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Title: APPLICATION VERSION SWITCHING
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(57) Abstract: An example system includes an application engine to: execute an ap-
plication. The example system includes a version history engine to: access a version
history of the application. The example system includes an application modification
engine to modify the application engine according to the version history, to cause the
application engine to: determine an indication of a version of the application to execute
as indicated by the version history; and execute the version of the application specified
by the indication.
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APPLICATION VERSION SWITCHING

BACKGROUND

[0001] Feature switching is sometimes performed using toggling to toggle
features on and off, for example at websites and/or other types of applications.
For example, particular subsets of code may be enabled or disabled to toggle

the features on and off.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Reference will now be made, by way of example only, to the

accompanying drawings in which:

[0003] Figure 1 is a block diagram of an example system to implement

application version switching.

[0004] Figure 2 is a block diagram of another example system to implement

application version switching.

[0005] Figure 3 is a flow diagram of an example method to implement

application version switching.

[0006] Figure 4 is a block diagram of an example computer-readable medium
including instructions that causes a processor to implement application version

switching.
[0007] Figure 5 is an example of a first version of an application.
[0008] Figure 6 is an example of a second version of the application of Figure 5.

[0009] Figure 7 is an example of an application engine to execute different

versions of an application.

[0010] Figure 8 is another example of an application engine to execute different

versions of an application.

[0011] Figure 9 is an example sequence diagram showing components of the

system of Figure 2 implementing application version switching.



WO 2022/010491 PCT/US2020/041614

DETAILED DESCRIPTION

[0012] Feature switching is sometimes performed using toggling to toggle
features on and off, for example at websites and/or other types of applications.
For example, particular subsets of code may be enabled or disabled to toggle

the features on and off.

[0013] Feature switching may be implemented manually to modify code to
include feature toggles and/or version toggles, which is generally inefficient, and

is often done on a feature by feature basis.

[0014] Hence, provided herein is a system which modifies an application engine
as different versions of an application are produced. The different versions may
be switched and/or toggled to execute the different versions of the application
as controlled, for example, by toggle engines (which for example, may
determine which version of the application to be executed based on
configuration data and/or context data, such as a geographic location from
which a request for the application was received, and the like). The different
versions of the application may be determined via a version history (e.g. as
stored at a version history database, and the like) and the application engine
may be modified to include a command that retrieves an indication of which
version of the application to execute (e.g. such as a version number, and the
like). The application engine may be modified to include commands to call the
version of the application specified by the indication, and/or the application
engine may be modified to include respective code segments of versions of the
application, as indicated by the version history, the respective code segments
executed based on the indication. However, application engine may be modified
in any suitable manner to execute the different versions of the application as

indicated by the indication.

[0015] Hence, an aspect of the present specification is directed to a system
comprising: an application engine to: execute an application; a version history
engine to: access a version history of the application; and an application
modification engine to modify the application engine according to the version

history, to cause the application engine to: determine an indication of a version
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of the application to execute as indicated by the version history; and execute the
version of the application specified by the indication.

[0016] Another aspect of the present specification is directed to a method
comprising: receiving, at a computing device, an execution command to execute
an application having a plurality of versions identified by respective indications;
determining, at the computing device, an indication of a version of the
application to execute based on: context data of the execution command; and
version configuration data determined using the context data; and executing, at
the computing device, an application engine automatically modified, using a
version history of the application, to: execute the version of the application
specified by the indication.

[0017] Another aspect of the present specification is directed to a non-transitory
computer-readable medium comprising instructions that, when executed by a
processor, cause the processor to: execute an application module; execute a
version history module to: access a version history of the application; and
execute an application modification module to modify the application module
according to the version history to cause the processor, when executing the
application module to: determine an indication of a version of the application to
execute as indicated by the version history.

[0018] Figure 1 is a block diagram of an example system 100 to implement
application version switching. The system 100 includes an application engine
111, a version history engine 113 and an application modification engine 115.
Communication between components and/or engines described herein is shown

in the figures of the present specification as arrows therebetween.

[0019] As used herein, the term “engine” refers to hardware (e.g., a processor,
such as a central processing unit (CPU) an integrated circuit or other circuitry)
or a combination of hardware and software (e.q., programming such as
machine- or processor-executable instructions, commands, or code such as
firmware, a device driver, programming, object code, etc. as stored on
hardware). Hardware includes a hardware element with no software elements
such as an application specific integrated circuit (ASIC), a Field Programmable

Gate Array (FPGA), etc. A combination of hardware and software includes
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software hosted at hardware (e.q., a software module that is stored at a
processor-readable memory such as random access memory (RAM), a hard-
disk or solid-state drive, resistive memory, or optical media such as a digital
versatile disc (DVD), and/or implemented or interpreted by a processor), or

hardware and software hosted at hardware.

[0020] For example, the application engine 111 may comprise hardware or a
combination of software and hardware for implementing functionality to:
implement an application, such as a website, and the like, however the
application engine 111 may be to implement any suitable application. The
application engine 111 may comprise a portion of a server and/or computing
device which hosts the application engine 111. However, the application engine
111 may comprise hardware or a combination of software and hardware of any
suitable server and/or computing device and/or more than one suitable server

and/or computing device.

[0021] In particular, as will be described in more detail below, the application
engine 111 may comprise code segments to implement the application, the code
segments comprising portions and/or segments of code and/or source code
and/or executable instructions executed when the application engine 111 is

implemented, and the like.

[0022] Initially, the application engine 111 is to execute one version of an
application, for example an initial version of the application. However,
developers may generally update the application to newer versions, for example

to add features and/or fix issues (e.g. bugs), and the like.

[0023] As such, the system 100 further comprises a version history engine 113
to access a version history (not depicted) of the application, for example at a
memory or a database storing versions of the application. Such a memory
and/or database may comprise an enterprise memory and/or an enterprise
database (e.g. of an enterprise providing the application and to which
developers who work for the enterprise may submit versions of the application)
and/or a public memory and/or public database (e.g. to which anyone may

submit versions of the application, for example in an open source environment).
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Regardless, the version history engine 113 may be to determine when a
different version of the application has been stored at, and/or uploaded to, the
memory and/or database. As such, the version history engine 113 may be to
periodically query a version history memory and/or database for version history
updates, and/or a version history memory and/or database (and/or a computing
device thereof) may be to notify the application modification engine 113 of
version history updates when another version of the application is stored at,

and/or uploaded to, the version history memory and/or database.

[0024] Put another way, the version history engine 113 may be to: access the
version history of the application as the version history is updated with newer

versions of the application.

[0025] The system 100 further comprises the application modification engine
115 to modify the application engine 111 according to the version history. For
example, the version history engine 113 may determine when another version of
the application has been added to the memory and/or database and alert the
application modification engine 115 thereto. However, the functionality of the
version history engine 113 may be combined with the application modification

engine 115.

[0026] The application modification engine 115 is generally to modify the
application engine 111 according to the version history to cause the application
engine 111 to: determine an indication of a version of the application to execute
as indicated by the version history; and execute the version of the application

specified by the indication.

[0027] For example, the application modification engine 115 may modify the
application engine 111 to cause the application engine 111 to determine the
indication of the version of the application to execute by: modifying the
application engine 111 (e.g. modify and/or add to code segments of the
application engine 111) to include a command to retrieve the indication. For
example, the indication may be determined by run-time components and/or
engines at a time of execution of the application engine 111 (e.g. at a run-time of

the application), described in more detail below; the command may be used to
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retrieve the indication (e.g. from the run-time components) to assist the
application engine 111 in determining which version of the application to execute
at run-time. In particular, the application modification engine 115 may insert, into
the application engine, prior to code segments to execute the version of the
application, a command to retrieve the indication when executing the

application.

[0028] Furthermore, the application modification engine 115 may modify the
application engine 111 (e.g. modify and/or add to code segments of the
application engine 111) to cause the application engine 111 to execute the
version of the application specified by the indication by: modifying the
application engine 111 to include commands to call the version of the application
specified by the indication. In some of these examples, the application
modification engine 115 may be further to: generate a plurality of application
files and/or functions according to the version history, the plurality of application
files and/or functions identified by respective distinct names associated with
respective indications; and modify the application engine 111 according to the
version history by incorporating the respective distinct names into the
application engine 111 such that the application engine 111 calls an application
file and/or function according to the indication associated with a respective
distinct name thereof. In a particular example, the application files and/or
functions may be named according to a version thereof (e.g. “App_V1”,
“‘App_V27, for two versions of an application) and incorporated into the
application engine 111 and/or stored at a memory accessible to the application
engine 111. In response to the application engine 111 determining a version of
the application to execute, the application engine 111 may call the determined
version of the application by calling the associated named application file and/or
function; for example, when a “Version 2” of the application is to be executed,
the application engine 111 may call the application file and/or function that
represents “Version 2” with the associated name. However, any suitable include
commands and/or scheme and/or method to call a particular version of an
application specified by an indication is within the scope of the present

specification.
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[0029] In yet further examples, the application modification engine 115 may be
to modify the application engine 111 according to the version history, to cause
the application engine 111 to execute the version of the application specified by
the indication by: modifying the application engine 111 to include respective
code segments of versions of the application, as indicated by the version

history, the respective code segments executed based on the indication.

[0030] For example, the application modification engine 115 may be to
incorporate code segments associated with the versions of the application into
the application engine 111, the code segments identified in the application
engine 111, by respective indications associated with the versions of the
application, such that the code segments identified by the indication are
executed by the application engine 111 and the code segments identified by
remaining respective indications are refrained from being executed. In particular,
the application modification engine 115 may insert, into the application engine
111, “IF/ELSE” sets of commands and/or code segments and the like, which
specify that “IF” the indication indicates a first version of the application, then the
application engine 111 is to execute code segments of the first version of the
application, which are also incorporated into the application engine 111 (e.g. and
refrain from executing code segments of other versions of the application);
however, (e.g. “ELSE”) if the indication indicates a second version of the
application, then the application engine 111 is to execute code segments of the
second version if the application (e.g. and refrain from executing code segments
of other versions of the application), which are also incorporated into the
application engine 111. When third, fourth, fifth, etc. versions of the application
are available, associated code segments for executing such versions are also

incorporated into the application engine 111.

[0031] While two examples for modifying the application engine 111 to execute
different versions of an application are provided in the present specification, any
suitable process and/or scheme and/or method for modifying the application
engine 111 to execute different versions of an application is within the scope of
the present specification. In general, the application modification engine 115

modifies the application engine 111 in any suitable manner according to the
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version history of the application as updated (e.g. in response to the version
history of the being updated with newer versions of the application, as

determined by the version history engine 113).

[0032] Attention is next directed to Figure 2 which is a block diagram of another
example system 200 to implement application version switching. The system
200 is substantially similar to the system 100, with like components having like
numbers, but in a “200” series rather than a “100” series. For example, the
system 200 may include an application engine 211, a version history engine 213
and an application modification engine 215 which are respectively substantially
similar to the application engine 111, the version history engine 113 and the

application modification engine 115.

[0033] In contrast to the system 100, the system 200 further includes a version
history memory and/or database 217 (interchangeably referred to hereafter as
the database 217) storing two example versions 219-1, 219-2 of an application
(e.g. “APP_V1”, and “APP_V2”) to be executed by the application engine 211
and which is accessible by the version history engine 213 and the application
modification engine 215. The versions 219-1, 219-2 are interchangeably
referred to hereafter, collectively, as the versions 219 and, generically, as a
version 219. While two versions 219 are shown, the database 217 may store
any suitable number of versions 219 named in any suitable manner; a number
of the versions 219 may change (e.g. increase) as versions 219 are added to
the database 217; however, the number of the versions 219 may decrease,

when versions 219 are deleted from the database 217.

[0034] For example, the version history engine 213 may access the database
217 to determine when new versions 219 of the application are added, and
notify the application modification engine 215 accordingly, and the application
modification engine 215 may modify the application engine 211 accordingly. For
example, as depicted, the application engine 211 comprises code segments 221
which the application modification engine 215 may modify and/or to which the
application modification engine 215 may add. It is understood that the version

history engine 213 may access the database 217 to determine when versions
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219 of the application are deleted, and notify the application modification engine
215 accordingly, and the application modification engine 215 may modify the

code segments 221 and/or the application engine 211 accordingly.

[0035] As depicted, the system 200 further comprises run-time components, in
particular a toggle engine 231, a context builder engine 233, and a version
determination engine 235 which, at a run-time of the application engine 211,
may determine which version 219 of the application the application engine 211
is to execute. While the run-time components are depicted as being separate, in
other examples, functionality of the toggle engine 231 and/or the context builder
engine 233 and/or the version determination engine 235 may be combined into

one engine and/or more than one engine.

[0036] For example, the application engine 211 may receive, from a
communication device 241 an execution command to execute an application
having a plurality of versions 219 identified by respective indications for the
application represented by the versions 219 (e.g. a webpage and the like). For
example, the communication device 241 may comprise a communication device
of a user who operates the communication device 241 to request webpages,
and the like.

[0037] The application engine 211 may call and/or communicate with the toggle
engine 231 to determine an indication of a version 219 of the application to be
implemented for example using the version determination engine 235, as

described hereafter.

[0038] The toggle engine 231, the context builder engine 233 and the version
determination engine 235 may communicate to determine which version 219 of
the application is to be executed, generate an indication thereof, and provide
the indication to the application engine 211, which executes the associated

version 219, and provides a response to the communication device 241.

[0039] For example, the toggle engine 231, the context builder engine 233 and
the version determination engine 235 may determine which version 219 of the
application is to be executed based on: context data of the execution command,;

and version configuration data determined using the context data. For example,
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as depicted, the toggle engine 231 may determine the context data of the
execution command by communicating with the context builder engine 233
which may determine, for example, a geographic location from which the
execution command originated (e.g. using a network address in header data
and/or metadata of the execution command) and/or other context data,
including, but not limited to, whether a header and/or metadata of the execution
command includes data which indicates any particular context such as a
request to implement a particular version 219 of the application, whether or not
a mobile version 219 of the application is being requested (e.g. or a desktop
version) and/or any other suitable context data. The context builder engine 233
may hence be to receive the context data and/or header data and/or metadata
and determine context thereof, including, but not limited to, a geographic

location associated with a network address, and the like.

[0040] Such context data may be communicated, by the toggle engine 231, to
the version determination engine 235 which may communicate with a
configuration database 251 storing version configuration data 253. The version
configuration data may associate context data to versions 219 of the
applications. For example, a first geographic location (e.g. as indicated by the
context data) may be associated with the first version 219-1 of the application,
and a second geographic location (e.g. as indicated by the context data) may be
associated with the second version 219-2 of the application; hence, in this
example, when the communication device 241 is located in the first geographic
location, the application engine 211 may be forced to implement the first version
219-1 of the application, and/or when the communication device 241 is located
in the second geographic location, the application engine 211 may be forced to
implement the second version 219-2 of the application. For example, amongst
other possibilities, different locations and/or jurisdictions may enforce different
requirements for applications, such as websites, and the versions 219 may
reflect such requirements, and the requirements may be indicated by the

version configuration data 253.

[0041] The version configuration data 253 may be generated and/or updated by

an administrator of the system 200 and/or the version configuration data 253
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may be generated and/or updated automatically and/or electronically by any
suitable component of the system 200, for example when new versions 219 of
the application are stored at the database 217; hence, while not depicted, the
configuration database 251 may be in communication with other components of
the system 200 which may update the version configuration data 253 (e.g. such
as the version history engine 213) as versions 219 of the application are stored

and/or changed at the database 217.

[0042] The version determination engine 235 may use the context data to
search and/or query the configuration database 251 for configuration data which
may enable the version determination engine 235 to determine an indication of
the version 219 of the application to execute based on the context data, which is
returned to the application engine 211 via the toggle engine 231.
Communication between the run-time components of the system 200 are

described in more detail below with respect to Figure 3 and Figure 9.

[0043] Referring to Figure 3, a flowchart of an example method 300 to
implement application version switching is depicted. In order to assist in the
explanation of method 300, it will be assumed that method 300 may be
performed with the system 200, and at least partially by a computing device
implementing the system 200 and/or a processor thereof. Indeed, the method
300 may be one way in which the system 200 may be configured. Furthermore,
the following discussion of method 300 may lead to a further understanding of
the system 200, and its various components. Furthermore, it is to be
emphasized, that method 300 may not be performed in the exact sequence as
shown, and various blocks may be performed in parallel rather than in
sequence, or in a different sequence altogether. Furthermore, it is to be
emphasized that the method 300 may alternatively be performed with the
system 100, and at least partially by a computing device implementing the

system 100 and/or a processor thereof.

[0044] Beginning at a block 301, a computing device receives an execution
command to execute an application having a plurality of versions 219 identified

by respective indications. For example, as described above, a computing device
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executing the application engine 211 receives an execution command from the
communication device 241.

[0045] At a block 303, the computing device determines an indication of a
version 219 of the application to execute based on: context data of the
execution command (as described above); and version configuration data

determined and/or queried using the context data.

[0046] The toggle engine 231 and/or the context builder engine 233 is hence
understood to have access to, for example, header data and/or metadata of the
execution command in order to determine the context data. As such, the
application engine 211 may pass the execution command and/or the header
data and/or the metadata thereof to the toggle engine 231, which may pass the
execution command and/or the header data and/or the metadata thereof to the
context builder engine 233; and/or the execution command and/or the header
data and/or the metadata thereof may be at least temporarily stored in a
memory accessible to suitable components of the system 200. The context
builder engine 233 may then return the context data to the toggle engine 231,

which passes the context data to the version determination engine 235.

[0047] For example, the context data is used to query the configuration
database 251 (e.g. via the version determination engine 235) to determine
which version 219 of the application to execute based on the version
configuration data 253. Hence, a set of the version configuration data 253
which indicates which version 219 of the application to execute may be selected
based on the context data. In examples where the context data includes
collisions between versions 219 of the application to be executed (e.g. a
geographic location of the execution command may indicate that the first
version 219-1 of the application is to be executed, but the execution command
may request the second version 219-2), the version configuration data 253 may
indicate which context data is to be given priority (e.g. geography over version
requests) and/or the version determination engine 235 (and/or another
component of the system 200) may resolve such collisions based on configured

rules (not depicted) in any suitable manner.
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[0048] As described previously, the method 300 may include the computing
device determining the context data of the execution command by

communicating with the context builder engine 233.

[0049] Similarly, as described previously, the method 300 may include the
computing device: communicating (e.g. via the version determination engine
235) the context data to the configuration database 251 storing the version
configuration data 253; and receiving, from the configuration database 251 (e.g.
via the version determination engine 235), the indication of the version 219 of
the application to execute. For example, the indication may comprise a version
number of the application to execute, however the indication may comprise any

suitable indicator of a version 219 of the application to execute.

[0050] Hence, in general, the computing device may determine, at the block
303, the indication of the version 219 of the application to execute by executing

the version determination engine 235.

[0051] At a block 305, the computing device executes the application engine
211 which, as described herein, has been automatically and/or electronically
modified, using a version history of the application, to: execute the version 219

of the application specified by the indication.

[0052] For example, the toggle engine 231 may communicate the indication to
the application engine 211, which executes the associated version 219
accordingly, and/or the indication may be stored at a memory accessible to the
toggle engine 231 and the application engine 211) and which may be retrieved
by the application engine 211 to determine the version 219 of the application to
be executed.

[00563] Figure 4 is a block diagram of an example device 400 that includes a
computer-readable medium 401 and a processor 402. The computer-readable
medium 401 includes instructions that, when implemented by the processor

402, cause the processor 402 to implement application version switching.

[0054] The computer-readable medium 401 may be a non-transitory computer-

readable medium, such as a volatile computer-readable medium (e.g., volatile
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RAM, a processor cache, a processor register, etc.), a non-volatile computer-
readable medium (e.g., a magnetic storage device, an optical storage device, a
paper storage device, flash memory, read-only memory, non-volatile RAM, etc.),

and/or the like.

[0055] The processor 402 may be a general-purpose processor or special
purpose logic, such as a microprocessor (e.g., a central processing unit, a
graphics processing unit, etc.), a digital signal processor, a microcontroller, an
ASIC, an FPGA, a PAL (programmable array logic), a PLA (programmable logic
array), a PLD (programmable logic device), etc. The computer-readable medium
401 or the processor 402 may be distributed among a plurality of computer-

readable media or a plurality of processors.

[0056] The computer-readable medium 401 includes modules. As used herein,
a “module” (in some examples referred to as a “software module”) is a set of
instructions that when implemented or interpreted by a processor or stored at a

processor-readable medium realizes a component or performs a method.

[0057] As depicted, the computer-readable medium 401 includes various

modules which correspond to functionality of the engines of the system 200.

[0058] In particular the computer-readable medium 401 includes an application
module 411, which, when processed by the processor 402, may provide the
processor 402 with functionality similar to the application engine 211. For
example, the application module 411 may cause the processor 402 to execute

an application.

[0059] As depicted, the computer-readable medium 401 includes a version
history module 413, which, when processed by the processor 402, may provide
the processor 402 with functionality similar to the version history engine 213.
For example, the version history module 413 may cause the processor 402 to
access a version history of the application. For example, as depicted, the
computer readable medium 401 further stores the version history database 217,

however the database 217 may be stored in a different location and/or memory.

[0060] As depicted, the computer-readable medium 401 includes an application
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modification module 415, which, when processed by the processor 402, may
provide the processor 402 with functionality similar to the application
modification engine 215. For example, the application modification module 415
may cause the processor 402 to modify the application module 411 according
to the version history to cause processor 402, when executing the application
module 411, to: determine an indication of a version 219 of the application to

execute as indicated by the version history.

[0061] In some examples, the version history module 413 may be to further
cause the processor 402 to: access the version history of the application as the
version history is updated with newer versions 219 of the application, as
described above. In some of these examples, the application modification
module 415 may be to further cause the processor 402 to: modify the
application module 411 according to the version history as updated, as also

described above.

[0062] In some examples, the application modification module 415 may be to
further cause the processor 402 to: generate a plurality of application files
according to the version history, the plurality of application files identified by
respective distinct names associated with respective indications; and modify the
application module 411 according to the version history by incorporating the
respective distinct names into the application module 411 such that the
processor 402, when executing the application module 411, calls an application
file according to the indication associated with a respective distinct name

thereof.

[0063] In some examples, the application modification module 415 may be to
further cause the processor 402 to modify the application module 411 according
to the version history to cause processor, when executing the application
module 411, to determine the indication of the version 219 of the application to
execute as indicated by the version history by: inserting, into the application
module 411, prior to code segments to execute the version 219 of the
application, a command to retrieve the indication when executing the

application.
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[0064] In other examples, the application modification module 415 may be to
further cause the processor 402 to modify the application module 411 according
to the version history by: incorporating code segments associated with the
versions 219 of the application into the application module 411, the code
segments identified in the application module 411, by respective indications
associated with the versions 219 of the application, such that the code
segments identified by the indication are executed by processor 402 when
executing the application module 411 and the code segments identified by

remaining respective indications are refrained from being executed.

[0065] As depicted, the computer-readable medium 401 includes a toggle
module 431, a context builder module 433, and a version determination module
435, which, when processed by the processor 402, may respectively provide the
processor 402 with functionality similar to the toggle engine 231, the context
builder engine 233, and the version determination engine 235. As depicted, the
computer-readable medium 401 further stores the configuration database 251.
However, the modules 431, 433, 435 and/or the configuration database 251
may be stored at a different computing device from the modules 411, 413, 415
and/or the database 217; for example the modules 411, 413, 415 and/or the
database 217 may be stored at the device 400 which implements version
updating and application execution components of the system 200, and the
modules 431, 433, 435 and/or the configuration database 251 may be stored at
another computing device which implements run-time components of the

system 200.

[0066] Attention is next directed to Figure 5 and Figure 6 which respectively
depict code segments of two versions 219-1, 219-2 of an application and in
particular a function “handleRequest”. In particular, Figure 5 and Figure 6 depict
a code snippets in Javascript-like code. Various functions, and other parts of the
code snippets, are on various lines indicated by line numbering 01, 02, 03, etc.
As depicted on line 01 of the versions 219, the function “handleRequest” may
be annotated with the annotation “@VersionToggle” having a toggle name of
“‘RequestHandle”, which may be defined in a Javascript-like class skeleton (not

depicted). As the versions 219 have a same class and a same name, they are
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understood to be different versions of a same application which the system 200

(and the like) may toggle between.

[0067] The two versions 219 of the application of Figure 5 and Figure 6
generally performs an authorization of a user based on a string “user” received,
along with an integer “input”, for example in an execution command, such a
request to process the application engine 111, the application engine 211 and/or
the application module 411, as received from the communication device 241,
and the like.

[0068] The two versions 219 of the application of Figure 5 and Figure 6
performs an authorization of the “user” for example by determining whether the
‘user’ has access to a given function “businessLogic” (e.g. on line 07), for
example as indicated in a database, and the like. Such a determination is made

via a function “lhasAccess(user)”).

[0069] With regards to the version 219-1, if the “user” does not have access to
the given function “businessLogic”, an error code “403” is returned; however, if
the “user” has access, the version 219-1 determines whether the “input” is valid
via a function “lisValid(input)”. If the “input” is not valid, an error code “400” is
returned. If the “input” is valid, the function “business logic( user, input)” is

implemented and a code “200” is returned.

[0070] In contrast, the version 219-2 provides similar functionality but differs
from the version 219-1 as next described. In particular, in the version 219-2, if
the “user” does not have access to the given function “businessLogic”, an error
code “403” is returned as well as a message “unauthorized”; however, if the
‘user’ has access, the version 219-2 determines whether the “input” is valid via
a function “lisInputValid(input)”, which is different from the function
“lisvValid(input)” of the version 219-1, and which may be more accurate and/or
less prone to error than the function “lisvalid(input)”. If the “input” is not valid, an
error code “400” is returned as well as a message “invalid”. If the “input” is valid,
the function “business logic( user, input)” is implemented and a code “200” is

returned.

[0071] Hence, the two versions 219 provide similar functionality, but the version
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219-2 provides error messages (e.g. “unauthorized” and “invalid”) as well as
determines whether the “input” is valid via a function that is different from a

function of the version 219-1.

[0072] In some examples, prior to the version 219-2 being added to the
database 217, the application engine 211 may initially comprise the version 219-
1 (but without the annotation on line 01 and/or a different annotation). Put
another way, the code segments 221 of the application engine 211 may initially

comprise the code segments of Figure 5.

[007 3] However, in response to the version 219-2 being added to the database
217, as determined by the version history engine 213, the application
modification engine 215 may modify the application engine 211 and/or the code
segments 221 thereof as depicted in Figure 7 or Figure 8 to implement a

particular version 219 of an application, depending on an indication.

[0074] For example, in Figure 7, the application engine 211, and/or the code
segments 221 thereof, has been modified to remove specific code segments of
either of the versions 219 of Figure 5 and Figure 6, other than the function name
‘handleRequest” and the fields for receiving “user” and “input, and replaced with
a command “getVersionToToggle ()" which retrieves, for example from a
memory and/or the toggle engine 231, the indication of which version 219 of the
application to execute. For example, the command “getVersionToToggle ()" may
pass the execution command and/or header data and/or metadata thereof to the
toggle engine 231 as described herein. As such, while no data is depicted as
input to the function getVersionToToggle (), the execution command and/or
header data and/or metadata thereof may be used as input to the function
getVersionToToggle().

[0075] For example the indication retrieved may be “1” for the version 219-1 of
Figure 5, or “2” for the version 219-2 of Figure 6. The variable “versionToToggle”
is set to the indication, and an if/else set of commands is used to pass the
indication to one of a plurality of application files identified by respective distinct
names associated with respective indications. For example, while not depicted,

it is understood that the application modification engine 215 has generated an
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application file (and/or function) named “handleRequest_V1” comprising the
version 219-1 depicted in Figure 5, and has further generated an application file
and/or function) named “handleRequest_V2” comprising the version 219-2
depicted in Figure 6. The application files and/or functions “handleRequest_V1”,
‘handleRequest_V2" may be stored in a memory accessible to the application
engine 211 and/or may be components of the application engine 211. The
application files and/or functions “handleRequest_V1”, “handleRequest_V2”

receive, as input, the strings “user” and “input”.

[0076] With continued reference to Figure 7, in these examples, the if/else set of
commands causes the application file and/or function named
‘handleRequest_V1” to be executed and/or called when the indication is “17,

and the if/else set of commands causes the application file and/or function
named “handleRequest_V2” to be executed and/or called when the indication is
27

[0077] It is further understood that when a third version 219 of the application is
added to the database 217, the application modification engine 215 may modify
the application engine 211 to call an application file and/or function named
‘handleRequest_V3”, and the like, to be executed and/or called when the

indication (e.g. versionToToggle) is “3”.

[0078] Attention is next directed to Figure 8 which depicts the application engine
211, and code segments 221 thereof, as modified by the application
modification engine 215 in other examples. In Figure 8, the application engine
211 again includes the function “getVersionToToggle()” which returns the
indication of the version 219 of the application to implement. However, rather
than using application file names, the application modification engine 215 has
incorporated the code segments of the versions 219-1, 219-2 as depicted in
Figure 5 and Figure 6, into the application engine 211, which are selected using
if/else sets of commands. Hence, when versionToToggle=1, the status “403” is
returned when the function !hasAccess(user) indicates the “user” does not have
access, else when versionToToggle=2, the status “403” is returned with the

message “unauthorized” when the function !hasAccess(user) indicates the
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“user” does not have access. Similarly, when versionToToggle=1, the function
“lisValid(input)” is used to check whether “input is valid, and the status “400” is
returned when the function “lisValid(input)” indicates the “input” is not valid; else
when versionToToggle=2, the function “lisinputValid(input)” is used to check
whether “input is valid, and the status “400” is returned with the message

“‘invalid” when the function “lisInputValid(input)” indicates the “input” is not valid.

[0079] It is further understood that when a third version 219 of the application is
added to the database 217, the application modification engine 215 may modify
the application engine 211 to include respective code segments thereof which

are executed and/or called when the indication (e.g. versionToToggle) is “3”.

[0080] In some examples, the application modification engine 215 may modify
the application engine 211 and/or the code segments 221 thereof as depicted in
Figure 7 and/or Figure 8 depending on a configuration thereof and/or settings by
a system administrator. For example, while the example of Figure 7 is simpler
than the example of Figure 8, the example of Figure 7 uses more function calls
(e.g. functions “handleRequest_V1”, “handleRequest_V2” are called which, in
turn call functions) than the example of Figure 8 (and hence may use more
processing resources to implement at run-time). However, the example of
Figure 7 may be simpler to generate then the example of Figure 8. Hence, the
application modification engine 215 may be further to determine which of the
examples to implement based, for example, on complexity of generation and/or
error checking (which may be based on complexity of the original applications
(e.g. applications 219) and/or an evaluation of respective processing resources
used to implement the respective examples of Figure 7 and Figure 8 (e.qg.
which may be based on numbers of function calls, and/or any other suitable

parameter).

[0081] Attention is next directed to Figure 9 which is an example sequence
diagram 900 showing components of the system of Figure 2 implementing
application version switching at a run-time of the application engine 211. Itis
understood in Figure 9 that the application engine 211 has been modified to

implement different versions of an application depending on an indication of
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version of the application to be determined. Hence, for example, in Figure 9, the

application engine 211 may be modified similar to Figure 7 or Figure 8.

[0082] As depicted, the communication device 241 transmits an execution
command 901 to the application engine 211 which communicates the execution
command 901, and/or header data and/or metadata thereof, to the toggle
engine 231 (e.g. which may occur via the application engine 211 implementing
the “getVersionToToggle ()” function).

[0083] The toggle engine 231 transmits a request 903 for context data to the
context builder engine 233; the request 903 may include the execution
command and/or header data and/or metadata thereof. The context builder
engine 233 returns context data 905, as described above (e.g. a geographic
location from which the execution command was received, for example as
indicated by a network address of the execution command and/or header data

and/or metadata thereof).

[0084] The toggle engine 231 receives the context data 905 and transmits the
context data 905 to the version determination engine 235. The version
determination engine 235 may use the context data 905 to read and/or query
907 the configuration database 251 (which may occur via a suitable computing
device, which may also be referred to as a “connector” and the like) to receive
configuration data 909, which is used, by the version determination engine 235
to determine an indication 911 of which version 219 of the application is to be

executed.

[0085] The version determination engine 235 returns the indication 911 to the
toggle engine 231, which returns the indication 911 to the application engine
211. The application engine 211 executes 913 the version 219 of the application
indicated by the indication 911 to return a response 915 to the communication
device 241.

[0086] In this manner, the application engine 211 may be automatically and/or
electronically adapted to automatically toggle between different versions of an

application.
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[0087] It should be recognized that features and aspects of the various
examples provided above may be combined into further examples that also fall

within the scope of the present disclosure.
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CLAIMS

1. A system comprising:

an application engine to: execute an application;

a version history engine to: access a version history of the application;
and

an application modification engine to modify the application engine
according to the version history, to cause the application engine to: determine
an indication of a version of the application to execute as indicated by the
version history; and execute the version of the application specified by the

indication.

2. The system of claim 1, wherein the application modification engine is
further to modify the application engine according to the version history, to cause
the application engine to determine the indication of the version of the application
to execute by: modifying the application engine to include a command to retrieve

the indication when executing the application.

3. The system of claim 1, wherein the application modification engine is
further to modify the application engine according to the version history to cause
the application engine to execute the version of the application specified by the
indication by: modifying the application engine to include commands to call the

version of the application specified by the indication.

4, The system of claim 1, wherein the application modification engine is
further to modify the application engine according to the version history to cause
the application engine to execute the version of the application specified by the
indication by: modifying the application engine to include respective code
segments of versions of the application, as indicated by the version history, the

respective code segments executed based on the indication.

5. The system of claim 1, wherein the version history engine is further to

access the version history of the application at a memory or a database storing
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versions of the application.

6. A method comprising:

receiving, at a computing device, an execution command to execute an
application having a plurality of versions identified by respective indications;

determining, at the computing device, an indication of a version of the
application to execute based on: context data of the execution command; and
version configuration data determined using the context data; and

executing, at the computing device, an application engine automatically
modified, using a version history of the application, to: execute the version of the

application specified by the indication.

7. The method of claim 6, further comprising:
determining the context data of the execution command by communicating

with a context builder engine.

8. The method of claim 6, further comprising:

determining the context data of the execution command by communicating
with a context builder engine;

communicating the context data to a configuration database storing the
version configuration data; and

receiving, from the configuration database, the indication of the version of

the application to execute.

9. The method of claim 6, wherein the determining, at the computing device,
the indication of the version of the application occurs by executing a version

determination engine.

10.  The method of claim 6, further comprising:
storing the indication of the version to execute which is retrieved by the

application engine.
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11. A non-transitory computer-readable medium comprising instructions that,
when executed by a processor, cause the processor to:

execute an application module;

execute a version history module to: access a version history of the
application; and

execute an application modification module to modify the application
module according to the version history to cause the processor, when executing
the application module to: determine an indication of a version of the application

to execute as indicated by the version history.

12.  The non-transitory computer-readable medium of claim 11, wherein:
the version history module is to further cause the processor to: access
the version history of the application as the version history is updated with
newer versions of the application; and
the application modification module is to further cause the processor to:

modify the application module according to the version history as updated.

13.  The non-transitory computer-readable medium of claim 11, wherein the
application modification module is to further cause the processor to modify the
application module according to the version history to cause the processor,
when executing the application module, to determine the indication of the
version of the application to execute as indicated by the version history by:

inserting, into the application module, prior to code segments to execute
the version of the application, a command to retrieve the indication when

executing the application.

14.  The non-transitory computer-readable medium of claim 11, wherein the
application modification module is to further cause the processor to:

generate a plurality of application files according to the version history,
the plurality of application files identified by respective distinct names associated
with respective indications; and

modify the application module according to the version history by
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incorporating the respective distinct names into the application module such that
the processor, when executing the application module, calls an application file

according to the indication associated with a respective distinct name thereof.

15.  The non-transitory computer-readable medium of claim 11, wherein the
application modification module is to further cause the processor to modify the
application module according to the version history by:

incorporating code segments associated with the versions of the
application into the application module, the code segments identified in the
application module, by respective indications associated with the versions of the
application, such that the code segments identified by the indication are
executed by processor when executing the application module and the code
segments identified by remaining respective indications are refrained from being

executed.
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219-1
NS

01: @VersionToggle ( 'RequestHandle' )
02: function handleRequest ( user, input ) {
03: if (lhasAccess (user))

04: return { status: 403 }
05: if (lisvValid (input))
06: return { status: 400 }

07: businessLogic ( user, input)
08: return { status: 200 }
09:}

Figure 5
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219-2

01: @VersionToggle ( 'RequestHandle' )
02: function handleRequest ( user, input ) {
03: if (lhasAccess (user))

04: return { message: "unauthorized" , status: 403 }
05: if (lisInputValid ( input))
06: return { message: "invalid" , status: 400 }

07: businessLogic ( user, input)
09: return { status: 200 }
09:}

Figure 6
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Figure 7

71719

01: function handleRequest ( user, input ) {

02: let versionToToggle = getVersionToToggle ()
03: if (versionToToggle ==1)

04: return handleRequest_V1 (user, input)
05: else

06 return handleRequest_V2 (user, input)
073 w~

221
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01 function handleRequest ( user, input ) {

02
03
04
05
06
07
08
09
10
11
12
13
14
15

let versionToToggle = getVersionToToggle ()
if (! hasAccess (user))
return ( versionToToggle == 1 ?
{ status: 403 } :
{ message: "unauthorized" , status: 403 })
if (( versionToToggle == 1 && !isValid ( input)) ||
( versionToToggle = 1 && ! isInputValid ( input )))
return ( versionToToggle == 1 ?
{ status: 400 } :
{ message: "invalid" , status: 400 })
businessLogic ( user, input)
return ( versionToToggle==1)? Y,
{ status: 200 } :
{ status : 200 }))

Figure 8
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