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FIG. 1B

142 alization based on manual testing. A system may recreate, based on
code of an application and user action data, how a user interacts with
the application. The user action data may indicate how the user inter-
acts with the application while manually testing the application. The
system may detect screen states in the code based on the recreation.
The screen states may be associated with screens displayed to the
user while the user interacts with the application. The system may
create, for each of the screen states, a translation package that in-
cludes a screen shot related to the particular screen state and a re-
duced properties file that includes a portion of a properties file that
is related to a portion of the code that is associated with the particu-
lar screen state. The properties file may include information that can
be used to localize the code.
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CONTEXTUAL-BASED LOCALIZATION BASED ON MANUAL TESTING

BACKGROUND

{0001}  In some scenarios, software products (e.g., software programs,
applications, web applications, operating systems, etc.) may need to be
provided in multiple different human languages. In some scenarios, a
software product may be originally provided in a first language {e.g., a souree
fanguage), and may need o be canveried to at least one other language {e.g..
target languages). For example, this conversion may be performed by
identifying language-specific elements (e.g.. displayable siring elemenis
within the user interface) of a software product and franslating the string
elements from the source language to the target language. Once all the
fanguage-speacific elemenis have been fransiated, a language-spacific version
of the software product may be created for the target language. The process
of converting a software product from one language {o another language may
be generally referred to as “localization”. In some scenarios, a software
praduct may be designed such that it can be adapted to varous languages
more easily, for example, by providing placehoiders that may later be
substituted with {anguage-specific elements. In this scenario, the process of
adapting such a software product may also be referred to as “localization.”

Brier DESCRIPTION OF THE DRAWINGS
{0002] The following detailed description references the drawings, wherein;

{0003] FIG. 1A depicts a block diagram of stages and flows of information in
an example software development process that utilizes contextual-based

focalization based on manual testing;

{0004] FIG. 1B depicts a block diagram of a stage and flows of information
in an example software development process that ulilizes contextual-based
localization based on manual testing;

{06005] FIG. 1C depicts a block diagram of stages and flows of information in

an example software development process that utilizes contextual-based
localization based on manual testing;
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{0008] FiG. 2 is a block diagram of an example action listener and handier
module that may be used to perform contextual-based localization based on
manual testing;

{0007] FIG. 3A depicts example contents of an example transiation package
according to at ieast one embodiment of the present disclosure;

{0008] FiIG. 3B depicts example contents of an example transiation package
according to at least one embaodiment of the present disclosure;

{0009] FIG. 3C depicts example contents of an example fransiation package
according to at least one embodiment of the present disclosure;

{0010]  FIGS. 4A depicts a flowchard of an example method for contextual-
based localization based on manual testing;

j0011] FIGS. 4B depicts a flowchart of a8 portion of an example method for
contextual-based localization based an manual {esting;

{G012]  FIGS. 40 depicts a flowchart of a portion an example method for

contextual-based localization based on manual testing;

{0013] FIG. 5 is a block diagram of an example stage computing device for
contextual-based localization based on manual {esting; and

{0014] FIG. 8 is a flowchart of an example method for contextual-based

focalization based on manual testing.

DeTaiLeD DESCRIPTION

{0015] As described above, the localization process may include
converling a software product {e.g., software program, application, web
application, operating system, etc) from a first language {e.g., a source
fanguage) to at least one other language (eg., larget languages), or
converting a software product designed with placeholders to at least one
fanguage. In some scenarios, the lecalization process may be used fo
convert a software product to accommodate not just different languages, but
also different regions {e.g., slight regional preferences), different markets
{e.g., different technical requirements) or other finer adjustmenis.
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{0018] The localization process may be very time consuming and costly.
The source code of a software product may need 10 be prepared, for example,
by identifying and exiracting all language-specific elements {e.q., displayable
string elements within the user interface). Code analysis tools may be used,
to some extent, to identify language specific elements, but developers are
oftery not aware of these tools or forget about them. Then, when a list of
extracted language-specific elements has been assembied, the language-
specific elements need 1o be fransiated. While some automatic translation
programs or services may be available, such services, in many scenanos, are
nat sophisticated enough o provide a high-quality transiation.  Typically, the
transiation of strings is performed by a human transiator who is provided with
a file or table of exiracted strings that require transiation. The human
fransiator will then transiate the strings and return the transialions o the
developer, who may insert the transiations into the software product, Before
inserting the transiations into the software product, a linguistic reviewer {e.g.,
a natural speaker of the target language) may review the flle or fable of
ranslated strings.  Additional review of the translations may be performed
once the fransiations are inseried into the sowrce code and the software
product is run.  Such reviews are labor intensive and can be extremesly
expensive. Additionally, such reviews may take a long time, which may resuit
in & slow delivery of localized versions of software products.

{0017}  Linguistic errors are a major problem for localized sofiware.
Linguistic errors may refer 10 errors in the fransiation of the software product
that are easily detected by native users of the software product. These errors
may reflect poorly on the overall quality of the software product, and may
even cause the software product to maifunction {(e.g., crash). Fixing linguistic
errors, especially at a later stage of software product development, may
require significant time and money (e.g., for translators and engineers to
design and test fixes). One major cause of linguistic ervors is that the human
transiation, and perhaps al least one round of review, are performed in
isolation, e.g., without the precise context of how the slrings are used in the
software product. For example, in some languages, a correct transiation of a
word or phrase for use on a hullon may he different from the correct
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transiation for use in a title or in a text box. It may be very difficult ¥ not
impossible for a transiator or reviewer to provide accurate transtations when
the strings are lacking context. Even if the ftransiator or reviewer is familiar
with the software product, it may be hard to picture the specific location and
context of a string with the software product user interface. Furthermore, the
software product may not be available o the transiator, and so the transiator
cannot interact with the soffware product to gain context for various strings.
Even with web-based applications, the application may not be available
cuiside of a development organization andfor authorization to the application
may be prohibited to some transialors.

{0018]  The present disclosure describes contextual-based focalization of a
software product (e.q., software program, applicstion, web application,
pperaling system, elc.) based on manual tesling. The present disclosure
describes providing {e.g., 1o a human transiator) language-specific elements that
may need to be localized along with contextual information {e.g., screen shots,
use stalistics, etc.) of how the elements are used in the software product user
inferface. The present disclosure describes leveraging manual testing by a
tester or user of the software product to dentify mulliple screen states in
source code related o the software product, and automatically generating, for
gach of the multiple screen siates, a screen shot and &t least one reduced
properties file that includes language specific elements displayable in such a
screen shot. The present disclosure describes receiving user action data
{e.g., provided as a result of the manual testing) and recreating the users
actions by emulating the environment by which the user interacted with the
software product and analyzing the user action data. During such recreation,
the multiple screen states may be detected and the reduced properties files
and screen shots generated. The present disclosure describes automaticaily
creating, for each of the multiple screen states, a translation package that
mcludes the screen shot and the at least one reduced properties file
associated with the particular screen state.  Translation packages may be
sent {o a transiator {e.g., a human transiator} for transiation and/or refinement,
and may then be merged back into the source code and/or code base.
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{0019] The present disclosure may provide benefids over previous
jocalization techniques. For example, human translations may be more
accurate and may take less fime because a fransiator may be able o refer to
contextual information during the transtation process. Human translators may
need lo ask far less or no clarifying questions {e.g., questions regarding
whether a paricular transiation is correct) o an R&D team, which may save
farge amounts of time {eg., ong week per round of clarifying questions).
Human translators may make far fewer linguistic errors during the transiation
process which may resull in 8 more polished and more functionally correct
software product.  Additionally, because of the sireamiining of human
transiation in the software development process, the software development
process may be much more scalable. Furthermore, the contextual
information provided may be generated based on manual testing, which
allows for delivering localized, high-quality software products with a
significantly shortened time to market. This may be the case because manual
testers may be abundant, timely, and may require litle o no mainienance by
the developers of the scoftware product.  Manual testers may be readily
available and may exercise many of the most important features of a software
product {e.g., without the need for extensive automated test engineering on
the part of the software product developer). Thus, an automated testing
modide or program {e.g., that performs integration lests, end-te-end tests or
the like) may not be required. Such automated testing modules/programs
may require significant resources and maintenance to run. Additionally, such
automated testing modules/programs may take significant amounts of ime to
run their tests and report their results. For example, such automated testing
may be included in a stage of a software development lifecycle, and thus later
stages may need to wail for the automaled testing modides/programs.
Instead, manual testing may be done in paraliel with various slages of
software development, and the results may be available guickly,

{0020] FIGS. 1A, 1B and 1C depict block diagrams of stages and flows of
information in an sxample software development process that wdilizes
contextual-based localization based on manual testing.  For example, stages
162, 104, 1086, 108 and 110 may be indluded in an example sofiware
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development process, according to at least one embodiment of the present
disclosure. Such a software development process may include more or less
stages than are shown in FIGS. 1A, 1B and 1C. For example, the software
development process may include additional stages for programming the
software product, compiling the software product, releasing the software
product, functionally testing the software product {e.g., for bugs, performance,
etc.) and the like. Any of these additional stages may be inserted between
any of the stages depicted in FIGS. 1A, 1B and 1C and any of the stages
depicted in FIGS. 1A, 18 and 1C may be inserted between, any stages in an
existing software development process. in this respect, the stages depicted in
FIGS. 1A, 1B and 10 may be integrated with any existing software
development process (e.g., an Agile development process).

{0021] The term “software development process” {(also referred to as
“software development ecycle’ as used herein may refer (o any process for
developing a software product that conforms to a structure, model or standard.
Such a standard may define stages and tasks that may be required {o develop,
test and maintain a software product. Agile 5 one example standard that
defines an iterative development process that relies on requiar releases, regular
testing and feedback. The term “stage” as used herein may be used 1o refer to
a part of a soflware developmert process, for example, where at least one
routine may be performed to progress the development of the software product.
A stage may be carried out or executed on at least one computing device (e.q.,
referred o &8s a “siage computing device™). A stage compuling device may
exacute a stage either aufomatically or with user input.  Throughout this
disclosure, it should be understood that the term “slage™ may be used in a
flexible manner {o refer to a stage of a software development process in the
abstract or to al least one sigge computing device used 1o perform the routines
of a stage.

{0022] Each of stages 102, 104, 108, 108 and 110 may be performed by at
least one computing device (e.g., referred to as a stage computing device),
which may be, for example, any computing device capable of communicating
{e.g.. over a netwark} with at least one other computing device {8.g., another
stage compuling device). In some embodiments, each siage may be
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implemented in a different computing device.  In other embodiments, two or
more of the stages shown in FIGS. 1A, 1B and 1C may be implemented in the
same compuling device. in other embodiments, at least one stage may be
implemented by more than one computing device. The term “system”™ may be
used lo refer to either a single computing device or multiple computing
devices, for example, where each computing device in the system &8 In
communication with at least one other of the mulliple compuding devices inthe
system. More delails regarding example computing devices that may be used
for at least one of these stages may be described below, for example, with
regard o stage computing device 500 of FIG. 5.

{0023]  As a starting point o discussing stages 102, 104, 106, 108 and 110,
source code for a software product may be available. The term “scurce code”
may be used herein 1o refer 1o code that may be used t© run the relaled
software product, In some siuations {(e.g. in the case of deskiop
applications), the source code and perhaps other files may be used to build an
exacytable version of the software product. in some sifuations (e.g., in the case
of web applications), the source code may be MTML cade or some ather web-
based code, and the source code may be executed by a web browser, e.g.,
without first being compiled into an separate executable format. The ferm “code
base" may be used o refer o all the human-wrilten files {e.g., 85 opposed o
tool-generated files), including the source code, that are required to run the
related soffware product. Files in the code base other than the source code
may include configuralion files, properlies files, resource files and the lke.
Referring to FiG. 1A, stage 0 HTML code 112 {and related code base) may be
provided by a different stage {e.g.. a stage not shown in FIGS. 1A, 1B or 1C) of
the software development process or as input by a user.

{0024] In various examples provided below {(descriptions and related
drawings), a web application may be described. For such a wab application, the
“source code” may be HTML code or some other web-based code or markup
language, e.g., as shown in FIG. 1A with stage 0 HTML code 112, it should be
understood that any descriptions and drawings provided here that refer o HTML
code may be expanded to other types of web-based code or markup languages.
Additionally, it should be understood that although & web application may be
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used in various examples below to provide a clear description, the techniques
and solutions provided herein may be used for various other types of software
products {e.g., desklop applications).

{0025] Stage 1 {indicated by reference number 102) may include analyzing
the HTML code of a web application to identify anguage-specific ¢glements and
providing updated HTML code and at least one properties file. A stage
computing device that implements stage 1 may receive (e.g., from an extemal
computing device, user input or intermnal storage} stage 0 HTML code 112
Stage 0 HTML code 112 may refer {o the HTML code as it exists in whatever
stale it was in before stage 1. As one example, stage 0 HTML code 112 may
have been programmed and functionally tested {o at least some degree. A
stage 1 compuling device may include a properties extracior module 114 that
may analyze stage 0 HTML code 112 and provide stage 1 HTML code 116
and s stage 1 properties file 118,

{0028] Properlies extracior module 114 may analyze stage 0 HTML code
112 fo identify language-specific elements. The term ‘language-specific
glement” may refer {0 any text in the source code of a software product that
may affect the way {e.g., in a language or location-specific manner) the
refated software product {e.g., a web application) may display to a user {e.q.,
vid a user interface, web browser, elc.). These language-specific slements
may be the items that need 10 be “localized” in order o convert the web
application fo a different language. For example, strings in the HTML code
that may be displaved to a user as part of a user inferface {(e.g., window,
button, menu, toolbar, efc) may be language specific elements. Other
examples of language-specific slements include hotkeys, coordinate sizes or
any cother elements that may affect the way the web application is displaved
depending on the larget language ot region. Properties extractor module 114
may detect code in the stage 0 HTML code 112 that indicates that a text string
will be displayed to a user. Properties extracior module 114 may ignore
programming comments, module names and the like, for example, because
the precise text of these elements may not be displayed to a user. In some
scenarios, properties exdractor 114 may detect placeholders that were
previously inserted into the HTML code with the intenfion of later bsing
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substituted with tanguage-specific elemenis. Properties extractor module 114
may allow a user {e.g., @ member of an application build team) to search {e.g.,

at ieast partially manually) for language-specific elements or it may perform
the detection automatically.

{00271 Properties extractor module 114 may replace language-specific
elements or placeholders in the HTML code with new placeholders, referred
to herein as “property keys.” The term “property key” may refer {o a name or
a text pattern that is unigue {0 the language-specific element or placehoider
that the properly key replaces. A property key may be similar 1o a8 constant
used in programming, where the constant name may be inserted into the
source code and may take on particular designated value when the source
code is compiled, assembied or generaled. As sxplained below, Iater on, at
least one language-specific value {e.g., fransiated value) may be associaled
with each property key. Properties extracior module 114 may step through
stage 0 HTML code 112, and sach fime a language-spscific element (2 .g., a
displayable string or a placehoider) s detected, properties exiractor moedule
114 may generate a upiqus property key and replace the language-specific
element with the property key. Properfies extractor module may osutput stage
1 HTML code 118, which may be the same as stage 0 HTML code but with
fanguage-specifiic elements {or initial placeholders) replaced with property
keys.

{0028] Properties extractor module 114 may generate a properties file, for
example, stage 1 properties file 118. Stage 1 properties file 118 may include
a list of all the property keys generated by the properties axtractor moduls 114
while it stepped through stage 0 HTML code 112, In some embodiments,
properties extractor module 114 may generate more than one properties file,
for example, where sach properties file includes a subset of all the property
keys generated. In fact, in various embodiments, any one of the properties
files discussed herein may be implemented as more than one properties file.
However, for simplicity, the present disclosure may refer to various single
properties files. Stage 1 properties file 118 may also include at least one
value for each properly key. The property key values may be usad, later on,
when the HTML code is compiled, assembled or generated, in which cass,
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the values may replace the property keys in the HTML code. For the
purposes of stage 1, the property key values may be nitialized with the
griginal values of the language-specific elements (s.g.. from stage 0 HTML
code). For example, if a string was replaced with a property key, then the
value associated with that property key in the properties file may be the string.
As one specific example, it an original version of the weab application was
provided in English, then stage 1 properties file 118 may include property key
values that are in English. As another example, if an original placeholder was
replaced with a property key, then the value associated with that property key
in the properties file may be the original placeholder or the value may be
empty.

{00291  Stage 1 may culput stage 1 HTML code 118 and stage 1 properties
file 118, and at least one later stage of the software development process
may use these. For example, a stage 1 computing device may communicate
stage 1 HTML code 116 and stage 1 properties file 118 to a stags 2
compuling device. In some embodiments, g stage 1 computing device may
aufomatically communicate stage 1 HTML code 116 and stage 1 properties
fite 118 o a subseguent stage (e.g., stage 2) as soon as the properties
extractor 114 has generated the stage 1 HTML code 118 and/or stage 1
properties file 118, In some scenarios, the stage 1 computing device may
communicate these items to at least one other stage, and then the at least
one other stage may communicate these items to stage 2. In some
scanarios, the stage 1 computing device may communicate these items 10 3
stage that is later in the process than stage 2. for example, stage 3. In this
respect, stage 2 may be skipped or excluded. in some scenarios, the
software development process may inciude an additional stage {indicated by
reference number 1189} where the stage 1 HTML code 116 may be compiled,
assembled or generated based on the stage 1 properties file 118.

{0030] Stage 2 {indicated by reference number 104) may include analyzing
the stage 1 properiies file, providing initial fransiations for at feast one target
language and generating at least one target language properties file (e, stage
2 properties filel. A slage compuling device that implements stage 2 may
receive (8.gq., from a stage 1 compuiting device or from internal storage) stage
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1 HTML code 120 and stage 1 properties file 122, Stage 1 HTML code 120
may be the same as or a copy of stage 1 HTML code 116, and stage 1
properiies file 122 may be the same as or a copy of stage 1 properties file
118. Stage 2 may pass stage 1 HTML code 120 on to later stages, for
example, without modification. A stage 2 computing device may include a
fransiation service module 124 that may analyze stage 1 properties file 122

and provide at least one stage & properties file 128,

{00311 Translation service moduie 124 may analyze stage 1 properties file
122. Transiation service module 124 may step through properties file 122,
and for each property key, franslation service module 124 may transiate the
associated property key value from the source language to at least one target
fanguage. Transiation service module 124 may include or access a sevice
that is capable of performing automatic transiation of words andfor phrases.
For example, transiation service module 124 may include or have access to a
transiation repository.  Additionally, translation service module 124 may
include or have access 10 a transiation provider {e.g., an onling transiation
provider accessible via an APl). As described above, while some automatic
fransiation programs or services may be available, such services, in many
scenarios, are not sophisticated enough to provide a high-quality transiation.
Therefore, stage 2 may be thought of as providing g “first dral” of transialions
for the stage 1 properties file. As indicated above, in some embodiments or
scenarios, stage 2 may be skipped or excluded. In these situations, a first
draft translation may not be provided for the properties file {e.g., stage 1
properties file 118} before stage 3. In these situations, a localized version of
the software may not be available until later stages (e.g., stage 5).

{00321 Translation service module 124 may generate one siage 2
properties file 128 for each target language {e.g., for sach language for which
the original web application will be provided and/or supported). In this
respect, the presert disclosure may support iocalization to multiple target
languages (i.e., “supporded languages”) simulianecusly. Each slage 2
properties file 126 may include a list of all the property keys generated by the
properties extractor module 114, Each stage 2 properties file 126 may also
include a value for each property key. For the purposes of stage 2, the
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property key values may differ between different stage 2 properties files {e.g.,
of 126), depending on the target language. For example, if an original version
of the web application was provided in English, then stage 1 properties file
122 may include property key values that are in English. Then, a first stage 2
properiies file 126 may include property key values that are in French, and a
second stage 2 properties file 126 may include propenty key values that are in

Garman, and so on.

{0033] Stage 2 may oulput stage 1 HTML code 120 {e.g., passed to FiG.
1B wvia circle "A”), stage 2 properties file{s) 126 {e.g., passed to FIG. 1B via
circle “B") and stage 1 properfies file 122 {e.g., passed to FIG. 1B via circle
"C", and a later stage may use these. For example, a stage 2 computing
device may communicate these ilems © a stage 3 compuling device. In
some scenarios, the stage 2 computing device may communicale these items
fo at least one other stage, and then the at least one other stage may
communicate these items 1o stage 3. In some scenarios, the stage 2
compuling device may commurnicate these items {0 a stage that is latey in the
process than stage 3. In some scenarios, the soflware development process
may include an additional stage {(indicated by reference number 127} where
the stage 1 HTML code 120 may be compiled, assembled or generated based
on at least one of the slage 2 properiies file(s) 126,

[0034] Stage 3 (indicated by reference number 106) may include receiving,
for the web application, user action data {e.g., from manuat testing of the web
application) and then analyzing user action data along with related HTML code
and properties files 1o generate at least one fransiation package (TP) for various
screen states of the web application. A stage computing device that
implements stage 3 may receive {e.g., from a stage 2 computing device or
from internal storage) stage 1 htmi code 128 {(e.g., passed from FIG. 1A via
circle “A”), stage 2 properties file(s) 130 {e.g., passed from FIG. 1A via circle
“B"Y and stage 1 properties file 132 (e.g., passed from FIG. 1A via circle "C").
Stage 1 htmi code 128 may be the same as or g copy of stage 1 htmi code
120. Stage 2 properties file(s} 130 may be the same as or a copy of stage 2
properties file(s) 126, and stage 1 properties file 132 may be the same asora
copy of stage 1 properties file 122, A stage 3 computing device may include a
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proxy module 134, a registration module 138, a web server module 138 and
an action listener and handler module 140. Each of these modules may
include a series of instructions encoded on a machine-readable storage medium
and executable by a processor of a stage computing device. In addition or as
an alternative, each module may include one or more hardware devices
including electronic circultry for implaementing the functionality described below.
With respect t0 the modules described and shown herein, € should be
undersiood that part or all of the executable instructions andfor slechronic
circuitry included within one module may, in allernate embodiments, be included
in a different module shown in the figures or in a different module not shown.

{0035] A stage 3 compuling device may maintain a web application, for
example, in the form of HTML code {&.q., stage 3 HTML code 138). Stage 3
HTML code 139 may be received and/or generated by a stage 3 compuding
device in vanous ways. For example, a stage 3 computing device may receive
stage 0 HTML code 112 from stage 1 (e, stage 102} Alternatively, a stage 3
computing device may generate stage 3 HTML code 139 based on at ieast one
of stage 1 HTML code 128, stage 2 properties files 130 and stage 1 propetties
file 132, Stage 3 HTML code 138 may include multiple versions of the HTML
code for the web application for various languages {e.g., from the various
fransiations provided at stage 2 {i.e.. stage 104)). Stage 3 HTML code 138 may
be complete HTML code, for example, with property key values substituted with
associated values from properties files. Or if stage 3 receives stage 0 HTML
code 112, stage 3 HTML code 139 may be complete HTML code before any
langumge-specific elements in the HTML code were replaced with property keys,

{0038] A stage 3 computing device may communicate with at least one web
browser 142, for example, to allow a user 143 o manually test the web
apphcation {e.g., represented by at least one of stage 3 HTML code files 138)
maintained at stage 3. User 143 may be a software tesier {(eg.. a web
application testen), for example, a software tester emploved by the organization
that developed the web application. In some scenarios, user 143 may be a bels
tester, e.g., a third-party tester that tests applications of various organizations for
free or for a fee. User 143 may manually test the web application by using web
browser 142 fo send a request {(e.g., HTTP request 144} 1o an address or URL
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associated with the web application and thereby retrdeving HTML code {e.g.,
HTRML code 145} associated with the web application. HTMLU code 145 may be
similar to HTML code 139, but it may be modified as described in more detad
below. Web browser 142 may then execute HTML code 145 1o allow user 143

to run the web application and test its various features.

{00371  Proxy module 134 may be a proxy between the user 143 / web
browser 142 and a web server {e.g., web server module 138) that serves the
HTML code {e.g., 139) associated with the web application. The term “proxy”
may refer {0 a server {(8.g., 2 compuier system, application or maoduie) thai
acts as an intermediary for requests from clients {e.g., user 143 / web browser
142} sesking resources from andlor communication with other
serversiservices (e.g., web server module 138 andior stage 3 HTML code
138). A client may connect to 3 proxy server, requesting some service, such
as a file, communication, connection, web page, or other resource available
from a different server, and the proxy server may svaluate and/or modily the
reguest and may evaluale andfor modify the relurned resource belore
refurning the resource fo the client,

{0038]  In the example of FIG. 1B, the web application may be available in
the form of HTML code {e.g., stage 3 HTML code 139). The application may
be available to users (eg.. user 143) via an address or URL (e.g.
hitp:/XYZ.com). For example, user 143 may know the address/URL of the
web application. User 143 may then use web browser 142 1o navigate to the
address/URL of the web application, which may cause a request (e.g., HTTP
request 144} to be sent to a stage 3 computing device, and particularly to
proxy module 134, which may act as an intermediary between web browser
142 and web server modude 138, In order for the HTTP request to be routed
to proxy module 134 instead of web server module 138, user 143 may
navigate {via web browser 142} to a modified addressfURL {e.g.
hitp:/ABCproxyiXYZ.com) that causes the browser {0 access moxy module
134 with information that, in turn, causes proxy module 134 to access the web
application via web server module 138, In some scenarios, the user 143 may
not nead o navigate to 3 modified address/URL. In such situations, a stage 3
computing device may analyze all incoming HTTP regquests and may delect
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addresses/URLs that are under testing and may route such requests to proxy
modute 134, Proxy module 134 may pass HTTP request 144 {e.g, in a
modified format) to web server maodule 138. Web server module 138 may then,
based on the information in the HTTP request, retiieve the HTML code (e.g.,
139} of the web application and return i to the proxy module 134.

{0038]  Proxy module 134 may modify the HTML code {(e.g., 139} of the web
application before passing the HTML code on to web browser 142, Proxy
module 134 may include g script code adder module 148, Script code adder
module 148 may inject or add script code {8.¢., 147) into the stage 3 HTML
code 139, thereby creating modified stage 3 HTML code 145 that includes script
code 147. Proxy module 134 may then send modified stage 3 HTML code 145
{o web browser 142 such that web browser 142 can execuls it. Script code 147
may include at lteast one client-side script (e.q., writlen in JavaScript or some
other scripting language). Script code adder module 148 may analyze siage 3
HTML code 138 fo determine how many scripts to add and where to add scripts
in the HTML code. For example, modude 148 may insert 3 single script for the
entire applicalion. As another example, module 146 may insert a script per
page andior frame of the web application. As another example, module 146
may identify various HTML code segments that related to user input and may
insert scripts that are gssociated with these segments. Prosy module 134 may
also identify and change intermnal links {e.g., URL links) of the HTML code to
links that will maintain the proxy intermediary i a user navigates to such links.
For example, URL addresses may be madified to such that they foliow a format
such as hitp/ABCproxy/foriginal_address].

{0040]  Script code 147 may run when web browser 142 executes modified
stage 3 HTML code 1450 More specifically, various scripts added to the
maodified stage 3 HTML code 1456 (as described above) may run at various times
during the execution of various pieces of modified stage 3 HTML code. For
example, in the example where a script is inserted into every page of the web
application, then when a particular page of the web application s executed, the
associated script may execute. These various scripts (e.g., associated with
various pages of the weab application) may be referred W collectively as script
code 147. The term “page” may be used herein in a flexible manner to refer {o,
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depending on the contexd, a single visual page as displayed by a web browser
{e.g., 142) and aiso the HTML code associated with the visual page that causes
the web browser {o display the visual page. A page {e.g.. a visual page) may be
similar to a “screen” as the term is usad herein, but there are some differences.
A screen may refer fo visual information that is currently being displayed to a
user via a display device (e.g., @ manitor). A streen may include a page or a
part of a page. In some situations, a page may be larger than a single screen,
and thus the page may be scrollable such that different portions of the page may
be visible as the page is scrolled.

[0041]  Script code 147, when run, may listen for and/or detect the actions of
user 143 as user 143 interacts with the web application via web browser 142
Script code 147 may enable ali the inpud actions of user 143 10 be recorded.
Such input actions may be detected and recorded as information that may be
refarred 10 as user action dals. For example, script code 147 may detect
various action that user 143 makses via at least one input device such as a
painter, touchscreen, keyboard or the like. Script code 147 may, for example,
detect all pointer events inltialed by user 143, pointer events such as left click,
night click, single click, double click, etc. When a user initiates theses or other
pointer events, it may be said that the user aclivated the pointer. Script code
147 may also detect additional information related o such a8 pointer event, such
as X and Y pointer click or point coordinates, event time, elfc.

{0042] in some situations, the user action data may be generalized input
data, for example, generalized input events {e.g.. pointer events) and related
data. As one specific example, user action data may include fields and
associated data such as [URL = XYZ.com], {action = left single pointer click], [X
= 100,233, ¥=234,42], etc. This may contrasted o user aclion data that is
specific to a particular DOM {Document Object Model) structure used by the
web browser andfor a parlicular web-based language (e.g., HTML 5, Flash, etc)
ysed by the web application and the web browser. Generalized input data may
altow for compatibility with a wide vardely of programming langusages, web
browsers, DOM structures and the like and may allow for flexible and robust
recreation of the user's actions, as described in more detaif below. It should be
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understood however, that in some situations, user action data may be is specific
to a particular DOM structure, web-based language, stc.

{0043]  Script code 147 may also detect various other pieces of information
about the web application, for example, the name and version of the web
application, an address, URL and/or domain of the web application, etc. Script
code 147 may also detect vanous other pieces of information about the user's
testing environment, for example, the type and version of web browser that the
user is using, the screen resclution in which the user is viewing the web
browser, and the like. These detajls may be used by other modules of stage 3
{e.g., module 140 and/or module 206) later 1o emulate the testing environment
of the user. The information about the web application {e.g., name, version elc.)
and the information about the user's testing environment {&.g., web browser,
screen resolution, elc.) may be referred o 83 "metadala” of the user action dala,
e.g., because it provides conlext for the user aclion data.

[0044] Script code 147 may send user action data {(and related metadata) for
the web application {o a stage 3 compuling device, parficularly, o action listener
& handier module 140. This information may be used by the stage 3 computing
device to create at least one transiation package (TR) for the web application, as
described in more detaill below with regard 1o module 140.

{0045] Registration module 136 may allow & user {e.q., user 148} {o register
various pieces of information about the web application. As described in more
detail below, such registration may allow the information being registered o be
associated with user action data received from script code 147, User 148 may
be an administrator, ieam leader, project manager or some cther authorzed
individual. In some situations, user 148 may be padt of the same organization as
user 143. User 148 may register {(via module 136) the web application by
providing {e.g., supphying or pointing to the source of) information such as at
jeast one of the following: the web application’s name, the web application’s
stage 1 HTML code {e.g., 128), the web application's stage 2 properties files
{e.g., 130} and the web application’s stage 1 properties file {(e.g., 132}, the web
application’s stage 3 HTML code {e.g., 139), an address/URL/domain of the web
apphcation, etc. Regisiration module 136 may collect this registration
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information from user 148 and may provide this information o other modules at
stage 3, for example, proxy module 134, As one example, proxy module 134
may include a registration information module 150 that may receive and store
{e.g., in a physical storage device) registration information for varicus web
applications. Registration information module 150 may provide {eg., via a
gueue or other dala structure} this registration information to various other
modudes in stage 3. For sxample, as shown in FIG. 18, module 150 may
provide registration information {e.g., application name, domain, HTML code,
properties files, aie) 1o module 140, in some examples, registration information
module 150 may be located in another module, such as aclion listener and
handler module 140, in which case, registration module 136 may provide
registration information directly o module 140.

{0048]  Aclion listener and handler module 140 may receive registration
information {&.g., applicalion name, domain, HTML code, properties files, efc.),
for example, from module 150, Action lstener and handler module 140 may
receive user adlion data (and associated metadata) from web browser 142 {e.g.,
from script code 147 in modified stage 3 HTML code 145). Action listener and
handler modude 140 may analyze this received information and generate at least
one fransiation package {TP) 152 for the web application, as described in more
detall below. I some examples, module 140 may be implemented i separate
computing device / server from various other modules and components of stage
3. This may allow for enhanced performance of the module. For example,
module 140 may use a priorty queus or some other priority mechanism o
recejve and handle streams of information from web browser 142 andfor proxy
module 134, In some examples, module 140 may be part of proxy module 134,
in which case, registration information (e.g., from module 136) may be readily
available o module 140, and in which case, user action data from script code
147 may be received directly by proxy module 134.

{00471 FIG. 2 is a block diagram of an action listener and handler module
200, which may be similar to module 140 of FIG. 1B, for example. Action
fistener and handler modide 200 may include a number of modules 202, 204,
208, 208, 210. Each of these modules may include a series of instruclions
encoded on a machine-readable storage medium and executable by a
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processor of a stage computing device. In addition or as an alternative, each
module may include one or more hardware devices including electronic circuitry
for implementing the functionality described below. With respect 1o the modules
described and shown herein, it should be understood that part or all of the
executable instructions and/or electronic circuitry included within one module
may, in allernate embodiments, be included in a different module shown in the

figures or in a different module not shown.

{0048] Registration information module 202 may receive and store
registration information about various web applications, for example, from proxy
module 134. Registration information, as described above, may include {(or
point to the location of) information such as at least one of the following: the web
application's name, the web application’s stage 1 HTML code (e.g., 212), the
web application’s stage 2 properties files (8.g., 214) and the web application’s
stage 1 properties fils {e.g., 216), the web application’s slage 3 HTML code
{e.g., 1398}, an address/LIRL/domain of the web application.  In some situations,
as described above, where proxy module 134 does not receive registration
information, registration information module 202 may receive regisiration
information directly from registration module 1386, for example.

{0049]  Action logger module 204 may receive user action data {and
associated metadala), for example, from web browser 142 {e.q., from script
code 147 in modified stage 3 HTML code 1458}, Action logger module 204 may
store and/or tog all the user action data {and related metadata) received. In this
respect, action logger module 204, by working with script code 147, may record
all the user actions of the tester of the web application. As described above, the
metadata related to varnous pieces of user action data may specify the web
apphcation that the user action data is associated with, Action logger module
204 may, for each piece, packet or group of user action data, use the related
metadata to communicate with module 202 to determine whether any
information has been regisiered for the same web application. For example,
module 204 may check whether an application name {and perhaps version)
from the user action dala metadata matches any of the application
names/versions in registration module 202, As another example, module 204
may check whather a URL or domain of the user action data meiadata matches
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any of the URLs or domains in registration module 202, If action logger module
204 detects a match in the registration information module 202, then the action
listener and handler module 200 may have, for a particular web application, user
action data and associated registration information {e.g., HTML code, properties
files, etc.) for the user action data, and this information may be used to recreate

user actions.

{0050}  Web browser emulator module 206 may recreate user actions that a
yser performed with respect o the web application hased on user action data
{e.g.. received by module 204) and registration information {(e.g., from module
202). Web browser emulator module 206 may emulate the behavior of a web
browser, for example, the same type and version of web browser used o
generate the user action data {the user action data metadata may include the
pbrowser typefvaersion). Wab browser emulator module 206 may recaive or
access HTML code {(e.g., stage 1 HTML code 212 or stage 3 HTML code 139)
for the weh application in order 1o recreate the web application. By analyzing
andior execuding the HTML code and using the user action data {o recreate the
users actions, module 206 may delermine, for each user action, information
about the state {e.g., screen state) of the application when the user action
oceured.

{0051]  The term “screen stale” may refer to a discrete part of a user inferface
{U1) of a software product (e.g., a web application) that may be displayed to a
user. A screen state may refer to the windows or fayers that are displayed fo a
user, as opposed o the entirely of the screen or page that is presented o a user
at any particular time. For example, if a main window were presented to a user,
this may be a first screen state. Then, if a user clicked on a hulton and a
smaller dialogue window popped up inside the main window, the smaller
dialogue window may itself be a second screen state.  In some embodiments,
the Ul information of a software product may be divided into screen states in a
way such that no instances of language-based elements are duplicated between
screen stales.  Thus, in the sxample from above, sven while the smaller
dialogue window is displaying, the first screen state would not include the same
instances of language-based elements as the smaller dialogue window, and the
second screen siate would not include the same instances of language-based
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glements as the larger main window behind the dislogue window. I this
respect, each instance of a language-based slement that is presented {o a user
throughout the usage of a software product may be uniquely associated with a
patticular screen state.

{00521  Web browser smulator module 208 may determine, for a piece,
packet or group of user action data, which screen state is associated with the
data. For example, by analyzing the user action data and the HTML code,
module 206 may determine which portion of the web application’s HTML code is
activated by the user action data (e.g., pointer click, elc.). Modude 206 may
identify the properties keys that are associated with this portion of the HTML
code, for exampie, by scanning the portion of HTML code and detecting
property keys. Module 200 may identify the same properly keys (and
associaied values) in at least one properties file (e.g., st least one stage 2

properties file 214 andfor stage 1 properiies file 216). For sach of these

properties files, module 206 may create a reduced propertiss file for the
patticular screen state and/or for the parficular portion of the HTML code. Thus,
for a particular screen state, module 208 may create a reduced properties file for
each supporied language (e.g., from state 2 properties files 214} and perhaps a
reduced properties file for the original language (e.g., from stage 2 properties file
216). Each reduced properties file, for a particular language, may include only
the language-specific elements {e.g., strings} that are presented o the user by
the particular screen state. The language-specific elements of a reduced
properties file may be axdracted from the related full properiies file. Web
browser emulator module 2006 may detect various other screen siales
associated with the user action data and may generate reduced properties files
for these other screen states.

{0083] Web browser emulator module 208 may perform analytics analysis
based on received user action data. For example, for a group of related user
action data pieces (e.g., events), module 206 may detect pattems or may
accumutate siatistics about the user action dafa. User action data may be
related for various reasons, for example, because it was generated by the same
manual tester, because # was generated for the same web application, because
it was generated for the same page andior frame of the web application,
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because it was generated around the same time, etc. As one specific example,
module 206 may determine where a user is focusing most of the user's input
efforts, e.g., what part of the page the user is dicking the most (or least) and
perhaps a related number of clicks. As one specific example, module 206 may
determine which pages and/or frames of a web application are viewed the most.
This analytics and/or stalistics information may be sent o module 210 © be
included in a TP. Such information may be useful to a transiator, for example, to
determine which parts of a web application are most important and/or most often
used,

[0054]  Screen shot capture module 208 may caplure, receive, generate
and/or create at least one screen shot for each piece of user action data (e.g.,
pointer glick, et} or perhaps for multiple related pieces {i.e., packet or group) of
user action datfa {e.g., muiliple pointer clicks in the same screen area andlor
frame}. Screen shot capiure module 208 may communicate with web browser
emulator module 206 to receive images of the web application Ul as it may look
white the web application is run by a user. Web browser emulator module 206
may aiso indicate when a piece of user action data indicates a user input event,
and this may cause screen shot caplure module 208 to capture, receive,
generate andlor create an appropriate screen shot {e.g., an image such as a
GiF, JPG, PNG or the like). Such an image may be identical or similar o the
image that a user sees when encountering the screen state while using the web
application.

[0055]  Translation Package (TF) creation modude 210 may package {e.g., for
each screen state) the associated screen shot and at least one associated
reduced properties file. Translation Package (TP) creation module 210 may
create a single TP for each screen state or multiple (2.g., up o one TP per
supporied language). Module 210 may receive {e.g., from module 208} a
screen shot for each screen state. Module 210 may receive (e.g., from module
206} at least one reduced stage 2 properties file for each screen state. Module
210 may receive {e.g., from module 208) a reduced stage 1 properties file for
each screen sfate. Module 210 may then bundle or package this information
into at least one wansiation package (TP} 218, Transiation packages 218 may
be similar to translation packages 152 of FIG. 1B.
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{0056] Translation Package (TP} creation module 210 may construct TP's
218 in various ways. In the specific embodiment of FIG. 2, translation packages
218 may be constructed one per screen sigte, where each translation package
218 includes a screen shot 220, one reduced stage 2 properties file 224 for
each supported language, and perhaps a reduced stage 1 properties file 222. In
other scenarios, translation packages 218 may be constructed one per screen
state, and then for each screen state, one transiation package per supported
language. In other words, in the scenario with one TP per screen state and per
supported language, the iotal number of fransiation packages may be [the
number of screen siates] times [the number of supported languages]. in this
scenario, each transiation package 218 {for a particular screen state and
supported language) includes a screen shot 220, one reduced slage 2
properties file 224 for the particular supported language, and perhaps a reducad
stage 1 properties file 222, in this scenario, for a particular screen shot, the
transiation packages {one per supported language) may include duplicate
information.  For example, each translalion package (for a screen siate) may
include a copy of the associated screen shot and, perhaps, & copy of the
associated reduced stage 1 properties file. In other scenarios, some translation
packages (for each screen state) may include more or less reduced stage 2
properties files than other TPs. For example, one TP may support 3 languages
and another TF may support 1 language.

I0057]  Screen shot 220 may be an image {e.g., a GIF, JPG, PNG or the like)
that shows a part of the Ul that is displaved to the user in conjunclion with the
related screen state. Each reduced stage 2 properiies file 224 may be a subset
of a stage 2 properties file {e.g., 214} for the corresponding language. Each
reduced stage 2 properties file 224 may include only the portions of the state 2
properties file that are associated with the relaled screen sigte, For example, a
stage 2 properties file may include only property keys and values that are
associated with language-specific elements that may display as a result of the
related screen state. Likewise, reduced stage 1 properiies file 222 may be a
subset of the stage 1 properties file (e.g., 218) and may include only property
keys and values from the stage 1 properdies file 216 that are associated with
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language-specific elements that may display as a result of the related screen
state.

[00B8] Translation package creation module 210 may then, for each screen
state, package together screen shot 220, the at least one reduced stage 2
properties file 224 {e.g., one for each supported language), and perhaps a
reduced stage 1 properties file 222, As explained above, in allemate
embodiments, module 210 may package one TP per screen state or one TP per
screen state and up to one per supported language. Transiation package 218
may take the form of any file or foider that may contain multiple files (e.g., a zip
file, a .rar file, & digital foider or the like). At this point, sach TP may provide
various elements that need to be localized {e.g., the property keys and values
from the reduced stage 1 properties file 144), a first draft of fransiations for the
glements (a.g., the values in the reduced slage 2 properties filels), as well as
application-specific contextual information for sach element (the screen shot).
This information in each TP may be generally referred to as “localization
information,” because it may be used by a ranslator © localize g software
product {e.g., a web gpplication) or a portion of a software product.

[0059] FIGE. 3A o 3C depict example contents of an example translation
package. FIG. JA depicts an example screen shot 300 that may be included in
an example translation package. FiG. 3B depicts at least part of an example
reduced stage 1 properties file 330 {e.g., in English) that may be included in an
example translation package. FIG. 3C depicts at least part of an example
reduced stage 2 properties file 360 {e.g., in French) that may be included in an
example translation package. As can be ssen by comparing FIGS. 34, 3B and
3C, various language-specific slements of the U (Le., screen shot 300) have
property key {and value} counterparts in the properties files. For example,
language-specific slements {e.g., displayable strings) 302, 304, 308 and 308 in
FIG. 3A have counterpart properly keysivalues 332, 334, 336 and 338 in FIG.
3B. Likewise, for example, language-specific elements (e.g., displayable
strings) 302, 304, 306 and 308 in FIG. 3A have counterpart property keys/values
362, 364, 366 and 368 in FIG. 3C. As can be seen by comparing FIG. 3B and
3C, the property kKeys {e.g., "AddintegrationDialogCancetButton™} are the same
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in each properties file, but the property key values are different depending on
the language {e.g., "Cancel” for English and “Annuler” for French).

{0060] FIGS. 3A to 3C show an example of how a translation package may
provide context for various language-specific elements that need 0 be
fransiated or localized. A transiation package may provide a direct link between
screens that are displavable in a web application and related language-
specific elements displayed in such screens. A human franslator, for example,
may view the English properties file (e.g., FIG. 3B) o determine the values thai
need o be translated. The human transialor may then view the “first draft”
properties file for a particular language {(e.g., French in FIG. 3C) to see a
potentially correct fransiation for the values. The human translator may then
view the screen shot (e.g., FIG. JA) to gain context for how the values are used
in the web application when displayed 1o a user. The human franslator may
then confirm that the first draft translation & correct, or may modify the
transiation to better fit the context.

{0081] Referring again to FIG. 1B, Stage 3 may output one franslation
package (TP) per screen state, and perhaps up {o one per language, and a
{ater stage may use these {e.g., TF's 152 may be passed to FiG. 10 via cirdle
1. At stage 3, TP's 152 may be stored in a physical storage device and
may be ready for communication {0 3 later stage. A stage 3 computing device
may communicate these TP's to at least one stage 4 computing device. In
some scenarios, the stage 3 computing device may communicate these TP’s
to at least one other stage computing device, and then the at least one other
stage computing device may communicate these TF's {o at least one stage 4
computing device. In some scenarios, the stage 3 computing device may
communicate these TP's 10 at least one stage computing device that is at a
later stage in the process than stage 4. In some embodiments, a stage 3
computing device may automatically communicate transiation packages 152
to a subsequent stage {e.q., stage 4) as soon as a transiation package
module (e.g., 210) has generated the translation packagss. Stage 3 may also
output stage 1 HTML code 128 {eg., passed o FIG. 1C via circle "D") and
stage 2 properties file(s) 130 (e.q., passed o FIG. 10 via circle *E"), and a
later stage may use these. For example, a stage 3 compuling device may
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communicate these items 1o a stage 5 computing device. In some scenarios,
the stage 3 computing device may communicate these Hems 1o at least one
other stage, and then the ai least one other stage may communicate these
tems to stage 5. In some scenarios, the stage 3 computing device may
communicate these items o a stage that is later in the process than stage 5.

[0062] Stage 4 (indicated by reference number 108) may include analyzing
the transiation packages to generate revised translation packages that may
inchude more accurate translations than the “first draft” transiations that may be
included in transiation packages from earlier stages. Stage 4 may inchude
analysis and input by at least one human reviewer or transiator {e.g., 162).
Stage 4 may be implemented by more than one computing device, for example,
up o one compiting device per supported language.  In this scenarig, each
computing device may receive input from a human transiator of a different
language. Stage 4 may receive {e.g., from a slage 3 computing device)
translation packages 184 {eg., passed from FIG 1B via circle “F").
Translation packages 164 may be the same as or a copy of at least some of
translation packages 152 of FIG. 1B. As explained above, sach transiation
package may include one reduced stage 2 properties file {e.g., for & particular
screen state and a particular language}, or may include more than one
reduced stage 2 properties file.  For example, if @ human transiator of a
particular stage 4 computing device can only translate to one target language,
the transiation packages may only include stage 2 properties files for that
fanguage. As another example, i 8 human transiator can transiale o all the
supported languages, the transialion packages may include slage 2
properties files for all the supported languages. As explained above,
franslation packages may be automatically sent by a previous stage {e.q.,
stage 3. As g resuli, a human reviewer may receive an emall notification or
some other notification {e.g., generated andfor communicated by an earlier
stage} that a translation package is ready o review or translate.

[0083] Human translator 162 may review {ransiation packages 1684. As
explained above, the review and translation process for the human reviewer
may be much easier because the translation packages include screen shots {to
add contextual information) associated with reduced properties files, as well as
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first drafts of translations. Because the transiation process has been made
much easier, stage 4 may be implemented, for example, by online freelance
translators {e.9., Amazor's Mechanical Turk or the like). Additionally, the
transiation times may be reduced which means later stages (e.g., stage 5) may
begin sooner. Human franslator 162 may create revised transiation packages
160, for example, one per screen stale (e.g., for the same screen slates as in

fransiation packages 164}

{0084] Each revised transiation package 180 may include at least one
revised reduced stage 2 properties files. For example, # the translation
packages 184 each included multiple stage 2 properties files for different
fanguages, then esach revised transiation package 180 may include multiple
revised reduced stage 2 properties files. On the other hand, if the transiation
packages 164 each included a single stage 2 properties file {8.g., for a single
fargel language}, then esach revised franslation package 160 may include a
single revised reduced stage 2 properties files. Each revised reduced stage 2
propedies file 160 may be the same as a corresponding reduced stage 2
propedies file in transiation packages 164, but human translator 162 may have
changed or revised some of the property key values, for example, o provide a
more accurate translation. Once the revised franslation packages 160 are
created, they may be communicated or submitted © a later siage (e.g., stage 5)
to be commitied to the source code base. For example, a stage 4 computing
device may include an interface by which human translator may indicate and
submit revised transiation packages, and then the revised transiation packages
may be automatically communicated to later siages {e.g., stage 5).

{0085] Thus, stage 4 may output one revised franslation package 160 per
screen state, and perhaps, up 10 one per language, and a later stage may use
these. For example, a stage 4 computing device may communicate these
ftems 0 a stage 5 computing device. In some scenarios, the stage 4
computing device may communicate these items to at least one other stage,
and then the al least one other stage may communicate these items 1o stage
5. In some scenarios, the stage 4 computing device may communicate these
ftems 0 a stage that is iater in the process than stage 5. In some scenarios,
where mulliple computing devices {e.g.. for mulliple human transiators of
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different tanguages) are used for stage 4, gach stage 4 computing device may
output its associated translation packages, for example, one per screen state,
for the language(s) that the computing device can handle.

{0086] Stage 5 (indicated by reference number 110) may include updating
the code base based on the revised transiation packages. A stage computing
device that implements stage 5 may receive {e.g., from a stage 3 computing
device) stage 1 HTML code 172 (e.g., passed from FIG. 1B via circle “E") and
stage 2 properties files 174 {e.g., passed from FIG. 1B via circle "D"). Stage 1
HTML code 172 may be the same as or a copy of stage 1 HTML code 128,
and stage 2 properties files 174 may be the same as or a copy of stage 2
properties files 130. The stage 5 computing device may receive (e.g., from at
feast one stage 4 compuling device) revised tansiation packages 176.
Revised transiation packages 178 may include the same or a copy of revised
fransiation packages 160, and perhaps revised transiation packages from
ather stage 4 computing device (s.q., that handle other languages) A stage §
compuling device may include a listener moedule {not shown) that detects
when revised transiation packages are submuited {e.g., by an interface in
stage 4, by a human transiator}. The routines of stage § may begin
automatically when revised translation packages are received. A stage 5
computing device may include a properties file updater module 178 which
may generate at least one stage § properties file 170. This module may
include a series of instructions encoded on a machine-readable storage medium
and executable by a processor of a stage computing device. In addition or as
an alternative, this module may include one or more hardware devices including
electronic circuitry for implementing the functionality described below.

{00871  Properties file updater module 178 may analvze the stage 2
properties files 174 and the revised transiation packages 178, and may
update the values in the stage 2 properties files with any corresponding
values in the revised iransiation packages 178. As one example method of
updating, properties file updater module 178 may read a first stage 2
properties file 174 {(e.g., for a first language). For each property key and value
in the file, properties fle updater module 178 may search the revised
fransiation package 176 {(e.g.. only searching in revised reduced stage 2
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properiies files of the same language) for the same property key. if the same
properiy key exists, properties file updater module 178 may replace (a.q., in
memory) the property key value in the siage 2 properties file with the value
from the revised reduced stage 2 properties file. Once all the property keys in
the first stage 2 properties files have been searched for (and perhaps values
replaced), properties file updater module 178 may generate a stage 5
properties file 170 for that language, for example, by writing the stage 2
properies file with replaced values to a new file. Properties file updater
modute 178 may repeat the above process for the rest of the siage 2
properties files {(for other supported language), generating corresponding
stage 5 properties files 170 for the other supported languages.

{0068] At this point, stage 5 may include an updated code hase for the
software product {e.g., web application). The code base may include stage 1
HTML code 172 and stage 5 properties files (e.g., one per supported
fanguage). At this point, in this stage or a different stage (e.g., indicated by
reference number 180}, the HTML code may be compiled, assembled or
generated based on the siage 5 properties file. The HTML code may be
compiled, assembled or generated for every supporied fanguage. Thus, for
example, multiple instances of the software product may be generated, one
for each supported language. Then, later, when & user is installing the
software product, an installer may choose which instance of the application to
mstall or provide based on various factors, for example, the user's country,
ragion, locale or the like.

{0089] FIGS. 4A to 4C depict a flowchart of an example method 400 for
contextual-based localization based on manual testing. Methed 400 may
include multiple sub-methods, which, for simplicity, may simply be referred to as
methods. For example, methods 430 (FIG. 4B) and 460 (FIG. 4C) may be part
of method 400. Methods 400, 430, 460 may be described below as being
executed or performed by a sysitem, which may refer to either a single
compuling device {a.g., 8 stage compuling device} or mudliple computing
devices, where these one or more computing devices may execute or perform
at least one slage {e.g., stages 102, 104, 108, 108, 110} of a software
development process. Methods 400, 430, 460 may be implemented in the form
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of executable instructions stored on at least one machine-readable storage
medium, such as storage medium 520, andior in the form of electronic ciroustry.
in alternate embodiments of the present disclosure, one or more steps of
methods 400, 430, 460 may be executed substantially concurrently or in a
different order than shown in FIGS. 4A to 4C. In alternate embodiments of the
present disclosure, methods 400, 430, 480 may include more or jess steps than
are shown in FIGS. 4A fo 4C. In some embodiments, one or more of the steps
of methods 400, 430, 460 may, at certain times, be ongoing and/or may repeat.

{0070] FIG. 4A is a high-level flowchart of an example method 400 for
contextual-based localization based on manual testing. Method 400 may start
at step 402 and continue to step 404, where a system (e.g., as part of sfage
102) may analyze (B.g., vig module 114) stage 0 HTML code (g, 112} to
identify language-specific elements and provide updated HTML code {(e.g..
stage 1 HTML code 116) and a stage 1 properties file {(e.g., 118). At step 406,
the system {e.q., as part of stage 104} may analyze {e.g., via module 124} the
stage 1 propeies file (e.g., 122} 1o provide initial transiations for &t least one
target language and generale af least one siage 2 properties file (s8.g., 128} for
the target language(s). At step 408, the systam (e g., as part of stage 106) may
execute or perform various routines as specified In more detall in method 430
{Fig. 4B}. Al step 410, the system (e.q., as part of stage 108} may analyze (e.g..
via human translator 162) transiation packages {e.g., generated at step 408) to
generate revised translation packages {(e.g., 160) that may include more
accurate translations. At step 412, the system {e.q., as part of stage 110} may
execute or perform various roulines as specified in more detail in method 460
{FiGG. 4C). Method 400 may eventually continue to step 414, where mathod 400
may siop.

{0071} FiIG. 4B is a flowchart of an example method 430 for contextual-
based localization based on manual testing. Method 430 may be part of
method 400, for example, substituted for step 408. Method 430 may be may be
executed or performed as part of stage 106 in FIG. 1B, for example. Method
430 may start at step 431 and continue to step 432, where a system may allow
{e.¢., via module 136) for registration of af least one web application name {e.g.,
by allowing a user to provide an applicalion name, slage 1 HTML code, related



WO 2014/209263 PCT/US2013/047330

31

propeariies files, etc., generally referred fo as registration information). At step
434, the system may access (8.g., in response to an HTTP request from a web
browser) stage 3 HTML code {e.g., 139) via a provy module {e.g., 134), as
described in more detail above. Al step 436, the system may modily (e.g., via
proxy module} the stage 3 HTML code to include script code {e.g., 147). Atstep
438, the system may send the stage 3 HTML code io the web browser. At step
440, the syslem mav access {g.g., receive) user sclion data {and related
metadata) from the web browser {e.g., via script code 147}, for example, in
rasponse o a user inferacting with the stage 3 HTML code via the web browser.
At step 442, the system may determine {e.g., via module 204 of FIG. 2} whether
the user action data relates to any of the registration information, as described in
more detail above.

{0072] At step 444, the system may emulate {e.g., via module 208) the
execution of HTML code {e.q., stage 1 HTML code 128 or stage 3 HTML code
138} related to the web application using the user action data o recreate the
users actions. At step 446, the system may detect {(e.9., vig modude 208) a first
or next screen siale associaled with the web application and the user action
data. At this point, the steps included in box 447 {e.q., steps 448 and 450} may
be executed once for each supported language. Al step 448, the system may
analyze {8.g., via module 206} a stage 2 properties file (g, 130 or214) for a
patticular language to determine portions that relate to the screen state. Al step
450, the system may generate {e.q., via module 208} a reduced stage 2
properties file {eg., 224) for the particular language, including only portions of
the stage 2 properiies file that relale to the screen state. At step 452, the
system may analyze {e.g., via module 208) the stage 1 properties file {(g.g., 132
or 216} to determine portions that relate to the screen state. Al step 454, the
system may generate (e.g., via module 208) a reduced stage 1 properties file
{e.g., 222} that includes only portions of the stage 1 properties file that relate to
screen state. Al step 456, the system may capture {e.g., via module 208) a
scresn shot for the scraen state. At step 458, the system may package {e.g.,
via module 2103 the screen shot, the reduced stage 2 properties files and the
reduced stage 1 properties file inlo one or more transiation packages {e.g.,
152 or 2183}, as described in more detail above. Method 430 may then retum
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to step 448 and repeat the method for each screen state detected. Method
430 may eventually continue to step 458, where method 430 may stop.

{0073] FIG. 4C is a flowchart of an example method 480 for contextual-
based localization based on manual testing. Method 460 may be part of
method 400, for example, substituted for step 412, Method 480 may be may be
executed or performed as part of stage 110 in FIG. 1C, for example. Method
460 may start at step 462 and continue o the steps in box 484, The steps
inchuded in hox 464 (e.g., steps in box 466 and step 474) may be executed once
for each supported fanguage. The method may continue {o the steps included
in box 466, which may be executed once for each property key included in the
stage 2 properties file {e.g., 174) for the pardicular language. Al slep 468, a
system may find {s.q., modulg 178} the first or next property key in the slags 2
properties fle. Al step 470, the system may search the revised reduced stage 2
properties files {e.g., in at least one revised transiation package 176} for the
particular language (and for all scresn statss) {o find the same property key, At
step 472, the system may replace {e.g., via module 178) the property key value
in the stage 2 properties file with the value from the revised reduced stage 2
properties file in which the same property key was found. At step 474, the
system may generate a stage 5 properties file (for the particular language} using
the update property key vatues determined in the steps of box 486, Method 460
may eventually continue to step 476, where method 460 may stop.

{0074] FIG. 5 is a block diagram of an example stage computing device 500
for contextual-based localization based on manual testing. Stage computing
device 500 may be any computing device capable of communicating (e.g., over
a network) with at least one other computing device. More details regarding
stages that may ulilize at least one stage computing device similar o stage
computing device 500 may be described above, for example, with respect to
FIGS 1A, 18, 1C and 2. In the embodiment of FIG. 5, stage computing device
500 includes a processar 510 and a machine-readable storage medium 520.

[0075]  Processor 510 may be one or more central processing units (CPUs),
microprocessors, andior other hardware devices suitable for refrieval and
execution of instructions stored in machine-regdable storage medium 520, in
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the particular embodiment shown in FIG. §, processor 510 may fetch, decode,
and execute instructions 522, 524, 528, 528 to perform contextual-based
jocalization based on manual testing. As an allernative or in addition to
retrieving and executing instructions, processor 510 may include one or more
electronic circuits compnsing a number of electronic components for performing
the functionality of one or more of instructions in machine-readable slorage
mediim 520 {e.g., instructions 522, 524, 546, 528). With respect {0 the
executable ‘instruction representations (g.g., boxes) described and shown
herein, it should be understood that part or all of the executable instructions
andfor electronic circulls  included within one box may, in  alternate
embodiments, be included in a different box shown in the figures o in a different
box not shown.

{0078] Machine-readable storage medium 520 may be any electronic,
magnetic, optical, or other physical storage device that siores executable
instructions.  Thus, machine-readable storage medium 520 may be, for
example, Random Access Memory (RAM), an Electrically-brasable
Programmable Read-Only Memory (EEPROM), a storage drive, an optical
dise, and the like. Machine-readable storage medium 520 may be disposed
within stage computing device 500, as shown in FIG. 8. in this situation, the
gxecutable instructions may be “installed” on the device 500,  Allematively,
machine-readable storage medium 520 may be a portable (e.g., external)
storage medium, for example, that allows stage computing device 500 to
ramotely execute the instructions or download the instructions from the storage
medium,  iIn this sifuation, the executable instructions may be part of an
“installation package”. As described herein, machine-readable storage medium
8520 may be encoded with executable insbructions for contextual-based
{ocalization based on manugl testing. Although the particular embodiment of
FIG. 5 includes instructions that may be included in a particular sage (e.g.. stage
106) of a software development process, computing device 500 may instead or
in addition include instructions related to other stages of such a software

development process.

{00771 Code and properties file access instructions 522 may access {e.g.,

receive), for an application, code and a properties file, wherein the properties
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file includes information that can be used to localize the code, as described in
more detait above. User action data access instructions 524 may access {(8.g.,
raceive), for the application, user action data that indicates how a user
interacts with the application while manually testing the application, as
described in more detail above. Screen state detection instructions 526 may
recreate, based on the user action data and the code, how the user interacts
with the application. Based on the recreation, these instructions may detect
screen states in the code that are associated with screens displayed o the
yser while the user interacts with the application, as described in more detail
ahove, Packaging instructions 528 may create, for each of the screen siates,
& transiation package that includes a screen shot related to the particular
screen state and a reduced properties file that includes a portion of the
proparties file that is related 10 3 portion of the code that is associated with the
particular screen state, as described in more detall above.

{0078] FiIG. 8 is a flowchart of an example method 800 for contextual-based
localization based on manual testing. Methods 800 may be described below
as being executed or performed by a system, which may refer o either a single
computing device {e.g., a stage computing device} or mulliple computing
devices, where these one or more computing devices may execule or perform
at feast one stage (e.g., stages 102, 104, 108, 108, 110} of a sofiware
development process. Method 600 mayv be implemented in the form of
executable instructions stored on a machineveadable storage medium, such as
storage medium 520, andfor in the form of electronic circuitry. In altemate
embodiments of the present disclosure, one or more steps of method 800 may
be executed substantially concurrently or in a different order than shown in FIG.
8. in alternate embodiments of the present disclosure, method 800 may include
more or less steps than are shown in FIG. 6. I some smbodiments, one of
more of the steps of method 600 may, at certain times, be ongoing and/or may
repeat.

[0079] Method 800 may start at step 802 and continue to step 604, where a
system may access (e.g., receive), for an application, code and a properties
file, wherein the properfies file includes information that ¢an be used o
focalize the code. Al step 808, the system may access {(e.g., receive)}, for the
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application, user action data that indicates how a user interacts with the
application while manually testing the application. Al step 808, the system
may recreaie, based on the user action data and the code, how the user
interacts with the application. Based on the recreation, the system may detect
screen states in the code that are associated with screens displaved to the
user while the user interacis with the application. At step 610, the system may
create, for each of the screen states, a transigtion package that includes a
screen shot related to the particular screen state and a reduced properties file
that includes a portion of the properties file that is related o a portion of the
code that is associated with the parlicular screen siate. Method 600 may
aventually continue {o step 612, where method 600 may stop.
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CLamMS

1. A system for conlextual-based localization based on manual testing,
the system comprising:

at least one processor o)

access, for an application, first code, second code and a
properties file, wherein the second code is similar {o the first cods but
with multiple language-specific slemants replaced with property keys,
and wherein the properties file includes assogiated language-specific
values for the property keys;

access, for the application, user action data thai indicates how a
user inferacts with the application while manuslly tesling the
application;

based on the user action data and the first code or second code,
determine screens that are displayed to the user while the user
interacts with the application, and detect screen states in the first code
or second code thal are associated with the screens displayed {o the
user and the user action data; and

create, for each of the screen states, a translation package that
includes a screan shot related o the padicular screen stale and a
reduced properties file that includes a portion of the properties file that
is related to a portion of the first code or second code that is associated

with the particular screen state.

2. The system of claim 1, whersin the user inferacts with the application
via & web browser that executes a modified version of the first code, and
wherein the at least one processor is further to:

create the modified version of the first code by inserting script code that
detects how the user interacts with the application and outputs the user action
data; and

send the modified version of the first code to the web browser for

execution.
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3. The system of claim 2, wherein least one processor is further to run a
proxy module that receives a request from the web browser o access the
apphication and in response, retums the modified version of the first code to
the web browser.

4, The system of claim 1, wherein the user action data includes an
indication of a page of the application that was accessed by the user and
associated pointer data that indicates how the user activated a pointer of the

system to interact with the page.

5. The system of claim 4, wherein the user action data includes dlick or
point coordinates that indicate a position on a screen where the pointer was

focated when the user activated the pointer.

&. The system of claim 1, wherein the user interacts with the application
via a web browser, and wherein {0 determine screens that are displayved to
the user while the user interacis with the application, the at least one
processor is further to execute a web browser emulator that emulates the web
browser.

7. The system of claim 1, wherein the al least one processor is further to
send, upon creation, the transiation packages respectively associated with the
screen states o a computing device thal performs translations, wherein the
computing device revises the language-specific values in the reduced
properties files {o create, for each of the screen states, a revised translation
package.

3. A method for contextual-based localization based on manual testing,
the method comprising:

accessing, for an application, code and a properties file, wherein the
properiies file includes information that can be used o localize the cods;
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accessing, for the application, user action data that indicates how a
user interacts with the application while manually testing the application;

based on the user action data and the code, recreating how the user
interacts with the application, and based on the recreation, detecting screen
states in the code that are associated with screens displayed to the user while
the user interacts with the application; and

creating, for each of the screen stales, a transiation package that
includes a screen shot related to the particular screen state and a reduced
properties file that includes a portion of the properties file that is related 0 a
portion of the code that is associated with the particular screen state.

8. The method of claim 8, wherein the recreation is performed by a
browser emulator that determines the scresns that are displayed to the user
while the user inferadts with the application, wherein the screens are used to

create the screen shots of the translation packages.

10,  The method of claim 8, further comprising:
allowing a user 1o register the code and the properties file; and
determining that the user aclion data is associated with the code and
the properties file based on the registration.

11.  The method of claim 8, wherein the user interacts with the application
vig a web browser that executes a modified version of the code, the method
further comprising:

running a proxy that receives a request from the web browser to
access the application;

creating the modified version of the code by inserting script code that
detects how the user interacis with the application and outputs the user action
data; and

sending the modified version of the code o the web browser for
execution.
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12. The method of claim 8, wherein the user aclion data includes
generalized input data that indicates how the user interacted with a page of the
application via an input device, wherein the generalized input data is not
specific to a document object model, programming language or web browser.

13. A maching-readable storage medium encoded with instructions
sxecitable by at least one processor of at least one stage compiding device
for contextual-based localization based on manual festing, the machine-
readable storage medium comprising;

instructions Yo recreale, based on code of an application and user
action datla, how a user inferacts with the application, wherein the user action
data indicates how the user interacts with the application while manually
testing the application;

instructions o detect scoreen states in the code based on the
recreation, wherein the screen states are associated with screens displayed
o the user while the user interacts with the application; and

instructions {o create, for each of the screen siates, a transiation
package that includes a screen shot related to the particular screen state and
a reduced properties file that includes a portion of a properties file that is
refated to a portion of the code that is associated with the particular screen
state, wherein the properties file includes information that can be used {0

focalize the code.

14.  The machine-readable storage medium of claim 13, further comprising
instructions to send, upon creation, the translation packages respectively
associated with the screen states 0 a computing device that performs
fransiations, wherein the computing device revises the reduced properties
files of the franslation packages to provide more accurate information that can

be used o more accurately localize the code

15, The machine-readable storage medium of claim 14, further comprising:
instructions to raceive from the computing device the revised reduced
properties files; and
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instructions o create & modified version of the code based on the
revised reduced properties files.



WO 2014/209263 PCT/US2013/047330
118
Stage 1 116 |~ 102
ol
Stage 1 HTML
Code {lang.
112 Propertias spec. slements
. p
Exiractor reglaced with
Stage 0 Modale propery keys)
HTML Code ®
Stage 1
Properties File
{list of propenty
keys and onginal
I values {8.g.,
114 English} for each
propaly key)
118U~
Stage 2 |~ 104
120
L
g Stage i @
HTHL Code ~
124
A !
\____,,/’_\ : Stage 2 5
Translation Properties File
Service {list of properly .
Stage 1 Module kays angd initial
Praperties R franslation
Fite vatues for each
property Key)

el

122

N

one per language

126

AN

Poterdially, an additionat
stage hare whers the stage 1
HTML code may be
compiled, generaled or
suwenmbled based on the
stage 1 properties file

- 119

127 ~,

.| stage here where the slage 1

FIG. 14

SUBSTITUTE SHEET (RULE 26)

Paotentially. an additional

HTML oode may be
campited, gensraled of
assembled based on the
slage 2 properiies fle(s)




WO 2014/209263 PCT/US2013/047330
28
142
~
143 Waeb Browser 145
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, z
Modified Stage 3
F— HTML Cade
HTTP | 144
iﬂﬁ requesi
128 Stage 3 136 134
, ),ﬂ' * Fa o

et Proxy Module

Stage 1 » Regiskation | ¥ 146
HTML Cods :} Module 7 SerptCode | Le
‘ Ardder Module
138 ‘
> Regisiration j S0
fformation b7
Stage 2 Weh Server ' ;‘:‘iaﬁuie
Properties File Modude

4

130

one per language

b4 “"”’

Stage 1
Properties
Fiie:

App Name, Domain,
HTML Code &

Froperiies Files, ste. 140
Slage 3 L
HTML Cod . )
i Action Listener &
Handler Module ¢
r one per language
138
Translation Packags (TF) H
L 1
f‘ pne TP per screen stale, amxd
159 up fo one per language

FIG. 1B

SUBSTITUTE SHEET (RULE 26)

User
Action
Data &

Metadaia



WO 2014/209263

174

r ane per language

Revisad
Translation

Packages

178

Stage 5

| Properties File

176

1 -{f@ one per language

FIG. IC

SUBSTITUTE SHEET (RULE 26)

PCT/US2013/047330
38
Stage 4 |~ 108
Revised Translation |
Package *.
Revised
Reduced Teansiat
Stage 2 ranslation
Properties Packages
File
- 7
up to one per 164
r language
# §
160
one TP per screen slate, and,
up to one per language
Stage & 172 - 110
» 180
"""""""""""""""""""" - Stage 1 o
Stage2 || Properties HTML Code Al this point, the
Properties Fije | | File Updater stage 1 HTML code
| Madule

may be compiled,
assenibled or

generaled based
on the sfage &
praperties fles.




WO 2014/209263 PCT/US2013/047330

4/8

200
f,)‘
212 Action Listener & Handler Module
f"(
Stage 1 - 202
HTML Code Registration Information Madule

-

-

Stage 2 ~ 204 User Action
Properties File Action Logger Module o Data &
Metadata
one per language - l fram Soript
216 206 Code
7 YWeb Browser Emulalor Module
Stage 1
Properties
Flie
~ 208
Screen shot Caplure Module
.................. -
from Praxy
Module
{for exampie} 1
. {210
Translation Package (TP} Creation
Module
Transtation Package {TF} i
220
/J
Reduced Stage 1§ |Reduced Siage 2
Screen Shot Properties File Properties File
up to one per language
{
fl i
/ one TP per screen state, and
218 up to one par language

FIG. 2

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/047330
300

disct or select g new
I I Add Integration I

AnCe

st

g pro

5/8
v

308 /-}+ Cancel

BSM

Add Product Int

O Cuonnect to deployed product
Q Connect to enfitied product

integration Mame

infegrate the selected product instance o either an exist

product for integration.

L%

WO 2014/209263

3027
304
3087

TR
)\‘,\\!\L R

e T b T
RS e K Sok i 2

R

7
7

B

Y

W Y e
W ILER

MR
RERA

G o
P
gi\&; P

LS

F&

~

SUBSTITUTE SHEET (RULE 26)

iin
AN

o



WO 2014/209263 PCT/US2013/047330

6/8

FIG. 44

400 ‘
N staRT ) 402
. va 404 Va 406

Stage 1. analyze stage 0 HTMU code; identily Stage 2: analyze stage 1 properties fig;
language-specific elements; provide updated provide inifial translations for at least one
HIML oode {stage 1 HTML code} and stage s target fanguage, generating at least one stage

1 properties file 2 properties file for the targat language(s)

410

- 408

a

Stags 4. analyze translation packages;
gengrate revisad iransiation packages that
may include more acourale franstations

Stage 3 [zee maethod 430/ FIG. 48]

Stage 5: [see method 460 { FIG. 4C) 412

( Siop )y 4

{ See HG. 4B on next page |

FIG. 4C

460
N starT ) 4% 6

SUCe PRLIABOUAES | M e e e e e e e oo o oo o o o o o o o e wons e o s oo s e s e v -
f 468 }
| Qnge per property key instage 2 properties Ble | e . }
f § Find propery key in Search revised reduced Replace property key i Generate stage :
E st z 2p ;‘0} ‘ rti}eé stage 2 properties files value in stage 2 ( properties file {for !
: | ﬁifﬁm E‘agg‘ﬂar | (samelanguage. all || properties fie withvaiue | ¥ parieularianguage | |
(o language) ‘ screen states) for same from revised reduced | 4 with updated |
[ S property key slage 2 properties fle | | | properly keyvalves |
i { ~ ~ ~ H a §
(L %8 e e ; 414 l
e e e o o o e e e e e e e e e et e e e e g e e e e e e e et e e . e e e . e e 3

SUBSTITUTE SHEET (RULE 26)



WO 2014/209263

7i8

PCT/US2013/047330

FIG. 4B

432"

Register app name, domain, stage T HTML
code, refated properties files, ele.
{registration information}

.

434~

Actess {e.g., in response to HTTP request
from web browser) stage 3 HTML code via
proxy maodule

436"

Muodify (via proxy module; stage 3 HTML
code o include scripd code

|

Send stage 3 HTML code to web browser

438"

440"

Access user aclion data {& relaled
metadata) {e.g., in response 1o user
interacting with stage 3 HTML code}

E

442"

Determine if user action dats relates o any
registration information

w

444~

Emulate execution of stage 1 HTML code {or
other related HIML cods)
using user action dala

B

Detect a first or next screen stale

once per language
r

l

=

Analyze stage 2 propertias file for parficular
language) fo determine portions that relate o
screen state

Generate reduced stage 2 proparties file ffor
parficudar language) with only portions that
refate fo screen slale

—— — —— ——— — —— ook

Analyze stage 1 properties file o determine
portions that relate to screen slate

:

Generale reduced stage 1 properties file with
only portions that relate o screan state

N

Caphire soreen shot for sareen state

. A

Package screen shot, reduced stage 2
properties files and reduced stage 1
properties file info one or more TPs

repeat for each screen stale

h

(" stop )49

SUBSTITUTE SHEET (RULE 26)



WO 2014/209263 PCT/US2013/047330

8/8
500
N,

STAGE COMPUTING BEVICE

520~ MACHINE-READABLE
STORAGE MEDIUM

|  CODE AND PROPERTIES FILE 510
ACCESS INSTRUGCTIONS £

— PROCESSOR

522~

524~{ || USERAGTION DATA AGCESS
INSTRUCTIONS

526~ SCREEN STATE DETECTION
INSTRUCTIONS

S8 PACKAGING INSTRUCTIONS

FIG. 5
600\& /‘@ 802

Access code and properties file{s) 604
associated with an application

-

Accass user action data for the application § 606

.. 4
Detoct screen siates based on the user ¥ 608
action data and the cods

Create translation packagels) |~ 610

3 .

:xmg;gj - 612
FIG. 6

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/047330

A. CLASSIFICATION OF SUBJECT MATTER
GOO6F 17/00(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOO6F 17/00; GO6F 9/44;, GOGF 9/45

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: localization, translation, action, screen shot

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2004-0148591 Al (KUMHYR, DAVID BRUCE et al.) 29 July 2004 1-15
See paragraphs [0017]-[0061]; and figures 1-7.
Y US 6,904,563 B2 (KUMHYR, DAVID BRUCE et al.) 07 June 2005 1-15
See column 1, lines 9-11; column 7, line 3 — column 9, line 34; and
figures 7-10B.
A US 2008-0127103 Al (BAK, NATHAN VICTOR) 29 May 2008 1-15

See paragraphs [0031]-[0072] and figures 1-14.

A EP 1315085 A1 (SUN MICROSYSTEMS INC.) 28 May 2003 1-15
See paragraphs [0086]-[0295] and figures 1-15b.

A EP 1014262 A2 (TRANSWARE DEVELOPMENT LIMITED) 28 June 2000 1-15
See paragraphs [0020]-[0056]; and figures 1-7.

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
16 April 2014 (16.04.2014) 13 June 2014 (13.06.2014)
Name and mailing address of the [ISA/KR Authorized officer

International Application Division

+ Korean Intellectual Property Office NH :
g

189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701, 0.4 Myong
Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8528
Form PCT/ISA/210 (second sheet) (July 2009




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2013/047330

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004-0148591 Al 29/07/2004 None

US 6904563 B2 07/06/2005 US 2002-147750 Al 10/10/2002

US 2008-0127103 Al 29/05/2008 US 7752501 B2 06/07/2010
WO 2008-012172 Al 31/01/2008

EP 1315085 Al 28/05/2003 EP 1315084 Al 28/05/2003
EP 1315085 Bl 11/01/2006
EP 1315086 Al 28/05/2003
EP 1315086 Bl 05/07/2006
US 2003-0115552 Al 19/06/2003
US 2003-0126559 Al 03/07/2003
US 7447624 B2 04/11/2008

EP 1014262 A2 28/06/2000 AU 2000-16771 Al 12/07/2000
EP 1014262 A3 26/07/2000
GB 2345165 A 28/06/2000
GB 9908887 DO 16/06/1999
IE 981076 Al 28/06/2000
WO 00-38052 Al 29/06/2000

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - wo-search-report
	Page 52 - wo-search-report

