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(57) Abstract: Methods, systems, and apparatus, including computer programs encoded on a computer storage medium, for
transcoding and providing resources. A query is received. A resource is generated, and the resource, when processed by a client
device, causes the client device to perform various operations. The operations include displaying a search result having an associated
landing page and detecting user interaction with the search result. The operations include, in response to detecting user interaction
with the search result, displaying a first portion of the landing page that is embedded within the resource and requesting, over a net-
work, a second portion of the landing page. The operations include receiving the second portion of the landing page, and loading the
second portion of the landing page. The generated resource is provided in response to the query.
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TRANSCODING AND SERVING RESOURCES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Application Serial No.
61/710,381, filed on October 5, 2012; U.S. Provisional Application Serial No.
61/727,230, filed on November 16, 2012; U.S. Provisional Application Serial No.
61/727,236, filed on November 16, 2012; and U.S. Application Serial No.
13/752,599, filed on January 29, 2013, all of which are incorporated herein by

reference.

BACKGROUND

[0002] Internet search engines aim to identify resources (e.g., web pages, images,
text documents, multimedia content, etc.) that are relevant to a user’s needs and to
present information about the resources in a manner that is useful to the user. Users
typically submit queries that indicate the information the users desire to retrieve. In
response to the user-submitted queries, search engines then provide search results

that identify resources or other information.

SUMMARY

[0003] A search engine system may provide a search results page that includes
content of resources referenced by search results. For example, search results may
reference corresponding landing pages. Content of the landing pages may be
included within the search results page, so that the content is transferred to a client
device as part of the search results page. The search results page excludes at least
a portion of the viewable content of each of the landing pages. When a user
interacts with a search result, the client device may present a portion of the
corresponding landing page without incurring a delay for content of the landing page

to be downloaded, since the content was received in the search results page.

[0004] The portion of a landing page that is included in a search results page may
be an above-the-fold portion of the landing page. The search results page may be

generated so that, when a user interacts with a search result, a below-the-fold
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portion of the landing page is requested over a network and loaded. The above-the-
fold portion and the below-the-fold portion may be displayed seamlessly for smooth
scrolling between the two portions. Optionally, the below-the-fold portion may be
loaded in a browsing context different from the browsing context for the above-the-

fold portion of the landing page.

[0005] In some implementations, the landing pages referenced by search results
are transcoded resources, or modified versions of the resources hosted by content
providers. Transcoding may, for example, reduce bandwidth requirements, enhance
security, and/or improve usability on mobile devices. An above-the-fold portion of
each transcoded resource may be distinguished from a below-the-fold portion of the
transcoded resource. Transcoded resources are stored in a manner that identifies
the above-the-fold portion. For example, the above-the-fold portion and the below-
the-fold portions may be stored separately, and may be hosted from different

domains.

[0006] In some implementations, transcoding occurs separately from responding to
search queries. Transcoded resources may be generated and stored in a repository
and then later accessed to respond to subsequently submitted search queries. For
example, transcoded resources may be generated and stored during an indexing
phase. In this manner, the transcoded resources are already available at the time a

query is received and a search results page is generated.

[0007] To facilitate transcoding, transcoding templates may be generated by
analyzing sets of multiple resources. To generate a transcoding template, each of a
set of resources may be rendered, and aspects of the renderings may be used select
content that meets one or more criteria. Commonalities among the selected content
of multiple resources can be used to generate the transcoding template, which may
indicate what content to include or to remove in when transcoding resources with

particular characteristics.

[0008] One or more of the following aspects of this disclosure can be embodied
alone or in combination as methods that include the corresponding operations. One
or more of the following aspects can be embodied alone or in combination as
corresponding systems, apparatus, and computer programs, configured to perform
the actions of the methods, encoded on computer storage devices. A system of one
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or more computers can be so configured by virtue of software, firmware, hardware,
or a combination of them installed on the system that in operation cause the system
to perform the actions. One or more computer programs can be so configured by
virtue having instructions that, when executed by data processing apparatus, cause

the apparatus to perform the actions.

[0009] In aspect 1: receiving a query; generating a resource that, when processed
by a client device, causes the client device to: (i) display a search result having an
associated landing page; (ii) detect user interaction with the search result; (iii) in
response to detecting user interaction with the search result: (a) display a first
portion of the landing page that is embedded within the resource; and (b) request,
over a network, a second portion of the landing page; (iv) receive, over the network,
the second portion of the landing page; and (v) load the second portion of the

landing page; and providing the generated resource in response to the query.

[0010] Aspect 2 according to aspect 1, wherein the resource, when processed by
the client device, causes the client device to load the second portion of the landing
page in a browsing context different from a browsing context in which the first portion

of the landing page is loaded.

[0011] Aspect 3 according to any one of aspects 1 to 2, wherein the first portion of
the landing page comprises above-the-fold content of the landing page, and the
second portion of the landing page comprises below-the-fold content of the landing

page.

[0012] Aspect 4 according to aspect 3, wherein the first portion of the landing page
comprises all of the above-the-fold content of the landing page, and the second
portion of the landing page includes content of the landing page not included in the

first portion.

[0013] Aspect 5 according to any one of aspects 3 to 4, wherein the above-the-fold

content in the first portion provides a continuous top region of the landing page.

[0014] Aspect 6 according to aspect 5, wherein the second portion includes
content for a continuous region of the landing page that displays adjacent to and

below the continuous top region.

[0015] Aspect 7 according to any one of aspects 3 to 6, wherein the above-the-fold

content in the first portion includes all of the content that displays as an initial view of
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the landing page on the client device the second potion comprises content that

displays at a region outside the initial view of the landing page.

[0016] Aspect 8 according to any one of aspects 3 to 7, wherein, when the above-
the-fold content in the first portion is displayed, the above-the-fold content fills a

display area of the client device.

[0017] Aspect 9 according to any one of aspects 3 to 8, wherein the first portion of
the landing page includes content that, when displayed, fills a browser display area,
and wherein the first portion of the landing page includes less than all of the content
of the landing page.

[0018] Aspect 10 according to any one of aspects 3 to 9, wherein the above-the-
fold content includes HyperText Markup Language (HTML) content that displays at a
top region of the landing page.

[0019] Aspect 11 according to any one of aspects 1 to 10, wherein generating the
resource comprises generating the resource to include the first portion of the landing
page as a string within the resource.

[0020] Aspect 12, according to any one of aspects 1 to 11, wherein generating the
resource comprises generating a resource that, when processed by the client device,
causes the client device to display the search result without displaying the first
portion of the landing page.

[0021] Aspect 13, according to any one of aspects 1 to 12, wherein generating the
resource comprises generating a resource that, when processed by the client device,
further causes the client device to render the first portion of the landing page in
response to detecting user interaction with the search result; and wherein, to display
the first portion of the landing page, the client device displays the rendered first

portion of the landing page.

[0022] Aspect 14 according to any one of aspects 1 to 13, wherein generating the
resource comprises generating the resource such that: when processed by the client
device, the resource causes the client device to display a plurality of search results
each associated with a different landing page; and the resource includes above-the-
fold content for multiple of the different landing pages referred to by the plurality of
search results.
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[0023] Aspect 15 according to any one of aspects 1 to 14, wherein generating the
resource comprises generating the resource such that the first portion of the landing

page is included in the resource as part of the resource.

[0024] Aspect 16 according to any one of aspects 1 to 15, wherein the first portion
includes all of the text content in an initial view of the landing page on the client
device, wherein the initial view includes the entire portion of the landing page that is

on the client device before scrolling.

[0025] Aspect 17 according to aspect 16, wherein the first portion excludes at least

some of the text content of the landing page that is not visible in the initial view.

[0026] Aspect 18 according to any one of aspects 16 or 17, wherein, together, the
first portion and the second portion comprise all of the text content of the landing
page, wherein the second portion excludes text content of the landing page that

would be displayed in the initial view.

[0027] In aspect 19: obtaining content of a resource that is associated with a
Uniform Resource Locator (URL) and a domain; selecting, based on the URL of the
resource, a transcoding template generated based on renderings of a plurality of
other resources in the domain; selecting a subset of the content based on the
selected transcoding template; generating a transcoded resource that includes the
selected subset of the content; identifying above-the-fold content of the transcoded
resource; and storing the transcoded resource and designating the above-the-fold

content of the transcoded resource.

[0028] Aspect 20 according to aspect 19, wherein generating the transcoded
resource comprises: determining that the resource includes one or more elements
that do not affect the visual appearance of a rendering of the resource; and
generating a transcoded resource that excludes the one or more elements

determined to not affect the visual appearance of the rendering.

[0029] Aspect 21 according to any one of aspects 19 to 20, wherein generating the
transcoded resource comprises: identifying elements of the resource that have inline
style attributes; determining that the inline style attributes for a plurality of the

elements have at least a threshold level of similarity; and including, in the transcoded

resource, the plurality of the elements and a single style definition for the plurality of
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the elements, without including the inline style attributes corresponding to the

plurality of the elements.

[0030] Aspect 22 according to any one of aspects 19 to 21, wherein generating the
transcoded resource comprises: identifying an image referenced by the resource;
determining a size of the image; determining that the size of the image satisfies a
size threshold; determining an update frequency for the image; determining that the
update frequency satisfies an update frequency threshold; based on determining that
the size satisfies the size threshold and determining that the update frequency
satisfies the update frequency threshold, embedding the image within the transcoded

resource.

[0031] Aspect 23 according to any one of aspects 19 to 22, wherein generating the
transcoded resource comprises including variable names in the transcoded resource

that are shorter than corresponding variable names in the resource.

[0032] Aspect 24 according to any one of aspects 19 to 23, wherein generating the
transcoded resource comprises: identifying non-mandatory whitespace in the
resource; and generating the transcoded resource to exclude the identified non-

mandatory whitespace.

[0033] Aspect 25 according to any one of aspects 19 to 24, further comprising
identifying one or more user-submitted comments in the resource; wherein selecting
the subset of the content of the resource based on evaluating the rendering
comprises selecting the subset of the content of the resource based on evaluating

the rendering and identifying one or more user-submitted comments in the resource.

[0034] Aspect 26 according to any one of aspects 19 to 25, wherein generating the
transcoded resource comprises: identifying one or more elements designated as
having an absolute position property or fixed position property; and including the one

or more elements in the transcoded resource with a static position property.

[0035] Aspect 27 according to any one of aspects 19 to 26, wherein generating the
transcoded resource comprises: identifying content in the resource that invokes one
or more functions; determining whether the one or more functions are included in a
defined set of functions; and selectively including the identified content in the
transcoded resource based on determining whether the one or more functions are

included in the defined set of functions.
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[0036] Aspect 28 according to aspect 27, wherein determining whether the one or
more functions are included in the defined set of functions comprises determining
that a segment of the identified content does not invoke any functions that are not
included in a set of functions classified as secure; wherein selectively including the
identified content in the transcoded resource comprises including the segment of the
identified content in the transcoded resource in response to determining that a
segment of the identified content does not invoke any functions that are not included

in the set of functions classified as secure.

[0037] Aspect 29 according to any one of aspects 27 to 28, wherein determining
whether the one or more functions are included in the defined set of functions
comprises determining that a segment of the identified content invokes a function
that is not included in a set of functions classified as secure; wherein selectively
including the identified content in the transcoded resource comprises excluding the
one or more segments of the identified content from the transcoded resource in
response to determining that the segment of the identified content invokes a function

that is not included in the set of functions classified as secure.

[0038] Aspect 30 according to any one of aspects 19 to 29, wherein generating the
transcoded resource comprises including content in the transcoded resource that,
when processed, is operable to: detect a condition that causes an input field to be
presented on a user interface; and display a message accompanying the input field
in response to detecting a condition that causes an input field to be presented on a
user interface, the message not being provided when the input field is presented

based on the resource.

[0039] Aspect 31 according to any one of aspects 19 to 30, wherein: to detect a
condition that causes an input field to be presented on a user interface, the content
in the transcoded resource is operable to detect receipt of a request for
authentication; and to display a message accompanying the input field, the content
in the transcoded resource is operable to display a warning or a disclaimer

associated with an authentication prompt produced by user agent.

[0040] Aspect 32 according to any one of aspects 19 to 31, wherein generating the
transcoded resource comprises: generating the above-the-fold portion of the

transcoded resource according to a first set of transcoding parameters; and
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generating the remainder of the transcoded resource according to a second set of

transcoding parameters different from the first set of transcoding parameters.

[0041] In aspect 33: selecting a set of resources based on commonalities in
Uniform Resource Locators (URLs) for the resources; selecting a subset of the
resources in the set; for each of the resources in the subset: (i) rendering the
resource; (ii) evaluating the rendering; and (iii) assigning scores to different portions
of the resource based on evaluating the rendering; generating a transcoding
template based on the scores; and designating the transcoding template for use

when transcoding a resource in the set of resources.

[0042] Aspect 34 according to aspect 33, wherein selecting the set of resources
based on commonalities in the URLSs for the resources comprises selecting the set of
resources from among the resources in an Internet domain based on a hostname or
URL depth of the respective URLSs.

[0043] Aspect 35 according to any one of aspects 33 to 34, wherein: rendering the
resource comprises using a layout engine to process cascading style sheets (CSS)
associated with the resource and generate a render tree for the resource; and

evaluating the rendering comprises evaluating the render tree.

[0044] Aspect 36 according to any one of aspects 33 to 35, wherein evaluating the
rendering comprises: identifying interactive elements of the rendering; and

evaluating a spatial distribution of the interactive elements within the rendering.

[0045] Aspect 37 according to any one of aspects 33 to 36, wherein generating the
resource based on the scores comprises: selecting content of the respective
resources in the subset based on the scores; identifying commonalities among the
selected content of the respective resources; and generating the transcoding
template based on identifying the commonalities among the selected content for the

respective resources in the subset.

[0046] Aspect 38 according to aspect 37, wherein: identifying the commonalities
among the selected content of the respective resources in the subset comprises
determining that corresponding portions of each of multiple of the resources in the
subset are selected; and generating the transcoding template comprises, based on

determining that corresponding portions of each of multiple of the resources in the
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subset are selected, generating the transcoding template to indicate that content

occurring in the portion should be included in transcoded resources.

[0047] Aspect 39 according to any one of aspects 33 to 38, wherein: assigning
scores to different portions of the resources comprises determining interactivity
scores for a region of the rendering based on an amount of area in the region that
responds to user interaction; and generating the transcoding template comprises: (i)
determining that the interactivity score satisfies a threshold; and (ii) generating the
transcoding template based on determining that the interactivity score satisfies the
threshold.

[0048] Aspect 40 according to aspect 39, wherein: determining the interactivity
score for the region comprises determining a fraction of a number of pixels in the
region that respond to user interaction and a total number of pixels in the region;
determining that the interactivity score satisfies the threshold comprises determining
that the fraction is less than the threshold; and generating the transcoding template
based on determining that the interactivity score satisfies the threshold comprises
generating the transcoding template to indicate that the content corresponding to the
region should be included in transcoded resources based on determining that the

fraction is less than the threshold.

[0049] Aspect 41 according to any one of aspects 33 to 40, wherein: evaluating the
rendering comprises determining a text style for each of multiple portions of the
rendering; and assigning scores to different portions of the resource comprises
assigning scores to each of the multiple portions of the rendering based on
differences among the determined text styles for each of the multiple portions of the

rendering.

[0050] Aspect 42 according to any one of aspects 33 to 41, wherein generating the
transcoding template comprises generating a transcoding template that indicates
content to include in a transcoded resource when transcoding a resource in the set

of resources.

[0051] Aspect 43 according to any one of aspects 33 to 42, wherein generating the
transcoding template comprises generating a transcoding template that indicates
content to exclude from a transcoded resource when transcoding a resource in the

set of resources.
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[0052] In aspect 44: receiving a request; generating a document that, for each of
multiple resources, includes a first portion of the resource and excludes a second
portion of the resource; and providing the document with the included first portions of

the multiple resources in a single response to the request.

[0053] Aspect 45, according to aspect 44, wherein providing the document

comprises providing the document in a single file or a single network transaction.

[0054] Aspect 46 according to any one of aspects 44 to 45, wherein the request is
a search query, and providing the document comprises providing the document in

response to the search query.

[0055] Aspect 47 according to any one of aspects 44 to 46, wherein the document
identifies multiple search results, wherein the multiple resources are landing pages

for the multiple search results.

[0056] Aspect 48 according to any one of aspects 44 to 47, wherein the first
portions of the multiple resources are above-the-fold portions of the multiple

resources.

[0057] Aspect 49 according to any one of aspects 44 to 48, wherein the second
portions of the multiple resources are below-the-fold portions of the multiple

resources.

[0058] Aspect 50 according to any one of aspects 44 to 49, further comprising
accessing a repository that includes transcoded resources for resources in multiple

domains.

[0059] Aspect 51 according to aspect 50, further comprising obtaining the first

portions of the multiple resources from the repository.

[0060] Aspect 52 according to any one of aspects 44 to 51, wherein, when
processed by a client device, the document causes the client device to display one
or more of the multiple search results and detect user interaction with one or more

displayed search results.

[0061] Aspect 53 according to any one of aspects 44 to 52, wherein, in response to
detecting user interaction with a displayed search result, the document causes the
client device to (i) display at least some of the first portion of the landing page

associated with the search result for which user interaction is detected (ii) request,

10
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over a network, a second portion of the landing page associated with the search

result for which user interaction is detected.

[0062] Aspect 54 according to aspect 53, wherein, when processed by the client
device, the document causes the client device receive the requested second portion

over the network and load the received second portion.

[0063] Aspect 55 according to aspect 54, wherein, when processed by the client
device, the document causes the client device to load the received second portion in
a browsing context different from a browsing context in which the first portion of the

landing page is loaded.

[0064] Aspect 56 according to any one of aspects 54 to 55, wherein, when
processed by the client device, the document causes the client device to display the
received second portion immediately below the first portion associated with the

search result for which user interaction is detected.

[0065] Aspect 57 according to any one of the aspects 54 to 56, wherein, when
processed by the client device, the document causes the client device to load the
received second portion for seamless display below the first portion associated with

the search result for which user interaction is detected.

[0066] Aspect 58 according to any one of aspects 1 to 18, wherein generating a
resource comprises generating a resource that, when processed by the client device,
the resource causes the client device to: provide, for display with the associated
landing page, an advertisement; receive data indicating interaction that causes a
display area for the associated landing page to include a first portion of the
advertisement and to exclude a second portion of the advertisement; and in
response to receiving the data indicating interaction that causes a display area for
the associate landing page to display a first portion of the advertisement and to
exclude a second portion of the advertisement, scroll the associated landing page
such that the display area includes the first portion and the second portion of the

advertisement.

[0067] Aspect 59 according to any one of aspects 1 to 18, wherein generating a
resource comprises generating a resource that, when processed by the client device,
the resource causes the client device to: provide the above-the-fold content for

display in a first browsing context; provide the below-the-fold content for display in a

11



WO 2014/055890 PCT/US2013/063500

inline frame having a second browsing context; receive, in the second browsing
context, an advertisement for display with the above-the-fold content; and send, from
the second inline frame to the first browsing context, a postmessage that includes

the advertisement.

[0068] Aspect 60 according to any one of aspects 1 to 18, wherein generating a
resource comprises generating a resource that, when processed by the client device,
the resource causes the client device to: provide an advertisement for display at a
first position in a display area for the associated landing page; receive data indicating
interaction to cause scrolling of the associated landing page; and scroll the
associated landing page to display different portions of the associated landing page

while maintaining the advertisement at the first position in the display area.

[0069] Aspect 61 according to any one of aspects 1 to 18, wherein, to display the
search result having the associated landing page, the resource, when processed by
the client device, causes the client device to display a web page including the search
result; and wherein, to display the first portion of the landing page that is embedded
within the resource, the resource, when processed by the client device, causes the
client device to: remove the search result from display on the client device; and
display the first portion of the landing page without navigating away from the web

page including the search result.

[0070] In aspect 62, receiving a query; generating a resource that includes (i) a
search result, including a link to an associated landing page, and (ii) above-the-fold
content of the associated landing page to which the search result is linked, wherein,
when processed by a client device, the resource causes the client device to: (a)
provide, for display, a search results page including the search result; (b) receive
data indicating an interaction with the search result on the search results page; (c) in
response to receiving data indicating the interaction with the search result on the
search results page: (A) provide, for display in place of the search results page, the
above-the-fold content of the associated landing page to which the search result is
linked; and (B) request, over a network, below-the-fold content of the associated
landing page to which the search result is linked; (d) receive, over the network, the
below-the-fold content of the associated landing page to which the search resultis

linked; and (e) load the below-the-fold content of the associated landing page to

12
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which the search result is linked; and providing the generated resource in response
to the query.

[0071] Advantageous implementations can include one or more of the following
features. The latency between a user’s interaction with a search result and display
of a corresponding landing page may be reduced. The number of network
transactions required to view a search result may be reduced. Latency in
downloading content of a resource may be hidden from a user. Security of landing

pages for search results may be enhanced.

[0072] 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 features, aspects, and advantages of the subject matter will become

apparent from the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0073] FIG. 1is a diagram that illustrates an example of a system for generating

transcoding templates.
[0074] FIGS. 2A-2D are diagrams that illustrate examples of analyzing a resource.

[0075] FIG. 3 is a flow diagram that illustrates an example of a process for

generating a transcoding template.

[0076] FIG. 4 is a diagram that illustrates an example of a system for transcoding

resources.

[0077] FIG. 5is a diagram that illustrates an example of a resource and a

transcoded resource.

[0078] FIG. 6 is a flow diagram that illustrates an example of a process for

transcoding a resource.

[0079] FIG. 7 is a diagram that illustrates an example of a system for providing

search results.
[0080] FIGS. 8A-8C are diagrams illustrating examples of advertisements.

[0081] FIG. 9is a flow diagram that illustrates an example of a process for

providing search results.

13
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[0082] Like reference numbers and designations in the various drawings indicate

like elements.

DETAILED DESCRIPTION

[0083] FIG. 1 is a diagram that illustrates an example of a system 100 for
generating transcoding templates. The system 100 includes a computing system
102 that communicates with one or more data storage devices 104. The computing
system 102 includes a resource retrieval module 110, a resource selection module
120, a rendering module 130, an analysis module 140, and a template generation
module 150. The computing system 102 communicates with servers 106 over a
network 108. The diagram shows stages (A) to (F), which illustrate a flow of data,

and which may occur in the sequence illustrated or in a different sequence.

[0084] The computing system 102 may generate a transcoding template that
assists transcoding of resources in an Internet domain. The transcoding template
may indicate content to include or exclude when generating transcoded versions of
resources in the Internet domain. To generate the transcoding template, the
computing system 102 may examine a subset of the resources hosted in a particular
Internet domain. For example, the computing system 102 renders the resources in
the subset, and analyzes various aspects of the renderings. The computing system
102 then generates the transcoding template to reflect commonalities or patterns
identified among the analyzed renderings. Other documents in the domain are then
inferred to share the identified commonalities or patterns. The transcoding template
can be generated by analyzing fewer than all of the resources in a domain, for

example, less than half, or a fiftieth of the resources in the domain.

[0085] Using the transcoding template may reduce the computational cost of
transcoding resources, and may also improve the quality of transcoded resources.
By analyzing renderings of a subset of the resources in the Internet domain and
extrapolating their characteristics to a larger set of resources, each resource that is
transcoded benefits from the analysis of renderings without incurring the
computational cost of actually rendering each resource. Using a transcoding

template that reflects characteristics of multiple resources may permit important

14



WO 2014/055890 PCT/US2013/063500

content of resources to be identified more accurately and consistently than analyzing

resources individually.

[0086] In some implementations, a set of resources is selected based on
commonalities in the URLSs for the resources. A subset of the resources in the set is
selected. Each of the resources in the subset is rendered, and each rendering is
evaluated. Scores are assigned to portions of the resources based on evaluating the
renderings. A transcoding template is generated based on the scores, and the
transcoding template is designated for use when transcoding a resource in the set of

resources.

[0087] In stage (A), the resource retrieval module 110 obtains content of resources
112 over the network 108. For example, the resource retrieval module 110 crawls
an Internet domain, identifying resources 112 hosted in the Internet domain and

accessing the content of the resources 112.

[0088] In the illustrated example, the resource retrieval module 110 obtains the
content of resources 112 in a domain “example.com.” Each of the resources 112
has a corresponding Universal Resource Locator (URL). URLs 114a-114e

correspond to different resources 112 in the domain.

[0089] In stage (B), the resource selection module 120 selects resources with
which to generate a transcoding template. The resource selection module 120 may
select resources based on commonalities in the structure of the URLs that

correspond to the resources.

[0090] In some implementations, the resource selection module 120 identifies a set
115 of resources hosted in the domain that have URLs that have at least a threshold
level of similarity. For example, the resource selection module 120 may examine a
hostname and a URL depth for each URL 114a-114e. The hostname may be the
portion of a URL that identifies a domain or subdomain (e.g., “example.com” or
‘news.example.com”). URL depth may be determined as a number of different path
elements following the hostname, where each path element is separated by a slash
or other delimiter. For example, the URL “www.example.com/about” may have a
URL depth of one, and the URL “www.example.com/about/local” may have a URL

depth of two.
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[0091] URLs can be considered to be similar if, for example, the hostnames in the
URLs match. As another example, URLs can be considered to be similar if they
have the same hostname and the same URL depth. The level of similarity of
resource may additionally or alternatively be determined based on, for example,
whether resources have the same file type, or whether the resources represent
dynamic content (e.g., server-generated content, which may be indicated by a .asp,

.php, .jsp, or similar file extension) or static content.

[0092] From among a set 115 of resources determined to have a similar URL
structure, the resource selection module 120 selects a sample subset 116, for
example, by selecting fewer than all of the resources in the set 115. The resources
in the sample subset 116 are then used to generate the transcoding template. For
some domains, resources that have a similar URL structure also have a similar
layout. For these domains, the resources in the sample set are likely to be
representative of the general characteristics of other resources with similar URLs. In
some implementations, the resource selection module 120 selects the sample
subset 116 to include a particular number of resources, such as 50 or 100 resources.
In some implementations, the sample subset 116 is selected randomly or pseudo

randomly from among the resources determined to have a similar URL structure.

[0093] In the illustrated example, the resource selection module 120 determines
that each of the URLs 114c-114e has the same hostname (e.g., “example.com”) and
the same URL depth (e.g., a URL depth of one). The resources corresponding to
the URLs 114c-114e form a set 115. The resource selection module 120 selects the
sample subset 116 from among the set 115. As described further below, the
characteristics of the resources in the sample subset 116 are considered to
represent the characteristics of the resources in the set 115 generally. Thus a
transcoding template generated based on the characteristics of the resources in the
sample subset 116 may be used to transcode any of the resources in the set 115

determined to have similar URL structure.

[0094] In stage (C), the rendering module 130 renders the resources in the sample
subset 116. To render a resource, the rendering module 130 processes the
resource with a layout engine (e.g., a web browser engine and or rendering engine),
such as Webkit or Gecko, and produces renderings 131, 132. When rendering the

resources, the layout engine obtains and processes cascading style sheets (CSS)
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associated with the respective resources. Other content that affects the manner in
which the resources would be displayed may also be obtained and processed. Thus
the rendering of a resource may reflect what would be presented on a client device

more accurately than the content of the resource alone.

[0095] In some implementations, the layout engine produces a render tree as the
rendering. The layout engine may be run in a “headless” mode, for example, without
any visual display of the rendered content. The render tree may take into account
the effects of cascading style sheets (CSS), while a document object model (DOM)
tree typically does not. Accordingly, a render tree can provide information that is not
available in a DOM tree. For example, in some instances, rendering a resource with
associated CSS results in text formatting that is different from what is indicated by

the content of a resource.

[0096] In stage (D), the analysis module 140 analyzes the renderings 131, 132 of
the resources in the sample subset 116. For example, the analysis module 140
analyzes the render tree produced by the rendering module 130 for each of the
resources in the sample subset 116. The analysis module 140 may also analyze
other content of the resources in the sample subset 116, such as a DOM tree and
the HyperText Markup Language (HTML) or other content of each resource in the

sample subset 116.

[0097] The analysis module 140 uses patterns or commonalities among resources
in the sample subset 116 to identify where the most important content of resources is
generally located. The analysis module140 may assign scores to different regions of
the resources in the sample subset 116. Based on these scores, the analysis
module may determine which portions of the resources most commonly satisfy one
or more criteria. When multiple resources in the sample subset 116 each have
corresponding portions that satisfy the one or more criteria, for example, by having
scores that exceed a threshold, the portion can be determined to include important
content that should be included in transcoded resources. Similarly, when multiple
resources have corresponding portions that fail to satisfy the one or more criteria, or
satisfy a different thresholds indicating that the portions include boilerplate or
unimportant content, the portions may be designated for exclusion from transcoded

resources.
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[0098] In some implementations, the analysis module 140 compares the content of
resources in the sample subset 116 to determine how similar various regions of the
resources are. The analysis module 140 may determine, for each of several
elements of a DOM tree or render tree, a similarity score that indicates how similar
the element is to the same or a similar element of other resources in the sample
subset 116. A high similarity with other resources can be indicative of boilerplate
content, while a low similarity can be indicative of unique or important content that

should be included in transcoded resources.

[0099] The analysis module 140 may assign scores to different portions of the
resources based on other criteria, such as features of the renderings 131, 132. For
example, the analysis module 140 may assign scores to various elements of the
renderings 131, 132. Based on the scores, the analysis module may determine
which content should be included or excluded from transcoded resources. For
example, multiple resources in the sample subset 116 may include a particular
content region (e.g., a header region, a footer region, a central region, etc.), in which
content may vary or be consistent across multiple resources. The content region
may be a particular spatial region of a rendering and/or the underlying HTML code
that causes the region to be displayed. For each of the resources in the subset, the
content region may be assigned a score. The respective scores for the content
region are then evaluated, and if a sufficient number of the scores satisfy one or
more criteria, the analysis module 140 determines that the content in that region

should be included in transcoded resources.

[00100] The analysis module 140 may identify patterns or commonalities among the
different resources by selecting content of various resources based on assigned
scores and comparing the selected content for the respective resources. Content
that is selected for multiple resources can be determined to represent portions of
resources that should be included in transcoded resources, as further described

below.

[00101] FIGS. 2A-2D are diagrams that illustrate examples of analyzing a resource.
In FIG. 2A, an example of a rendering 131 of a resource is shown. The rendering
131 includes various elements, including a header 202, a footer 204, an
advertisement 206, a navigation bar 208, comments from users 210, a related

content region 212, and a central content region 214. To determine which of these
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elements should be included in a transcoded version of the resource, the analysis
module 140 may analyze the area within each element that responds to user

interaction and the formatting of text in the various elements.

[00102] The analysis module 140 may determine which portions of the rendering
131 respond to user interaction, and which portions do not. For example, the
analysis module 140 may identify content items that respond to user interaction (e.g.,
tapping, sliding, clicking, hovering, etc. by a user). Examples of content items that
respond to user interaction include, for example, buttons, links, input fields, sliders,
and scroll bars. The analysis module 140 may designate the pixels where these
content elements are displayed as interactive pixels of the rendering 131, or pixels
for which user interaction triggers an action by a web browser. The analysis module
140 may generate a representation, such as a virtual bitmap, an image, or other map
of pixels, that distinguishes the interactive pixels from the other pixels in the

rendering 131.

[00103] FIG. 2B illustrates an example of representation 220 that shows interactive
pixels as shaded and non-interactive or passive pixels as not shaded. Elements that
have more than a threshold proportion of interactive pixels may be considered to be

boilerplate content, and may be designated for exclusion from transcoded resources.

[00104] In some implementations, the analysis module 140 determines a score for
each of the elements of the rendering 131 based on a proportion of pixels of the
rendering of the element that are interactive. For example, the analysis module 140
counts the number of interactive pixels for each element and counts the total number
of pixels corresponding to each element. The analysis module 140 then determines
a fraction of the number of interactive pixels to the total number of pixels. The
analysis module 140 then compares the scores to a threshold. For example, the
analysis module 140 may determine that 100% of the pixels in the header 202 are
interactive, 40% of the pixels in the footer 204 are interactive, and 5% of the pixels in
the central content region 214 are interactive. The analysis module 140 determines
whether each of the scores is less than a threshold, such as 20% or 50%. Elements
such as the header 202 and footer 204 that exceed the threshold may be selected as
content to exclude from a transcoded resource. Elements such as the central

content area 214 may be selected as content to include in a transcoded resource.

19



WO 2014/055890 PCT/US2013/063500

[00105] Referring to FIG. 2C, the analysis module 140 determines how text is
formatted in each of the elements of the rendering 131. For purposes of example,
various examples of different text styles, indicating point size, font, emphasis (e.g.,
bold, italic, underlined) are shown in FIG. 2C. Other aspects of text presentation,

such as color, highlighting, may also be determined.

[00106] The analysis module 140 evaluates differences among the determined text
styles. In some implementations, elements that include at least a threshold amount
of text (e.g., @a minimum number of words or characters) and display text with
consistent formatting may be identified as content to include in a transcoded
resource. Elements that include less than a threshold amount of text, or display text
with formatting styles that vary more than a threshold amount (e.g., with sizes that
exceed a maximum size difference), may be designated as content to exclude from a

transcoded resource.

[00107] The analysis module 140 may assign text scores to an element of the
rendering 131 based on a number of different text styles that occur within the
element. The analysis module 140 may also assign the text scores based on
differences between text formatting in element and text formatting in surrounding
elements. As an example, because the central content region 214 has a large
amount of text and the difference between the text sizes is less than a maximum size
difference, the analysis module 140 may assign a score indicating that the central
content region 214 should be included in a transcoded resource. As another
example, because the advertisement 206 includes text sizes that vary more than a
threshold amount, and because the text formatting is different from the formatting of
surrounding elements by at least a threshold amount, the analysis module 140 may
assign a score indicating that the central content region 214 should be excluded from

a transcoded resource.

[00108] Referring to FIG. 2D, the analysis module 140 assigns scores to the
elements of the rendering 131. The scores may be determined based on one or
more criteria, such as an amount of area that responds to user interaction,
differences in text formatting, similarity to content of other resources, and/or other
factors. The analysis module 140 may select a subset of the elements as elements
to include in a transcoded resource. In addition, or as an alternative, the analysis

module 140 may select a subset of the elements as elements to exclude from a
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transcoded resource. In the illustrated example, the analysis module 140 selects
elements that are assigned a score of 75 or higher as corresponding to content that
should be included in a transcoded resource, resulting in the selection of the central

content region 214 while excluding the remainder of the elements.

[00109] As noted above, the analysis module 140 may examine other aspects of the
resources. The analysis module 140 may assign a similarity score that indicates
how similar the content in one region of a resource is to the content displayed in the
same region of other resources. For example, a similarity score can be assigned to
a header element based on an amount of variation among the various headers in the
resources in the subset 116, a similarity score can be assigned to a navigation bar
element based on an amount of variation among the navigation bars in the resources

in the subset 116, and so on.

[00110] When a similarity score for a region indicates a high degree of similarity
among the resources in the subset 116 (e.g., the similarity exceeds a threshold
level), the region may be designated as boilerplate content that should be omitted
during transcoding. By contrast, when a similarity score for a region indicates a low
degree of similarity among resources in the subset 116 (e.g., the similarity is less
than a threshold level), and thus that the region is significantly different from
corresponding regions of other resources in the subset 116, the region may be

selected for inclusion during transcoding.

[00111] Referring again to FIG. 1, the analysis module 140 identifies commonalities
among the renderings 131, 132. For example, the analysis module selects regions
141, 142 in the renderings 131, 132 for which assigned scores satisfy one or more
criteria. The analysis module 140 compares the selected region 141 for one
rendering 131 with the selected region 142 for another rendering 132. In the
illustrated example, the analysis module 140 determines that, in each of the
renderings 131, 132, content in a central region 141, 142 is selected and should be
included in a transcoded resource. Based on this identified commonality, the
analysis module 140 determines that content in this region should be included in

transcoded resources generated for resources in the set 115.

[00112] In stage (E), the template generation module 150 generates a transcoding

template 152 based on the analysis of the analysis module 140. The transcoding
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template 152 may indicate one or more portions of a resource to include in a
transcoded version of the resource and/or one or more portions of a resource to

exclude from a transcoded resource.

[00113] The transcoding template 152 may be generated based on identified
commonalities among the renderings of the resources in the sample subset. In
particular, the transcoding template 152 designates that content should be included
in transcoded resources when scores assigned to multiple resources in the sample
subset 116 indicate that the content satisfies criteria for inclusion in transcoded
resources. Similarly, the transcoding template 152 may indicate content to exclude
from a transcoded resource where scores assigned to multiple resources in the

sample subset 116 indicate that an element or region should be excluded.

[00114] In state (F), the computing system 102 stores the transcoding template 152
on the one or more data storage devices 104. The transcoding template 152 may
subsequently be used to generate transcoded resources for any of the resources in
the set 115. In some implementations, data identifying the resources in the set 115
may be stored with, or as a part of, the transcoding template 152. In some
implementations, a list of the resources in the set 115 is stored. In some
implementations, the features of the URLs used to select the resources in the set

115 (e.g., a particular hostname or URL depth) is specified.

[00115] In some implementations, multiple different transcoding templates may be
generated for different sets of resources in a single Internet domain. For example,
one transcoding template may be generated for use in transcoding resources in one
subdomain (e.g., “mail.example.com”) and a different transcoding template may be
generated for use in transcoding resources in another subdomain (e.g.,

“news.example.com”).

[00116] FIG. 3 is a flow diagram that illustrates an example of a process 300 for
generating a transcoding template. The process 300 is described as being
performed by the computing system 102, but may be performed by other devices or

systems.

[00117] The computing system 102 selects a set of resources based on URLs for
the resources (302). For example, the set may be selected from among the

resources in a particular Internet domain. The computing system 102 may
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determine a hostname and URL depth for the resources in the Internet domain, and
select resources in the Internet domain that have the same hostname and/or URL
depth.

[00118] The computing system 102 selects a subset of the resources in the set
(304). For example, the computing system 102 may select fewer than all of the
resources in the in the set. The computing system 102 may use any of various
sampling techniques, including random or pseudo-random sampling to select the
subset.

[00119] The computing system 102 renders each of the resources in the subset
(306). For example, a layout engine may be used to process cascading style sheets

(CSS) associated with each resource and generate a render tree for each resource.

[00120] The computing system 102 evaluates the renderings (308). For example,
each of the render trees may be evaluated. In some implementations, interactive
content in the rendering is identified, and a spatial distribution of the interactive

content within the rendering is evaluated.

[00121] In some implementations, a text style is determined for each of multiple
portions of a rendering. For example, the size, font, color, emphasis, and/or other
characteristics of the rendered text in different regions of the renderings may be
determined. Differences among the determined text styles are evaluated. For
example, differences between adjacent regions in the rendering may be evaluated.
As another example, an amount of variation within a region, such as a number of
different text styles within a region, may be evaluated. Similarly, a number of text
styles in different regions of a rendering, or an amount of difference between text

styles in different regions of a rendering may be determined.

[00122] The computing system 102 assigns scores to different portions of the
resources based on evaluating the renderings (310). For example, the computing
system 102 may determine an interactivity score for a region of the rendering based

on an amount of area in the region that responds to user interaction.

[00123] As another example, text scores may be assigned to a region of a rendering
based on the variation in text styles within the region or the variation in text style
between the region and one or more adjacent regions. To determine an interactivity

score, a fraction of a number of pixels in the region that respond to user interaction
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out of a total number of pixels in the region may be determined, and the interactivity

score can be a function of this fraction.

[00124] In some implementations, the computing system 102 also compares the
renderings to identify differences among the content of the corresponding document
elements. The computing system 102 assigns a similarity score based on the

similarity of the content among corresponding portions of the resources.

[00125] The computing system 102 generates a transcoding template based on the
assigned scores (312). For example, the transcoding template may indicate content
to include in a transcoded resource when transcoding a resource in the set of
resources. The transcoding template may indicate content to exclude from a

transcoded resource in the set of resources.

[00126] To generate the transcoding template, the computing system 102 may
determine whether the assigned scores satisfy one or more thresholds. The
computing system may determine that, for each of at least a threshold number of the
resources in the sample subset, the content that displays in a particular region of a
rendering has been assigned a score that satisfies a threshold. In response to the
determination, the transcoding template may indicate that content that display in that
region should be included in transcoded resources. In some implementations, the
transcoding template indicates that content should be included only when
corresponding content of at least a minimum number of resources has been

assigned a score that satisfies a threshold.

[00127] In some implementations, the computing system 102 selects content of the
resources based on the scores. For example, for each resource in the subset,
content that satisfies one or more criteria may be selected. Selecting content of the
resource based on evaluating the rendering includes selecting the region based on
determining that the interactivity score satisfies the interactivity threshold. For
example, content corresponding to a region of a rendering may be selected based
on determining that the fraction of pixels that are interactive is less than a
corresponding threshold value. In some implementations, a region is selected based
on a text score for the region satisfying a text score threshold indicating a maximum
amount of text style variation. In some implementations, a region is selected based

on a similarity score for the region that indicates a level of similarity of the content
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with corresponding elements of other renderings. A region may be selected when,
for example, the similarity score indicates that the content in the region is different
from the content in corresponding regions of other resources in the subset 116 by at

least a threshold amount.

[00128] In some implementations, the computing system 102 identifies
commonalities among the selected content of the respective resources in the subset.
For example, the computing system 102 identifies regions that are selected in each
of several renderings as satisfying appropriate thresholds for interactivity scores, text
scores, similarity scores, or other scores. For example, the computing system 102
may determine that corresponding portions of each of multiple of the resources in the
subset are selected. The corresponding portions may be content that is located at
the same location in renderings, or content corresponding to the same elements of a

render tree or DOM tree.

[00129] The computing system 102 designates the transcoding template for use
when transcoding a resource in the set of resources (314). The transcoding
template may be stored for later use. In some implementations, the transcoding
template indicates important content that should be included in a transcoded
resource more precisely than analysis of a single resource. In addition, the
transcoding template permits information about renderings of some resources to be
applied to a larger set of resources. In this manner, information about renderings is

used in the transcoding process, without requiring each resource to be rendered.

[00130] FIG. 4 is a diagram that illustrates an example of a system 400 for
transcoding resources. The system 400 includes a computing system 402 that
communicates with one or more data storage devices 404. The computing system
402 includes a transcoding module 410, which includes a security module 420, a
content selection module 430, and an optimization module 440. The computing
system 402 also includes a layout analysis module 450 and an advertising module
460. The computing system 402 communicates with a server 406 over a network
408. The diagram shows stages (A) to (G), which illustrate a flow of data, and which

may occur in the sequence illustrated or in a different sequence.

[00131] Briefly, the computing system 402 transcodes resources, for example, to

prepare portions of the resources to be embedded in (e.g., provided within and as a
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part of) search results pages. The computing system 402 may use a transcoding
template to select content to include in a transcoded resource (e.g., a transcoded
version of the resource). When generating the transcoded resource, the computing
system 402 may apply a different set of transcoding parameters or transcoding rules
to generate an ATF portion and a BTF portion of the transcoded resource. The
computing system 402 stores the transcoded resource, and distinguishes the ATF
portion from the BTF portion. For example, the ATF portion and the BTF portion
may be stored in a manner that the ATF portion and BTF portion can be identified

and served by different server systems.

[00132] In some implementations, content of a resource is obtained. The resource
is associated with a URL and a domain. A transcoding template is selected based
on the URL of the resource. The selected template can be a template generated
based on renderings of multiple other resources in the domain. A subset of the
content of the resource is selected based on the selected transcoding template. A
transcoded resource that includes the selected subset of the content is generated.
Above-the-fold content of the transcoded resource is identified. The transcoded

resource is stored and the above-the-fold content of the resource is designated.

[00133] In further detail, in stage (A), the computing system 402 obtains content of a
resource 412. For example, the computing system 402 receives the resource 412

over the network 408.

[00134] Transcoding the resource 412 may include multiple actions, which may be
performed in the order illustrated or in a different order. To transcode the resource
412, the security module 420 can include applying security policies, the content
selection module 430 can select a subset of the content of the resource 412 to
include in a transcoded resource 445, and the optimization module 440 can optimize

various aspects of the transcoded resource 445.

[00135] In stage (B), the security module 420 assesses the resource 412 and
applies security policies. For example, the security module 420 may examine the
resource 412 and identify content that is interpretable, executable, or otherwise
invocable. For example, the security module 420 identifies Javascript code in the

resource 412.
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[00136] In some implementations, when Javascript code or other invocable content
is identified, the security module compares the functions invoked by the content to a
defined set of functions that are designated as safe. Content that invokes only
functions designated as safe is retained, while content that invokes functions that are
not designated as safe is removed. As an example, Javascript code that invokes
standard functions for expanding and collapsing sections of a document may be
designated as safe, and may therefore be retained in the transcoded resource 445.
However, Javascript code that invokes other functions may be excluded from the

transcoded resource 445.

[00137] When content invokes functions that are not designated as safe, the
security module 420 may determine one or more features of the content, and replace
the unsafe content with content that reproduces the features. For example, in some
instances, Javascript code may be replaced by HTML and CSS content. As an
example, the Javascript code:

<div

onclick="document.location.href="'/a.html'; ">TEXT</div>
may be replaced by the HTML code:
<a style="display:block" href="/a.html">TEXT</a>.

[00138] The security module 420 may also introduce features to avoid or limit the
effectiveness of password phishing. For example, URLs in the resource 412 that
reference images may be rewritten to reference the images through a proxy. In
addition, content can be included in the transcoded resource 445 to detect a
condition that causes an input field to be presented on a user interface. For
example, code can be included to detect conditions that would result in a 401 WWW-
Authenticate prompt or other password prompt being presented to a user. Contentis
included in the transcoded resource 445 so that when the input field is displayed, a
message accompanying the input field is also displayed. The message can be a
warning or a disclaimer that is not provided when the input field is presented on the
resource 412. For example, the message can clarify that the input field is not
associated with the search engine home page or the domain that serves the

transcoded resource 445.
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[00139] In stage (C), the content selection module 430 selects a transcoding
template 432 based on a URL of the resource 412. For example, the content
selection module 430 examines the URL for the resource 412 to identify a hostname
and URL depth, and selects the transcoding template 432 indicated to correspond to

resources with the hostname and/or URL depth.

[00140] The content selection module 430 uses the transcoding template 432 to
select content of the resource 412 to include in the transcoded resource 445. The
transcoding template 432 may indicate portions of the resource 412 to include in the
transcoded resource 445 and/or portions of the resource 412 to exclude from the

transcoded resource 445.

[00141] In stage (D), the optimization module 440 examines the selected content
and modifies the content according to one or more optimization criteria. The
optimization module 440 may alter the content of the resource 412 to improve
presentation on mobile devices. For example, elements that have a width that
exceeds a threshold can be resized to fit within the threshold. In addition, the
optimization module 440 can identify one or more elements that have an absolute
position property or fixed position property. The optimization module 440 can then
include the one or more elements in the transcoded resource 445 with a static
position property. Typically, elements with a static property are rendered in the order
that the element appears in the document flow. By contrast, elements with an
absolute positioning property are positioned relative to an earlier non-static ancestor
element. Elements with a fixed positioning property are typically positioned relative

to a browser window.

[00142] The optimization module 440 also optimizes the content of the resource 412
to reduce the file size for transfer and the computational cost for rendering the
resource. For example, the optimization module may determine that one or more
elements of the resource 412 do not affect the visual appearance of a rendering of
the resource. The optimization module generates the transcoded resource 445 to
exclude the elements determined to not affect the visual appearance of the

rendering.

[00143] In some implementations, the optimization module identifies elements of the

resource 412 that have inline style attributes, and determines that the inline style
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attributes for multiple of the elements have at least a threshold level of similarity.
The optimization module then includes the elements in the transcoded resource 445
with a single style definition for the plurality of the elements, without including the
inline style attributes.

[00144] In some implementations, the optimization module 440 identifies an image
an image referenced by (e.g., linked to) the resource 412. The optimization module
440 determining a size of the image (e.g., pixel size or file size) and determines that
the size satisfies a size threshold. For example, the optimization module 440
determines that the size is less than a maximum size. The optimization module 440
also determines an update frequency for the image, and determines that the update
frequency satisfies an update frequency threshold. For example, the optimization
module 440 determines that the update frequency is greater than a minimum
frequency (e.g., image is changed no more than once per day, or once per week,
etc.). Based on determining that the size satisfies the size threshold and the update
frequency satisfies the update frequency threshold, the optimization module embeds
the image within the transcoded resource 445, for example, as an encoded object.
Because the content of the image is included within the transcoded resource 445, a
client device rendering the transcoded resource 445 does not need to request or wait
for the image to be downloaded separately.

[00145] In some implementations, variable names in the resource 412 are replaced
with shorter variable names in the transcoded resource 445. In some
implementations, the optimization module 440 identifies non-mandatory whitespace
in the resource 412 and excludes the identified non-mandatory whitespace from the
transcoded resource 445.

[00146] In stage (E), the layout analysis module 450 identifies an above-the-fold
(ATF) portion 452 of the transcoded resource 445. Typically, the “fold” refers to an
edge or boundary of a display area in which a resource is displayed, such as the
bottom edge of the display area. When a resource is displayed in a web browser, the
resource typically extends beyond the initial viewing area of a web browser, and the
user must typically scroll or otherwise navigate within the resource to reveal content

not initially presented in the display area.
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[00147] The portion of a resource that is initially viewable within the browser on the
user's display is referred to as the ATF portion of the resource. For example, the
ATF portion can be the portion of a resource shown in a display area after the
resource is rendered and displayed, before the user scrolls to reveal additional
content. The remainder of the resource, which typically may be revealed by scrolling
downward within the browser, is referred to as a below-the-fold (BTF) portion of the
resource. The ATF portion may exclude portions of the transcoded resource 445
that extend beyond the display area by more than a defined amount. The ATF
portion may be defined to exclude any portion of the resource that extends beyond

the display area.

[00148] In some implementations, the ATF portion 452 includes that provides an
initial view of the transcoded resource 445. The ATF portion 452 can be content that
corresponds to a top-most portion of a rendering of the transcoded resource 445, for

example, a top page or region of the transcoded resource that fills a display area.

[00149] In some implementations, the ATF portion corresponds to content that is
displayable in a defined amount of pixels on a display. For example, the ATF portion
452 may include content that, when rendered, is displayed in a region of a particular
pixel size, or in a region within a particular range of pixel sizes. For example, the
ATF portion 452 may include content that is when rendered has a height of, for
example, 480 pixels, 960 pixels, 1080 pixels, or another other predetermined height.
Other content may be excluded. Similarly, the ATF portion may include content that
when rendered has a height between a range of heights, for example, a height
between 480 and 960 pixels.

[00150] In some implementations, the ATF portion 452 may include a designated
amount of text content. For example, the ATF portion 452 may be defined to include

up to a maximum number of characters or words of the transcoded resource 445.

[00151] The ATF portion 452 can be defined to include content that fills a display
area (e.g., web browser window or region) without including content to fill the display
area twice. In other words, the ATF portion 452 may fill the display area once but
not more than once. While content of the ATF portion 452 may extend below the
fold somewhat, the content does not provide a complete view of the region below the

initial view. In some implementations, content of a resource can be considered to
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have distinct, non-overlapping pages, where each page fills a display area. The ATF
portion 452 can include at least the first page, but less than the first two full pages of

the resource.

[00152] In some implementations, the ATF portion 452 is identified for a particular
device and configuration. In other implementations, the ATF portion 452 is identified
based on typical characteristics of devices in a class. For example, mobile phones
may have significant variation in screen size, screen resolution, magnification
properties, and other factors that may affect the amount of content that fits in a
display region at a single time. The ATF portion 452 can be determined to fill a
typical display area of devices of a class (e.g., smartphones, tablets, etc.), although
the ATF portion 452 may end somewhat above or below the actual edge of the
display area when actually displayed on some client devices. In some
implementations, the ATF portion 452 is selected based on characteristics of the
device with the largest screen and/or highest screen resolution in a class of devices,
for example, to ensure that the ATF portion 452 provides at least one complete view

of the transcoded resource 445.

[00153] The layout analysis module 450 identifies an ATF portion 452 of the
transcoded resource 445 by, for example, selecting an amount of content that
satisfies one or more predetermined constraints. For example, the layout analysis
module 450 identifies content of the transcoded resource 445 that includes at least a
minimum amount of content or fills at least a minimum display area, but does not
exceed a maximum amount of content or fill more than a maximum display area.
The layout analysis module 450 may identify the ATF portion 452 based on the
content of the transcoded resource 445, for example, by examining a DOM tree for
the transcoded resource 445 or analyzing the transcoded resource 445 directly. In
some implementations, the layout analysis module 450 may render the transcoded

resource 445 and examine the rendering.

[00154] FIG. 5 is a diagram that illustrates an example of the resource 412 and the
transcoded resource 445. As illustrated, the transcoded resource 445 includes a
subset of the displayable content of the resource 412. The layout analysis module
450 identifies a boundary 447 of a display area or a “fold” line for a display area in
which the transcoded resource 445 is likely to be displayed. Content of the

transcoded resource 445 that is estimated to be displayed in the display area above
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the boundary 447 is designated as the ATF portion 452, and content that of the
transcoded resource 445 that is estimated to be displayed a display area below the
boundary 447 is designated as the BTF portion 454.

[00155] Referring again to FIG. 1, in some implementations, when the ATF portion
452 and BTF portion 454 are identified, the transcoding module 410 may process the
ATF portion 452 and BTF portion 454 according to different transcoding parameters.
For example, the transcoding module 410 may strip all Javascript content from the
ATF portion 452, but permit Javascript content to be retained in the BTF portion 454.

[00156] In stage (F), the advertising module 460 determines whether to include one
or more advertisements in the transcoded resource, and what types of
advertisements should be included. The advertisement module 460 then includes

appropriate advertising content in the BTF portion 454 of the resource.

[00157] For example, the advertising module 460 may access data indicating a
preference of the content provider about whether advertisements should be provided
and which source the advertisements should be selected from. The advertising
module may determine the manner in which to display the advertisement, for
example, in a persistent display area that remains visible as a user scrolls, or as a
portion of the document that scrolls with other content of the resource. The
advertising module then includes in the BTF portion 454 content that, when
processed, obtains and displays an advertisement, and the particular advertisement
may be dynamically determined by a server system at the time the transcoded

resource 445 is displayed.

[00158] In stage (G), the computing system 402 stores the transcoded resource
445. The computing system 402 stores the transcoded resource 445 in a manner
that designates the content that is included in the identified ATF portion 452. For
example, the computing system 402 distinguishes the ATF portion 452 from the BTF
portion 454. The computing system 402 may store data identifying the content that is
included in the ATF portion 452. In some implementations, the ATF portion is stored
separately from the BTF portion 454, for example, as a different file, on a different
server or data storage device, or as a distinct entry or portion of a data structure.
The ATF portion 452 and BTF portion 454 may be stored as standalone resources
that may be rendered and displayed independently.
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[00159] In some implementations, the computing system 402 stores the transcoded
resource 445 as HTML and CSS, or other code that is renderable by a web browser,
rather than as an image. For example, the actual transcoded resource 445 is stored,

rather than an image or view of the transcoded resource 445.

[00160] FIG. 6 is a flow diagram that illustrates an example of a process 600 for
transcoding a resource. The process 300 is described as being performed by the

computing system 402, but may be performed by other devices or systems.

[00161] The computing system 402 obtains content of a resource (602). The
resource is associated with a URL and a domain. The computing system 402
selects a transcoding template based on the URL associated with the resource
(604). For example, the computing system 402 selects a transcoding template

generated based on renderings of a plurality of other resources in the domain.

[00162] The computing system 402 selects a subset of the content of the resource
based on the selected transcoding template (606). For example, the subset

excludes one or more visually displayable portions of the resource.

[00163] The computing system 402 generates a transcoded resource that includes
the selected subset of the content (608). In some implementations, the computing
system 402 determines that the resource includes one or more elements that do not
affect the visual appearance of a rendering of the resource, and generates the
transcoded resource to exclude the one or more elements determined to not affect

the visual appearance of the rendering.

[00164] In some implementations, the computing system 402 identifies elements of
the resource that have inline style attributes, determines that the inline style
attributes for a plurality of the elements have at least a threshold level of similarity,
and includes in the transcoded resource the plurality of the elements and a single
style definition for the plurality of the elements. The inline style attributes

corresponding to the plurality of the elements are not included.

[00165] In some implementations, the computing system 402 identifies an image
referenced by the resource. The computing system 402 determines a size of the
image, and determines that the size satisfies a size threshold. The computing
system 402 determines an update frequency for the image and determines that the

update frequency satisfies an update frequency threshold. Based on these
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determinations, the computing system 402 embeds the image within the transcoded
resource, for example, so the image is transferred with and as a part of the

transcoded resource rather than as a linked resource.

[00166] In some implementations, the computing system 402 includes variable
names in the transcoded resource that are shorter than corresponding variable
names in the resource. In some implementations, the computing system identifies
non-mandatory whitespace in the resource and generating the transcoded resource
to exclude the identified non-mandatory whitespace.

[00167] In some implementations, the computing system 402 identifies one or more
user-submitted comments in the resource, and selects the subset of the content
based on identifying the user-submitted comments. By default, comments may be
excluded from the transcoded resource. However, a metadata value or other
property may indicate that comments should be included, in which case the

comments may be included in the transcoded resource.

[00168] In some implementations, the computing system 402 identifies one or more
elements designated as having an absolute position property or fixed position
property and includes the one or more elements in the transcoded resource with a
static position property.

[00169] In some implementations, the computing system 402 identifies content in
the resource that invokes one or more functions, determines whether the one or
more functions are included in a defined set of functions, and selectively includes the
content that invokes one or more functions in the transcoded resource based on
determining whether the one or more functions are included in the defined set of
functions. When a portion of the content does not invoke any functions that are not
included in a set of functions classified as secure (e.g., only invokes functions in the
defined set), the portion of the content may be included in the transcoded resource.
When a portion of the content is determined to invoke a function that is not included
in the set of functions classified as secure, the portion of the content may be
excluded from the transcoded resource. In some implementations, the excluded
portions, when invoked, produce a particular user-observable effect, and the
transcoded resource is generated to include alternative content that, when
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processed, produces the same user-observable effect without invoking a function

that is not designated as secure.

[00170] In some implementations, the computing system 402 includes code in the
transcoded resource that, when rendered or invoked, is operable to detect a
condition that causes an input field to be presented on a user interface and display a
message accompanying the input field, where the message is not provided when the
input field is presented based on the resource. For example, the transcoded
resource may cause a client device to detect receipt of a request for authentication,
such as an HTTP “401 Not Authorized” response code or a WWW-Authenticate
HTTP header. The resource may cause a message to be displayed accompanying
the input field, such as a warning or a disclaimer separate from an authentication

prompt produced by a web browser.

[00171] In some implementations, an ATF portion of the transcoded resource is
generated according to a first set of transcoding parameters, and the remainder of
the transcoded resource, the BTF portion, is generated according to a second set of

transcoding parameters different from the first set of transcoding parameters.

[00172] The computing system 402 identifies above-the-fold (ATF) content of the
transcoded resource (610). The ATF content is the content of the ATF portion of the
transcoded resource. The ATF content may include less than all of the content of
the transcoded resource. For example, the ATF content excludes BTF content (e.g.,

content of the BTF portion of landing page.)

[00173] In some implementations, the computing system 402 identifies content that
fills a defined display area. The ATF content can be content that, when displayed,
fills at least a minimum display area. The ATF content can also be content that fills
less than a maximum display area. The ATF content can be identified as content

that includes a particular amount of text or fills a particular height of display area.

[00174] The computing system 402 stores the transcoded resource and designates
the ATF content of the transcoded resource (612). In some implementations, the
ATF content and BTF content are separated. For example, the ATF content and

BTF content may be served from different servers or different domains.

[00175] FIG. 7 is a diagram that illustrates an example of a system 700 for providing

search results. The system 700 includes a computing system 702 and a client
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device 704. The computing system 702 and the client device 704 communicate over
a network 708. The computing system 702 also communicates with one or more
data storage devices 703. The diagram shows stages (A) to (1), which illustrate
various aspects of the system 700. Stages (A) to (C), (G) and (H) illustrate a flow of
data, and which may occur in the sequence illustrated or in a different sequence.
Stages (D) to (F) and (l) illustrate user interfaces and interactions with the user

interfaces.

[00176] Briefly, the computing system 702 provides a resource, such as a search
results page, that includes content of one or more landing pages corresponding to
search results. The content of a landing page that is included in the search results
page can be content that was designated as ATF content. The ATF content may
provide a view of a contiguous (e.g., unbroken or uninterrupted) portion of a resource
that fills a display area. When the search results page is displayed on a client device
and a user interacts with a search result, the client device displays the ATF content
included within the search results page, and the user perceives only a minimal
amount of latency, if any, since the ATF content is already available and does not
need to be obtained over a network. When the user interacts with the search result,
the client device obtains the remainder of the landing page (e.g., the BTF content)
and displays the remainder of the landing page below the ATF content. The ATF
content and the remainder of the landing page may be presented seamlessly so that
the user does not perceive that the two portions of the landing page were obtained at

different times or from different servers or domains.

[00177] In some implementations, search results pages include embedded ATF
content of landing pages when the query is received from a mobile device. The
computing system 702 can determine that a query was sent by a device classified as
a mobile device (e.g., a cellular phone, smartphone, etc.), and generate the search
results page to include embedded ATF portions of landing pages in response to the
determination. If a query is determined to have been received from a device that is
not classified as a mobile device (e.g., a desktop computer), a different search
results page may be generated and provided, such as a search results page that
does not embed ATF portions of landing pages, or that embeds different content
designated for the class of device from which the query was received. The

computing system 702 may determine the type of device that provided a query by,
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for example, examining content from a client device, such as a user agent identifier
in an HTTP header, or determining that the query was submitted over a cellular

network or other mobile network.

[00178] In some implementations, the computing system 702 receives a query.
The computing system 702 generates a resource and provides the resource in
response to the query. The resource is generated so that, when processed by a
client device, the resource causes the client device to perform various operations.
For example, the operations include displaying a search result having an associated
landing page and detecting user interaction with the search result. The operations
also include, in response to detecting user interaction with the search result,
displaying a first portion of the landing page that is embedded within the resource,
and to request, over a network, a second portion of the landing page. The
operations include receiving, the second portion of the landing page over the

network and loading the second portion of the landing page.

[00179] In further detail, in stage (A), the client device 704 sends a query 710 to the
computing system 702. The query 710 may include one or more query terms that
indicate a topic of interest to the user 705 of the client device 704. In some
implementations, the query 710 is transmitted over a wireless network connection,
for example, a mobile phone communications network such as a second generation
(2G) cellular network, a third generation (3G) cellular network, a fourth generation
(4G) cellular network, a mobile WiMax network, a long term evolution (LTE) network,
and so on. Any appropriate communication protocol can be used, including, for
example, code division multiple access (CDMA), global system for mobile
communications (GSM), High Speed Packet Access (HSPA), and so on. Other

networking connections, such as wired connections and Wi-Fi, may also be used.

[00180] In stage (B), the computing system 702 generates a resource, such as a
search results page 720. For example, the computing system 702 receives data
identifying resources that are responsive to the query 710, for example, resources
determined to be relevant to the query 710 by a search engine system. A set of
resources, such as a predetermined number of the highest ranked resource, may be
selected. The computing system 702 generates the search results page 720 to
include a search result identifying each of the selected resources. Each search

result may have a corresponding landing page, or a resource that a web browser
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navigates to in response to tapping, clicking, or otherwise interacting with the search

result.

[00181] For each of the selected resources, the computing system 702 determines
whether a transcoded resource (e.g., a transcoded version of the resource) is
available. For example, the computing system 702 determines whether transcoded
resources are available in a repository that includes transcoded resources for each
of multiple Internet domains. If a transcoded resource is not available, the search
result references (e.g., includes a link to) the version of the resource provided by the

content provider.

[00182] If a transcoded resource is available, the computing system 702 generates
the search result so that the transcoded resource is the landing page for the search
result. For each of the search results that designates a transcoded resource as a
landing page, the search results page 720 also includes the ATF portion of the
landing page within the search results page 720. For example, the computing
system 702 accesses a repository of transcoded resources stored on the one or
more data storage devices 703. The repository can store the ATF portions 722 of a
variety of different resources, including multiple transcoded resources for a particular
domain and transcoded resources for multiple domains. In some implementations,
transcoding to generate the transcoded resources in the repository (e.g., processing
to generate the ATF portions 722) occurs before the query 710 is received by the

computing system 702.

[00183] In the illustrated example, ATF portions 725 of multiple landing pages are
embedded in the search results page 720. The embedded ATF portions 725 can be
included in the search results page 720 as part of the search results page 720. For
example, the ATF portions 725 can be contained within the search results page,
rather than being linked to or referenced by the search results page 720. The search
results page may be generated to include ATF portions 725 for landing pages
corresponding to some or all of the search results. For example, an ATF portion 725
may be included for a landing page of only a highest-ranked search result. As
another example, the search results page 720 may include the ATF portion 725 of
landing pages only for a highest-ranked set of search results (e.g., the 3or 5
highest-ranked search results indicated by the search results page 720), for at least

half of the search results; or for all of the search results.
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[00184] The ATF portion of a transcoded resource may be embedded in the search
result page by, for example, including the HTML code or other content of the ATF
portion as a Javascript string literal. In this manner, the content is included in the
search results page 720, but is not initially rendered when a client device processes
the search results page 720, thus reducing the amount of processing required to
initially display the search results page 720. As another example, the content of the
ATF portion may be encapsulated in a hidden element, such as a hidden <div>
element, of the search results page 720. However, in some implementations, HTML
content that is designated to be hidden may still be rendered when the search results

page 720 is initially processed, even though the content is not displayed.

[00185] In some implementations, when the ATF portion of a landing page is
included in the search results page 720, the remainder of the landing page (e.g., the
BTF portion) is not included in the search results page 720. Excluding the BTF
portion avoids unnecessarily increasing the size of the search results page. As a
result, the file size of the search results page 720 is controlled to limit the delay and
bandwidth needed to transfer the search results page 720. Since most users
typically do not view every landing page referenced in a search results page,
excluding BTF content avoids transferring large amounts of content that the user
may not view. Nevertheless, because the ATF portions of landing pages are
included, the latency to display an initial view of the page is low. For example, text
content in the ATF portions may be presented with little or no perceived latency by
the user 705. In some implementations, the responsiveness in displaying a landing
page after interacting with a search result may approach or equal the

responsiveness of a native application.

[00186] The search results page 720 is generated to cause a client device to
perform a number of actions when the search results page 720 is processed, as
discussed further below. Briefly, the search results page 720 causes a client device
to display the embedded ATF content of a landing page when the corresponding
search result is interacted with. The search results page 720 also causes a client

device to obtain and display the remainder of the landing page.

[00187] In stage (C), the computing system 702 sends the search results page 720
to the client device 704 in response to the query 710. The embedded ATF portions

725 of landing pages are included in and transferred with the search results page
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720. For example, the ATF portions 725 may be transferred in as a part of the same
file as the search results page 720, or as part of the same network transfer that
transfers the search results page 720. The search results page 720 may be
provided to the client device 704 using any appropriate networking connection,
including mobile phone wireless communications networks such as cellular networks

and other networks and protocols described above.

[00188] In some implementations, both the search results page 720 and the
embedded ATF portions 725 are transmitted in response to a single request (e.g.,
the query 710) from the client device 704. Because the data can be transferred in
response to the single request, the client device 704 can receive the ATF portions
725 before processing the search results page 720, receiving user interaction with
the search results page 720, or requesting data for the landing pages associated

with the search results in the search results page 720.

[00189] In stage (D), the client device 704 processes and displays the search
results page 720. The search results page 720 is displayed on a user interface 730
of the client device 704. In the illustrated example, search results 732a-732¢ are
displayed. In some implementations, the ATF portions 725 of the landing pages
corresponding to the search results 732a-732c are not processed (e.g., not
rendered) when the search results page 720 is initially processed by the client device
704. As aresult, the ATF portions 725 may be hidden from view when the search

results page 720 is displayed.

[00190] For example, in some implementations, the search results 732a-732c
(including the appropriate title, snippet, etc.) are displayed. However, in some
implementations, no portion of any of the embedded ATF portions 725 is presented

until the user 705 selects or otherwise interacts with the search result 732a-732c.

[00191] In stage (E), the user 705 of the client device 704 interacts with one of the
search results 732a-732c. For example, the user 705 may tap, click, or otherwise
interact with one of the search results 732a-732¢. In the illustrated example, the
user taps on the search result 732a. As described below, the user interaction
triggers display of the ATF portion 725 of the landing page that is included in the

search result page 720 and also triggers a request for the remainder of the landing

page.
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[00192] In stage (F), the client device 704 processes and displays an ATF portion
725 of the landing page corresponding to the search result 732a that was selected or
interacted with by the user 705. Because the ATF portion 725 of the landing page
was downloaded to the client device 704 as part of the search results page 720, the
client device 704 displays the ATF portion 725 without incurring any latency on
account of a network transfer. As noted above, the ATF portion 725 may fill a
display area of a browser. For example, as shown in FIG. 7, the view of the search
results page 720 is hidden or removed from the user interface 730, and the ATF
portion 725 is displayed in place of the search results page 720. The ATF portion
725 may display a continuous or non-interrupted region of the landing page, and
may display the content at the top of the landing page. The ATF portion 725 can be
content that was designated as corresponding to an above-the-fold view (e.g., by a
computing system that generated the landing page), even if display of the ATF
portion 725 on the client device 705 does not fill the display area or extends beyond
a visible display area. In some implementations, the ATF portion 725 may include
content for presenting an above-the-fold view that exactly fills the display area,
without extending beyond the display area. After the search results page 720 is
received, the client device 710 may display the ATF portion 725 before receiving any

further information about the landing page.

[00193] In some implementations, the search results page 720 includes content that
causes the ATF portion 725 to be displayed in the same browsing context as the
search results page 720, without navigating away from the search results page 720.
In some implementations, the ATF portion 725 may be displayed in the top-level
browsing context. As an example, when the client device 704 detects interaction
with the search result 732a, Javascript code of the search results page 720 causes
the client device 704 to insert the ATF portion 725 into an element of the search
results page 720. HTML code of the ATF portion 725, stored in a string, may be
inserted using a Javascript “innerHTML” property. The ATF portion 725 may be set

as the content corresponding to a “<div>" tag.

[00194] To reduce security risks of loading third-party content in the same browsing
context as the results page, the ATF portion 725 may exclude invocable content

(e.g., scripts and other interpretable or executable code), as discussed above. Thus
the ATF portion 725 that is embedded within the search results page 725 is insulated

41



WO 2014/055890 PCT/US2013/063500

from several security risks. For example, avoiding invocable code helps insulate
cookies of the host domain to access by malicious code, which might otherwise have
access in the top-level browsing context. As another example, the possibility for
crashes, infinite loops, and other disturbances due to faulty or malicious scripts are
avoided. Finally, without invocable code like Javascript code, the ATF portion 725
may be rendered very quickly by the client device 704, which contributes to a very
low latency between interaction with the search result 732a by the user 705 and
display of the ATF portion 725 of the landing page corresponding to the search result
732a.

[00195] In some implementations, the search results page 720 causes the client
device 704 to display the ATF portion 725 with an animated effect, such as by sliding
the ATF portion 725 into view over the initially displayed view of the search results

page 720.

[00196] In addition to displaying the ATF portion 725, the search results page 720
also causes the client device 704 to create a page region 740 in which to display a
second portion of the landing page. The page region 740 may be a dynamically
generated inline frame, or “iFrame” in which to load the remainder (e.g., BTF portion)
of the landing page. Since the user has indicated interest in the landing page by
interacting with the search result 732a, there is a high likelihood that the user 705 will

soon desire to view the BTF portion of the landing page.

[00197] The page region 740 can be located below the ATF portion 725, for
example, as a seamless continuation of the displayed landing page. For example,
the page region 740 can be positioned so that the BTF portion of the landing page is
loaded below the ATF portion 725 in a manner that the landing page as a whole is

presented without breaks or interruptions between the portions.

[00198] On initial display of the ATF portion 725, the page region 740 is hidden and
represents an off-screen region of the landing page. In FIG. 7, the dashed lines
around the page region 740 denote that the page region 740 is currently out of view
of the user 740. In some implementations, the ATF portion 725 provides a full initial
view of the landing page by filling the on-screen display region of a web browser.
Typically, none of the page region 740 is viewed until the user 705 scrolls to reveal

content beyond the initial view. Thus, since a full initial view of the landing page is
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presented, the user does not perceive that the entire landing page has not already
been loaded. The delay between the user’s interaction with the search result 732a
and the first scroll action of the user 705 provides time in which the client device 704
may request, receive, and load the BTF portion in the page region 740. If the client
device 704 loads the BTF portion before the user 704 scrolls to reveal more of the
landing page, the delay in receiving and processing the BTF portion may be entirely
hidden from the user 740.

[00199] In some implementations, the page region 740 (e.g., iFrame) presents
content in browsing context different from the browsing context in which the ATF
portion is displayed. By presenting the BTF portion in a different browsing context,
security can be enhanced. For example, the page region 740 can be created with a
“sandboxed” attribute so that the content loaded in the page region 740 is isolated
from the content loaded in the parent browsing context (e.g., the search results page
720). In some implementations, the page region 740 presents content in the same

browsing context in which the ATF portion is displayed.

[00200] In some implementations, the ATF portion 725 includes text-encoded
content, such as text, HTML content or other markup language, text-based scripts,
etc. The ATF portion 725 may include only text-encoded content, or may include a

combination of text-encoded content and content encoded in other formats.

[00201] In some implementations, the ATF portion 725 includes content for
producing all of the text presented to the user 705 in an above-the-fold view, which
may be a view of the landing page that fills a display area of the client device 704
designated for display of the landing page. The view can present the top region
landing page and/or the initial view of the landing page displayed to the user 705.
The display area may be, for example, a window or region defined for display of the

landing page by a web browser, or may be the entire screen of the client device 704.

[00202] In some implementations, the ATF portion 725 includes image data or other
non-text items that are displayed in the above-the-fold view. As a result, processing
the ATF portion 725 may images or other non-text items to be displayed in the
above-the-fold view presented to the user 705, without receiving any additional
portions of the landing page. In some implementations, the ATF portion 725

excludes one or more images or other non-text elements of the landing page that
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would be displayed in the above-the-fold view (e.g., top region) of the landing page.
For example, the ATF portion 725 may present only text content of the landing page,
or only text content and markup language content (e.g., HTML content such as
borders, tables, etc.). In some implementations, while the text content in the ATF
portion 725 is displayed, other content (such as linked images or advertisements not
included in the ATF portion 725) may be transferred to the client device 704 over the
network 708. These components may be displayed (e.g., added to the above-the-
fold view already visible on the client device 704) as they are received and
processed by the client device 704. The client device 710 may request non-text
content that is excluded from the ATF portion 725 in response to processing the ATF
portion 725 or other data in the search results page 720, which may indicate what

additional components, if any, should be obtained.

[00203] During stage (G), the client device 704 sends a request 750 for the BTF
portion of the landing page. The search results page 720 indicates the source from
which to request the BTF portion. The BTF portion may be provided by the
computing system 702 or another computing system. For example, the computing
system 702 accesses the BTF portion from the repository of transcoded resources
stored on the one or more data storage devices 703. The repository can store the
BTF portions 723 of a variety of different transcoded resources corresponding to

resources in multiple different domains.

[00204] In some implementations, the BTF portion is served from an Internet
domain that is different from the Internet domain of the search results page 720. The
BTF portion may be accessed from a repository or storage device different from the

repository or storage device storing the ATF portions 722.

[00205] During stage (H), the client device 704 receives the requested BTF portion
760 of the landing page. The BTF portion 760 maybe received as an HTML
document. The client device 704 processes the BTF portion 760, for example,
rendering the BTF portion with a layout engine. The BTF portion 760 may include
Javascript code or other invocable content, which may have been generated by a
third party.

[00206] During stage (I), the client device 704 loads the BTF portion 760 in the page

region 740. The page region 740 is off-screen, out of view of the user 705, until the
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user scrolls to bring the page region 740 into view. The ATF portion 725 and the
BTF portion 760 together present the full landing page (e.g., the transcoded resource
corresponding to the search result 732a). When the client device 704 completes
loading of the BTF portion 760 before the user scrolls, the latency of obtaining and
processing the BTF portion 760 may be entirely masked from the user 705. The
landing page may appear to the user 705 be a single continuous page, even though
portions of the landing page are obtained at different times, and from different

servers or Internet domains.

[00207] In some implementations, the search results page 720 causes a control
(e.g., button, link, etc.) to be provided for returning to the view of the search results
732a-732c¢ shown for stage (D). The control can be is displayed along with the
landing page. As noted above, the landing page may be displayed without
navigating away from the search results page 720. Accordingly, the user 705 may

switch quickly between views of the search results 732a-732c and the landing page.

[00208] In some implementations, the ATF portion 725 and BTF portion 760 are
HTML documents rather than, for example, image representations of the landing
page. By providing the ATF portion 725 and BTF portion 760 in this manner, the
interactivity of the landing page may be preserved. For example, the user may
expand and collapse sections, interact with links and other controls in the landing
page, and perform other otherwise interact with the landing page in ways that an
image would not permit. The BTF portion 760 may include Javascript content,
permitting much of or all of the interactivity intended for the resource by the content

provider.

[00209] FIGS. 8A and 8B are diagrams illustrating examples of an advertisement
830. As illustrated, a client device 802 has loaded an ATF portion 810 and a BTF
portion 820 of a landing page. The advertisement 830 is presented in a persistent
region of a display, for example, at an edge 806 of a browser display area 804 that is
visible on a screen of the client device 802. The advertisement 830 remains in the
same position on the screen (e.g., “sticks” to the edge 806) as a user of the client
device 802 scrolls up and down. As shown in FIG. 8B, as the user scrolls down, and
part of the ATF portion 810 and part of the BTF portion 820 are visible on the screen,
the advertisement 830 remains in the same position. The content of the

advertisement 830 may be changed (e.qg., replaced) from time to time.
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[00210] In some implementations, content of advertisements is provided only
through the BTF portion 820, with the BTF portion 820 being loaded in a sandboxed
iFrame to limit security risks due to third-party content. To display advertisements
from third-party providers in the ATF portion, advertisement content received through
the sandboxed iFrame may be passed to the parent browsing context, in which the
ATF portion 810 is displayed, through a postmessage. When the BTF portion 820
loads, the BTF portion notifies the parent frame of the advertising content, and the

parent frame displays the advertisement 830 in the parent frame.

[00211] In some implementations, advertisements have a fixed position relative to
the content of the landing page. For example, the advertisements may scroll with
the content of the landing page rather than remaining in a persistent area. In such
implementations, the landing page may adjust the viewed position of the landing
page so that the advertisement is completely displayed. For example, when a user’s
scroll action positions an advertisement partially within and partially outside of a
viewable area, content of the landing page may cause the client device 802 to scroll
up or down so that the complete advertisement is within the viewable area. For
example, the viewable content may “snap” to a predetermined position to enforce

predetermined boundaries for viewing regions of the landing page.

[00212] FIG. 8C is a diagram illustrating an examples of advertisements 870, 871 in
a landing page 850. In some implementations, the landing page 850 is divided into
distinct views, for example, paginated into separate pages. Rather than
incrementally scrolling through the landing page 850, the different views are
displayed one at a time. For example, a first view 860 that fills a browser display
area is replaced by a second view 861 that fills the browser display area, where the
first view and the second view do not display overlapping regions of the landing
page. An ATF portion of the landing page 850 may be the content providing the first
page or view, and a BTF portion may include content for providing one or more

subsequent views.

[00213] Advertisements 870, 871 may be located within one or more of the different
views 860, 861. In some implementations, the advertisements 870, 871 are located
in the same screen location in each view 860, 861, and in other implementations the

advertisements 870, 871 are located at different locations in different views 860, 861.
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[00214] In some implementations, advertisements are displayed in a browsing
context different from the browsing context of the search results page also different
from the browsing context of the BTF portion of a landing page. For example, an
advertisement may be loaded in an inline frame within the inline frame in which the
BTF portion is loaded.

[00215] FIG. 9 is a flow diagram that illustrates an example of a process for
providing search results. The process 900 is described as being performed by the

computing system 702, but may be performed by other devices or systems.

[00216] The computing system 702 receives a query (902). For example, the
computing system 702 may receive the query from a mobile device, such as a
smartphone or tablet computer. The computing system 702 may receive data
identifying resources that are responsive to the query, for example, resources that
are determined to be relevant to the query by the computing system 702 or another
search engine system.

[00217] The computing system 702 generates a resource (904). The computing
system 702 provides the generated resource in response to the query (906). The
generated resource may be a search results page. The generated resource includes
one or more search results that each reference a landing page. The landing pages

may be transcoded versions of resources provided by content providers.

[00218] The resource includes a first portion of a landing page associated with one
of the search results. The resource may be generated such that the first portion of
the landing page is included in the resource as part of the resource. As a result, the
first portion of the resource is transferred to the client device when the resource is
transferred to the client device. The resource may include the first portion of the
landing page as a string within the resource (e.g., with the first portion stored as text
of a string literal). The resource may include a first portion of multiple different

landing pages, associated with different search results.

[00219] To generate the resource, the computing system 702 may determine
whether a transcoded resource is available for each of a set of resources that are
responsive to the query. When a transcoded resource is available for one of the
resources in the set, the computing system 702 includes a search result that

references the transcoded resource as a landing page. The computing system 702
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accesses a first portion of the transcoded resource and includes the first portion in
the generated resource. For example, the first portion of the transcoded resource
can be a portion designated as an above-the-fold (ATF) portion of the transcoded
resource. The ATF portion can be an HTML or other text representation of content

of the transcoded resource.

[00220] The computing system 702 generates the resource so that when the
resource is processed by a client device, the resource causes the client device to
perform several actions. For example, the resource may include HTML code,
Javascript code, or other renderable or invocable content that causes the client
device to perform the actions. The resource, when processed, causes the client
device to display a search result that has an associated landing page. The resource
includes the data that identifies the search result and the associated landing page,
permitting the search result to be displayed without transferring additional data over
a network. The resource also causes the client device to detect user interaction with

the search result.

[00221] In some implementations, the resource is generated such that when it is
processed by the client device, the first portion of the landing page is not processed
before user interaction with the search result is detected. For example, the resource
can cause the client device to display the search result without processing the first
portion of the landing page (e.g., without rendering or otherwise processing the first
portion with a layout engine). The resource can cause the client device to display

the search result without displaying the first portion of the landing page.

[00222] In some implementations, the computing system 702 determines whether
the query is received from a device classified as a mobile device. For example, the
computing system 702 may determine that the query originated from a phone, or
from a tablet computer. The computing system 702 may include the ATF portion of
the landing page in response to determining that the query was received from a

device classified as a mobile device.

[00223] In response to detecting user interaction with the search result, the resource
causes the client device to display a first portion of the landing page that is
embedded within the resource. For example, the resource causes the client device

to process (e.g., render) the first portion of the resource that is included in the
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resource. The first portion of the landing page is included within (e.g., as a part of)
the resource, rather than being linked to by the resource. The first portion can be a
portion designated as an ATF portion of the landing page. When displayed, the first
portion may fill a browser display area of the client device. For example, the first
portion may fill an entire area (e.g., an entire window, frame, or other bounded area)
defined by the web browser. The first portion of the landing page includes less than

all of the content of the landing page.

[00224] The first portion may fill at least a specified amount of area on devices of a
particular type or configuration. The first portion may include content that, when
displayed, presents a view of top-most portion of the landing page. For example, the
first portion can include HyperText Markup Language (HTML) content for a top
region of the landing page. The first portion may include content for a single
continuous portion of the landing page that is not displayed prior to user interaction
with the search result. The first portion excludes at least some of the landing page
(e.g., transcoded resource). In some implementations, the first portion is displayed

in the same browser context that the search result is displayed in.

[00225] In some implementations, the resource is generated so that the first portion
of the landing page is not processed (e.g., not rendered) by a client device before
the user interacts with the search result. The resource causes the first portion of the
landing page to be processed (e.g., rendered) in response to detecting the user

interaction, and the processed content is displayed.

[00226] In response to detecting user interaction with the search result, the resource
causes the client device to request a second portion of the landing page over the
network. The second portion can be the remainder of the landing page, for example,
BTF content of the landing page. The resource may cause the client device to
request the second portion from a server or domain different from the server or

domain from which the generated resource is provided.

[00227] The resource causes the client device to receive the second portion of the
landing page over the network and load the second portion of the landing page. In
some implementations, the resource causes the client device to load the second
portion of the landing page in a browsing context different from the browsing context

in which the first portion is loaded. For example, the resource may cause the client
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device to dynamically generate an inline Frame that is not initially visible on the client
device (e.g., an inline Frame corresponding to an off-screen area). The inline frame

may be located below and adjacent to the first portion.

[00228] In some implementations, the resource causes the client device to display a
plurality of search results each associated with a different landing page. The
resource includes an ATF portion of multiple of the different landing pages referred
to by the plurality of search results. When the client device detects user interaction
with one of the plurality of search results, the resource causes the client device to
display the ATF portion of the associated landing page that is included in the
resource. The resource also causes the client device to request, receive, and
display a BTF portion of the landing page for the search result that was interacted
with, in the manner described above. As described above, the second portion may

include only BTF content.

[00229] The content of the ATF portion of the landing page is referred to as ATF
content, and the content of the BTF portion of the landing page is referred to as BTF
content. The first portion of the landing page that is embedded in the resource may
include all of the ATF content. In some implementations, the first portion may also
include some BTF content. For example, the first portion, when displayed on the
client device, may extend below the bottom edge of the display area in which the first
portion is displayed. In some implementations, the second portion of the landing
page, which is retrieved in response to user interaction, includes only BTF content,

and may include all of the BTF content.

[00230] In some implementations, the first portion of the landing page includes ATF
content of the landing page, and the second portion of the landing page includes
BTF content of the landing page. The first portion and second portion each both
exclude portions of the landing page. For example, the first portion and the second
portion may be non-overlapping portions of the landing page. In some
implementations, the first portion includes all of the ATF content and excludes at
least a portion of the BTF content, and the second portion excludes all of the ATF

content.

[00231] In some implementations, the first portion and second portion together form

the entire content of the landing page. For example, when the landing page is an
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HTML file, the first portion and second portion together can include all displayable
HTML elements of the HTML file. The first portion and second portion may exclude
linked content, such as images, or other content that is retrieved as a resource
separate the HTML file (e.g., third party advertising content obtained through a

separate network transaction).

[00232] In some implementations, the first portion of the landing page includes all of
the ATF content of the landing page, and the second portion of the landing page
includes content of the landing page not included in the first portion. The first portion
can include content that provides an initial view of the landing page without requiring
any additional transfer of data to the client device. The initial view can fill a display
area of the client device. The second portion may include all of the content of the

landing page not included in the first portion.

[00233] In some implementations, the ATF content in the first portion provides a
continuous top region of the landing page. For example, when the first portion is
displayed, the ATF content in the first portion provides the entire top portion of the
landing page. The ATF content in first portion can provide all of the textin a
continuous region at the top of the landing page. The second portion includes
content for a continuous region of the landing page that displays adjacent to and
below the continuous top region. The second portion includes content for displaying

all of the text of the landing page that is not included in the first portion.

[00234] In some implementations, the ATF content of the first portion includes all of
the content that displays in an initial view of the landing page on the client device,
and the second potion includes content that displays at a region outside the initial
view of the landing page. The second portion may exclude content that displayed
the initial view. The first portion may include all portions of the landing page that
produce text that displays in an initial full-screen view of a rendering of the landing
page.

[00235] In some implementations, when the ATF content in the first portion is
displayed, the ATF portion fills a display area of the client device. The display area
may be a display area of a web browser of the client device, or a screen of the client

device.
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[00236] In some implementations, the first portion includes content providing at least
one view of the landing page that fills the display area. The content in the first
portion provides fewer than two non-overlapping views that fill the display area. The

second portion may include the remainder of the content of the landing page.

[00237] In some implementations, the first portion of the landing page includes all of
the text content in an initial view of the landing page on the client device, where the
initial view includes the entire portion of the landing page that is visible on the client
device before scrolling. Text content can be content that produces text displayed to
a user when the landing page is displayed. The initial view can be a complete view
that fills a display area defined by a web browser of the client device, and which is a
view shown before a user scrolls to adjust the portion of the landing page that is
visible on the client device. The first portion may exclude at least some of the text
content of the landing page that is visible (e.g., not displayed) in the initial view. For
example, the first portion may exclude some or all of the content that is not visible
without scrolling by a user. In some implementations, the content of the second

portion is visible only after scrolling by a user.

[00238] In some implementations, the first portion and the second portion, taken
together, comprise all of the text content in the landing page (e.g., where the text
content is the text displayed to a user when the landing page is displayed). The
second portion of the landing page may exclude text content of the landing page that
is displayed in the initial view. For example, the second portion may exclude all of

the text content of the landing page that is displayed in the initial view.

[00239] In some implementations, the first portion and the second portion
correspond to contiguously displayed regions of the landing page. The first portion
displays as a top region of the landing page, and the second portion displays as an
adjacent region of the landing page located immediately below the top region. The
resource causes the top region and the adjacent region to be displayed seamlessly
on the client device, for example, with no break or division indicated between the top
region and the adjacent region. The top region and the adjacent region may each be
continuous regions of the rendered landing page. The top region and the adjacent
region, taken together, may span the entire landing page, extending continuously
from the top of the landing page to the bottom of the landing page. For example, the

adjacent region may extend to the bottom of (e.g., the end of) the landing page.
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[00240] Embodiments of the invention and all of the functional operations described
in this specification may 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 invention may be implemented as one or more computer
program products, i.e., one or more modules of computer program instructions
encoded on a computer readable medium for execution by, or to control the
operation of, data processing apparatus. The computer readable medium may be a
non-transitory computer readable storage medium, a machine-readable storage
device, a machine-readable storage substrate, a memory device, a composition of
matter effecting a machine-readable propagated signal, or a combination of one or
more of them. The term “data processing apparatus” encompasses all apparatus,
devices, and machines for processing data, including by way of example a
programmable processor, a computer, or multiple processors or computers. The
apparatus may 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 management system, an operating
system, or a combination of one or more of them. A propagated signal is an
artificially generated signal, e.g., a machine-generated electrical, optical, or
electromagnetic signal that is generated to encode information for transmission to

suitable receiver apparatus.

[00241] A computer program (also known as a program, software, software
application, script, or code) may be written in any form of programming language,
including compiled or interpreted languages, and it may be deployed in any form,
including as a stand-alone program or as a module, component, subroutine, or other
unit suitable for use in a computing environment. A computer program does not
necessarily correspond to a file in a file system. A program may 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, sub
programs, or portions of code). A computer program may 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.
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[00242] The processes and logic flows described in this specification may be
performed by one or more programmable processors executing one or more
computer programs to perform functions by operating on input data and generating
output. The processes and logic flows may also be performed by, and apparatus
may also be implemented as, special purpose logic circuitry, e.g., an FPGA (field

programmable gate array) or an ASIC (application specific integrated circuit).

[00243] Processors suitable for the execution of a computer program include, by
way of 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 instructions
and one or more memory devices for storing instructions and data. Generally, a
computer will also 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 may be embedded in another device, e.g., a tablet
computer, a mobile telephone, a personal digital assistant (PDA), a mobile audio
player, a Global Positioning System (GPS) receiver, to name just a few. Computer
readable media suitable for storing computer program instructions and data include
all forms of non-volatile 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 CD ROM and DVD-ROM disks. The processor and the

memory may be supplemented by, or incorporated in, special purpose logic circuitry.

[00244] To provide for interaction with a user, embodiments of the invention may be
implemented on a computer having a display device, e.g., a CRT (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 may
provide input to the computer. Other kinds of devices may be used to provide for
interaction with a user as well; for example, feedback provided to the user may be
any form of sensory feedback, e.g., visual feedback, auditory feedback, or tactile
feedback; and input from the user may be received in any form, including acoustic,

speech, or tactile input.
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[00245] Embodiments of the invention may be implemented in a computing system
that includes a back end component, e.g., as a data server, or that includes a
middleware component, e.g., an application server, or that includes a front end
component, e.g., a client computer having a graphical user interface or a Web
browser through which a user may interact with an implementation of the invention,
or any combination of one or more such back end, middleware, or front end
components. The components of the system may 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?"), e.g., the Internet.

[00246] The computing system may 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.

[00247] While this specification contains many specifics, these should not be
construed as limitations on the scope of the invention or of what may be claimed, but
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 may also be implemented in combination in a single embodiment.
Conversely, various features that are described in the context of a single
embodiment may also be implemented in multiple 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 may in some cases be excised from the
combination, and the claimed combination may be directed to a subcombination or

variation of a subcombination.

[00248] 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 advantageous. Moreover, the separation of various

system components in the embodiments described above should not be understood
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as requiring such separation in all embodiments, and it should be understood that
the described program components and systems may generally be integrated

together in a single software product or packaged into multiple software products.

[00249] In each instance where an HTML file is mentioned, other file types or
formats may be substituted. For instance, an HTML file may be replaced by an XML,
JSON, plain text, or other types of files. Moreover, where a table or hash table is
mentioned, other data structures (such as spreadsheets, relational databases, or

structured files) may be used.

[00250] Thus, particular embodiments of the invention have been described. Other
embodiments are within the scope of the following claims. For example, the actions
recited in the claims may be performed in a different order and still achieve desirable

results.
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CLAIMS

1. A method comprising:
receiving a query;
generating a resource that, when processed by a client device, causes the
client device to:
display a search result having an associated landing page;
detect user interaction with the search result;
in response to detecting user interaction with the search result:
display a first portion of the landing page that is embedded
within the resource, the first portion of the landing page comprising above-the-fold
content of the landing page; and
request, over a network, a second portion of the landing page;
receive, over the network, the second portion of the landing page, the
second portion of the landing page comprising below-the-fold content of the landing
page; and
load the second portion of the landing page; and

providing the generated resource in response to the query.

2. The method of claim 1, wherein the resource, when processed by the client
device, causes the client device to load the second portion of the landing page in a
browsing context different from a browsing context in which the first portion of the

landing page is loaded.

3. The method of claim 1 or 2, wherein the first portion of the landing page
comprises all of the above-the-fold content of the landing page, and the second
portion of the landing page includes content of the landing page not included in the

first portion.

4, The method of any one of claims 1 to 3, wherein the above-the-fold content in

the first portion provides a continuous top region of the landing page.
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5. The method of claim 4, wherein the second portion includes content for a
continuous region of the landing page that displays adjacent to and below the

continuous top region.

6. The method of any one of claims 1 to 5, wherein the above-the-fold content in
the first portion includes all of the content that displays as an initial view of the
landing page on the client device the second potion comprises content that displays

at a region outside the initial view of the landing page.

7. The method of any one of claims 1 to 6, wherein, when the above-the-fold
content in the first portion is displayed, the above-the-fold portion fills a display area

of the client device.

8. The method of any one of claims 1 to 7, wherein the first portion of the landing
page includes content that, when displayed, fills a browser display area, and wherein

the first portion of the landing page includes less than all of the content of the landing

page.

9. The method of any one of claims 1 to 8, wherein the above-the-fold content
includes HyperText Markup Language (HTML) content that displays at a top region
of the landing page.

10. The method of any one of claims 1 to 9, wherein generating the resource
comprises generating the resource to include the first portion of the landing page as

a string within the resource.

11.  The method of any one of claims 1 to 10, wherein generating the resource
comprises generating a resource that, when processed by the client device, causes
the client device to display the search result without displaying the first portion of the

landing page.

12. The method of any one of claims 1 to 11, wherein generating the resource

comprises generating a resource that, when processed by the client device, further
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causes the client device to render the first portion of the landing page in response to
detecting user interaction with the search result; and
wherein, to display the above-the-fold content, the client device displays the

rendered first portion of the landing page.

13.  The method of any one of claims 1 to 12, wherein generating the resource
comprises generating the resource such that:

when processed by the client device, the resource causes the client device to
display a plurality of search results each associated with a different landing page;
and

the resource includes above-the-fold content for multiple of the different

landing pages referred to by the plurality of search results.

14.  The method of any one of claims 1 to 13, wherein generating the resource
comprises generating the resource such that the first portion of the landing page is

included in the resource as part of the resource.

15.  The method of any one of claims 1 to 14, wherein the first portion includes all
of the text content in an initial view of the landing page on the client device, wherein
the initial view includes the entire portion of the landing page that is on the client

device before scrolling.

16.  The method of claim 15, wherein the first portion excludes at least some of

the text content of the landing page that is not visible in the initial view.

17.  The method of any one of claims 15 to 16, wherein, together, the first portion
and the second portion comprise all of the text content of the landing page, wherein
the second portion excludes text content of the landing page that would be displayed

in the initial view.

18.  The method of any one of claims 1 to 17, wherein, to display the search result
having the associated landing page, the resource, when processed by the client
device, causes the client device to display a web page including the search result;

and
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wherein, to display the first portion of the landing page that is embedded
within the resource, the resource, when processed by the client device, causes the
client device to:
remove the search result from display on the client device; and
display the first portion of the landing page without navigating away

from the web page including the search result.

19. A method comprising:

obtaining content of a resource that is associated with a Uniform Resource
Locator (URL) and a domain;

selecting, based on the URL of the resource, a transcoding template
generated based on renderings of a plurality of other resources in the domain;

selecting a subset of the content based on the selected transcoding template;

generating a transcoded resource that includes the selected subset of the
content;

identifying above-the-fold content of the transcoded resource; and

storing the transcoded resource and designating the above-the-fold content of

the transcoded resource.

20. The method of claim 19, wherein generating the transcoded resource
comprises:

determining that the resource includes one or more elements that do not
affect the visual appearance of a rendering of the resource; and

generating a transcoded resource that excludes the one or more elements

determined to not affect the visual appearance of the rendering.

21.  The method of any one of claims 19 to 20, wherein generating the transcoded
resource Comprises:

identifying elements of the resource that have inline style attributes;

determining that the inline style attributes for a plurality of the elements have
at least a threshold level of similarity; and

including, in the transcoded resource, the plurality of the elements and a
single style definition for the plurality of the elements, without including the inline

style attributes corresponding to the plurality of the elements.
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22.  The method of any one of claims 19 to 21, wherein generating the transcoded
resource Comprises:

identifying an image referenced by the resource;

determining a size of the image;

determining that the size of the image satisfies a size threshold;

determining an update frequency for the image;

determining that the update frequency satisfies an update frequency
threshold;

based on determining that the size satisfies the size threshold and
determining that the update frequency satisfies the update frequency threshold,

embedding the image within the transcoded resource.

23. The method of any one of claims 19 to 22, wherein generating the transcoded
resource comprises including variable names in the transcoded resource that are

shorter than corresponding variable names in the resource.

24.  The method of any one of claims 19 to 23, wherein generating the transcoded
resource Comprises:

identifying non-mandatory whitespace in the resource; and

generating the transcoded resource to exclude the identified non-mandatory
whitespace.

25.  The method of any one of claims 19 to 24, further comprising identifying one
or more user-submitted comments in the resource;

wherein selecting the subset of the content of the resource based on
evaluating the rendering comprises selecting the subset of the content of the
resource based on evaluating the rendering and identifying one or more user-

submitted comments in the resource.

26. The method of any one of claims 19 to 25, wherein generating the transcoded
resource Comprises:

identifying one or more elements designated as having an absolute position
property or fixed position property; and
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including the one or more elements in the transcoded resource with a static

position property.

27. The method of any one of claims 19 to 26, wherein generating the transcoded
resource Comprises:

identifying content in the resource that invokes one or more functions;

determining whether the one or more functions are included in a defined set of
functions; and

selectively including the identified content in the transcoded resource based
on determining whether the one or more functions are included in the defined set of

functions.

28. The method of claim 27, wherein determining whether the one or more
functions are included in the defined set of functions comprises determining that a
segment of the identified content does not invoke any functions that are not included
in a set of functions classified as secure;

wherein selectively including the identified content in the transcoded resource
comprises including the segment of the identified content in the transcoded resource
in response to determining that a segment of the identified content does not invoke

any functions that are not included in the set of functions classified as secure.

29. The method of any one of claims 27 to 28, wherein determining whether the
one or more functions are included in the defined set of functions comprises
determining that a segment of the identified content invokes a function that is not
included in a set of functions classified as secure;

wherein selectively including the identified content in the transcoded resource
comprises excluding the one or more segments of the identified content from the
transcoded resource in response to determining that the segment of the identified
content invokes a function that is not included in the set of functions classified as

secure.
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30. The method of any one of claims 19 to 29, wherein generating the transcoded
resource comprises including content in the transcoded resource that, when
processed, is operable to:

detect a condition that causes an input field to be presented on a user
interface; and

display a message accompanying the input field in response to detecting a
condition that causes an input field to be presented on a user interface, the message

not being provided when the input field is presented based on the resource.

31.  The method of any one of claims 19 to 30, wherein:

to detect a condition that causes an input field to be presented on a user
interface, the content in the transcoded resource is operable to detect receipt of a
request for authentication; and

to display a message accompanying the input field, the content in the
transcoded resource is operable to display a warning or a disclaimer associated with

an authentication prompt produced by user agent.

32. The method of any one of claims 19 to 31, wherein generating the transcoded
resource Comprises:

generating the above-the-fold portion of the transcoded resource according to
a first set of transcoding parameters; and

generating the remainder of the transcoded resource according to a second

set of transcoding parameters different from the first set of transcoding parameters.

33. A method comprising:
selecting a set of resources based on commonalities in Uniform Resource
Locators (URLs) for the resources;
selecting a subset of the resources in the set;
for each of the resources in the subset:
rendering the resource;
evaluating the rendering; and
assigning scores to different portions of the resource based on
evaluating the rendering;

generating a transcoding template based on the scores; and
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designating the transcoding template for use when transcoding a resource in
the set of resources.

34. The method of claim 33, wherein selecting the set of resources based on
commonalities in the URLs for the resources comprises selecting the set of
resources from among the resources in an Internet domain based on a hostname or
URL depth of the respective URLSs.

35. The method of any one of claims 33 to 34, wherein:

rendering the resource comprises using a layout engine to process cascading
style sheets (CSS) associated with the resource and generate a render tree for the
resource; and

evaluating the rendering comprises evaluating the render tree.

36. The method of any one of claims 33 to 35, wherein evaluating the rendering
comprises:

identifying interactive elements of the rendering; and

evaluating a spatial distribution of the interactive elements within the

rendering.

37.  The method of any one of claims 33 to 36, wherein generating the resource
based on the scores comprises:

selecting content of the respective resources in the subset based on the
scores;

identifying commonalities among the selected content of the respective
resources;

generating the transcoding template based on identifying the commonalities

among the selected content for the respective resources in the subset.

38. The method of claim 37, wherein:
identifying the commonalities among the selected content of the respective
resources in the subset comprises determining that corresponding portions of each

of multiple of the resources in the subset are selected; and
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generating the transcoding template comprises, based on determining that
corresponding portions of each of multiple of the resources in the subset are
selected, generating the transcoding template to indicate that content occurring in

the portion should be included in transcoded resources.

39. The method of any one of claims 33 to 38, wherein:
assigning scores to different portions of the resources comprises determining
interactivity scores for a region of the rendering based on an amount of area in the
region that responds to user interaction; and
generating the transcoding template comprises:
determining that the interactivity score satisfies a threshold; and
generating the transcoding template based on determining that the

interactivity score satisfies the threshold.

40. The method of claim 39, wherein:

determining the interactivity score for the region comprises determining a
fraction of a number of pixels in the region that respond to user interaction and a
total number of pixels in the region;

determining that the interactivity score satisfies the threshold comprises
determining that the fraction is less than the threshold; and

generating the transcoding template based on determining that the
interactivity score satisfies the threshold comprises generating the transcoding
template to indicate that the content corresponding to the region should be included
in transcoded resources based on determining that the fraction is less than the
threshold.

41.  The method of any one of claims 33 to 40, wherein:

evaluating the rendering comprises determining a text style for each of
multiple portions of the rendering; and

assigning scores to different portions of the resource comprises assigning
scores to each of the multiple portions of the rendering based on differences among

the determined text styles for each of the multiple portions of the rendering.
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42.  The method of any one of claims 33 to 41, wherein generating the transcoding
template comprises generating a transcoding template that indicates content to
include in a transcoded resource when transcoding a resource in the set of

resources.

43. The method of any one of claims 33 to 42, wherein generating the transcoding
template comprises generating a transcoding template that indicates content to
exclude from a transcoded resource when transcoding a resource in the set of

resources.

44. A method comprising:
receiving a request;
generating a document that, for each of multiple resources, includes a first
portion of the resource and excludes a second portion of the resource; and
providing the document with the included first portions of the multiple

resources in a single response to the request.

45.  The method of claim 44, wherein providing the document comprises providing

the document in a single file or a single network transaction.

46. The method of any one of claims 44 to 45, wherein the request is a search
query, and providing the document comprises providing the document in response to
the search query.

47.  The method of any one of claims 44 to 46, wherein the document identifies
multiple search results, wherein the multiple resources are landing pages for the

multiple search results.

48. The method of any one of claims 44 to 47, wherein the first portions of the

multiple resources are above-the-fold portions of the multiple resources.

49. The method of any one of claims 44 to 48, wherein the second portions of the

multiple resources are below-the-fold portions of the multiple resources.
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50. The method of any one of claims 44 to 49, further comprising accessing a

repository that includes transcoded resources for resources in multiple domains.

51. The method of any one of claims 44 to 50, further comprising obtaining the

first portions of the multiple resources from the repository.

52. The method of any one of claims 44 to 51, wherein, when processed by a
client device, the document causes the client device to display one or more of the
multiple search results and detect user interaction with one or more displayed search

results.

53. The method of any one of claims 44 to 52, wherein, in response to detecting
user interaction with a displayed search result, the document causes the client
device to (i) display at least some of the first portion of the landing page associated
with the search result for which user interaction is detected (ii) request, over a
network, a second portion of the landing page associated with the search result for

which user interaction is detected.

54.  The method of claim 53, wherein, when processed by the client device, the
document causes the client device receive the requested second portion over the

network and load the received second portion.

55.  The method of claim 54, wherein, when processed by the client device, the
document causes the client device to load the received second portion in a browsing
context different from a browsing context in which the first portion of the landing page

is loaded.

56. The method of any one of claims 54 to 55, wherein, when processed by the
client device, the document causes the client device to display the received second
portion immediately below the first portion associated with the search result for which

user interaction is detected.

57.  The method of any one of claims 54 to 56, wherein, when processed by the

client device, the document causes the client device to load the received second
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portion for seamless display below the first portion associated with the search result

for which user interaction is detected.

58. A method comprising:
receiving a query;
generating a resource that includes (i) a search result, including a link to an

associated landing page, and (ii) above-the-fold content of the associated landing
page to which the search result is linked, wherein, when processed by a client
device, the resource causes the client device to:

provide, for display, a search results page including the search result;

receive data indicating an interaction with the search result on the
search results page;

in response to receiving data indicating the interaction with the search
result on the search results page:

provide, for display in place of the search results page, the
above-the-fold content of the associated landing page to which the search result is
linked; and
request, over a network, below-the-fold content of the

associated landing page to which the search result is linked;

receive, over the network, the below-the-fold content of the associated
landing page to which the search result is linked; and

load the below-the-fold content of the associated landing page to which
the search result is linked; and

providing the generated resource in response to the query.

59.  The method of claim 58, wherein the resource, when processed by the client
device, causes the client device to load the second portion of the landing page in a
browsing context different from a browsing context in which the first portion of the

landing page is loaded.

60. The method of claim 58 or 59, wherein the first portion of the landing page
comprises all of the above-the-fold content of the landing page, and the second
portion of the landing page includes content of the landing page not included in the

first portion.
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61. The method of any one of claims 58 to 60, wherein the above-the-fold content

in the first portion provides a continuous top region of the landing page.

62. The method of claim 61, wherein the second portion includes content for a
continuous region of the landing page that displays adjacent to and below the

continuous top region.

63. The method of any one of claims 58 to 62, wherein the above-the-fold content
in the first portion includes all of the content that displays as an initial view of the
landing page on the client device the second potion comprises content that displays

at a region outside the initial view of the landing page.

64. The method of any one of claims 58 to 63, wherein, when the above-the-fold
content in the first portion is displayed, the above-the-fold portion fills a display area
of the client device.

65. The method of any one of claims 58 to 64, wherein the first portion of the
landing page includes content that, when displayed, fills a browser display area, and
wherein the first portion of the landing page includes less than all of the content of

the landing page.

66. The method of any one of claims 58 to 65, wherein the above-the-fold content
includes HyperText Markup Language (HTML) content that displays at a top region
of the landing page.

67. The method of any one of claims 58 to 66, wherein generating the resource
comprises generating the resource to include the first portion of the landing page as

a string within the resource.

68. The method of any one of claims 58 to 67, wherein generating the resource
comprises generating a resource that, when processed by the client device, causes
the client device to provide the search result for display without providing the first
portion of the landing page for display.
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69. The method of any one of claims 58 to 68, wherein generating the resource
comprises generating a resource that, when processed by the client device, further
causes the client device to render the first portion of the landing page in response to
detecting user interaction with the search result; and

wherein, to provide the above-the-fold content for display, the client device

provides the rendered first portion of the landing page for display.

70.  The method of any one of claims 58 to 69, wherein generating the resource
comprises generating the resource such that:

when processed by the client device, the resource causes the client device to
provide, for display, a plurality of search results each associated with a different
landing page; and

the resource includes above-the-fold content for multiple of the different

landing pages referred to by the plurality of search results.

71.  The method of any one of claims 58 to 70, wherein generating the resource
comprises generating the resource such that the first portion of the landing page is

included in the resource as part of the resource.

72.  The method of any one of claims 58 to 71, wherein the first portion includes all
of the text content in an initial view of the landing page on the client device, wherein
the initial view includes the entire portion of the landing page that is on the client

device before scrolling.

73.  The method of claim 72, wherein the first portion excludes at least some of

the text content of the landing page that is not visible in the initial view.

74.  The method of any one of claims 72 to 73, wherein, together, the first portion
and the second portion comprise all of the text content of the landing page, wherein
the second portion excludes text content of the landing page that would be displayed

in the initial view.
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75.  The method of any one of claims 58 to 74, wherein, to display the first portion
of the landing page that is embedded within the resource, the resource, when
processed by the client device, causes the client device to:

remove the search result from a display area; and

provide the first portion of the landing page for display in the display

area without navigating away from the search results page.

76.  The method of any one of claims 1 to 18 and 58 to 75, wherein generating a
resource comprises generating a resource that, when processed by the client device,
the resource causes the client device to:

provide, for display with the associated landing page, an advertisement;

receive data indicating interaction that causes a display area for the
associated landing page to include a first portion of the advertisement and to exclude
a second portion of the advertisement;

in response to receiving the data indicating interaction that causes a display
area for the associate landing page to display a first portion of the advertisement and
to exclude a second portion of the advertisement, scroll the associated landing page
such that the display area includes the first portion and the second portion of the

advertisement.

77.  The method of any one of claims 1 to 18 and 58 to 76, wherein generating a
resource comprises generating a resource that, when processed by the client device,
the resource causes the client device to:

provide the above-the-fold content for display in a first browsing context;

provide the below-the-fold content for display in a inline frame having a
second browsing context;

receive, in the second browsing context, an advertisement for display with the
above-the-fold content; and

send, from the second inline frame to the first browsing context, a

postmessage that includes the advertisement.

78.  The method of any one of claims 1 to 18 and 58 to 77, wherein generating a
resource comprises generating a resource that, when processed by the client device,

the resource causes the client device to:
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provide an advertisement for display at a first position in a display area for the
associated landing page;

receive data indicating interaction to cause scrolling of the associated landing
page; and

scroll the associated landing page to display different portions of the
associated landing page while maintaining the advertisement at the first position in

the display area.

79. A method comprising:
receiving a query;
generating a resource that includes (i) a search result, including a link to an

associated landing page, and (ii) above-the-fold content of the associated landing
page to which the search result is linked, wherein, when processed by a client
device, the resource causes the client device to:

provide, for display, a search results page including the search result;

receive data indicating an interaction with the search result on the
search results page;

in response to receiving data indicating the interaction with the search
result on the search results page, provide, for display in place of the search results
page, the above-the-fold content of the associated landing page to which the search
result is linked; and

after providing, for display, the above-the-fold content of the associated
landing page, receive below-the-fold content of the associated landing page to which
the search result is linked and provide the below-the-fold content for display;

provide an advertisement for display at a first position in a display area
for the associated landing page;

receive data indicating interaction to cause scrolling of the associated
landing page; and

scroll the associated landing page to display different portions of the
associated landing page while maintaining the advertisement at the first position in
the display area; and

providing the generated resource in response to the query.
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80. A system comprising:
one or more computers and one or more storage devices storing instructions
that are operable, when executed by the one or more computers, to cause the one or

more computers to perform operations of the method of any one of claims 1 to 79.

81. A computer storage medium storing a computer program, the program
comprising instructions that when executed by one or more computers cause the
one or more computers to perform operations of the method of any one of claims 1
to 79.
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RECEIVE A QUERY
GENERATE A RESOURCE THAT, WHEN PROCESSED BY
A CLIENT DEVICE, CAUSES THE CLIENT DEVICE TO

(1) DISPLAY A SEARCH RESULT,

(2) DETECT USER INTERACTION WITH THE SEARCH
RESULT,

(3) DISPLAY A FIRST PORTION OF A LANDING PAGE
INCLUDED WITHIN THE RESOURCE IN RESPONSE TO
THE USER INTERACTION, AND

(4) RECEIVE AND LOAD A SECOND PORTION OF THE

LANDING PAGE IN RESPONSE TO THE USER
INTERACTION

v

SEND THE RESOURCE IN RESPONSE TO THE QUERY
906
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FIG. 9
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