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ABSTRACT

A solution for translating translatable components in a file containing structured
information from a source language to one or more selected destination languages 1s disclosed.
In an embodiment, the translatable components in the original file may be identified by an
identifier. Such an identifier may be, for example, a prefix character string which may be
located using a suitable parser. The file and its translatable components may then be separated
into a structural base or “skeleton” file, and an “isolated” file containing the translatable
components. The translatable components in the isolated file may then be translated from the
source language to a selected destination language to form translated components. These
translated components in the isolated file may then be merged with the skeletal file to create a
new file having substantially the same structure as the original file, but with the translatable

components translated into the selected destination language.
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FILE TRANSLATION

BACKGROUND OF THE INVENTION

The present invention relates generally to computer systems, and more specifically to

translation of files containing structured information and translatable components.

One type of file containing structured information is known as an Extensible Markup
Language (“XML”) file. As known to those skilled in the art, XML is a meta-language for
documents. XML provides a way of defining structured information containing content, such
as text and graphics, and an indication of how such content may be used. Due to 1ts inherent
flexibility, XML may be used to describe structures for a wide range of data types. XML files

have thus become a widely adopted format for exchanging various types of data, for example

on the Internet.

An XML file may often include translatable components (i.e. elements or attributes) in
the structured information, typically in one source language. With the global reach of the
Internet, it is often desirable to have the translatable components in an XML file translated from
the source language to one of a number of selected destination languages. A difficulty with
translating XML files is that, due to their inherent flexibility, one XML file may have a
structure which is quite different from that of another XML file. Consequently, it may be
difficult to identify translatable components in an XML document, and the results of a

translation may not be satisfactory.

What is needed 1s a design for translating files containing structured information and

translatable components, which at least partially addresses the difficulty described above.

CA9-2003-0052 1
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SUMMARY OF THE INVENTION

The present invention provides a solution for translating translatable components 1n a
file containing structured information from a source language to one or more selected

destination languages.

In an embodiment, the translatable components in the original file may be identified by
an identifier. Such an identifier may be, for example, a prefix character string which may be
located using a suitable parser. The file and its translatable components may then be separated
into a structural base or “skeleton” file, and an ‘““isolated” file containing the translatable
components. The translatable components in the isolated file may then be translated from the
source language to a selected destination language to form translated components. These
translated components in the isolated file may then be merged with the skeletal file to create a
new file having substantially the same sfructure as the original file, but with the translatable

components translated into the selected destination language.

In an embodiment, the file containing structured information is an XML file, and the

translatable components are translatable element and attribute values in the XML file.

In another embodiment, an XML schema definition file may be created to describe the
structure of the original XML file. A suitable parser may then parse the original XML file and
use the XML schema definition file to identify all of the translatable “types™ of elements and
attributes in the original XML file. Upon such identification, values or character strings
assigned to the translatable elements and attributes may be translated from the source language
to a selected destination language. In an embodiment, the values of the translatable elements

and attributes may be overwritten in situ in the XML file by a corresponding value translated

into a selected destination language.

Advantageously, a file containing structured information and translatable components,
CA9-2003-0052 2
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such as an XML file, may be more readily translated from a source language to a selected
destination language, with a reduced probability of errors caused by attempting to translate non-

translatable parts of a file.

In .an aspect of invention, there is provided a method of translating translatable
components in a structured file, comprising:

(i) parsing said structured file to identify said translatable components and a source
language;

(11) etfecting translation of said identified translatable components from said source
language to a selected destination language so as to generate corresponding translated
components;

(111)  generating a new translated file having substantially the same structure as said

structured file and having said translated components in place of said translatable components.

In another aspect of the invention, there is provided a system for translating translatable
components in a structured file, comprising:

(a) a parser for parsing said structured file to identify said translatable components
and a source language;

(b) an 1interface to a ftranslator for translation of said identified translatable
components from said source language to a selected destination language to generate
corresponding translated components;

(c) an output module for generating a new translated file having substantially the
same structure as said structured file and having said translated components in place of said

translatable components.

In another aspect of the invention, there is provided a computer readable medium for
translating translatable components in a structured file, the computer readable medium
comprising:

(1) code for parsing said structured file to identify said translatable components and
CA9-2003-0052 3
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a source language;

(11)  code for effecting translation of said identified translatable components from
said source language to a selected destination language so as to genecrate corresponding
translated components;

(111) code for generating a new translated file having substantially the same structure as
said structured file and having said translated components in place of said translatable

components

In another aspect of the invention, there is provided a system for translating components
in a structured file, comprising:

(a) means for parsing said structured file to i1dentify said translatable components
and a source language;

(b) means for interfacing to a translator for translation of said identified translatable
components from said source language to a selected destination language to generate
corresponding translated components;

(¢c) means for generating a new translated file having substantially the same
structure as said structured file and having said translated components in place of said

translatable components.

The foregoing and other aspects of the invention will be apparent from the following

more particular descriptions of exemplary embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the figures which illustrate exemplary embodiments of the invention:

FIG. 1 1s a schematic block diagram of a generic data processing system which may
provide an operating environment for exemplary embodiments of the invention.

FIG. 2A 1s a schematic diagram of an illustrative XML file containing identified

translatable elements and attributes.

CA9-2003-0052 4
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FIG 2B is a schematic flowchart of a method in accordance with an exemplary
embodiment.
FIG. 3A is a schematic diagram of an illustrative XML file containing translatable

elements and attributes.

5 FIG. 3B is an illustrative XML schema definition file corresponding to the XML file of
FIG. 3A.
FIG. 3C is a schematic flowchart of a method in accordance with another exemplary
embodiment.
10 DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Referring to FIG 1, shown is an illustrative data processing system 100 that may provide

an operating environment for exemplary embodiments of the invention. The data processing

system 100 may include a central processing unit (“CPU”) 102 operatively connected to a

15 storage unit 104 and to a random access memory (“RAM”) 106. A user 107 may interact with
the data processing system 100 using a video display 108, and various inputs such as a
keyboard 110 and mouse 112. The data processing system 100 of FIG. 1 is illustrative and not

meant to be limiting in terms of the type of data processing system that may provide a suitable

operating environment for exemplary embodiments of the invention.

20
In the illustrative data processing system 100, a file 113 may be stored on storage 104.
For example, the file 113 may be an XML file containing structured information and
translatable components, such as translatable elements and attributes. When accessed, the XML
file 113 may be stored in RAM 106 and processed by CPU 102.
25

In the illustrative data processing system 100, a software program 114 stored on a
computer readable medium 116 may be copied onto storage 104, loaded into RAM 106, and
processed by CPU 102. For example, the software program 114 may embody a method in

accordance with an exemplary embodiment, as described further below. In an embodiment, the

CAS-2003-0052 5
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software program 114 may create one or more files, as generically indicated at 115. For
example, the file or files 115 may relate to the XML file 113 and may be created as a result of
parsing or translating the XML file 113, as discussed further below. The file or files 115 may
also be temporarily loaded into RAM 106 and processed by CPU 102, as the case may be.

Referring to FIG. 2A, shown is an example of a portion of an XML file 210 containing
translatable components, such as translatable element and attribute values. As shown at line
210a and 210f, this portion of the XML file 210 1s labeled as “UserGroups”. At line 210b, the
attribute “Description” 1s assigned the value “$3$$ Employees”. At line 210c, the attribute
“Language ID” 1s assigned the value “&en US;” to indicate “U.S. English”. This 1s the
“source” language of the XML file 210 in the context of the present discussion. At line 210d,
the element “UserCondition” is assigned the value “$$$ Users with the role of customer
service representative”. In FIG. 2A, these values are shown in boldface for the purpose of

illustration.

In an embodiment, the translatable components of the XML file 210 may be labeled by
an identifier. For example, as shown in FIG. 2A an identifier in the form of a character string

“$3$ ” may be used as a prefix to label the translatable values at lines 210b and 210d.

Now referring to FIG. 2B, shown is a translation method 200 in accordance with an
exemplary embodiment. This method 200 may be embodied as a software program (such as the
software program 114 of FIG. 1) for execution on a data processing system (such as the data

processing system 100 of FIG. 1).

As shown, translatable components in the XML file 210 may undergo extraction at
block 220. In an embodiment, the extraction method 220 may read the original XML file 210
to 1dentify the translatable components. In the present example, a parser may be used to locate
and identify occurrences of the prefix “$$$ ” in the XML file 210. In an embodiment, a

“Simple API for XML” or “SAX” parser may be used. If the prefix “$$$ * is present, then the
CA9-2003-0052 6
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attached value inside the quotation marks is assumed to be translatable and placed in an isolated

XML file at block 230. Otherwise, the component of the XML file is assumed to be non-
translatable file structure, and may be placed in a “skeleton” XML file at block 240.

In an embodiment, the isolated XML file may be configured to always have a standard
file structure. This standard file structure of the isolated XML file is known by or
communicated to a translator, such that translation of the extracted translatable components in

the isolated XML file is straightforward.

Furthermore, as an attribute description in an XML file may be extracted to the isolated

XML file as simply text, the attribute description is significantly easier to translate.

In an embodiment, a serial number (not shown) may be associated with each translatable
value extracted at block 220 from the original XML file. When a translatable value is
extracted, the associated serial number may be used as a “placeholder” in the skeleton XML file
such that the translated value may be subsequently returned to its proper location. For this

purpose, the serial number may also be stored with each translatable component in the isolated

XML file at block 230.

The isolated XML file may then undergo translation at block 242 to a selected
destination language. For the purpose of this translation, the assigned value of “&en US;” of
the “Language ID” attribute at line 210c may be passed on to block 242 along with the isolated
XML ftile.

The translation at block 242 may then translate the translatable components in the
1solated XML file and create one of a number of translated, isolated XML files 250a — 250n in
one of a number of selected destination languages. The translation at block 242 may be
performed by any one of a number of translators. For example, the translation may be

performed by a software program which attempts to simulate human translation, or more simply

CA9-2003-0052 7
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attempts pseudo-translation using equivalent words in a dictionary. Alternatively, the
translatable components in the isolated XML file may be translated by a human translator (e.g.
the user 107 of FIG.1). It will also be appreciated that the isolated XML file may be
temporarily removed from the data processing system 100, translated elsewhere, and then
returned to the data processing system 100. In each case, a translated, isolated XML file
250a—250n is created. Any one of these translated isolated XML files 250a— 250n may then
be merged with the skeleton XML file at block 260.

The merging at block 260 may create one of a number of new XML files 270a—270n
which represent translated destination language equivalents to the original XML file 210. That
is to say, the skeletal structure of the new XML files 270a—270n will be substantially 1dentical
to that of the original XML file 210, but the translatable components will have been translated
into the selected destination language. During this merging procedure, each translated
component may be returned to its proper location in the new XML files 270a—270n, for
example by matching its serial number with that of a placeholder in the skeleton XML file 240.

The translatable components in the merged files 270a—270n need not contain the
prefix “$$$ . This is because the original file 210 will typically be available as a source for
translation, and attempting to translate a translated version may result in more translation errors

than if the original file 210 is always used as the translation source.

In an embodiment, a new language identifier corresponding to the translated language
may replace the original language identifier on line 210c¢ of the original XML file 210. For

example, 1f translated to Spanish, the string “&es ES;” may replace the original string
“&en US;”.

The exemplary method 200 shown in FIG. 2B first identifies and extracts the
translatable components contained in the XML file 210, before translation of the translatable

components takes place. This placement of the translatable components into an isolated file

CA9-2003-0052 ]
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allows translation to proceed with a substantially reduced likelihood of errors arising from

attempted translation of non-translatable parts of the original XML file 210.

Now referring to FIG. 3A, shown is another example of a portion of an XML file 310.
As shown at lines 310a and 310f, this portion of the XML file 310 is labeled as “UserGroups™.
Within this portion of the XML file 310, certain elements and attributes are defined. For
example, at line 310b, the attribute “Name” is assigned the value of “Employees”. At line
310c, the attribute “Language ID” is assigned the value of “&en US;” to indicate “US English”.
At line 310d, the element “UserCondition” is assigned the value “Users with role of customer
service representative”, In FIG. 3A, these assigned values are shown in boldface for the

purpose of illustration.

Referring to FIG. 3B, shown is an illustrative example of an XML schema definition file
320 associated with the portion of the XML file 310 of FIG. 3A. In this example, the XML
schema definition file 320 includes lines 320a—320; providing a complete structural
description of the portion of the XML file 310. The XML schema definition file 320 further
provides information identifying the translatable elements and attributes in the XML file 310.
For example, at line 320c¢, the element “UserCondition” is identified as being a “translatable”
type. Also, at line 320g the attribute “Description” is identified as being a “translatable” type.
At line 3201, the attribute “LanguagelD” 1s identified as being a “language identifier” type.

Now referring to FIG. 3C, in an embodiment, the original XML file 310 of FIG.
3A and the XML schema definition file 320 of FIG. 3B may both be used as inputs at block 330
to parse the translatable elements and attributes in XML file 310. More specifically, the XML
schema definition file 320 of FIG. 3B may be used by a parser to identify in the XML file 310
the elements and attributes which are “translatable”. In an embodiment, a “Document Object
Model” or “DOM?” parser may be used to parse both the XML file 310 and the XML schema
definition file 320. As will be appreciated by those skilled in the art, a tree structure formed by

the DOM parser from the schema definition file 320 may be used to identify the “translatable”
CA9-2003-0052 9
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types of elements and attributes. Upon identification, each “translatable” type of element or
attribute may be translated in situ from the source language “&en US;” to a selected destination

language.

As shown in FIG. 3C, after undergoing the parsing procedure at block 330, the
translatable elements may be translated at block 332. As at block 242 of FIG. 2B, the
translation may be effected by any one of a number of translators, including translation by a

software program, and translation by a human translator.

The translated XML file may then be saved as one of a number of new XML files
340a—340n 1ncorporating the translated elements and attributes. The source language
1identifier “&en US;” provided in the XML file 310 may also be overwritten by the new
destination language identifier corresponding to the selected destination language. For

example, the selected destination language may be Spanish, with the identifier “&es ES;”.

While exemplary embodiments have been described above, it will be apparent to those

skilled in the art that various changes and modifications may be made.
For example, while a prefix character string has been described as a possible identifier
for translatable components, it will be appreciated that any other type of suitable identifier

recognized by a software program may also be used.

Theretfore, the scope of the invention is limited only by the language of the following

claims.

CA9-2003-0052 10
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The embodiments of the invention in which an exclusive property or privilege is claimed are

defined as follows:

1. A method of translating translatable components in a structured file, comprising:
(1) parsing said structured file to identify said translatable components and a source
language;

(if)  effecting translation of said identified translatable components from said source
language to a selected destination language so as to generate corresponding translated
components;

(iii)  generating a new translated file having substantially the same structure as said

structured file and having said translated components in place of said translatable components.

2. The method of claim 1, wherein (i) comprises searching for an identifier which

identifies each translatable component.

3. The method of claim 2, wherein said identifier is a prefix.

4. The method of claim 3, wherein (1) comprises identification of said prefix using a
parser.

5. The method of claim 1, further comprising extracting said identified translatable

components into an isolated file for effecting translation in (i1) of said translatable components

to said translated components.

6. The method of claim 5, wherein said structured file, after extraction of said identified

translatable components, comprises a skeleton file.

7. The method of claim 6, wherein (ii1) comprises merging said skeleton file and said

translated components in said 1solated file.

CA9-2003-0052 11
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8. The method of claim 7, wherein said structured file 1s an XML file, and said translatable

components comprise translatable element and attribute values.

9. The method of claim 1, wherein (i) comprises utilizing a structure definition file
corresponding to said structured file to identify said translatable components, said structure
definition file containing identification information for said translatable components in said

structured file.

10.  The method of claim 9, wherein (11) comprises translating said translatable components
in situ and (ii1) comprises replacing said translatable components with said corresponding

translated components.

11. The method of claim 10, wherein said structured file is an XML file and said structure

definition file is an XML schema definition file identifying translatable elements and attributes
in said XML file.

12. A system for translating translatable components in a structured file, comprising:

() a parser for parsing said structured file to identify said translatable components
and a source language;

(b) an 1interface to a translator for franslation of said identified translatable
components from said source language to a selected destination language to generate
corresponding translated components;

(c) an output module for generating a new translated file having substantially the
same structure as said structured file and having said translated components in place of said

translatable components.

13.  The system of claim 12, wherein said identifier is a prefix.

CA9-2003-0052 12
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14.  The system of claim 13, wherein said structured file is an XML file, and said parser
comprises a SAX parser for searching for said identifiers which identify each translatable

component.

15.  The system of claim 12, further comprising an extraction module for extracting said

identified translatable components into an isolated file for interfacing with said translation unat.

16. The system of claim 15, wherein said structured file, after extraction of said i1dentified

translatable components, comprises a skeleton file.

17.  The system of claim 16, wherein said output module merges said skeleton file and said

translated components in said 1solated file.

18.  The system of claim 12, wherein said parser is configured to parse a structure definition
file corresponding to said structured file, said structure definition file containing identification

information for said translatable components in said structured file.

19.  The system of claim 18, wherein said structured file is an XML file, said structure

definition file is an XML schema definition file, and said parser comprises a DOM parser.

20.  The system of claim 19, wherein said translation module is configured to use said XML
schema definition file and said DOM parser to identify said translatable components in said

XML file, and to translate said translatable components in situ.

21. A computer readable medium for translating translatable components in a structured
file, the computer readable medium comprising:
(1) code for parsing said structured file to identify said translatable components and

a source language;

(1)  code for effecting translation of said identified translatable components from
CA9-2003-0052 13
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said source language to a selected destination language so as to generate corresponding
translated components;
(i11) code for generating a new translated file having substantially the same structure as

said structured file and having said translated components in place of said translatable

components.

22. A system for translating components 1n a structured file, comprising:

(a) means for parsing said structured file to identify said translatable components
and a source language;

(b)  means for interfacing to a translator for translation of said identified translatable
components from said source language to a selected destination language to generate
corresponding translated components;

(c) means for generating a new translated file having substantially the same
structure as said structured file and having said translated components in place of said

translatable components.
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210a —» <UserGroups>

210b —>» <UserGroup Name="Employees” OwnerlD="RootOrganization” Description="$$$_Employees”
210c —» MemberGrouplD="-161" LanguageiD="&en_US;">

210d —> <UserCondition>$%$$_Users with role of customer service representative</UserCondition>
210e —>» <UserGroup>

210f —» <UserGroups>

FIG. 2A
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310
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310a—>» <UserGroups>

310b—> <UserGroup Name="Employees” OwnerlD="RootOrganization” Description="Employees”
310c—>» MemberGrouplD="-161" LanguagelD="&en US;">

310d—> <UserCondition>Users with role of customer service representative</UserCondition>
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310e——> <UserGroup>

310f—>» <UserGroups>

FIG. 3A
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320a—» <xsd:complexTypename="UserGroup™
320b—> <xsd:.sequence> 5
320c—> <xsd:element name="UserCondition” type="translatable’/>
320d—»> <xsd:sequence> |
320e—~» <xsd:attribute name="Name” type="xsd:integer’/>
320f—» <xsd:attribute name="OwnerlD" type="xsd:integer’/>
320g—> <xsd:attribute name="Description” type="translatable”/>
320h—> <xsd:attribute name="MemberGrouplD” type="xsd:integer’/>
320i—» <xsd:attribute name="Languagel|D" type="language_identifier’/>

320j—» </xsd:complexType>

FIG. 3B
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