application, the collection of
resources including: '
content corresponding to the Web based application;
executable code for the Web based application; and
at least a portion of database data from a database corresponding to the Web
based application;
the manifest also specifying: an executable code module, which is included
in the collection of resources, that is to be executed locally at the computer system
when the Web server is unavailable for receiving requests from the Web browser
and generating corresponding responses, and a synchronization module that is to be
executed locally at the computer system when there exists network communication
with the Web based server component for synchronizing the locally-stored
collection of resources with the Web based application at the Web based server;
an act of determining whether the storage requirements specified in the manifest
exceed a quota and upon determining that the storage requirements exceed the quota,
prompting the user to authorize the increase of the quota to an amount sufficient to store
the collection of resources;
an act of locally accessing the locally-executable copy of the portion of the Web
site at the computer system by executing the executable code module specified in the
manifest, in response to determining that the Web based application is enabled for offline

execution;

an act of the Web browser interacting with the locally-executable copy of the
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portion of the Web site to identify one or more resources, from among the collection of
resources, responsive to the request while one or more other Web browser applications
continue to execute via network communication, the Web browser interacting with the
locally-executable copy of the portion of the Web site comprising locally loading the
executable module from the Web browser cache;

an act of the executable code module serving the one or more resources from the
Web browser cache and the separate local store to the Web browser application component
in response to the request and without taking the Web browser offline, comprising the
executable code module accessing the content and the executable code for the Web based
application from a Web browser cache and the database data from a separate local store
that is separate from the browser cache such that the requested Web based application
resources are served to the Web browser application component without any network
communication occurring subsequent to receiving the request; and

an act of overriding the default cache reclamation settings of the Web browser to
extend when the content and the executable code for the Web based application expire

from the Web browser cache.

[0012f] In another aspect there is provided a computer system, comprising:
one or more processors; system memory; and
one or more physical computer-readable media disposed locally at the computer
system, the one or more physical computer-readable media having stored thereon
computer-executable instructions that, when executed at a processor, cause the computer
system to perform a method for configuring local content for offline use by a Web browser
application component of a Web based application, including performing the following:
determining that the Web based application is enabled for offline execution;
detecting that a Web based server component for the Web based application
is available via network communication at a Web site in a specified domain;
sending a request to the Web based server component for resources to
facilitate offline execution of the Web based application in response to detecting
that the Web based server component for the Web based application is available via
network communication, the request including: a request for content corresponding
to the Web based application, a request for executable application code for the Web

based application, and a request for database data from a database corresponding to
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the Web based application;
prior to receiving the resources from the Web based server component, an
act of receiving a manifest that specifies a collection of resources the Web based
server component is to send to the computer system for local storage and that
specifies the storage requirements for storing the collection of resources, the
manifest also specifying: the executable code module that is to be executed locally
at the computer system when the Web server is unavailable, and a synchronization
module that is to be executed locally at the computer system when there exists
network communication with the Web based server component for synchronizing
the locally-stored collection of resources with the Web based application at the
Web based server;
an act of determining whether the storage requirements specified in the manifest
exceed a quota and upon determining that the storage requirements exceed the quota,
prompting the user to authorize the increase of the quota to an amount sufficient to store
the collection of resources;
receiving the collection of resources for the Web based application from the Web
based server component via network communication subsequent to sending the request, the
collection of resources collectively representing a locally-executable copy of at least a
portion of the Web site that was torn off from the specified domain for offline execution at
the computer system, the collection of resources including:
content corresponding to the Web based application;
executable code for the Web based application, including an executable
module that is to be executed locally at the computer system when the Web server
is unavailable, the executable code module for receiving requests from the Web
browser and generating corresponding responses; and
at least a portion of database data from the database corresponding to the
Web based application;
locally storing the received collection of resources at the computer system, the
locally stored content and executable code for the Web based application stored in a Web
browser cache and the locally stored database data stored in a separate local store that is
separate from the browser cache, the content and database data accessible to the executable
code module without requiring network communication with the Web based server

component, such that the content, the executable code module, and the database data can
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be used to fulfill a subsequent request from the Web browser to access the torn off portion
of the Web site when it is detected that the Web based server component is not available
via network communication;
overriding the default cache reclamation settings of the Web browser to extend
when the content and the executable code for the Web based application expire from the
Web browser cache; and
the one or more physical computer-readable media having stored thereon
computer-executable instructions that, when executed at a processor, cause the computer
system to perform a method for running the Web based application offline, including
performing the following:
receiving a request from a Web browser to access a portion of a Web site at
a specified domain, the request originating from a the Web browser application
component for the Web based application attempting to communicate with a
corresponding the Web server application component for the Web based
application, the Web server application component accessible at the portion of the
Web site in the specified domain;
detecting that communication with the specified domain is not available
over the network subsequent to receiving the request;
determining that the Web based application is enabled for offline execution;
locally accessing a locally-executable copy of the portion of the Web site at the
computer system in response to determining that the Web based application is enabled for
offline execution, the locally-executable copy having previously been torn off from the

specified domain for local execution at the computer system, the locally-executable copy

of the portion of the Web site including a collection of resources locally stored at the

computer system, the collection of resources including:

content corresponding to the Web based application;

executable code for the Web based application, including an
executable code module that is executed locally at the computer system
when the Web server is unavailable, the executable code module for
receiving requests from the Web browser and generating corresponding
responses; and

at least a portion of database data from the database corresponding

to the Web based application;
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the Web browser interacting with the locally-executable copy of the portion
of the Web site to identify one or more resources, from among the collection of
resources, responsive to the request while one or more other Web browser
applications continue to execute via network communication, the Web browser
interacting with the locally-executable copy of the portion of the Web site
comprising locally loading the executable module from the Web browser cache;
and
the executable code module serving the one or more resources from the
Web browser cache and the separate local store to the Web browser application
component in response to the request and without taking the Web browser offline,
comprising the executable code module accessing the content and the executable
code for the Web based application from a Web browser cache and the database
data from a separate local store that is separate from the browser cache such that
the requested Web based application resources are served to the Web browser
application component without any network communication occurring subsequent
to receiving the request.
[0013] This summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not intended
to identify key features or essential features of the claimed subject matter, nor is it intended
to be used as an aid in determining the scope of the claimed subject matter.
[0014] Additional features and advantages of the invention will be set forth in the
description which follows, and in part will be obvious from the description, or may be
learned by the practice of the invention. The features and advantages of the invention may
be realized and obtained by means of the instruments and combinations particularly
pointed out in the appended claims. These and other features of the present invention will
become more fully apparent from the following description and appended claims, or may

be learned by the practice of the invention as set forth hereinafter.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0015] In order to describe the manner in which the above-recited and other
advantages and features of the invention can be obtained, a more particular
description of the invention briefly described above will be rendered by reference
to specific embodiments thereof which are illustrated in the appended drawings.
Understanding that these drawings depict only typical embodiments of the
invention and are not therefore to be considered to be limiting of its scope, the
invention will be described and explained with additional specificity and detail
through the use of the accompanying drawings in which:
[0016] Figure 1A illustrates an example computer architecture that facilitates
configuring local content for oftline use by a Web browser application component
of a Web based application
[0017] Figure 1B illustrates the example computer architecture that facilitates
running a Web based application offline.
[0018] Figure 2 illustrates a flow chart of an example method for configuring
local content for offline use by a Web browser application component of a Web
based application.
[0019] Figure 3 illustrates a flow chart of an example method for running a Web
based application oftline.

DETAILED DESCRIPTION

[0020] The present invention extends to methods, systems, and computer program
products for offline execution of Web based applications. In some embodiments, a
computer system configures local content for offline use by a Web browser
application component of a Web based application. The computer system
determines that the Web based application is enabled for offline execution. The
computer system detects that the Web based server component for the Web based
application is available via network communication.

[0021] The computer system receives resources for the Web based application
from a Web based server component via network communication. The computer
system locally stores the received resources at the computer system. The locally

stored copy of the resources accessible to the Web browser client component
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without requiring network communication. As such, the locally stored resources
can be accessed in response to a request from the Web based client component
when it is detected that the Web based server component is not available via
network communication. The computer system configures the locally stored
resources to remain locally stored at the computer system for a specified period of
time thereby overriding the default cache reclamation settings of the Web browser.
[0022] In other embodiments, a computer system runs a Web based application
offline. A Web browser application component for a Web based application sends
an online request for Web based application resources to a corresponding Web
server application component for the Web based application over network. The
computer system detects that the request failed. The computer system determines
that the Web based application is enabled for offline execution. The computer
system configures the Web browser to execute the Web browser application offline
while other Web browser applications remain configured to execute online. The
computer system serves the requested Web based application resources from local
storage at the computer system without taking the Web browser offline.

[0023] Embodiments of the present invention may comprise a special purpose or
general-purpose computer including computer hardware, as discussed in greater
detail below. Embodiments within the scope of the present invention also include
computer-readable media for carrying or having computer-executable instructions
or data structures stored thereon. Such computer-readable media can be any
available media that can be accessed by a general purpose or special purpose
computer. By way of example, and not limitation, computer-readable media can
comprise physical (or recordable type) computer-readable storage media, such as,
RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk
storage or other magnetic storage devices, or any other medium which can be used
to store desired program code means in the form of computer-executable
instructions or data structures and which can be accessed by a general purpose or
special purpose computer.

[0024] In this description and in the following claims, a “network” is defined as

one or more data links that enable the transport of electronic data between
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computer systems and/or modules. When information is transferred or provided
over a network or another communications connection (either hardwired, wireless,
or a combination of hardwired or wireless) to a computer, the computer properly
views the connection as a computer-readable medium. Thus, by way of example,
and not limitation, computer-readable media can also comprise a network or data
links which can be used to carry or store desired program code means in the form
of computer-executable instructions or data structures and which can be accessed
by a general purpose or special purpose computer.

[0025] Computer-executable instructions comprise, for example, instructions and
data which cause a general purpose computer, special purpose computer, or special
purpose processing device to perform a certain function or group of functions. The
computer executable instructions may be, for example, binaries, intermediate
format instructions such as assembly language, or even source code. Although the
subject matter has been described in language specific to structural features and/or
methodological acts, it is to be understood that the subject matter defined in the
appended claims is not necessarily limited to the described features or acts
described above. Rather, the described features and acts are disclosed as example
forms of implementing the claims.

[0026] Those skilled in the art will appreciate that the invention may be practiced
in network computing environments with many types of computer system
configurations, including, personal computers, desktop computers, laptop
computers, message processors, hand-held devices, multi-processor systems,
microprocessor-based or programmable consumer electronics, network PCs,
minicomputers, mainframe computers, mobile telephones, PDAs, pagers, and the
like. The invention may also be practiced in distributed system environments
where local and remote computer systems, which are linked (either by hardwired
data links, wireless data links, or by a combination of hardwired and wireless data
links) through a network, both perform tasks. In a distributed system environment,
program modules may be located in both local and remote memory storage devices.
[0027] Figure 1A illustrates an example computer architecture 100 that facilitates

configuring local content for offline use by a Web browser application component
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of a Web based application. Computer architecture 100 includes computer system
101, network 131, and domain 172. Depicted in computer architecture 100 are
various components including application 191C, Web browser 104, application
1918, and Web server 173. Each of the various components can be connected to
network 131, such as, for example, a Local Area Network ("LAN"), a Wide Area
Network (“WAN?”), or even the Internet. Thus, the various components can receive
data from and send data to other components connected to the network.
Accordingly, the components can create message related data and exchange
message related data (e.g., Internet Protocol (“IP”’) datagrams and other higher
layer protocols that utilize IP datagrams, such as, Transmission Control Protocol
(“TCP”), Hypertext Transfer Protocol (“HTTP”), Simple Mail Transfer Protocol
(“SMTP”), etc.) over the network. For example, components can exchange Simple
Object Access Protocol (“SOAP”) envelopes containing Web service related data.
In some embodiments, application 191C and application 1918 are different portions
of a distributed application, such as, for example, a Web services application.
[0028] Web browser 104 can be configured to request Web-based content from
domains, such as, for example, domain 171, accessible via network 131. Web-
based content can include text data, image data, audio/video data, etc. One or more
Web-based applications, such as, for example, application 191C, can be configured
to run within Web browser 104. A Web-based application can be a script and/or
other computer-executable instructions. Web-based applications can request other
types of data, such as, for example, database data, from domains accessible via
network 131.

[0029] Domain 171 can be identified by domain name 172, such as, for example,
domain name service (“DNS”’) name that is resolvable to an IP address. Domain
name 172 can be entered to a Web browser (potentially along with other identifying
information for a specified application within the domain 171) to direct a browser
to request content from Web server 173. A domain name along with other
identifying information can be included in a Uniform Resource Locator (“URL”)
entered into a Web browser. Depending on a type of request and/or a received

URL, Web server 153 can access content from content 175 and/or initiate a Web-
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based application, such as, for example, application 191S. Application 191S can
request data from other locations in domain 171, such as, for example, from
database 174 (e.g., a SQL or other relational database). Web server 173 can
include content from 175 and/or data from database 174 in a response to a Web
browser request.

[0030] Browser cache 106 is configured to cache components included in Web-
based content received from domains, including domain 171. The cached
components can subsequently be made available to fulfill Web-based requests sent
from Web browser 104. For example, cached components can be portions of
content 155 accessed directly from browser cache 106 (without the need for
transporting the cached components via network 131) and rendered within Web
browser 104.

[0031] When a Web browser is attempting to process a request from a Web
application in Web browser 104, the Web browser can access browser cache 106 to
search for locally cached components. When cached components are identified, the
Web browser can access the components and include the components in a response
that is to be rendered within the Web application in Web browser 104.

[0032] Local store access module 107 manages access to local store 108. Local
store 108 is configured to store database data received in response to Web-based
requests. Database data stored in local store 108 can be accessed by Web browser
104 (without the need for transporting the database data via network 131) and
rendered in a Web-based application within Web browser 104. Database data can
be stored in local store 108 along with an indication of the domain that sent the
database data to Web browser 104.

[0033] Local store access module 107 can filter requests from script code modules
from Web servers requesting access to database data stored in local store 108 such
that one domain is prevented from accessing another domains database data (i.e.,
database data can be sandboxed by domain). Thus, although database data is stored
in local store 108, the database data is not generally accessible to fulfill requests for

any domain.
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[0034] Oftline manager 122 is configured to manage the offline status of
applications. When offline manager 122 receives an indication that an application
is enabled for offline execution, offline manager 122 can attempt to populate
browser cache 106 and/or local store with components and/or data for offline
operation of the application. That is, offline manager 122 can initiate
communication with a Web server that is online to download components and/or
data potentially needed for offline execution of application in the event that
communication with the Web server is subsequently lost.

[0035] Offline manager 122 can extend the expiration of components to be used
for offline execution to override the default cache reclamation policies of Web
browser 104. For example, offline manager 122 can set the expiration of
components to be used for offline execution to 30 days. Extending the expiration
of components to be used for oftline execution can prevent the browser from
scavenging the components as Web browser 104 navigates other Web sites.

[0036] Configuration interface 102 facilitates user configuration of offline enabled
applications and storage quotas for domains. For example, a user can select
application 191C as an application enabled for offline execution thereby causing
application 191C to be included in offline line enabled applications 121 (e.g., a list
of applications that a user of computer system 101 has identified as offline
enabled). A user can also initially set as well as alter the value of a storage quota
for a domain. For example, a user can set the value of quota 112 for domain 171
(represented by domain name 172) within quota data. Generally, a quota is an
amount of storage space allocated to a domain for storing items locally at computer
system 101 (e.g., in browser cache 106 and/or local store 108). Configuration
interface 102 can present user-interface controls for receiving and implementing
user settings for offline enabled applications and domain quotas. Although
depicted separately, offline manager 122 and local store access module 107 can
cooperatively interact such that the sum of storage space consumed in browser
cache 106 and in local store 108 for a specified domain does not exceed a quota for

the specified domain.
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[0037] Oftline detector 123 is configured to detect when Web browser 104 or a
Web-based application is unable to communicate with a Web server.
Communication with a Web server can be unavailable for a number of reasons,
such as, for example, failure of a communication link to or on the Internet, the Web
server has crashed, etc. In some embodiments, offline detector 123 attempts to
contact a Web server from time to time or at a specified interval to determine if
contact with the Web server is available.

[0038] Oftline detector 123 can notify offline manager 122 and/or local store
access module 107 when status of communication with a Web server changes. For
example, offline detector 123 can send a notification when an available Web server
becomes unavailable (e.g., a communication failure, the Web server crashes, etc.)
and when an unavailable Web server becomes available (e.g., a communication is
restored, the Web server begins operations after a restart, etc.). Offline detector
123 can also send user-interface notifications (e.g., through configuration interface
102) alerting a user to transitions in the availability of a Web server.

[0039] Figure 2 illustrates a flow chart of an example method 200 for configuring
local content for offline use by a Web browser application component of a Web
based application. Method 200 will be described with respect to the components
and data of computer architecture 100 in Figure 1A.

[0040] Method 200 includes an act of determining that a Web based application is
enabled for offline execution (act 201). For example, offline manager 122 can
access offline enabled applications 121 to determine that application 191C is
enabled for offline execution. Method 200 includes an act of detecting that the
Web based server component for the Web based application is available via
network communication (act 202). For example, oftline detector 123 can detect
that Web server 173, application 1918, and other components in domain 172 are
available for communication over network 131.

[0041] In response to detecting available communication, Web browser 104 can
send a request for resources to facilitate offline execution of application 191C. For
example, Web browser 104 can send request 199 to Web server 713. Request 199

can include a request for various different resources including, but not limited to,

11



10

15

20

25

30

WO 2008/054951 PCT/US2007/080548

content from content 175, database data from database 174, and portions of
executable-instructions (e.g., scripts) corresponding to application 191S.

[0042] Web server 173 can receive request 199. In response to receiving request
199, Web server 173 can gather a collection of resources (e.g., resources 193B) to
facilitate oftline execution of application 191C. That is, Web server 173 can “tear
off” (e.g., make a functional copy of) a portion of a Web site within domain 172 for
transfer to computer system 101. Web server 173 can send the collection of
resources to computer system 101. For example, in response to request 199, Web
server 173 can send resources 193B (a collection of resources for facilitating offline
execution of application 191C) to computer system 101. Resources 193B can
include resources 194B (code of application 191S, content from content 175, etc)
and database 174 (or a portion thereof).

[0043] In some embodiments, a domain can also send a resource manifest prior to
sending a collection of resources. A resource manifest can identify the resources to
be included collection of resources and can indicate the storage requirements for
storing the collection of resources. A resource manifest can also indicate a module
that is to be executed locally to facilitate offline execution of an application when a
URL (that would otherwise cause remote execution at a Web server or server side
distributed application component) corresponding to the application is received. A
resource manifest can also indicate a module that is to be executed to synchronize
resources for facilitating offline execution of an application. Resources can be
synchronized when a previously unavailable Web server and/or application
becomes available, periodically with an available Web server and/or application, or
in response to a user request to synchronize with an available Web server and/or
application. Modules for initiating offline execution and modules for
synchronizing resources can themselves be resources that are included in a
collection of resources for facilitating offline execution of an application.

[0044] As depicted in computer architecture 100, for example, Web server 173
can send manifest 192 to computer system 101. Manifest 192 can identify
resources in resources 193B, indicate the storage requirements for resources 193B,

indicate a module that is to be executed for offline execution of application 191C
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when a URL corresponding to Web server 173 and/or application 1918 is received

at Web browser 104, and indicate a module that is to be executed to synchronize

resources 193B. Below is an example XML resource manifest (line numbers are

included for reference purposes):

1.
2
3
4
5
6.
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
[0045]

offline execution of an “Expense Report” application (identified at line 2). Line 20

<?xml version="1.0" encoding="utf-8" 7>
<resources name="Expense Report">

<resource src="default.css" />

<resource src="images/reconcile.jpg" />
<resource src="1mages/personal.jpg" />
<resource src="images/dispute.jpg" />

<resource src="images/hold.jpg" />

<resource src="ExpenseReportService.asmx/js" />

<resource src="ExpenseReportLineltemService.asmx/js" />

<resource src="DefaultSync.aspx" />

<resource src="ExpenseReports.aspx" />

<resource src="ExpenseReport.aspx" />

<runOfflineUrl src="ExpenseReports.aspx" />
<takeOnlineOrSyncUrl src="DefaultSync.aspx" />
<database spaceNeeded="60" />

</resources>

Within the example manifest, lines 3-16 identify resources for facilitating

indicates storage requirements of “60” for storing the resources identified in the

manifest (e.g., in megabytes). Line 18 indicates that the module

"ExpenseReports.aspx" (e.g., a script) is to be executed locally (e.g., at computer

system 104) to initiate offline execution of the Expense Report application.
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ExpenseReports.aspx is identified as a resource at line 15. Line 19 indicates that
the module "DefaultSync.aspx" (e.g., a script) is to be executed locally to
synchronize the resrouces identified in the example manifest. "DefaultSync.aspx"
is identified as a resource at line 13.

[0046] Method 200 includes an act of receiving resources for the Web based
application from the Web based server component via network communication (act
203). For example, Web browser 104 can receive resources 193B from domain
171.

[0047] In some embodiments, prior to receiving resources 193B, offline manager
122 and/or local store access module 108 determine that storage of resources 193B
is appropriate based on quota 112. That is, oftfline manager 122 and/or local store
access module 105 verify that the allocated storage space for domain 171 is
sufficient to store resources 194B and database 174. If allocated storage space is
sufficient, Web browser 104 can accept resources 193B

[0048] If allocated storage space is not sufficient based on quota 112, resources
193B (or a portion thereof) can be rejected. Alternately, configuration interface
102 can notify a user of computer system 102 that allocated storage space for
domain 172 is not sufficient to store resources 193B. If appropriate, the user can
then increase quota 112 through configuration interface 102 to an amount sufficient
for storing resources 193B. If a user chooses not to increase quota 112 to an
amount sufficient for storing resources 193B, resources 193B (or a portion thereof)
can be rejected.

[0049] Method 200 includes an act of locally storing the received resources at the
computer system, the locally stored copy of the resources accessible to the Web
browser client component, the locally stored resources available to the Web based
client component without requiring network communication such that the locally
stored resources can be accessed in response to a request from the Web based client
component when it is detected that the Web based server component is not
available via network communication (act 204). For example, Web browser 104
can store resources 194B in browser cache 106 and can store database 174 (along

with domain name 172) in local store 108. Thus, resources 194B and database 174
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are available to Web browser 104 and application 191C without transferring
resources 194B and database 174 over network 131. Accordingly, resources 194B
and database 174 can be used to facilitate oftline execution of application 191C.
For example, when domain 171 is unreachable, a request from application 191C (to
application 191S) for a resource in resources 194C can be fulfilled by accessing the
resource from browser cache 106. A module configured to receive requests (e.g.,
corresponding to the URL for application 191S) during offline execution can
facilitate access to the resource in browser cache 106.

[0050] Method 200 includes an act of configuring the locally stored resources to
remain locally stored at the computer system for a specified period of time thereby
overriding the default cache reclamation settings of the Web browser (act 205). For
example offline manager 123 can extend the time when resources 194B are to
expire. Extending when a resource expires can include marking a resource with a
sticky bit having a fairly long expiration (e.g., 30 days). Use of a sticky bit can
override the default cache reclamation settings of the Web browser. For example,
marking resources in resources 194B with a sticky bit can override the cache
reclamation policies associated with browser cache 106.

[0051] Insome embodiments, resources for oftline execution of application are
pre-cached. Resources can be pre-cached prior to detecting that a Web based
server components is unavailable. For example, upon an initial indication that a
Web based application is enabled for offline execution (e.g., when user initially
includes an application in offline enable applications 121), offline manager 122 can
request resources to facilitate oftline execution of the Web based application.
Accordingly, the Web based application is more efficiently transitioned for offline
execution when a subsequent communication failure occurs.

[0052] In other embodiments, locally stored resources are synchronized with
correspond resources available to a Web based server component. For example, it
may be that resources 194A were previously stored in browser cache 106 for
offline execution of application 191C. However, at some time after storage of
resources 194 A, portions of content 174 were updated. Accordingly, resources

194B are received to synchronize locally stored resources with the resources
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available to Web server 173 and/or application 191S. Synchronization can cause
prior versions of locally stored resources to be overwritten. For example, reception
of resources 194B can cause resources 194A to be overwritten. Sticky bits can be
reset after synchronization

[0053] Figures 1B illustrates computer architecture 100 that facilitates running a
Web based application offline. Computer architecture 100 depicted in Figure 1B
shows a more detailed view of resources 194B. Resources 194B include module
195, other modules 196 and content 197. Module 195 (e.g., a script) is the module
that is to be executed to facilitate offline execution of application 191C. Module
195 can be executed when a URL for application 1918 is received when domain
171 is unavailable. Module 195 can previously have been identified in manifest
192. Other modules 196 represent other modules (e.g., other scripts) that can be
called during execution of module 195 to facilitate offline execution of application
191C. Content 197 represent content for facilitating oftline execution of
application 191C.

[0054] Figure 3 illustrates a flow chart of an example method 300 for running a
Web based application offline. Method 300 will be described with respect to the
components and data of computer architecture 100 in Figure 1B.

[0055] Method 300 includes an act of a Web browser application component for a
Web based application sending a request for Web based application resources to a
corresponding Web server application component for the Web based application
(act 301). For example, application 191C can submit request 141 to Web browser
104. Request 141 can include a URL in domain 171 indicating a request for
resources from application 191S.

[0056] Method 300 includes an act of detecting that communication with the
corresponding Web server application component is not available over the network
(act 302). For example, offline detector 123 can detect that domain 171 is
unavailable. Offline detector 123 can detect the unavailability of domain 171 when
no response is received for request 141. Oftline detector may attempt further

communication with domain 172 prior to determining that domain 171 is

16



10

15

20

25

30

WO 2008/054951 PCT/US2007/080548

unavailable. Alternately, offline detector 123 may have detected that domain 171
was unavailable prior to the occurrence of request 141.

[0057] Method 300 includes an act of determining that the Web based application
is enabled for offline execution (act 303). For example, in response to domain 171
being detected as unavailable, offline manager 122 can refer to oftline enabled
applications 121 to determine that application 191C is enabled for offline
execution.

[0058] Method 300 includes an act of configuring the Web browser to execute the
Web browser application offline while other Web browser applications remain
configured to execute online (act 304). For example, offline manager 122 can
execute module 195 and configure browser 104 such that requests form application
191C are directed to module 195 and responses from module 195 are directed to
application 191C. However, requests from and responses to other applications are
not redirected. That is, Web browser 104 can continue to communicate via network
131 with other domains. Accordingly, Web browser 104 can send Web based
requests to other domains and receive Web based responses form other domains
over network 131 during the time communication for application 191C is
transferred to and from module 195.

[0059] Method 300 includes an act of serving the requested Web based
application resources from local storage at the computer system without taking the
Web browser offline (act 305). For example, module 195 can formulate response
142 to request 141 using other modules 196, content 197, and database 174.
Module 195 can send response 142 (potentially through Web browser 104) to
application 191C.

[0060] Web browser 104 can continue to send Web based requests to other
domains and receive Web based responses form other domains over network 131
during the time resources for response to request 141 are accessed from local
storage. Thus, while other modules 196, content 197, and database 174 are being
accessed for formulating a response for request 141, requests and responses sent via
network 131 can also be retrieving and storing other data in browser cache 106 and

local store 108.
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[0061] Embodiments of the present invention facilitate the local storage of Web based
executable instructions and data at a computer system. The Web based executable
instructions and data can be used to locally fulfill requests (sent to a domain that sent the
executable instructions and data) from modules associated with a Web browser at the
computer system. Accordingly, locally stored Web based executable instructions and data
can be used at the computer system to simulate communication with Web site when the
Web site is otherwise unavailable.

[0062] Embodiments of the present invention can facilitate transparent extension of non-
volatile storage at a computer system in accordance with user and computer system
configuration rules. Maintenance of a plurality of shadow copies of a file provides
redundancy resulting in more efficient recovery if a volume fails. Further, file operations
can be propagated between shadow copies in the background at times when systems
resources are not otherwise under heavy use.

[0063] The present invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. The described embodiments are to be considered
in all respects only as illustrative and not restrictive. The scope of the invention is,
therefore, indicated by the appended claims rather than by the foregoing description. All
changes which come within the meaning and range of equivalency of the claims are to be
embraced within their scope.

[0064] Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" or
"comprising", will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or
steps.

[0065] The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.
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CLAIMS

What is claimed:

1. At a computer system connected to a network, the computer system including a
Web browser and a plurality of Web browser application components for corresponding
Web based applications, the Web browser configured to execute Web browser application
components to access resources from Web server application components of the
corresponding Web based applications respectively, a method for configuring local content
for offline use by a Web browser application component of a Web based application, the
method comprising:

an act of determining that the Web based application is enabled for offline
execution;

an act of detecting that the Web based server component for the Web based
application is available via network communication;

an act of receiving resources for the Web based application from the Web based
server component via network communication;

an act of locally storing the received resources at the computer system, the locally
stored copy of the resources accessible to the Web browser client component, the locally
stored resources available to the Web based client component without requiring network
communication such that the locally stored resources can be accessed in response to a
request from the Web based client component when it is detected that the Web based
server component is not available via network communication; and

an act of configuring the locally stored resources to remain locally stored at the
computer system for a specified period of time thereby overriding the default cache

reclamation settings of the Web browser.

2. The method as recited in claim 1, wherein an act of detecting that the Web based
server component for the Web based application is available via network communication
comprises an act of reestablishing communication with a Web server after the Web server

was unavailable for some period of time.

3. The method as recited in claim 1, wherein the act of receiving resources for the

Web based application comprises receiving a module that is to be executed locally at the
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computer system when the Web server is unavailable, the module configured to receive
requests from the Web browser application component and generate corresponding

résponses.

4, The method as recited in claim 1, wherein an act of locally storing the received
resources at the computer system comprises an act of pre-caching the received resources

prior to a detecting that the Web based server component is subsequently unavailable.

5. The method as recited in claim 1, wherein an act of locally storing the received
resources at the computer system comprises an act of synchronizing locally stored
resources with resources available to the Web based server component within a domain

containing the Web based server component.

6. The method as recited in claim 1, further comprising:

an act of receiving a manifest including a list of the resources the Web based server
component is to send to the computer system for local storage and indicating the storage
requirements for storing the resources prior to the act of receiving the resources from the
Web based server component; and

an act of determining that the amount of storage space allocated to a domain
containing the Web based server component is sufficient to meet the storage requirements

indicated in the manifest.

7. The method as recited in claim 1, further comprising
an act of sending a user notification of the availability of the Web based server
component in response to detecting that the Web based server component for the Web

based application is available via network communication.

8. At a computer system connected to a network, the computer system including a
Web browser and a plurality of Web browser application components for corresponding
Web based applications, the Web browser configured to execute Web browser application
components to access resources from Web server application components of the
corresponding Web based applications respectively, a method for running a Web based

application offline, the method comprising:
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an act of a Web browser application component for a Web based application
sending a request for Web based application resources to a corresponding Web server
application component for the Web based application;

an act of detecting that communication with the corresponding Web server
application component is not available over the network;

an act of determining that the Web based application is enabled for offline
execution;

an act of configuring the Web browser to execute the Web browser application
offline while other Web browser applications remain configured to execute online; and

an act of serving the requested Web based application resources from local storage

at the computer system without taking the Web browser offline.

9. The method as recited in claim 8, wherein the act of the Web browser application
component for the Web based application sending a request comprises an act of the Web
browser application component sending a URL for the Web server application component

to the Web browser.

10.  The method as recited in claim 8, wherein the act of determining that the Web
based application is enabled for offline execution comprises an act of referring to a list of

applications that are enabled for offline execution.

11.  The method as recited in claim 8, wherein the act of configuring the Web browser
to execute the Web browser application offline comprises an act of locally loading a
module from browser cache at the computer system, the module configured to receive
requests from the Web browser application component and formulate a corresponding

résponse.

12. The method as recited in claim 11, wherein the act of locally loading a module
from browser cache at the computer system comprises an act of loading a module that was
identified in a resource manifest as the module that is to be executed when a request to the
Web server application component is received and communication with the Web server

application component is not available over the network.
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13.  The method as recited in claim 12, wherein the act of serving the requested Web
based application resources from local storage at the computer system without taking the
Web browser offline comprises:

an act of directing the request to the loaded module;

an act of the loaded module accessing the requested Web based application
resources from the browser cache;

an act of the loaded module formulating a complete response to request using only
resources accessed from the local storage of the computer system; and

an act of transferring the complete response to the Web browser application

component.

14.  The method as recited in claim 8, wherein the act of serving the requested Web
based application resources from local storage at the computer system comprises an act of
serving content from a browser cache at the computer system along with database data
from a local store at the computer system such that the requested Web based application
resources are served to the Web browser application component without any network
communication occurring subsequent to the Web browser application component sending

the request.

15. A computer system, comprising:
one or more processors;
system memory;
one or more physical computer-readable media disposed locally at the computer
system, the one or more physical computer-readable media having stored thereon
computer-executable instructions configured to implement a method for configuring local
content for offline use by a Web browser application component of a Web based
application, including performing the following:
determining that the Web based application is enabled for offline execution;
detecting that the Web based server component for the Web based
application is available via network communication;
receiving resources for the Web based application from the Web based
server component via network communication;

locally storing the received resources at the computer system, the locally
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stored copy of the resources accessible to the Web browser client component, the
locally stored resources available to the Web based client component without
requiring network communication such that the locally stored resources can be
accessed in response to a request from the Web based client component when it is
detected that the Web based server component is not available via network
communication; and
configuring the locally stored resources to remain locally stored at the
computer system for a specified period of time thereby overriding the default cache
reclamation settings of the Web browser; and
the one or more physical computer-readable media having stored thereon
computer-executable instructions configured to implement a method for running
the Web based application offline, including performing the following:
the Web browser application component for the Web based
application sending a request for Web based application resources to the
Web server application component for the Web based application;
detecting that communication with the Web server application
component is not available over the network;
determining that the Web based application is enabled for offline
execution;
configuring the Web browser to execute the Web browser
application offline while other Web browser applications remain configured
to execute online; and
serving the requested Web based application resources from the
locally stored resources stored in storage at the computer system without

taking the Web browser offline.

16.  The computer system as recited in claim 15, wherein locally storing the received
resources at the computer system comprises pre-caching the received resources prior to a

detecting that the Web based server component is subsequently unavailable.

17.  The computer system as recited in claim 15, wherein locally storing the received
resources at the computer system comprises synchronizing locally stored resources with

resources available to the Web based server component within a domain containing the
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Web based server component.

18.  The computer system as recited in claim 15, further comprising computer-
executable instructions configured to perform the following:

receiving a manifest including a list of the resources the Web based server
component is to send to the computer system for local storage and indicating the storage
requirements for storing the resources prior to the act receiving the resources from the Web
based server component; and

determining that the amount of storage space allocated to a domain containing the
Web based server component is sufficient to meet the storage requirements indicated in the

manifest.

19.  The computer system as recited in claim 15, further comprising computer-
executable instructions configured to perform the following:

sending a user notification of the availability of the Web based server component in
response to detecting that the Web based server component for the Web based application

is available via network communication.

20.  The computer system as recited in claim 15, wherein serving the requested Web
based application resources from local storage at the computer system without taking the
Web browser offline comprises:

directing the request to a locally loaded module;

the locally loaded module accessing the requested Web based application resources
from browser cache;

the loaded module formulating a complete response to request using only resources
accessed from the local storage of the computer system; and

transferring the complete response to the Web browser application component.

21.  Atacomputer system connected to a network, the computer system including a
Web browser and a plurality of Web browser application components for corresponding
Web based applications, the Web browser for executing Web browser application
components to access resources from Web server application components of the

corresponding Web based applications respectively, a method for storing local content for
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offline use by a Web browser application component, the method comprising:

an act of determining that the Web based application is enabled for offline
execution;

an act of detecting that a Web based server component for the Web based
application is available via network communication at a Web site in a specified domain;

an act of sending a request to the Web based server component for resources to
facilitate offline execution of the Web based application in response to detecting that the
Web based server component for the Web based application is available via network
communication, the request including: a request for content corresponding to the Web
based application, a request for executable application code for the Web based application,
and a request for database data from a database corresponding to the Web based
application;

prior to receiving the resources from the Web based server component, an act of
receiving a manifest that specifies a collection of resources the Web based server
component is to send to the computer system for local storage and that specifies the storage
requirements for storing the collection of resources, the manifest also specifying: the
executable code module that is to be executed locally at the computer system when the
Web server is unavailable, and a synchronization module that is to be executed locally at
the computer system when there exists network communication with the Web based server
component for synchronizing the locally-stored collection of resources with the Web based
application at the Web based server; and

an act of determining whether the storage requirements specified in the manifest
exceed a quota and upon determining that the storage requirements exceed the quota,
prompting the user to authorize the increase of the quota to an amount sufficient to store
the collection of resources; an act of receiving the collection of resources for the Web
based application from the Web based server component via network communication
subsequent to sending the request, the collection of resources collectively representing a
locally-executable copy of at least a portion of the Web site that was torn off from the
specified domain for offline execution at the computer system, the collection of resources
including:

content corresponding to the Web based application;
executable code for the Web based application, including an executable

module that is to be executed locally at the computer system when the Web server
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is unavailable, the executable code module for receiving requests from the Web
browser and generating corresponding responses; and
at least a portion of database data from the database corresponding to the

Web based application;

an act of locally storing the received collection of resources at the computer
system, the locally stored content and executable code for the Web based application
stored in a Web browser cache and the locally stored database data stored in a separate
local store that is separate from the browser cache, the content and database data accessible
to the executable code module without requiring network communication with the Web
based server component, such that the content, the executable code module, and the
database data can be used to generate a response to a subsequent request from the Web
browser to access the torn off portion of the Web site when it is detected that the Web
based server component is not available via network communication;

an act of receiving a request from one of the Web browser application components
of the Web browser to access a portion of the Web site at the specified domain;

upon determining that communication with the Web based server component at the
specified domain is unavailable, an act of the Web browser locally loading the locally
stored resources indicative of the executable module from the Web browser cache to
satisfy the request while one or more other Web browser applications continue to execute
via network communication; and

an act of overriding the default cache reclamation settings of the Web browser to
extend when the content and the executable code for the Web based application expire

from the Web browser cache.

22. At a computer system connected to a network, the computer system including a
Web browser and a plurality of Web browser application components for corresponding
Web based applications, the Web browser for executing Web browser application
components to access resources from Web server application components of the
corresponding Web based applications respectively, a method for running a Web based
application offline, the method comprising:

an act of a receiving a request from a Web browser to access a portion of a Web
site at a specified domain, the request originating from a Web browser application
component for a Web based application attempting to communicate with a corresponding

Web server application component for the Web based application, the Web server

26




12 Oct 2011

2007313956

10

15

20

25

30

C \NRPortbI\DC C\HF S\IX 10306 _1.DOC- 120812011

application component accessible at the portion of the Web site in the specified domain;
an act of detecting that communication with the specified domain is not available
over the network subsequent to receiving the request;
an act of determining that the Web based application is enabled for offline
execution;
an act of accessing a locally stored manifest that specifies a collection of resources
and storage requirements for storing the collection of resources, the collection of resources
comprising a locally-executable copy of the Web based application, the collection of
resources including:
content corresponding to the Web based application;
executable code for the Web based application; and
at least a portion of database data from a database corresponding to the Web
based application;
the manifest also specifying: an executable code module, which is included
in the collection of resources, that is to be executed locally at the computer system
when the Web server is unavailable for receiving requests from the Web browser
and generating corresponding responses, and a synchronization module that is to be
executed locally at the computer system when there exists network communication
with the Web based server component for synchronizing the locally-stored
collection of resources with the Web based application at the Web based server;
an act of determining whether the storage requirements specified in the manifest
exceed a quota and upon determining that the storage requirements exceed the quota,
prompting the user to authorize the increase of the quota to an amount sufficient to store
the collection of resources;
an act of locally accessing the locally-executable copy of the portion of the Web
site at the computer system by executing the executable code module specified in the
manifest, in response to determining that the Web based application is enabled for offline
execution;
an act of the Web browser interacting with the locally-executable copy of the
portion of the Web site to identify one or more resources, from among the collection of
resources, responsive to the request while one or more other Web browser applications
continue to execute via network communication, the Web browser interacting with the

locally-executable copy of the portion of the Web site comprising locally loading the
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executable module from the Web browser cache;

an act of the executable code module serving the one or more resources from the
Web browser cache and the separate local store to the Web browser application component
in response to the request and without taking the Web browser offline, comprising the
executable code module accessing the content and the executable code for the Web based
application from a Web browser cache and the database data from a separate local store
that is separate from the browser cache such that the requested Web based application
resources are served to the Web browser application component without any network
communication occurring subsequent to receiving the request; and

an act of overriding the default cache reclamation settings of the Web browser to
extend when the content and the executable code for the Web based application expire

from the Web browser cache.

23. A computer system, comprising:
one Or more processors; system memory; and
one or more physical computer-readable media disposed locally at the computer
system, the one or more physical computer-readable media having stored thereon
computer-executable instructions that, when executed at a processor, cause the computer
system to perform a method for configuring local content for offline use by a Web browser
application component of a Web based application, including performing the following:
determining that the Web based application is enabled for offline execution;
detecting that a Web based server component for the Web based application
is available via network communication at a Web site in a specified domain;
sending a request to the Web based server component for resources to
facilitate offline execution of the Web based application in response to detecting
that the Web based server component for the Web based application is available via
network communication, the request including: a request for content corresponding
to the Web based application, a request for executable application code for the Web
based application, and a request for database data from a database corresponding to
the Web based application;
prior to receiving the resources from the Web based server component, an
act of receiving a manifest that specifies a collection of resources the Web based

server component is to send to the computer system for local storage and that
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specifies the storage requirements for storing the collection of resources, the
manifest also specifying: the executable code module that is to be executed locally
at the computer system when the Web server is unavailable, and a synchronization
module that is to be executed locally at the computer system when there exists
network communication with the Web based server component for synchronizing
the locally-stored collection of resources with the Web based application at the
Web based server;
an act of determining whether the storage requirements specified in the manifest
exceed a quota and upon determining that the storage requirements exceed the quota,
prompting the user to authorize the increase of the quota to an amount sufficient to store
the collection of resources;
receiving the collection of resources for the Web based application from the Web
based server component via network communication subsequent to sending the request, the
collection of resources collectively representing a locally-executable copy of at least a
portion of the Web site that was torn off from the specified domain for offline execution at
the computer system, the collection of resources including:
content corresponding to the Web based application;
executable code for the Web based application, including an executable
module that is to be executed locally at the computer system when the Web server
is unavailable, the executable code module for receiving requests from the Web
browser and generating corresponding responses; and
at least a portion of database data from the database corresponding to the
Web based application; |
locally storing the received collection of resources at the computer system, the
locally stored content and executable code for the Web based application stored in a Web
browser cache and the locally stored database data stored in a separate local store that is
separate from the browser cache, the content and database data accessible to the executable
code module without requiring network communication with the Web based server
component, such that the content, the executable code module, and the database data can
be used to fulfill a subsequent request from the Web browser to access the torn off portion
of the Web site when it is detected that the Web based server component is not available

via network communication;

overriding the default cache reclamation settings of the Web browser to extend
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when the content and the executable code for the Web based application expire from the
Web browser cache; and
the one or more physical computer-readable media having stored thereon
computer-executable instructions that, when executed at a processor, cause the computer
system to perform a method for running the Web based application offline, including
performing the following:
receiving a request from a Web browser to access a portion of a Web site at
a specified domain, the request originating from a the Web browser application
component for the Web based application attempting to communicate with a
corresponding the Web server application component for the Web based
application, the Web server application component accessible at the portion of the
Web site in the specified domain;
detecting that communication with the specified domain is not available
over the network subsequent to receiving the request;
determining that the Web based application is enabled for offline execution;
locally accessing a locally-executable copy of the portion of the Web site at the
computer system in response to determining that the Web based application is enabled for
offline execution, the locally-executable copy having previously been torn off from the
specified domain for local execution at the computer system, the locally-executable copy
of the portion of the Web site including a collection of resources locally stored at the
computer system, the collection of resources including:
content corresponding to the Web based application;
executable code for the Web based application, including an
executable code module that is executed locally at the computer system
when the Web server is unavailable, the executable code module for
receiving requests from the Web browser and generating corresponding
responses; and
at least a portion of database data from the database corresponding
to the Web based application;
the Web browser interacting with the locally-executable copy of the portion
of the Web site to identify one or more resources, from among the collection of
resources, responsive to the request while one or more other Web browser

applications continue to execute via network communication, the Web browser
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24.

interacting with the locally-executable copy of the portion of the Web site
comprising locally loading the executable module from the Web browser cache;
and

the executable code module serving the one or more resources from the
Web browser cache and the separate local store to the Web browser application
component in response to the request and without taking the Web browser offline,
comprising the executable code module accessing the content and the executable
code for the Web based application from a Web browser cache and the database
data from a separate local store that is separate from the browser cache such that
the requested Web based application resources are served to the Web browser
application component without any network communication occurring subsequent

to receiving the request.

A computer system substantially as hereinbefore described with reference to the

accompanying drawings.
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