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WEB TRANSLATION WITH DISPLAY REPLACEMENT 

BACKGROUND 

This specification relates to translation of markup language documents. 

Generally speaking, a markup language document is an electronic document 

5 containing text and annotations to the text. The annotations generally include structure 

information and describe how text should be formatted and displayed to a user. Examples of 

markup language documents include HyperText Markup Language (HTML) documents, 

extensible markup language (XML) documents, and Semi-Extensible Markup Language 

(SEML) documents. 

10 Translation services for markup language documents typically provide a static 

translation of the document. An identifier of the document (for example, a uniform resource 

locator (URL)) is sent to the translation service. The translation service retrieves the 

document, translates the document, and presents a translation of the document as the 

document appeared when it was retrieved. 

15 SUMMARY 

This specification describes technologies relating to translation of markup language 

documents with display replacement. 

These technologies can be realized in the novel embodiments listed at the end of this 

specification and in the claims. 

20 The listed embodiments and other embodiments of the subject matter described in this 

specification can be implemented so as to realize one or more of the following advantages. 

Markup language documents stored on a server can be translated in place on a client. The 

translation can be dynamic, in that it allows users to interact with scripts on a translated page 

as the users would with scripts on a non-translated page. Secure files and local (or intranet) 

25 files can be translated even when the translation service cannot access the files. Files that are 

accessible only with a user log-in can be translated even when the translation service cannot 

access the files. A client machine can translate a markup language document or revert a 

markup language document to its original language without reloading the document content 

from a server. 

30 The details of one or more embodiments of the subject matter described in this 

specification are set forth in the accompanying drawings and the description below. Other 
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features, aspects, and advantages will become apparent from the description, the drawings, 

and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A-1B illustrate an example markup language document and an example display 

5 of the markup language document. 

FIG. 1C illustrates an internal document object model (DOM) representation of the 

markup language document. 

FIG. 2 illustrates an example display of an HTML web page and an example display 

of a translated version of the web page. 

10 FIG. 3 illustrates an example architecture of a system that provides translations of 

markup language documents. 

FIG. 4 illustrates an example architecture of a system in which translations of markup 

language documents are provided through the actions of an add-in component. 

FIG. 5 illustrates an example method for combining the text in text nodes in an 

15 internal representation of a document into segments and sending the segments to a 

translation service to be translated. 

FIG. 6 illustrates an example method for updating an internal representation of a 

markup language document using a translated segment. 

FIG. 7 illustrates an example of method for dynamically translating a portion of a 

20 document. 

FIG. 8 illustrates an example method for switching from a translated version of a 

document to an original language version of a document using a cache. 

FIG. 9 illustrates an example method for translating the text of a markup language 

document. 

25 Like reference numbers and designations in the various drawings indicate like 

elements. 

DETAILED DESCRIPTION 

FIG. 1 A-IB illustrate an example markup language document 102 and an example 

display 104 of the markup language document 102. 

30 The markup language document 102 is an HTML document. Annotations are 

represented as tags in the document. For example, the <html> tag 106 and the </html> tag 

108 indicate that the text between the tags is in the HTML language. The <title> tag 110 and 
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the </title> tag 112 indicate that the text between the tags should be formatted as a title. The 

<b> tag 114 and the </b> tag 116 indicate that the text between the tags should be formatted 

in bold. 

FIG. IB illustrates a display of the markup language document 102. To display a 

5 markup language document, a markup language display program generates an internal 

representation of the document and renders the document from the internal representation as 

specified by the annotations. The markup language display program is a computer program 

that allows a user to display and interact with a markup language document. Examples of 

such programs are web browsers, e.g., Firefox™, available from the Mozilla Project in 

10 Mountain View, California and XML document editors. 

Some markup language documents include image annotations, such as the <img> tag 

122, indicating that an image should be displayed. Some markup language documents 

include script tags, such as the <script> and </script> tags 124 and 126 indicating that text 

between the script tags is a script (i.e., executable program code). When the document is 

15 displayed, the script can be executed by the markup language display program. Examples of 

scripts include action scripts, JavaScript scripts, and AJAX scripts. 

FIG. 1C illustrates an internal document object model (DOM) representation 150 of 

the markup language document 102. The document object model provides an interface that 

allows executing scripts to access and update the style, structure, and content of the document. 

20 Executing scripts can process the document and use the DOM to incorporate the results of the 

processing into the document. 

As shown in FIG. 1C, the DOM represents a document as a tree of node objects. 

Each node corresponds to a part of the document. Nodes can be various types including, for 

example, root nodes (e.g., the root node 152), element nodes (e.g., the title element node 154), 

25 attribute nodes (e.g., the source attribute node 160), text nodes (e.g., text node 158) and script 

nodes (e.g., script node 162). A text node is a node corresponding to text in the document, 

and includes text stored in the node. An element node is a node corresponding to an 

annotation in the document such as <html> tags or <title> tags. An attribute node is a node 

corresponding to an attribute of an element node, such as the source for an <image> tag. A 

30 script node includes an executable script. A DOM representation can also include other types 

of nodes. 
The structure of the tree is determined by the hierarchical relationships between nodes. 

The hierarchical relationships of the nodes is due to the nesting of annotations in the 
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document. The hierarchical structure, as well as the order of nodes at the same level of the 

tree, is processed by a markup language display program and used to present the document. 

FIG. 2 illustrates an example display of an HTML web page 202 and an example 

display of a translated version 224 of the web page. The illustrated display is generated by a 

5 web browser. 

The web browser initially displays the web page in its original form, with its text in 

the original language of the web page. When translation is initiated, the web browser (or an 

add-in running in the web browser) extracts segments of text (e.g., Segment A 210, Segment 

B 212, and Segment C 214) from the internal representation of the document and sends the 

10 segments to a translation service 216. The web browser receives translated segments (e.g., 

Translated Segment A 218, Translated Segment B 220, and Translated Segment C 222) from 

the translation service and uses the translated segments to update the internal representation 

of the document 202, resulting in a translated version of the document. For example, the web 

browser uses Translated Segment A to update the internal representation corresponding to 

15 region 204, Translated Segment B 220 to update the internal representation corresponding to 

region 206, and Translated Segment C 222 to update the internal representation 

corresponding to region 208. Because the internal representation has been updated, the web 

browser displays a translated version 224 of the web page. 

In some implementations, the web browser performs translation in response to user 

20 input requesting the translation. The input can be, for example, a user request such as 

clicking a "translate page" button 203. In some implementations, the web browser can be 

configured to translate all web pages that are not in the user's preferred language, or one of 

the user's preferred languages, or to translate portions of documents that are not in such 

language or languages. 

25 In some implementations, once a web page is translated, the web browser monitors 

the web page for changes to its text. Changes can occur, for example, when a script 

executing in the web browser modifies the text of the web page, or when a user clicks on a 

link in the web page, causing new or replacement text to be inserted into the web page. 

When the web browser detects a change in the text of the web page, it identifies the new text 

30 and sends the text to the translation service. The web browser uses the resulting translated 

text to update the internal representation, and then displays an updated web page 

corresponding to the updated internal representation. 
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In some implementations, a user can select a phrase in the displayed text and cause 

the web browser (or an add-in running in the web browser) to present a translation of the 

selected text. For example, a user can select text with a mouse or other user input device and 

provide input requesting that the selected text be translated. The input can be, for example, 

5 causing the mouse cursor to hover over the selected text or selecting a user interface element 

to indicate that translation is desired. In response, the web browser causes the selected text to 

be translated using a translation service. When the web browser receives the translated text 

from the translation service, the web browser can present the translated text to the user 

through a tooltip (a box displayed over the selected text) or other graphical user interface 

10 element. In some implementations, the displayed text on the web page is translated text, and 

the user causes the web browser to present the selected text in its original language. The 

original language text can be stored on the machine running the web browser, or can be 

retrieved from the translation service. 

FIG. 3 illustrates an example architecture of a system that provides translations of 

15 markup language documents. 

A client device 302 runs a markup language display program, which in the present 

example is a web browser 304. The web browser 304 includes a browser translator module 

306 and a renderer module 310. 

The renderer module 310 presents markup language documents by rendering an 

20 internal representation of the document, such as a document object model representation. 

The renderer module 310 translates a displayed markup language document using a page 

translator module 312. The page translator module 312 analyzes the internal representation 

of the current document, extracts text from the text nodes of the representation, and sends the 

text to the browser translation module 306 for translation. The page translator module 312 

25 receives translated text from the browser translator module 306 and updates the internal 

representation. The renderer module 310 then renders the updated internal representation. 

The page translator module 312 and the browser translator module 306 can be configured to 

interact through event notifications, for example, function callbacks, event sinks, 

inter-process communication (IPC) messages, or any other convenient form of 

30 module-to-module communication. 

In some implementations, the web browser 304 maintains two internal representations 

of the markup language document: an un-translated internal representation corresponding to 

the document in its original language and a translated internal representation corresponding to 
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a translation of the document. The page translator module 312 updates the translated internal 

representation and the renderer module 310 presents the translated internal representation. 

Scripts executed in the web browser modify the un-translated internal representation and in 

response, the page translator module 312 modifies the translated internal representation. 

5 The translator component 314 receives text corresponding to one or more text nodes 

in the internal representation from the page translator module 312. The translator component 

314 then encodes the text as one or more segments in a form that can be processed by a 

translation service 308 and sends the text to a translation service 308 for translation. In some 

implementations of the translation service 308, the translation service provides its clients a 

10 translation policy that indicates acceptable segment size and encoding. In some 

implementations, the segments and their translations are encrypted before being sent to the 

translation service. The segments can be encrypted using standard encryption protocols, for 

example, HTTPS, symmetric key cryptography or asymmetric (public/private key) 

cryptography. 

15 The translator component 314 maintains data mapping each translation request to its 

corresponding segment. When segments can contain text from multiple nodes, the translator 

component also maintains data mapping each segment portion to a corresponding text node in 

the internal document representation. When a translation is received from the translation 

service, the translator component maps the response to the appropriate text node using the 

20 data. 

The translation service 308 receives segments from the browser translation module, 

translates the text of the segments into a different language, and returns the translations of the 

segments. In some implementations, the translation service is run on a server separate from 

the client device 302. In alternative implementations, the translation service is run on the 

25 client device 302. 

In some implementations, each segment is a string of text. Alternatively, each 

segment (and its translation) can be a data structure that contains the text of the text nodes as 

separate entities. For example, each segment can include a number of sub-segments, where 

each sub-segment includes text from a text node and optional metadata about the text. The 

30 text sent to the translation service 308 can include in-line markup language tags (e.g., tags 

occurring within a block of text). As another example, each segment can be the internal 

representation containing the text nodes (or a portion of the internal representation, or a 

reduced or redacted version of the internal representation). If the internal representation is 
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too large to send as a single internal representation, the internal representation can be sent to 

the translation service in multiple segments. 

When the translation service receives a segment, it translates the text in the segment 

and returns a translated segment in the same form as the received segment (e.g., a string of 

5 text if the segment was a string of text, or a collection of sub-segments if the segment was a 

collection of segments). Alternatively, the translation service can return a translated segment 

in a form such that the translated text can be mapped to the text nodes in the segment (e.g., 

the translation service can return an "original text" = "translated text" pair which can be used 

to map the translated text back to the original text stored in the text nodes, or when the 

10 segment is an internal representation of the document, the translation service can return a 

collection of sub-segments corresponding to the text of text nodes in the partial internal 

representation of the document). If the text includes in-line markup language tags, the 

translation service may translate the text without the tags, and then insert the tags back into 

the translated text at the appropriate locations. For example, if the text includes multiple 

15 sentences, and one sentence is marked with <b> </b> tags, then the translation service may 

mark the translated sentence with the same tags. 

When the translation service receives a segment containing sub-segments, it translates 

the text of each sub-segment and generates a translated segment containing an entry for each 

translated sub-segment. 

20 In some implementations, the translation service receives metadata with the segment. 

The metadata specifies additional information about the segment, for example, the language 

into which the segment should be translated, the language of the original document (e.g., as 

detected from HTTP headers in the document), an identification of the text nodes to which 

the segment corresponds, markup annotations corresponding to the text, or metadata of the 

25 document itself (e.g.,, the document's meta tags). 

In some implementations, the translation service may detect information about the 

segment. For example, the translation service can detect the current language of the segment 

by comparing the text of the segment to text in different languages and selecting the language 

that is the closest match. Any detected information can be returned with the translated 

30 segment. 

FIG. 4 illustrates an example architecture of a system in which translations of markup 

language documents are provided through the actions of an add-in component. In this 

example, the system includes a conventional web browser 404 and a browser add-in 412 
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installed in the web browser, e.g., a toolbar or gadget, that interacts with the DOM and a 

translation service, and that may also interact with the user. 

The add-in 412 includes a translator module 410. The translator module performs the 

functions of both the page translator module 312 and the browser translator module 406 

described above in reference to FIG. 3, except that in conventional systems, the web browser 

and the add-in only interact with one internal representation of the document. 

FIG. 5 illustrates an example method 500 for combining the text in text nodes in an 

internal representation of a document into segments and sending the segments to a translation 

service to be translated. In the present example, the document is an HTML document 

including multiple frames. The method considers the nodes of each frame in turn, generates 

segments of text from text nodes, and sends the segments of text to be translated. For 

convenience, the example method 500 will be described in reference to a system that 

performs the method 500. The system can be, for example, a computer running a web 

browser 304 or a web browser 404 with an add-in 412. 

The system initializes a frame index variable to 0 (step 502). Frameindex identifies 

the current frame, i.e., the frame that is currently being processed. 

The system extracts the text from each frame in turn, until all of the frames have been 

processed. The system then initializes a current node variable to store a reference (e.g., a 

pointer) to the first node of the current frame (step 506). The current node variable points to 

the current node, i.e., the node that is currently being processed. 

The system determines whether or not the current node is a text node (step 508). This 

can be done, for example, by examining the type of the current node. 

If the current node is a text node, the system adds the text in the current node to a 

nodesegment data structure and to an original string array data structure. The system also 

adds a reference to the node itself to a nodearray data structure (step 510). The nodearray 

stores references to the text nodes in the document The original_string_array stores the 

original (not translated) text of the text nodes in the document, and serves as a cache of the 

original text in each node. The node segment stores the current segment being built. The 

segment can be formatted, for example, as specified by a translation policy of a translation 

service. 

The system determines whether the node segment should be sent to the translation 

service for translation (step 512). The system can determine whether the node segment 

should be sent for translation, for example, based on whether the segment is large enough 
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(i.e., contains enough text, as specified by the translation service or a segment policy of the 

system), whether the segment is about to become too large (e.g., because the size of the next 

text node would cause the segment to exceed a maximum size specified by the translation 

service), or whether the segment represents a coherent piece of the document structure. For 

5 example, the system can determine that the node segment should be sent for translation when 

the segment has a predetermined number of text nodes, at least a predetermined number of 

characters, or at least a predetermined number of words. The predefined number can be an 

absolute number, or an acceptable range. Alternatively, the system can use the structure of 

the internal representation to determine a segment should be sent for translation when the 

10 segment represents a coherent piece of the document structure, for example, by containing an 

entire paragraph, an entire sentence, or other logical units of the document. For example, a 

segment corresponding to a paragraph element node can be translated once it contains all of 

the text nodes that are descendants of the paragraph element. 

In some implementations, the system sends a segment for translation as soon as the 

15 segment is large enough. If the node segment should be translated, the text in the 

node segment is sent to a translate server and the node segment data structure is cleared 

(step 514). 

The system then begins to process the next node in the frame. The system updates 

current node to point to the next node in the frame (step 516). If the current node is not an 

20 end node for the frame, the system determines whether or not the new current node is a text 

node (steps 518, 508). Otherwise, the system increments frame index (steps 518, 520) and 

determines whether frame index is less than the total number of frames (step 502). If the 

frame index is greater than or equal to the total number of frames (i.e., when all of the frames 

have been processed), the system sends text in node segment to a translation service to be 

25 translated, and clears the node_segment data structure(step 522). 

FIG. 6 illustrates an example method 600 for updating an internal representation of a 

markup language document using a translated segment. The method iterates over the text 

nodes in the internal representation corresponding to the translated segment and updates the 

text of the nodes using translated text in the translated segment. For convenience, the 

30 example method 600 will be described in reference to a system that performs the method 600. 

The system can be, for example, a computer running a web browser 304 or a web browser 

404 with an add-in 412. 
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The system receives a translated segment corresponding to a segment of text from the 

document and stores the translated segment in a translated segment data structure (step 602). 

The translated segment is received, for example, from a translation service. The translated 

segment corresponds to nodes that were added to the node array (for example, when the 

5 system was performing the method described above in reference to FIG. 5) between a begin 

index and an end index. 

The system initializes a translatedsegmentindex variable to 0 and initializes a 

nodearrayindex variable to the begin index for the translated segment (step 604). 

Translated segment index identifies the current sub-segment of the translated segment, i.e., 

10 the sub-segment that is currently being processed. Node array index identifies the current 

node in the node array whose text is being updated. 

The system sets the current node variable to point to the current node being updated, 

i.e., the node identified by the node array index, and stores the text in the sub-segment of the 

translated segment corresponding to the translated segment index in a 

15 current node translation data structure(step 608). 

The system verifies that the current node is a valid node (step 610). A node is valid if 

the node has not been removed from the internal document representation and the text of the 

node has not been changed since the node was added to the node array. A node can become 

invalid, for example, when a script executed in the web browser displaying the document 

20 removed the node from the internal representation of the document after the system sent the 

text of the node for translation, when the web browser began loading a new document after 

the system sent the text of the node for translation, or when the text of the node changed after 

the system sent the text for translation. Detection of invalid nodes can be dependent on the 

web browser displaying the document. For example, in some implementations, the system 

25 receives a mutation event when a node is removed or modified. In these implementations, 

the system marks a node as dirty when the system receives a mutation event for the node. A 

node is valid when it has not been marked. 

In some implementations, the system automatically removes an invalid node from the 

node_array when it receives a mutation event (e.g., a DOM Level 2 Mutation Event) for the 

30 node. In some implementations, the system determines whether a node is valid by trying to 

access the node. If the system is unable to access the node, the node is invalid. If the system 

is able to access the node, the system compares the text of the node to the text stored in 

10 



WO 2010/105383 PCT/CN2009/000291 

original string_array for the node. If the texts match, the system determines that the node is 

valid. Otherwise, the system determines that the node is invalid. 

If the current node is not a valid node, the system removes the node from the 

node array (step 612). In some implementations, once the system removes the current node 

5 from the node array, the system determines whether the node is invalid because it was 

removed from the document or because it was modified. If the node was modified, the 

system then determines whether a pointer to the modified node is stored in the node array. If 

not, the system translates the text in the modified node by adding the modified node to the 

node array, sending the text of the modified node to the translation service for translation, 

10 and updating the replacement node with translated text received from the translation service. 

If the current node is a valid node, the system replaces the text of the node with the 

text stored in the current node translation, and stores the text in the currentnodetranslation 

in the translated string array (step 614). 

The system then begins to process the next node corresponding to the translated 

15 segment by incrementing the translated segment index and the nodearrayindex (step 616). 

The system determines if the entire translated segment has been processed by 

comparing the translatedsegment index to the total number of sub-segments in the 

translated segment and comparing the node array index to the end index for the translated 

segment (step 606). If the translated segment index is greater than or equal to than the total 

20 number of elements and the node array index is greater than the end index, then the system 

stops performing the method. Otherwise, the system updates current_node and 

current node translation (step 608). 

FIG. 7 illustrates an example method 700 for dynamically translating a portion of a 

document. In the present example, the document is an HTML document including one or 

25 more frames. For convenience, the method 700 will be described in reference to a system 

that performs the method 700. The system can be, for example, a computer running a web 

browser 304 or a web browser 404 with an add-in 412. 

The system receives a notification that the document has been updated (step 702). 

The document can be updated, for example, when a web browser displaying the document 

30 executes a script in the document, and the executing script modifies text content of the 

document. When the system is a web browser, the notification can be received from a 

renderer module 310. When the system is a browser add-in 412, the notification can be 

received from the web browser 404 displaying the document. 
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The system traverses the node array to remove any invalid nodes in the array (step 

704). The system can determine whether a node is valid, for example, as described above in 

reference to FIG. 6. 

The system initializes frameindex to 0 to identify the first frame in the page (step 

5 706). 

The system initializes current node to point to the first node of the current frame, i.e., 

the current node being processed (step 710). 

The system determines whether or not the current node is a text node (step 712). If 

the current_node is a text node, the system examines translated string array to determine 

10 whether the text of the current node is recorded in translated_string_array (step 714). 

If the text of the current_node is not recorded in the translated_string_array, the 

system adds the text in the text node to the node segment and to the originalstringarray 

(step 716). The system determines whether the node segment should be sent for translation 

(step 718). If so, the system sends the text in the node segment to a translation service and 

15 then clears the node segment data structure(step 720). 

The system then begins to process the next node in the frame by updating 

current node to point to the next node in the frame (step 722). If the current node is not an 

end node for the frame, the system determines whether or not the new node is a text node 

(steps 724, 712). Otherwise, the system increments the frame index and determines whether 

20 frame index is less than the total number of frames (step 726, 708). 

When the frame index is not less than the total number of frames (i.e., all of the 

frames have been processed), the system sends the text in the node segment to a translation 

service and then clears the node_segment data structure(step 728). 

FIG. 8 illustrates an example method 800 for switching from a translated version of a 

25 document to an original language version of a document using a cache. The method iterates 

over each valid node identified by the node_array and replaces the translated text in the node 

with the original text of the node. For convenience, the example method 800 will be 

described in reference to a system that performs the method 800. The system can be, for 

example, a computer running a web browser 304 or a web browser 404 with an add-in 412. 

30 The system initializes node array index to 0 (step 802). The system then sets the 

current node variable to point to the node stored in the node array at the node array index, 

and stores the text stored in the original string array corresponding to the current node in a 
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currentnodeoriginalstring data structure (step 806). The currentnodeoriginalstring 

stores the original text of the current node. 

The system determines whether the current node is a valid node (step 808), for 

example, as described above in reference to FIG. 6. If the current node is a valid node, the 

system replaces the current text of the current node with the text stored in the 

current node original string (step 810). If the current node is not a valid node, the system 

skips the node. In some implementations, the system determines whether there is a modified 

node and requests translation of the modified node from the translation service as described 

above in reference to FIG. 6. 

The system then increments the node array index (step 812) and determines whether 

the node_array_index is less than the number of nodes in the node_array (step 804). 

FIG. 9 illustrates an example method 900 for translating the text of a markup 

language document. For convenience, the example method 900 will be described in 

reference to a system that performs the method 900. The system can be, for example, a 

computer running a web browser 304 or a web browser 404 with a browser add-in 412. 

The system displays a markup language document (step 902). The markup language 

document can be, for example, a web document or a document on a user's local computer. 

Web documents can be retrieved using a secure transfer protocol, for example, using secure 

hypertext transfer protocol (HTTPS) or using an insecure transfer protocol, for example, 

hypertext transfer protocol (HTTP). 

The system displays a markup language document by rendering an internal 

representation of the document, for example, a document object model representation as 

described above in reference to FIG. 1C. 

The system sends a data structure containing the texts from the text nodes to a 

translation service, and the texts in the text nodes are replaced with corresponding translated 

texts to generate a translated internal representation of the markup language document (step 

904). In some implementations, translation is requested as described above in reference to 

FIG. 5 and the text of the nodes is replaced with translated texts as described above in 

reference to FIG. 6. In alternative implementations, the text of each node is individually sent 

to a translation service. 

A translation of the markup language document is displayed by rendering the 

translated internal representation (step 906). 
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In some implementations, the system incrementally translates the text of the nodes 

and updates the internal representation. For example, the system can request translation of 

text corresponding to a subset of the text nodes, update the internal representation with 

translated texts corresponding to the subset of nodes resulting in a partially translated 

5 representation, and then render the partially translated representation. The system can then 

repeat those steps for a different subset of the text nodes. In some such implementations, the 

system can perform incremental translation as the markup language document is loaded (e.g., 

as portions of the internal representation are received). 

In some implementations, after the translated version of the document is displayed, 

10 the system reverts the document to its original language (for example, in response to user 

input), and displays the original language version by rendering an original language internal 

representation of the document. In some implementations, the system generates the original 

language internal representation from a cache of the original language text of the nodes, for 

example, as described above in reference to FIG. 8. In alternative implementations, the 

15 system maintains the original language internal representation as a shadow copy of the 

translated internal representation and updates the original language internal representation to 

reflect any changes to the text of the document. 

In some implementations, after the translated version of the document is displayed, 

the system receives a notification that text in one of the text nodes is being replaced with new 

20 text, or that a new node containing new text is being added to the internal representation. The 

system can receive the notification, for example, as a modification event from an event 

handler, for example, running in a markup language display program displaying the 

document. In response to the notification, the system can send a data structure containing the 

new text to the translation service and replace the text in the text node with translated text 

25 received from the translation service. In some implementations, the modification event 

identifies the node being modified or added, and the system sends the text of that node to the 

translation service. In alternative implementations, the system traverses the internal 

representation to identify the node that has been modified or added, for example, as described 

above in reference to FIG. 7. 

30 Embodiments of the subject matter and the operations described in this specification 

can be implemented in digital electronic circuitry, or in computer software, firmware, or 

hardware, including the structures disclosed in this specification and their structural 

equivalents, or in combinations of one or more of them. Embodiments of the subject matter 
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described in this specification can be implemented as one or more computer programs, i.e., 

one or more modules of computer program instructions, encoded on a computer storage 

medium for execution by, or to control the operation of, data processing apparatus. 

Alternatively or in addition, the program instructions can be encoded on an 

5 artificially-generated propagated signal, e.g., a machine-generated electrical, optical, or 

electromagnetic signal, that is generated to encode information for transmission to suitable 

receiver apparatus for execution by a data processing apparatus. A computer storage medium 

can be, or be included in, a computer-readable storage device, a computer-readable storage 

substrate, a random or serial access memory array or device, or a combination of one or more 

10 of them. Moreover, while a computer storage medium is not a propagated signal, a computer 

storage medium can be a source or destination of computer program instructions encoded in 

an artificially-generated propagated signal. The computer storage medium can also be, or be 

included in, one or more separate physical components or media (e.g., multiple CDs, disks, or 

other storage devices). 

15 The operations described in this specification can be implemented as operations 

performed by a data processing apparatus on data stored on one or more computer-readable 

storage devices or received from other sources. 

The term "data processing apparatus" encompasses all kinds of apparatus, devices, 

and machines for processing data, including by way of example a programmable processor, a 

20 computer, a system on a chip, or multiple ones, or combinations, of the foregoing The 

apparatus can include special purpose logic circuitry, e.g., an FPGA (field programmable gate 

array) or an ASIC (application-specific integrated circuit). The apparatus can also include, in 

addition to hardware, code that creates an execution environment for the computer program 

in question, e.g., code that constitutes processor firmware, a protocol stack, a database 

25 management system, an operating system, a cross-platform runtime environment, a virtual 

machine, or a combination of one or more of them. The apparatus and execution 

environment can realize various different computing model infrastructures, such as web 

services, distributed computing and grid computing infrastructures. 

A computer program (also known as a program, software, software application, script, 

30 or code) can be written in any form of programming language, including compiled or 

interpreted languages, declarative or procedural languages, and it can be deployed in any 

form, including as a standalone program or as a module, component, subroutine, object, or 

other unit suitable for use in a computing environment. A computer program may, but need 
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not, correspond to a file in a file system. A program can be stored in a portion of a file that 

holds other programs or data (e.g., one or more scripts stored in a markup language 

document), in a single file dedicated to the program in question, or in multiple coordinated 

files (e.g., files that store one or more modules, subprograms, or portions of code). A 

5 computer program can be deployed to be executed on one computer or on multiple computers 

that are located at one site or distributed across multiple sites and interconnected by a 

communication network. 

The processes and logic flows described in this specification can be performed by one 

or more programmable processors executing one or more computer programs to perform 

10 actions by operating on input data and generating output. The processes and logic flows can 

also be performed by, and apparatus can also be implemented as, special purpose logic 

circuitry, e.g., an FPGA (field programmable gate array) or an ASIC (application-specific 

integrated circuit). 

Processors suitable for the execution of a computer program include, by way of 

15 example, both general and special purpose microprocessors, and any one or more processors 

of any kind of digital computer. Generally, a processor will receive instructions and data 

from a read-only memory or a random access memory or both. The essential elements of a 

computer are a processor for performing actions in accordance with instructions and one or 

more memory devices for storing instructions and data. Generally, a computer will also 

20 include, or be operatively coupled to receive data from or transfer data to, or both, one or 

more mass storage devices for storing data, e.g., magnetic, magneto-optical disks, or optical 

disks. However, a computer need not have such devices. Moreover, a computer can be 

embedded in another device, e.g., a mobile telephone, a personal digital assistant (PDA), a 

mobile audio or video player, a game console, a Global Positioning System (GPS) receiver, 

25 or a portable storage device (e.g., a universal serial bus (USB) flash drive), to name just a few. 

Devices suitable for storing computer program instructions and data include all forms of 

nonvolatile memory, media and memory devices, including by way of example 

semiconductor memory devices, e.g., EPROM, EEPROM, and flash memory devices; 

magnetic disks, e.g., internal hard disks or removable disks; magneto-optical disks; and 

30 CDROM and DVD-ROM disks. The processor and the memory can be supplemented by, or 

incorporated in, special purpose logic circuitry. 

To provide for interaction with a user, embodiments of the subject matter described in 

this specification can be implemented on a computer having a display device, e.g., a CRT 
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(cathode ray tube) or LCD (liquid crystal display) monitor, for displaying information to the 

user and a keyboard and a pointing device, e.g., a mouse or a trackball, by which the user can 

provide input to the computer. Other kinds of devices can be used to provide for interaction 

with a user as well; for example, feedback provided to the user can be any form of sensory 

5 feedback, e.g., visual feedback, auditory feedback, or tactile feedback; and input from the 

user can be received in any form, including acoustic, speech, or tactile input. In addition, a 

computer can interact with a user by sending documents to and receiving documents from a 

device that is used by the user; for example, by sending web pages to a web browser on a 

user's client device in response to requests received from the web browser. 

10 Embodiments of the subject matter described in this specification can be implemented 

in a computing system that includes a backend component, e.g., as a data server, or that 

includes a middleware component, e.g., an application server, or that includes a frontend 

component, e.g., a client computer having a graphical user interface or a Web browser 

through which a user can interact with an implementation of the subject matter described in 

15 this specification, or any combination of one or more such backend, middleware, or frontend 

components. The components of the system can be interconnected by any form or medium of 

digital data communication, e.g., a communication network. Examples of communication 

networks include a local area network ("LAN") and a wide area network ("WAN"), an inter­

network (e.g., the Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks). 

20 The computing system can include clients and servers. A client and server are 

generally remote from each other and typically interact through a communication network. 

The relationship of client and server arises by virtue of computer programs running on the 

respective computers and having a client-server relationship to each other. In some 

embodiments, a server transmits data (e.g., an HTML page) to a client device (e.g., for 

25 purposes of displaying data to and receiving user input from a user interacting with the client 

device). Data generated at the client device (e.g., a result of the user interaction) can be 

received from the client device at the server. 

While this specification contains many specific implementation details, these should 

not be construed as limitations on the scope of the invention or of what may be claimed, but 

30 rather as descriptions of features specific to particular embodiments of the invention. Certain 

features that are described in this specification in the context of separate embodiments can 

also be implemented in combination in a single embodiment. Conversely, various features 

that are described in the context of a single embodiment can also be implemented in multiple 
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embodiments separately or in any suitable subcombination. Moreover, although features may 

be described above as acting in certain combinations and even initially claimed as such, one 

or more features from a claimed combination can in some cases be excised from the 

combination, and the claimed combination may be directed to a subcombination or variation 

5 of a subcombination. 

Similarly, while operations are depicted in the drawings in a particular order, this 

should not be understood as requiring that such operations be performed in the particular 

order shown or in sequential order, or that all illustrated operations be performed, to achieve 

desirable results. In certain circumstances, multitasking and parallel processing may be 

10 advantageous. Moreover, the separation of various system components in the embodiments 

described above should not be understood as requiring such separation in all embodiments, 

and it should be understood that the described program components and systems can 

generally be integrated together in a single software product or packaged into multiple 

software products. 

15 Thus, particular embodiments of the invention have been described. Other 

embodiments are within the scope of the following claims. In some cases, the actions recited 

in the claims can be performed in a different order and still achieve desirable results. In 

addition, the processes depicted in the accompanying figures do not necessarily require the 

particular order shown, or sequential order, to achieve desirable results. In certain 

20 implementations, multitasking and parallel processing may be advantageous. 

The following are exemplary embodiments. 

A first embodiment is a method that includes the acts of displaying a markup 

language document in an original language by rendering an internal representation of the 

document, the representation including nodes, the nodes including one or more text nodes 

25 and one or more non text nodes, the text nodes each including respective original text; and 

while displaying the document from the internal representation, sending a data structure 

containing the texts from the text nodes, as distinct data entities, to a translation service and 

replacing the texts in the text nodes with corresponding translated texts received from the 

translation service to generate a first translated internal representation of the markup language 

30 document, where the original texts in the text nodes are in the original language and the 

translated texts are in a different second language; whereby a first translation of the markup 

language document is displayed by rendering the first translated internal representation. 
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A second embodiment is a method that includes the acts of the first embodiment, 

wherein sending a data structure containing the texts of the text nodes comprises extracting 

the texts from the text nodes and assembling the extracted texts into the data structure, where 

each of the texts is stored as a distinct data entity in the data structure. 

5 A third embodiment is a method that includes the acts of the first embodiment, 

wherein sending a data structure containing the texts of the text nodes comprises sending a 

copy of the internal representation. 

A fourth embodiment is a method that includes the acts of the first embodiment, 

wherein sending a data structure containing the texts of the text nodes comprises sending the 

10 data structure in multiple segments. 

A fifth embodiment is a method that includes the acts of the first embodiment, 

wherein the internal representation of the document is a document object model 

representation. 

A sixth embodiment is a method that includes the acts of the first embodiment, and 

15 further includes the acts of receiving a notification that first text in a first text node is being 

replaced with new text in the original language; then sending a data structure containing the 

new text to the translation service and replacing the text in the first text node with a first 

translated text in the second language received from the translation service to generate a 

second translated internal representation of the document; whereby a second translation of the 

20 markup language document is displayed by rendering the second translated internal 

representation. 

A seventh embodiment is a method that includes the acts of the sixth embodiment, 

wherein the new text is generated by an executable script executing in the markup language 

display program. 

25 An eighth embodiment is a method that includes the acts of the first embodiment, and 

further includes the acts of verifying that each original text is unchanged before replacing the 

original text with the corresponding translated text. 

A ninth embodiment is a method that includes the acts of the first embodiment, and 

further includes the acts of storing the original text corresponding to one or more text nodes; 

30 receiving input requesting display of the document in the original language; and replacing the 

texts in the text nodes in the first translated internal representation with the corresponding 

original texts, resulting in an original language internal representation; whereby a translation 
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of the markup language document is displayed by rendering the first translated internal 

representation. 

A tenth embodiment is a method that includes the acts of displaying a document in an 

original language by rendering an internal representation of the document, the representation 

5 including nodes, the nodes including one or more text nodes and one or more non text nodes, 

the text nodes each including respective original text; then selecting a first text node in the 

internal representation, sending a data structure containing first text in the first text node to a 

translation service, and replacing the first text in the first text node with a corresponding first 

translated text received from the translation service to generate a first partially translated 

10 internal representation of the document, where the first text is in the original language and the 

first translated text is in a different second language; whereby a first partial translation of the 

markup language document is displayed by rendering the first partially translated internal 

representation; and then selecting a second text node in the first partially translated internal 

representation, sending a data structure containing second text in the second text node, as a 

15 distinct data entity, to a translation service, and replacing the second text in the second text 

node with a corresponding second translated text received from the translation service to 

generate a second partially translated internal representation of the document, where the 

second text is in the original language and the second translated text is in the second language; 

whereby a second partial translation of the markup language document is displayed by 

20 rendering the second partially translated internal representation. 

An eleventh embodiment is a method that includes the acts of the tenth embodiment, 

wherein sending a data structure containing the texts of the text nodes comprises extracting 

the texts from the text nodes and assembling the extracted texts into the data structure, where 

each of the texts is stored as a distinct data entity in the data structure. 

25 A twelfth embodiment is a method that includes the acts of the tenth embodiment, 

wherein sending a data structure containing the texts of the text nodes comprises sending a 

copy of the internal representation. 

A thirteenth embodiment is a method that includes the acts of the tenth embodiment, 

wherein sending a data structure containing the texts of the text nodes comprises sending the 

30 data structure in multiple segments. 

A fourteenth embodiment is a method that includes the acts of the tenth embodiment, 

wherein the internal representation of the document is a document object model 

representation. 
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A fifteenth embodiment is a method that includes the acts of the tenth embodiment, 

further including the acts of receiving a notification that third text in a third text node is being 

replaced with new text in the original language; then sending a data structure containing the 

new text to the translation service, and replacing the text in the third text node with a 

5 corresponding third translated text in the second language received from the translation 

service to generate a third partially translated internal representation of the document 

whereby a third partial translation of the markup language document is displayed by 

rendering the third partially translated internal representation. 

A sixteenth embodiment is a method that includes the acts of the fifteenth 

10 embodiment, wherein the new text is generated by an executable script executing in the 

markup language display program. 

A seventeenth embodiment is a method that includes the acts of the tenth embodiment, 

and further includes the acts of verifying that each text in a text node is unchanged before 

replacing the text with the corresponding translated text. 

15 An eighteenth embodiment is a method that includes the acts of the tenth embodiment, 

and further includes the acts of storing the original text corresponding to one or more text 

nodes; receiving input requesting display of the document in the original language; and 

replacing the texts in the text nodes in the first translated internal representation with the 

corresponding original texts, resulting in an original language internal representation; 

20 whereby a translation of the markup language document is displayed by rendering the first 

translated internal representation. 

A nineteenth embodiment is a method that includes the acts of providing a translation 

service that receives text and generates a translation of the text; providing a translation 

module configured to run in a markup language display program, the markup language 

25 display program displaying a markup language document in an original language by 

rendering an internal representation of the document, the representation including nodes, the 

nodes including one or more text nodes and one or more non text nodes, the text nodes each 

including respective original text, the translation module configured to perform the following 

operations: while the markup language display program displays the document from the 

30 internal representation, sending a data structure containing the texts from the text nodes, as 

distinct data entities, to a translation service; replacing the texts in the text nodes with 

corresponding translated texts received from the translation service to generate a first 

translated internal representation of the markup language document, where the original texts 
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in the text nodes are in the original language and the translated texts are in a different second 

language, and providing the first translated internal representation to the markup language 

display program for rendering. 

A twentieth embodiment is a method that includes the acts of the nineteenth 

5 embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises extracting the texts from the text nodes and assembling the extracted texts into the 

data structure, where each of the texts is stored as a distinct data entity in the data structure. 

A twenty first embodiment is a method that includes the acts of the nineteenth 

embodiment, wherein sending a data structure containing the texts of the text nodes 

10 comprises sending a copy of the internal representation. 

A twenty second embodiment is a method that includes the acts of the nineteenth 

embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises sending the data structure in multiple segments. 

A twenty third embodiment is a method that includes the acts of the nineteenth 

15 embodiment, wherein the internal representation of the document is a document object model 

representation. 

A twenty fourth embodiment is a method that includes the acts of the nineteenth 

embodiment, wherein the translation module is further configured to perform the following 

operations: receiving a notification that first text in a first text node is being replaced with 

20 new text in the original language; then sending a data structure containing the new text to the 

translation service, and replacing the text in the first text node with a first translated text in 

the second language received from the translation service to generate a second translated 

internal representation of the document; and then providing the second translated internal 

representation to the markup language display program for rendering. 

25 A twenty fifth embodiment is a method that includes the acts of the twenty fourth 

embodiment, wherein the new text is generated by an executable script executing in the 

markup language display program. 

A twenty sixth embodiment is a method that includes the acts of the nineteenth 

embodiment, and further includes the acts of verifying that each original text is unchanged 

30 before replacing the original text with the corresponding translated text. 

A twenty seventh embodiment is a method that includes the acts of the nineteenth 

embodiment, and further includes the acts of storing the original text corresponding to one or 

more text nodes; receiving input requesting display of the document in the original language; 
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and replacing the texts in the text nodes in the first translated internal representation with the 

corresponding original texts, resulting in an original language internal representation; 

whereby a translation of the markup language document is displayed by rendering the first 

translated internal representation. 

5 A twenty eight embodiment is a method including the acts of receiving a notification 

that a phrase comprising multiple words in a markup language document displayed in a user 

interface on a client device has been selected; requesting a translation of text corresponding 

to the selected phrase from a translation service on a server; and receiving a translation from 

the translation service and then displaying the translation in the user interface. 

10 A twenty ninth embodiment is a method that includes the acts of the twenty eighth 

embodiment, wherein the translation is displayed in a tooltip. 

A thirtieth embodiment is a method that includes the acts of storing original text 

corresponding to translated text in a translated markup language document, where the 

original text is in an original language and the translated text is in a different second language; 

15 displaying the translated markup language document in a user interface; receiving a 

notification that a phrase comprising multiple words in the translated text has been selected; 

and in response to the notification, displaying the original text corresponding to the selected 

phrase. 

A thirty first embodiment is a method that includes the acts of the thirtieth 

20 embodiment, wherein the original text corresponding to the selected phrase is displayed in a 

tooltip. 

A thirty second embodiment is a system, comprising: one or more computers operable 

to perform operations comprising: displaying a markup language document in an original 

language by rendering an internal representation of the document, the representation 

25 including nodes, the nodes including one or more text nodes and one or more non text nodes, 

the text nodes each including respective original text; and while displaying the document 

from the internal representation, sending a data structure containing the texts from the text 

nodes, as distinct data entities, to a translation service and replacing the texts in the text nodes 

with corresponding translated texts received from the translation service to generate a first 

30 translated internal representation of the markup language document, where the original texts 

in the text nodes are in the original language and the translated texts are in a different second 

language; whereby a first translation of the markup language document is displayed by 

rendering the first translated internal representation. 
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A thirty third embodiment is the system of the thirty second embodiment further 

comprising a server device providing the translation service. 

A thirty fourth embodiment is the system of the thirty second embodiment, wherein 

the system comprises a client device running a markup language display program operable to 

5 perform the displaying a markup language document operation, and an add in running in the 

markup language display program operable to perform the sending the data structure and 

replacing the texts in the text nodes operations. 

A thirty fifth embodiment is the system of the thirty fourth embodiment, wherein the 

add in is a gadget. 

10 A thirty sixth embodiment is the system of the thirty fourth embodiment, wherein the 

add in is a toolbar. 

A thirty seventh embodiment is the system of the thirty second embodiment, wherein 

the system comprises a client device running a web browser operable to perform the 

displaying a markup language document, sending the data structure, and replacing the texts in 

15 the text nodes operations. 

A thirty eighth embodiment is the system of the thirty second embodiment, wherein 

sending a data structure containing the texts of the text nodes comprises extracting the texts 

from the text nodes and assembling the extracted texts into the data structure, where each of 

the texts is stored as a distinct data entity in the data structure. 

20 A thirty ninth embodiment is the system of the thirty second embodiment, wherein 

sending a data structure containing the texts of the text nodes comprises sending a copy of the 

internal representation. 

A fortieth embodiment is the system of the thirty second embodiment, wherein 

sending a data structure containing the texts of the text nodes comprises sending the data 

25 structure in multiple segments. 

A forty first embodiment is the system of the thirty second embodiment, wherein the 

internal representation of the document is a document object model representation. 

A forty second embodiment is the system of the thirty second embodiment, further 

operable to perform operations comprising: receiving a notification that first text in a first text 

30 node is being replaced with new text in the original language; then sending a data structure 

containing the new text to the translation service and replacing the text in the first text node 

with a first translated text in the second language received from the translation service to 

generate a second translated internal representation of the document; whereby a second 
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translation of the markup language document is displayed by rendering the second translated 

internal representation. 

A forty third embodiment is the system of the forty second embodiment, wherein the 

new text is generated by an executable script executing in the markup language display 

5 program. 

A forty fourth embodiment is the system of the thirty second embodiment, further 

operable to perform operations comprising verifying that each original text is unchanged 

before replacing the original text with the corresponding translated text. 

A forty fifth embodiment is the system of the thirty second embodiment, further 

10 operable to perform operations comprising: storing the original text corresponding to one or 

more text nodes; receiving input requesting display of the document in the original language; 

and replacing the texts in the text nodes in the first translated internal representation with the 

corresponding original texts, resulting in an original language internal representation; 

whereby a translation of the markup language document is displayed by rendering the first 

15 translated internal representation. 

A forty sixth embodiment is a system, comprising: one or more computers operable 

to perform operations comprising: displaying a document in an original language by 

rendering an internal representation of the document, the representation including nodes, the 

nodes including one or more text nodes and one or more non text nodes, the text nodes each 

20 including respective original text; then selecting a first text node in the representation, 

sending a data structure containing first text in the first text node to a translation service, and 

replacing the first text in the first text node with a corresponding first translated text received 

from the translation service to generate a first partially translated internal representation of 

the document, where the first text is in the original language and the first translated text is in 

25 a different second language; whereby a first partial translation of the markup language 

document is displayed by rendering the first partially translated internal representation; and 

then selecting a second text node in the first partially translated internal representation, 

sending a data structure containing second text in the second text node to a translation service, 

and replacing the second text in the second text node with a corresponding second translated 

30 text received from the translation service to generate a second partially translated internal 

representation of the document, where the second text is in the original language and the 

second translated text is in the second language; whereby a second partial translation of the 
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markup language document is displayed by rendering the second partially translated internal 

representation. 

A forty seventh embodiment is the system of the forty sixth embodiment, further 

comprising a server device providing the translation service. 

5 A forty eighth embodiment is the system of the forty sixth embodiment, wherein the 

system comprises a client device running a markup language display program operable to 

perform the displaying a markup language document operation, and an add in running in the 

markup language display program operable to perform the sending a data structure and 

replacing the texts in the text nodes operations. 

10 A forty ninth embodiment is the system of the forty sixth embodiment, wherein the 

add in is a gadget. 

A fiftieth embodiment is the system of the forty sixth embodiment, wherein the add in 

is a toolbar. 

A fifty first embodiment is the system of the forty sixth embodiment, wherein the 

15 system comprises a client device running a web browser operable to perform the displaying a 

markup language document, sending the data structure and replacing the texts in the text 

nodes operations. 

A fifty second embodiment is the system of the forty sixth embodiment, wherein 

sending a data structure containing the texts of the text nodes comprises extracting the texts 

20 from the text nodes and assembling the extracted texts into the data structure, where each of 

the texts is stored as a distinct data entity in the data structure. 

A fifty third embodiment is the system of the forty sixth embodiment, wherein 

sending a data structure containing the texts of the text nodes comprises sending a copy of the 

internal representation. 

25 A fifty fourth embodiment is the system of the forty sixth embodiment, wherein 

sending a data structure containing the texts of the text nodes comprises sending the data 

structure in multiple segments. 

A fifty fifth embodiment is the system of the forty sixth embodiment, wherein the 

internal representation of the document is a document object model representation. 

30 A fifty sixth embodiment is the system of the forty sixth embodiment, further 

operable to perform operations comprising: receiving a notification that third text in a third 

text node is being replaced with new text in the original language; then sending a data 

structure containing the new text to the translation service, and replacing the text in the third 
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text node with a corresponding third translated text in the second language received from the 

translation service to generate a third partially translated internal representation of the 

document; whereby a third partial translation of the markup language document is displayed 

by rendering the third partially translated internal representation. 

5 A fifty seventh embodiment is the system of the fifty sixth embodiment, wherein the 

new text is generated by an executable script executing in the markup language display 

program. 

A fifty eighth embodiment is the system of the forty sixth embodiment, further 

operable to perform operations comprising verifying that each text in a text node is 

10 unchanged before replacing the text with the corresponding translated text. 

A fifty ninth embodiment is the system of the forty sixth embodiment, further 

operable to perform operations comprising: storing the original text corresponding to one or 

more text nodes; receiving input requesting display of the document in the original language; 

and replacing the texts in the text nodes in the first translated internal representation with the 

15 corresponding original texts, resulting in an original language internal representation; 

whereby a translation of the markup language document is displayed by rendering the first 

translated internal representation. 

A sixtieth embodiment is a system comprising: one or more computers operable to 

perform operations comprising: providing a translation service that receives text and 

20 generates a translation of the text; providing a translation module configured to run in a 

markup language display program, the markup language display program displaying a 

markup language document in an original language by rendering an internal representation of 

the document, the representation including nodes, the nodes including one or more text nodes 

and one or more non text nodes, the text nodes each including respective original text, the 

25 translation module configured to perform the following operations: while the markup 

language display program displays the document from the internal representation, sending a 

data structure containing the texts from the text nodes, as distinct data entities, to a translation 

service; replacing the texts in the text nodes with corresponding translated texts received 

from the translation service to generate a first translated internal representation of the markup 

30 language document, where the original texts in the text nodes are in the original language and 

the translated texts are in a different second language; and providing the first translated 

internal representation to the markup language display program for rendering. 
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A sixty first embodiment is the system of the sixtieth embodiment, wherein the 

system comprises a server running a translation service. 

A sixty second embodiment is the system of the sixtieth embodiment, wherein the 

translation module is associated with an add in running in the markup language display 

5 program. 

A sixty third embodiment is the system of the sixty second embodiment, wherein the 

add in is a gadget. 

A sixty fourth embodiment is the system of the sixty second embodiment, wherein the 

add in is a toolbar. 

10 A sixty fifth embodiment is the system of the sixtieth embodiment, wherein the 

translation module and the markup language display program are a web browser. 

A sixty sixth embodiment is the system of the sixtieth embodiment, wherein sending a 

data structure containing the texts of the text nodes comprises extracting the texts from the 

text nodes and assembling the extracted texts into the data structure, where each of the texts 

15 is stored as a distinct data entity in the data structure. 

A sixty seventh embodiment is the system of the sixtieth embodiment, wherein 

sending a data structure containing the texts of the text nodes comprises sending a copy of the 

internal representation. 

A sixty eighth embodiment is the system of the sixtieth embodiment, wherein sending 

20 a data structure containing the texts of the text nodes comprises sending the data structure in 

multiple segments. 

A sixty-ninth embodiment is the system of the sixtieth embodiment, wherein the 

internal representation of the document is a document object model representation. 

A seventieth embodiment is the system of the sixtieth embodiment, wherein the 

25 translation module is further configured to perform the following operations: receiving a 

notification that first text in a first text node is being replaced with new text in the original 

language; then sending a data structure containing the new text to the translation service, and 

replacing the text in the first text node with a first translated text in the second language 

received from the translation service to generate a second translated internal representation of 

30 the document; and then providing the second translated internal representation to the markup 

language display program for rendering. 
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A seventy first embodiment is the system of the seventieth embodiment, wherein the 

new text is generated by an executable script executing in the markup language display 

program. 

A seventy second embodiment is the system of the sixtieth embodiment, further 

5 operable to perform operations comprising verifying that each original text is unchanged 

before replacing the original text with the corresponding translated text. 

A seventy third embodiment is the system of the sixtieth embodiment, further 

operable to perform operations comprising: storing the original text corresponding to one or 

more text nodes; receiving input requesting display of the document in the original language; 

10 and replacing the texts in the text nodes in the first translated internal representation with the 

corresponding original texts, resulting in an original language internal representation; 

whereby a translation of the markup language document is displayed by rendering the first 

translated internal representation. 

A seventy fourth embodiment is a system comprising: one or more computers 

15 operable to perform operations comprising: receiving a notification that a phrase comprising 

multiple words in a markup language document displayed in a user interface on a client 

device has been selected; requesting a translation of text corresponding to the selected phrase 

from a translation service on a server; and receiving a translation from the translation service 

and then displaying the translation in the user interface. 

20 A seventy fifth embodiment is the system of the seventy-fourth embodiment, wherein 

the system comprises a client device running an add in operable to perform the receiving a 

notification, requesting a translation of text, and receiving a translation from the translation 

service operations. 

A seventy sixth embodiment is the system of the seventy-fifth embodiment, wherein 

25 the add in is a gadget. 

A seventy seventh embodiment is the system of the seventy-fifth embodiment, 

wherein the add in is a toolbar. 

A seventy eighth embodiment is the system of the seventy-fourth embodiment, 

wherein the system comprises a client device running a web browser operable to perform the 

30 receiving a notification, requesting a translation of text, and receiving a translation from the 

translation service operations. 

A seventy ninth embodiment is the system of the seventy-fourth embodiment, wherein 

the translation is displayed in a tooltip. 
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An eightieth embodiment is a system comprising: one or more computers operable to 

perform operations comprising: storing original text corresponding to translated text in a 

translated markup language document, where the original text is in an original language and 

the translated text is in a different second language; displaying the translated markup 

5 language document in a user interface; receiving a notification that a phrase comprising 

multiple words in the translated text has been selected; and in response to the notification, 

displaying the original text corresponding to the selected phrase. 

An eighty-first embodiment is the system of the eightieth embodiment, wherein the 

system comprises a client device running an add in operable to perform the storing original 

10 text, displaying the translated markup language document, receiving a notification, and 

displaying the original text operations. 

An eighty second embodiment is the system of the eighty second embodiment, 

wherein the add in is a gadget. 

An eighty third embodiment is the system of the eighty second embodiment, wherein 

15 the add in is a toolbar. 

An eighty fourth embodiment is the system of the eightieth embodiment, wherein the 

system comprises a client device running a web browser operable to perform the storing 

original text, displaying the translated markup language document, receiving a notification, 

and displaying the original text operations. 

20 An eighty fifth embodiment is the system of the eightieth embodiment, wherein the 

original text corresponding to the selected phrase is displayed in a tooltip. 

An eighty sixth embodiment is a computer program product encoded on computer 

storage medium comprising instructions that when executed by a data processing apparatus 

cause the data processing apparatus to perform operations comprising: displaying a markup 

25 language document in an original language by rendering an internal representation of the 

document, the representation including nodes, the nodes including one or more text nodes 

and one or more non text nodes, the text nodes each including respective original text; and 

while displaying the document from the internal representation, sending a data structure 

containing the texts from the text nodes, as distinct data entities, to a translation service and 

30 replacing the texts in the text nodes with corresponding translated texts received from the 

translation service to generate a first translated internal representation of the markup language 

document, where the original texts in the text nodes are in the original language and the 
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translated texts are in a different second language; whereby a first translation of the markup 

language document is displayed by rendering the first translated internal representation. 

An eighty seventh embodiment is the computer program product of the eighty sixth 

embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises extracting the texts from the text nodes and assembling the extracted texts into the 

data structure, where each of the texts is stored as a distinct data entity in the data structure. 

An eighty eighth embodiment is the computer program product of the eighty sixth 

embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises sending a copy of the internal representation. 

An eighty ninth embodiment is the computer program product of the eighty sixth 

embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises sending the data structure in multiple segments. 

A ninetieth embodiment is the computer program product of the eighty sixth 

embodiment, wherein the internal representation of the document is a document object model 

representation. 

A ninety-first embodiment is the computer program product of the eighty sixth 

embodiment, further operable to cause the data processing apparatus to perform operations 

comprising: receiving a notification that first text in a first text node is being replaced with 

new text in the original language; then sending a data structure containing the new text to the 

translation service and replacing the text in the first text node with a first translated text in the 

second language received from the translation service to generate a second translated internal 

representation of the document; whereby a second translation of the markup language 

document is displayed by rendering the second translated internal representation. 

A ninety-second embodiment is the computer program product of the ninety first 

embodiment, wherein the new text is from an executable script executing in the markup 

language display program. 

A ninety-third embodiment is the computer program product of the eighty sixth 

embodiment, further operable to cause the data processing apparatus to perform operations 

comprising verifying that each original text is unchanged before replacing the original text 

with the corresponding translated text. 

A ninety-fourth embodiment is the computer program product of the eighty sixth 

embodiment, further operable to cause the data processing apparatus to perform operations 

comprising: storing the original text corresponding to one or more text nodes; receiving input 
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requesting display of the document in the original language; and replacing the texts in the text 

nodes in the first translated internal representation with the corresponding original texts, 

resulting in an original language internal representation; whereby a translation of the markup 

language document is displayed by rendering the first translated internal representation. 

5 A ninety-fifth embodiment is a computer program product encoded on computer 

storage medium comprising instructions that when executed by a data processing apparatus 

cause the data processing apparatus to perform operations comprising: displaying a document 

in an original language by rendering an internal representation of the document, the 

representation including nodes, the nodes including one or more text nodes and one or more 

10 non text nodes, the text nodes each including respective original text; then selecting a first 

text node in the internal representation, sending a data structure containing first text in the 

first text node to a translation service, and replacing the first text in the first text node with a 

corresponding first translated text received from the translation service to generate a first 

partially translated internal representation of the document, where the first text is in the 

15 original language and the first translated text is in a different second language; whereby a 

first partial translation of the markup language document is displayed by rendering the first 

partially translated internal representation; and then selecting a second text node in the first 

partially translated internal representation, sending a data structure containing second text in 

the second text node, as a distinct data entity, to a translation service, and replacing the 

20 second text in the second text node with a corresponding second translated text received from 

the translation service to generate a second partially translated internal representation of the 

document, where the second text is in the original language and the second translated text is 

in the second language; whereby a second partial translation of the markup language 

document is displayed by rendering the second partially translated internal representation. 

25 A ninety-sixth embodiment is the computer program product of the ninety fifth 

embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises extracting the texts from the text nodes and assembling the extracted texts into the 

data structure, where each of the texts is stored as a distinct data entity in the data structure. 

A ninety-seventh embodiment is the computer program product of the ninety fifth 

30 embodiment wherein sending a data structure containing the texts of the text nodes comprises 

sending a copy of the internal representation. 
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A ninety-eighth embodiment is the computer program product of the ninety seventh 

embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises sending the data structure in multiple segments. 

A ninety-ninth embodiment is the computer program product of the ninety fifth 

5 embodiment, wherein the internal representation of the document is a document object model 

representation. 

A one-hundredth embodiment is the computer program product of the ninety fifth 

embodiment, further operable to cause the data processing apparatus to perform operations 

comprising: receiving a notification that third text in a third text node is being replaced with 

10 new text in the original language; then sending a data structure containing the new text to the 

translation service, and replacing the text in the third text node with a corresponding third 

translated text in the second language received from the translation service to generate a third 

partially translated internal representation of the document; whereby a third partial translation 

of the markup language document is displayed by rendering the third partially translated 

15 internal representation. 

A one-hundred-first embodiment is the computer program product of the one-

hundredth embodiment, wherein the new text is generated by an executable script executing 

in the markup language display program. 

A one hundred second embodiment is the computer program product of the ninety 

20 fifth embodiment, further operable to cause the data processing apparatus to perform 

operations comprising verifying that each text in a text node is unchanged before replacing 

the text with the corresponding translated text. 

A one hundred third embodiment is the computer program product of the ninety fifth 

embodiment, further operable to cause the data processing apparatus to perform operations 

25 comprising: storing the original text corresponding to one or more text nodes; receiving input 

requesting display of the document in the original language; and replacing the texts in the text 

nodes in the first translated internal representation with the corresponding original texts, 

resulting in an original language internal representation; whereby a translation of the markup 

language document is displayed by rendering the first translated internal representation. 

30 A one hundred fourth embodiment is a computer program product encoded on 

computer storage medium comprising instructions that when executed by a data processing 

apparatus cause the data processing apparatus to perform operations comprising: providing a 

translation service that receives text and generates a translation of the text; providing a 
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translation module configured to run in a markup language display program, the markup 

language display program displaying a markup language document in an original language by 

rendering an internal representation of the document, the representation including nodes, the 

nodes including one or more text nodes and one or more non text nodes, the text nodes each 

5 including respective original text, the translation module configured to perform the following 

operations: while the markup language display program displays the document from the 

internal representation, sending a data structure containing the texts from the text nodes, as 

distinct data entities, to a translation service; replacing the texts in the text nodes with 

corresponding translated texts received from the translation service to generate a first 

10 translated internal representation of the markup language document, where the original texts 

in the text nodes are in the original language and the translated texts are in a different second 

language, and providing the first translated internal representation to the markup language 

display program for rendering. 

A one hundred fifth embodiment is the computer program product of the one hundred 

15 fourth embodiment, wherein sending a data structure containing the texts of the text nodes 

comprises extracting the texts from the text nodes and assembling the extracted texts into the 

data structure, where each of the texts is stored as a distinct data entity in the data structure. 

A one hundred sixth embodiment is the computer program product of the one hundred 

fourth embodiment, wherein sending a data structure containing the texts of the text nodes 

20 comprises sending a copy of the internal representation. 

A one hundred seventh embodiment is the computer program product of the one 

hundred fourth embodiment, wherein sending a data structure containing the texts of the text 

nodes comprises sending the data structure in multiple segments. 

A one hundred eighth embodiment is the computer program product of the one 

25 hundred fourth embodiment, wherein the internal representation of the document is a 

document object model representation. 

A one hundred ninth embodiment is the computer program product of the one 

hundred fourth embodiment, wherein the translation module is further configured to perform 

the following operations: receiving a notification that first text in a first text node is being 

30 replaced with new text in the original language; then sending a data structure containing the 

new text to the translation service, and replacing the text in the first text node with a first 

translated text in the second language received from the translation service to generate a 
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second translated internal representation of the document; and then providing the second 

translated internal representation to the markup language display program for rendering. 

A one hundred tenth embodiment is the computer program product of the one hundred 

ninth embodiment, wherein the new text is generated by an executable script executing in the 

5 markup language display program. 

A one hundred eleventh embodiment is the computer program product of the one 

hundred fourth embodiment, further comprising verifying that each original text is unchanged 

before replacing the original text with the corresponding translated text. 

A one hundred twelfth embodiment is the computer program product of the one 

10 hundred fourth embodiment, further comprising: storing the original text corresponding to 

one or more text nodes; receiving input requesting display of the document in the original 

language; and replacing the texts in the text nodes in the first translated internal 

representation with the corresponding original texts, resulting in an original language internal 

representation; whereby a translation of the markup language document is displayed by 

15 rendering the first translated internal representation. 

A one hundred thirteenth embodiment is a computer program product encoded on 

computer storage medium comprising instructions that when executed by a data processing 

apparatus cause the data processing apparatus to perform operations comprising: receiving a 

notification that a phrase comprising multiple words in a markup language document 

20 displayed in a user interface on a client device has been selected; requesting a translation of 

text corresponding to the selected phrase from a translation service on a server; and receiving 

a translation from the translation service and then displaying the translation in the user 

interface. 

A one hundred fourteenth embodiment is the computer program product of the one 

25 hundred thirteenth embodiment, wherein the translation is displayed in a tooltip. 

A one hundred fifteenth embodiment is a computer program product encoded on a 

computer readable storage medium comprising instructions that when executed by a data 

processing apparatus cause the data processing apparatus to perform operations comprising: 

storing original text corresponding to translated text in a translated markup language 

30 document, where the original text is in an original language and the translated text is in a 

different second language; displaying the translated markup language document in a user 

interface; receiving a notification that a phrase comprising multiple words in the translated 
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text has been selected; and in response to the notification, displaying the original text 

corresponding to the selected phrase. 

A one hundred sixteenth embodiment is the computer program product of the one 

hundred fifteenth embodiment, wherein the original text corresponding to the selected phrase 

5 is displayed in a tooltip. 

What is claimed is: 
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CLAIMS 
1. A method, comprising: 

displaying a markup language document in an original language by rendering an 

internal representation of the document, the representation including nodes, the nodes 

including one or more text nodes and one or more non-text nodes, the text nodes each 

including respective original text; and 

while displaying the document from the internal representation, sending a data 

structure containing the texts from the text nodes, as distinct data entities, to a translation 

service and replacing the texts in the text nodes with corresponding translated texts received 

from the translation service to generate a first translated internal representation of the markup 

language document, where the original texts in the text nodes are in the original language and 

the translated texts are in a different second language; 

whereby a first translation of the markup language document is displayed by 

rendering the first translated internal representation. 

2. The method of claim 1, wherein sending a data structure containing the texts of the text 

nodes comprises extracting the texts from the text nodes and assembling the extracted texts 

into the data structure, where each of the texts is stored as a distinct data entity in the data 

structure. 

3. The method of claim 1, wherein sending a data structure containing the texts of the text 

nodes comprises sending a copy of the internal representation. 

4. The method of claim 1, wherein sending a data structure containing the texts of the text 

nodes comprises sending the data structure in multiple segments. 

5. The method of claim 1, wherein the internal representation of the document is a document 

object model representation. 
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6. The method of claim 1, further comprising: 

receiving a notification that first text in a first text node is being replaced with new 

text in the original language; then 

sending a data structure containing the new text to the translation service and 

replacing the text in the first text node with a first translated text in the second language 

received from the translation service to generate a second translated internal representation of 

the document; 

whereby a second translation of the markup language document is displayed by 

rendering the second translated internal representation. 

7. The method of claim 6, wherein the new text is generated by an executable script executing 

in the markup language display program. 

8. The method of claim 1, further comprising verifying that each original text is unchanged 

before replacing the original text with the corresponding translated text. 

9. The method of claim 1, further comprising: 

storing the original text corresponding to one or more text nodes; 

receiving input requesting display of the document in the original language; and 

replacing the texts in the text nodes in the first translated internal representation with 

the corresponding original texts, resulting in an original language internal representation; 

whereby a translation of the markup language document is displayed by rendering the 

first translated internal representation. 
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10. A method comprising: 

providing a translation service that recei ves text and generates a translation of the text; 

providing a translation module configured to run in a markup language display 

program, the markup language display program displaying a markup language document in 

an original language by rendering an internal representation of the document, the 

representation including nodes, the nodes including one or more text nodes and one or more 

non-text nodes, the text nodes each including respective original text, the translation module 

configured to perform the following operations: 

while the markup language display program displays the document from the 

internal representation, sending a data structure containing the texts from the text nodes, as 

distinct data entities, to a translation service; and 

replacing the texts in the text nodes with corresponding translated texts 

received from the translation service to generate a first translated internal representation of 

the markup language document, where the original texts in the text nodes are in the original 

language and the translated texts are in a different second language, and 

providing the first translated internal representation to the markup language 

display program for rendering. 

11. The method of claim 10, wherein sending a data structure containing the texts of the text 

nodes comprises extracting the texts from the text nodes and assembling the extracted texts 

into the data structure, where each of the texts is stored as a distinct data entity in the data 

structure. 

12. The method of claim 10, wherein the translation module is further configured to perform 

the following operations: 

receiving a notification that first text in a first text node is being replaced with new 

text in the original language; then 

sending a data structure containing the new text to the translation service, and 

replacing the text in the first text node with a first translated text in the second language 

received from the translation service to generate a second translated internal representation of 

the document; and then 

providing the second translated internal representation to the markup language display 

program for rendering. 
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13. A method comprising 

receiving a notification that a phrase comprising multiple words in a markup language 

document displayed in a user interface on a client device has been selected; 

requesting a translation of text corresponding to the selected phrase from a translation 

service on a server; and 

receiving a translation from the translation service and then displaying the translation 

in the user interface. 

14. The method of claim 13, wherein the translation is displayed in a tooltip. 

15. A system, comprising: one or more computers operable to perform operations 

comprising: 

displaying a markup language document in an original language by rendering an 

internal representation of the document, the representation including nodes, the nodes 

including one or more text nodes and one or more non-text nodes, the text nodes each 

including respective original text; and 

while displaying the document from the internal representation, sending a data 

structure containing the texts from the text nodes, as distinct data entities, to a translation 

service and replacing the texts in the text nodes with corresponding translated texts received 

from the translation service to generate a first translated internal representation of the markup 

language document, where the original texts in the text nodes are in the original language and 

the translated texts are in a different second language; 

whereby a first translation of the markup language document is displayed by 

rendering the first translated internal representation 

16. The system of claim 15 further comprising a server device providing the translation 

service. 

17. The system of claim 15, wherein the system comprises a client device running a markup 

language display program operable to perform the displaying a markup language document 

operation, and an add-in running in the markup language display program operable to 

perform the sending the data structure and replacing the texts in the text nodes operations. 

18. The system of claim 17, wherein the add-in is a gadget. 

19. The system of claim 17, wherein the add-in is a toolbar. 
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20. The system of claim 15, wherein the system comprises a client device running a web 

browser operable to perform the displaying a markup language document, sending the data 

structure, and replacing the texts in the text nodes operations. 

21. The system of claim 15, wherein sending a data structure containing the texts of the text 

nodes comprises extracting the texts from the text nodes and assembling the extracted texts 

into the data structure, where each of the texts is stored as a distinct data entity in the data 

structure. 

22. The system of claim 15, wherein sending a data structure containing the texts of the text 

nodes comprises sending a copy of the internal representation. 

23. The system of claim 15, wherein sending a data structure containing the texts of the text 

nodes comprises sending the data structure in multiple segments. 

24. The system of claim 15, further operable to perform operations comprising: 

receiving a notification that first text in a first text node is being replaced with new 

text in the original language; then 

sending a data structure containing the new text to the translation service and 

replacing the text in the first text node with a first translated text in the second language 

received from the translation service to generate a second translated internal representation of 

the document; 

whereby a second translation of the markup language document is displayed by 

rendering the second translated internal representation. 

25. The system of claim 15, further operable to perform operations comprising: 

storing the original text corresponding to one or more text nodes; 

receiving input requesting display of the document in the original language; 

replacing the texts in the text nodes in the first translated internal representation with 

the corresponding original texts, resulting in an original language internal representation; 

whereby a translation of the markup language document is displayed by rendering the 

first translated internal representation. 
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26. A system comprising: one or more computers operable to perform operations comprising: 

providing a translation service that receives text and generates a translation of the text; 

providing a translation module configured to run in a markup language display 

program, the markup language display program displaying a markup language document in 

an original language by rendering an internal representation of the document, the 

representation including nodes, the nodes including one or more text nodes and one or more 

non-text nodes, the text nodes each including respective original text, the translation module 

configured to perform the following operations: 

while the markup language display program displays the document from the 

internal representation, sending a data structure containing the texts from the text nodes, as 

distinct data entities, to a translation service; 

replacing the texts in the text nodes with corresponding translated texts received from 

the translation service to generate a first translated internal representation of the markup 

language document, where the original texts in the text nodes are in the original language and 

the translated texts are in a different second language; and 

providing the first translated internal representation to the markup language 

display program for rendering. 

27. The system of claim 26, wherein the system comprises a server running a translation 

service. 

28. The system of claim 26, wherein the translation module is associated with an add-in 

running in the markup language display program. 

29. The system of claim 28 wherein the add-in is a gadget. 

30. The system of claim 28, wherein the add-in is a toolbar. 

31. The system of claim 26, wherein the translation module and the markup language display 

program are a web browser. 
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