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(57) Abstract: Methods, systems, and apparatus for resource locator remarketing are presented. In one aspect, a method includes re-
ceiving visitation data from a publisher, the visitation data specifying a device identifier and a resource locator specitying a resource
that was provided to a user device; identifying a content feed that includes regular expressions, each regular expression specifying
matching character strings and a set of content items that are eligible to be provided to user devices corresponding to visitation data
including a resource locator matching one of the regular expressions; identifying, a first matching regular expression that matches
the resource locator specified by the visitation data; selecting a content item from the content items that correspond to the first
matching regular expression; and providing data that causes presentation of the selected content item to the user device.
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RESOURCE LOCATOR REMARKETING

BACKGROUND
10681] This specification relates to content distribution.

5 (0882 The Internet provides access to a wide variety of resources, for example,
webpages, froages, audio files, and videos. Such access to these resources has enabled
opportunities for providing relevant additional content. One example of additional
content is advertisements. For example, resources of particular interest {o a user can be
identified by a search engine in response o a user query. By comparing the user query

10 io a list of keywords specified by a content item provider, such as an advertiser, it is
possible o provide relevant advertisements (or other content items) to the user with
search resulis.

{0683] Another form of online content serving is remarketing, which allows content
item providers to choose particudar content iteros to be shown to users who have

15 performed certain actions at a publisher’s website. For example, an advertiser can
choose to show a particular advertiseraent to users who have recently vigited the
advertiser’s website. As these users are likely interested in the advertiser’s offerings,
they are hkely to be interested in the advertised product or service. Accordingly,

remarketing can help drive online customers to the advertiser’s website.

20
SUMMARY
{B804] In general, one mnovative aspect of the subject matter described in this
specification can be embodied in methods that include the actions of receiving
visitation data from a publisher, the visitation data specifying a device identifier and a
25 resource locator specifying a resource that was previously provided to a user device

identified by the device identifier; identifying a content feed associated with the
publisher, the content feed fncluding one or more regular expressions, each regular
expression specifying a set of matching character strings and having a corresponding
set of content items that are eligible to be provided to user devices corresponding to

30 visitation data including one or more resource locators matching one of the one or more
regular expressions; identifying, from the regular expressions included in the content
feed, a first matching regular expression that matches the resource locator specified by

the received visitation data; selecting a content ifem from the set of content items that

[
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corresponds to the first matching regular expression; and providing data that causes
preseutation of the sclected content item to the user device. Other embodiments of this
aspect include corresponding systerns, apparatus, and computer programs, configured
io perform the actions of the methods, encoded on computer storage devices,

{0865] These and other embodiments can each optionally inchude one or more of
the following features. Methods may further comprise: obtaining, from a website for
the publisher, resource locators for each of a plorality of resources included 1o the
website; generating, from the resource locators, one or more regular expressions, where
cach regular expression maiches at least one of the resource locators obtained from the
website, and wherein each of the resource locators obtained from the website matches
at least one of the one or more regular expressions; generating a content feed for the
prublisher, the content feed including the one or more regular expressions; and
providing the content feed to the publisher.

{0006] Methods may further comprise receiving, from the publisher, publisher
input that specifies, for one or more of the regular expressions included in the content
feed, a sct of content items.

{00671 Methods may further comprise: identifying, from the regular expressions
mchuded in the content feed, a second matching regolar expression that matches the
resource locator; and determining that a fivst priority of the first matching regular
expression is greater than a second priority of the second matching regular expression,
and wherein the content itern 1s selecied from the set of content items that corresponds
to the first matching regular expression based on the determination that the first priority
of the first matching regular expression is greater than the second priority of the second
maiching regular expression. This method may further comprise determining a priovity
for each matching regular expression based on a granularity of the regular expression.
{6068] The resource locator may specity the location of a resource that was
previously visited by the user device.

{0069] At least one of the one or more regular expressions may include a oniform
resource locator and a metacharacter.

{814 At least one of the one or more regular expressions may include a keyword
and a metacharacter.

{0011} Particular embodiments of the subject matter described in this specification

can be tmplemented o as to realize one or more of the following advantages.
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Publishers can specify particular content to be provided to user devices that visit
particular resources of the publisher. Because the content roanagement system uses
resource locators for matching regular expressions, the content can be identified based
on a standard resource locator, without requiring special tags to be added to publisher
resources. In addition, publishers may be provided with regular expressions that match
the publisher’s resources, without requiring initial publisher input. The remarketing
process enables publishers to reach users that are likely to be interested in the content
ilemns and the products or services offered by the pubhisher. Providing conient stems of
interest to users, in furns, leads to satisfaction of users’ informational needs.

{60124 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.
Orther features, aspects, and advantages of the subject matter will become apparent from

the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
81 3] Fig. 1 is a block diagram of an example environment in which resource
locator remarketing occurs,
{0014] Fig. 2 is a block diagram of an example data flow for generating a content
feed for a publisher,
10015] Fig. 3 18 a block diagrarn of an example data flow for serving a content item

based on resource locator remarketing.

{B816] Fig. 4 is a flow diagram of an example process for generating a content feed.
{0817 Fig. 5 is a {low diagram of an example process for providing a content item

based on resource locator remarketing,

{B018] Fig. 6 is a block diagram of an example data processing apparatus.
106019] Like reference numbers and designations tn the various drawings indicate

fike elements.

DETAILED DESCRIPTION
G20} As described in detail below, a content management system enables
publishers to specify particular content to be provided to user devices who visited one
or more resources provided by the publisher. When a user device visils a resource

provided by the publisher, the content management system is notified of the visitation
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and selects content to provide to the user device based on the particular resource

visited.

{00211 For example, the content management sysiem may maintain a content feed

for a pubhisher. The content feed includes regular expressions, which are expressions
5 that specify sets of strings, and corresponding content e identifiers. As described in

(el

more detail below, the regular expression, “jump.®” specifies any string that includes

)

the string, “jump;” such as “jumping,” “jumped,” “high jump,” and so on. The regular
expression corresponds to an wdentifier for a content ftem, such as an identifier for an
advertisernent. When a user deovice visits a web page provided by the publisher, the

10 pubhisher sends the content management systern a device identifier for the user device
and a uniform resource tocator (URL) of the web page visited. The content
management system identifies a regular expression that matches the URL and selects
the corresponding content item identifier. The selected content item identificr is then
associated with the device identifier of the user device, so that when the user device

{5 requests a content item, the content item specified by the content item identifier can be
provided in responsce to the request.
[0622) In sttuations in which the systems discussed here collect personal
mformation about users, or may make use of personal information, the users may be
provided with an opportunity to control whether programs or features collect user

20 information {e.g., information about a user's social network, social actions or activities,
profession, a user's preferences, or a user's current location), or to control whether
and/or how to receive conlent from the content server that may be more relevant to the
user. in addition, certain data may be treated in one or more ways before it is stored or

used, so that personally identifiable information is rermoved. For example, a user's

b
o

identity may be treated so that no persenally identifiable information can be determined
for the user, or a user's geographic focation may be generalized where location
foformation is obtained (such as to a city, ZIP code, or state level), so that a particular
location of a user cannot be determined. Thus, the user may have control over how
information is collected about the user and used by a content server.

30 H823] Fig. 1 is a block diagram of an example environment 100 in which resource
locator remarketing occurs. A computer network 102, such as a local area network
(LAN), wide arca network (WAN), the Internet, or a combination thereof, connects

pubhisher websites 104, user devices 106, publishers 108, and the content management
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systermn 110, The online environment 100 may include many thousands of publisher
web sites 104 and user devices 106.
[6624] A website 104 inchudes one or more resources 105 assoctated with a domam
name and hosted by one or more servers. An example website is a collection of web
5 pages formatted in hypertext markup language (HTML) that can contain text, images,
muitimedia content, and programming eleroents, such as scripts. Each website 104 is
maintained by a content publisher 108, which 1s an entity that controls, manages and/or
owns the website 104,
[0825] A resource 105 is data that can be provided by the publisher 108 over the
10 network 102 and that i8 associated with a resource locator. Resources include HTML
pages, word processing documents, and portable docament format (PBF) docoments,
images, video, and feed sources, to name just a fow, The resources can include conmtent,
such as words, phrases, pictures, and so on, and may mehide embedded information
{(such as meta information and hyperlinks) and/or embedded instructions {such as
15 scripts)
[p826] A user deovice 106 is an elecironic device that is capable of requesting and
receiving resources 105 over the network 182, Exanple user devices 106 inchude
personal computers, mobile communication devices, and other devices that can send
and reccive data over the network 102, A user device 106 typically includes a user
20 application, such as a web browser, to facilitate the sending and recetving of data over
the network 102, The web browser can enable a user to display and mteract with text,
images, videos, music and other information typically located on a web page at a
website on the World Wide Web or a local area network.

627 The user devices 106 submit requests for resources 105 of a particular

b
o

website from the publisher of that website. The request may inclode a unigue identifier
that identifics the user device 106 that submits the request. The unique identifier can be
data from a cookie stored at the user device, or a user account identifier if the user
maintains an account with the publisher, ot some other identifier that identifies the user
device 106 or the user using the user device.

30 jO828] The publisher of the web site 104 hosting the resource receives the request
for the resource from the user device 106 and provides the resource 1o the requesting
user device 186. The requesting user device may then render the resource {or display to

a user.

A
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[829] The content management systerm 110 facilitates the provisioning of content
ttems with the resources 105, For exanple, the content management systen 110 allows
publishers to define selection rules that take imto account attributes of the particular
user {o provide content ttems {or the users. Example selection roles include keyword
5 rules, in which content providers provide bids for keywords that are present in either
scarch querics sent to a search engine or webpage content. Content tiems that are
associated with keywords having bids that result in an impression being awarded in
response {o an auction {or another selection process) are selected for displaying in
content item slots of resources. Content items can be provided for many different
10 resources, such as a search results page resource, or one of the resources 105 hosted at
pubhisher websites 104,
106030] A content item slot is a portion of a resource that is populated with a
requested content em. The content item slot can be populated, for example, in
response (o a request for the content item that is mitiated by way of the user device
15 execuling code corresponding to the content item slot when the resource s rendered at
the user device. As used throughout this document, a content Hem is a discrete unit of
content that is provided for presentation with a resource from which a request for the
content Hem was mitiated. Example content tems include andio files, video files,
advertisements, or other units of content that can be presented with a requesting
20 resource.
{0631 When a user of a user device 106 selects a content item, the user device 106
generates a request for a landing page of the content item, which is typically a webpage
of the content itern provider. For example, an advertiser may have a website that
includes web pages, some of which are landing pages for the advertisements of the

advertisers.

b
o

10032] Content items can be provided for many different resources, such as the
resources 105 of the publishers 108, or on a scarch results page resource. For example,
assume that a resouree 105 from a pubhisher 108 includes mstructions that cause the
user device 1o request an informational video from the content management system

30 118, The reguest can include a publisher identifier and, optionally, keyword identifiers
related to the content of the rescurce 105, The content management system 110,
turn, uses the information m the request to provide an informational video to the

particular user device.
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833] With respect to a scarch results page, the user device renders the search
results page and sends a request to the content management system 110, along with one
or more keywaords related to the guery that the user provide to the search engine. The
content management system 110, in turn, provides advertisements to the particolar user
5 device based, at cast in part, on the information in the request,
10034} The content managerent system 110 includes a data storage systern that
stoves content data 112, such as campaign data and performance data for content items.
For example, the campaign data stores content items, selection information, and
pudgeting information for content item providers. The performance data stores data
10 ndicating the performance of the content iters that are served. Such performance data

may mclade, for example, click through rates for content items, the number of
impressions for content items, and the number of conversions for content items. Other
performoance data can also be stored {e.g., total revenue generated by a content item or
returm on investment).

15 (D635 The content itern data 112 may be used as input parameters o a content iem
selection process. For example, the content management systern 110, in response to a
request for content items, can conduct an auction to select content items that are
provided i response o the request. The content items may be ranked according to a
score that, in some implomentations, is a value determined based on a content tem bid

20 and one or more parameters specified in the content item data 112, The highest ranked
content iterns resulting from the auction are selected and provided to the requesting
user device.

[3836] Content item remarketing is a method for providing content items (o user

devices based, at least in part, on some previous activity of the user devices. For

b
o

example, the publisher of a news website may wish o provide advertisements or other
content to users who previously visited the news website. In some situations, a
publisher may wish to select content Hems specifically designed 1o mect a user’s
mformational need based on resource was visited. For example, if a user visits the
sports section of the news website, the publisher may wish (o provide that aser with

36 content related to sports, while a user who visits a financial section of the news website
would be better served with content related to finances,

[0637] Respurce locator remarketing aliows publishers to remarket based on the

resource locators of resources visited by particular user devices. In some

-3
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iraplementations, publishers insert code into their resources that causes corresponding
resource locators and device identifiers to be recorded when the devices associated with
the device identifiers visit the resources. For example, cach web page of a publisher’s
website can mclade a script that causes a visiting user device or the publisher to send
the URL of the web page to the content management system 110 with a device
identifier for the user device. When the user device subsequently requesis a content
iem from the content management systern |10, 4 content item can be provided to the
user device based on the URL.

[RO38] To facilitate resource locator remarketing, the content management system
110 stores a content feed for some publishers 108 and/or websites 104, The content
feed inctudes regular expressions for matching resource locators and content items that
correspond to the regular expressions. In some implementations, when a user device
106 requests a resource 105 from a publisher 108, the publisher provides the countent
management system 110 with a device identifier for the requesting user device and a
resource locator that specifies the location of the requested resource, e.g., the URL.
The content management system 110 identifies a regular expression that matches the
resource locator in the publisher’s content feed, and provides a corresponding content
item to the vser device. Content feed generation and resource locator remarketing are
discussed in further detail below.

10039] Fig. 2 18 block diagram of an exaraple data flow 200 for generating a content
feed for a publisher. in the example data flow 200, the content managerent system
110 obtains resource locators 206 from a publisher’s website 202, The resource
locators 206 may be obtained in a number of ways. For example, the content
management sysiem 110 may crawl each of the resources 204 included in the website
202 1o identify URLs for each of the resources 204, As another example, the content
management system 110 may provide publishers with an interface through which
resource locators can be submitted.

{0040] The content management system 110 uses the resource locators 206 1o
generate regular expressions 208, Regular expressions are strings of one or more
characters. Regular expressions may include metacharacters, which are characters with
symbolic meaning. For example, the metacharacter “*” may match the preceding
characier §f or more times, while the metacharacter °.° may match any single character.

Each regular expression 208 (“Regex”) matches at least one of the resource locators
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206 obtained from the website 202, In the example regular expressions 208, cach of
the resource locators 206 also matches at least one regular expression. For exaraple,
the regular expression “wwwi.storel\.com.® matches each of the example resource
focators 206, because the regular expression will match any string that includes
5 “www.store.com” — the “.” metacharacter represents any characier, or no character, the
¥ metacharacter represents O or more of the previous character (which in this case is
the “.” — any character or no character), and the *\” metacharacters are escape
characters that prevent the .7 in “www.store.com” from being treated as the
metacharacter .7 — ¢.g., the “.” characters preceded by a V" are treated literally,
10 requiring a ~.” for a match, as opposed to being treated as a “.” metacharacter that
would match any character.
{0041] The forcgoing regular expression is an example. The regular expression
moay be 1o many different forms. For example, the regular expression could be
“www\.storel.com” — without the “.*” — and it would match the same character strings.
{5 Depending on implementation delails, such as programming language, different
rmetacharaciers could be used, and some may or may not be necessary. For cxample,
n some languages, the regular expression “www _store.com™” may match the same
strings as the above regular expression.
106042] In the example data flow 200, the example regular expression

\

20 “wwwistore\.convproducts/. *” matches the resource locators

29 &

“www.store.comyproducts”” “www.store.com/products/itern]” and
“www.store.comyproducts/item2,” while the example regular expression
“www\.store\.com/services/.*” matches the resource locators
“www.store.corn/services” “www.store.comy/services/servicel” and

“www.store.com/services/service2.”

b
o

{0043] The reguiar expressions 208 may be generated using various methods. In
some implementations, the confent management system 110 may create a regular
expression for each directory, e.g., “products” 1s one divectory, while “services” is
another. These may be further broken down by sub-directory, if applicable. In some
30 implementations, whether a regular expression is created for a directory or sub-
directory may depend on how roany resource locators are within the divectory or sub-
directory. For example, a websile may have thousands of web pages in mndreds of

directories and subdirectories. In this situation, the content management system 110



WO 2015/016954 PCT/US2013/066139

10

b
o

may sct a threshold number of resources, e.g., 10 resources, and any directory or sub-

5
b
i

dircctory with less than the threshold number of rescurces will not be cligible for its
own regular expression. Resource thresholds are one example method for generating
regular expressions, and they may be predetermined, machine leamed, and/or
dependent on the nmumber of resources, directorics, and sub-directories of a website,
{0044] In some implementations, regular expressions may be created for each
resource, directory, and sub-directory of a website. For example, the content
management system 110 may crawl every divectory and sub-directory of a website,
creating a regular cxpression for cach resource, subdirectory, and directory.
{00451 The content management system |10 generates a content feed 210 {or the
publisher 212 of the website 202, The content feed 210 inchides each of the generated
regular expressions 208, The content feed 21( is then provided to the publisher 212, In
sorae implementations, the condent feed 210 1s stored in the content data 112 for later
reirieval, e.g., retrieval in response to a request from the pubhisher 212
{Bi46] The publisher 212 provides input 214 to the content management system
119, and the input 214 specifics content items 216 for atf least one of the regular
expressions ncluded in the content feed 210. In some implementations, the pubhisher
212 can edit the regular expressions by adding, removing, or changing the existing
regular expressions. The publisher 212 can also designate, for each reguiar cxpression,
one ot more content iteras. Unce content items are specified for the regular expressions
of the content feed 210, the content managerent system |10 may store the updated
content feed 210 in the content data 112 data store.
{08471 By way of example, the publisher 212 may have advertiserents that it
would like to specity for delivery to users who visited particular web pages. For
example, “CH” may be a general advertisement for the products and services offered at
the website, and the publisher 212 has specified that the advertisement is to be provided
user devices that visit a web page that matches the regular expression,
“wwwistorel.com®” while “CE2” and “CI3” may be advertisernents for products
offered at the website, and the publisher 212 has specified that they are to be provided
to user devices that visit any web page that maiches the regular expression,
“wwwhstoreh.com/products/ ¥ and “CI4” and “CI5” may be advertiseraents for

services offered at the website, and the publisher 212 has specified that they are to be

10
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provided to user devices that visit any web page that matches the regular expression,
“wwwh.store\.com/services/ 7

{00481 In some mmplementations, regular expressions may be keywords. For
example, the keywords “products” and “services” may be incloded in the content feed.
These keyword regular expressions may match any resource locators that include the
corresponding keyword. As with the resource locator based regular expressions
deseribed above, keyword regular expressions may be generated by the content
management system 110 and/or a website’s publisher.

(849 The data flow 200 described above is an cxample process, and other
methods {or ereating content feeds and generating regular expressions may be used. In
some implementations, content feeds may be generated by a publisher. For example,
the content management system may provide the publisher with an interface through
which regular expressions can be created and associated with content tems. Once a
content feed that includes regular expressions and corresponding content items has
been generaied, the content management systern may use the content feed to provide
user devices with content items.

{00501 Fig. 3 1s a block diagram of an example data flow 300 for serving a content
item: based on resource locator remarketing. A aser device 302 requests a resource 306
from a publisher’s website 308, and the reguest includes a device identifier 304, For
example, a user device may send a request for the web page located at

“www.store.comvproducts/item

59

to the publisher 310, and the web page request
includes a device wdentifier, “BID1,” for the user device 302.

{0851 The publisher 310 provides visitation data 312 to the content management
systera 110, The visttation data 312 specifies the device identifier 304 and the resource
locator of the requested resource 306, Using the above example, the visitation data
would inchide the device identifier, “D1D1)7 and the resource locator,

“www.store.com/products/iteml.” In some implementations, other data may be
meluded 1o the visitation data 312, such as a pubhisher identifier that identifies the
publisher 310.

[0852] In some implementations, the publisher 310 includes, for cach resource
meluded in its website, data that causes the publisher to send visitation data to the
content management system 110, For example, a web page may include a script that,

when executed, causes the publisher 310 to send the visitation data. In some

[
[
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iaplementations, the data included in a resource causes a user device to provide the
visitation data fo the content management systerm. For exaraple, a resource may
mehude code that, when executed by the user device, causes the user device to send its
device identifier and the resource locator of the resource to the content management

5 sysicm

106053 o some implementations, upon receipt of the visitation data 3 he content
management system 1 10 stores data i a visitation record 314 that indicates that the
particular device identifier 304 visited the resource 306. In the example data flow 300,
the visitation record 314 indicates that the user device identified by the identifier,

10 “DIDL,” visited the web page at “www.store.com/products/item!.” In some
mplementations, the visitation record 314 is stored in the content data 112 data store.
106054] In some iropiementations, the content management systerm 110 receives a
content itero request 316 from the user device 302, The content ifer request 316
meludes the device identifier 304 of the user device 302, Upon receipt of the content

15 item request 316 and the mcladed device identifier, the content management system
119 identifies a resource locator included in the visitation record 314 associated with
the device identifier. In the example data flow 300, the content management systero
110 locates the vistiation record 314 associaled with the device identifier, “DID 1, and
identifies “www.store.com/producis/itern]” ag a resource locator vigited by the

20 requesting user device 302,

[3655] The content management system 110 identifies a content feed 318
associated with the publisher 310, For example, the content management system 110
uses the visitation record 314 o identify the content foed 318 for the publisher 310 of

~

the resource 306 referenced m the visitation record 314, The content feed 318 includes

b
o

regular expressions that each have a corresponding set of content ttems. In the example
data flow 300, the content feed 318 is the same as the conient feed described above
with reference 1o Fig. 2.

[3656] From the regular expressions included m the content feed 316, a matching
regular expression is identified. A matching regular expression is a regular expression
30 that matches the rescurce locator that was included in the visitation data 312. in the
example data flow 300, the resource locator was also included in the visttation record

314 for the device identifier. For example, the content management system may
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identify the regular expression — “www\.store\.convproducts/.*” — as a matching
regular expression for the resource locator, “www.store.convproducts/item 1.7
{00571 The content management system 110 selects a content item from the set of
content items that corresponds to a matching regular expression. For example, content
5 tems “C27 and “C37 are in the set of content items that corresponds to the regular
expression, “www\.storc\.com/products/.*.” One of the content items may be selected
by the content management systern 110. When a set includes only one countent item,
only that content ilem is selected. Various methods exist for selectling one content iem
from a set of multiple content items, ¢.g., random selection, selection according to a
10 eertain order, selection according to a number of time a content item has previously
been viewed by a user device or user devices.
{0858 In some impiementations, multiple content items in a set may be selected.
For example, if a set inchudes two content items, both may be selected. o some
mplerentations, content items selected from the content feed 318 are submitted to a
{5 content itern selection process, such as the content item anction described above with
respect to Fig, 1. In some implementations, the content items selected from a content
feed — e.g., remarketing content terus — may be given priority, ot a score boost, when
submitted (o an auction process.
106059] In some iropiementations, the content management systemn 1190 identifies
20 multiple matching result expressions. In the example data flow 300, the content feed
meludes a second regular expression — “www\.store\.com.®” — that yoatches the
resource locator, www.store.comy/products/ttemi. In situations where multiple regular
expressions match, content items that correspond to one, some, or all of the matching

regular expressions may be selected.

b
o

{0060] In some implementations, the content management system 110 determines a
priority for each matching regular expression. For example each regular expression
may be assigned a relative priority based on its granularity, e.g., the nuraber of
directories or sub-directories. Regular expressions that are less specific or that have
less directories or sub-directories may have a lower priority than those that are more

30 specific or those with more directories and sub-directorics. In the example data flow
300, two regular expressions match, and the priority of the regular expression,
“www\.store\.com/products/.™” has a8 higher priority than the regular expression,

PARTS

“www\.store\.com.®,” because the first regular expression is more specific — e.g., it has

-

13
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a speciiic directory, whereas the sccond regular expression dogs not. Other methods
can be used to determoine regular expression priority, mcluding, for example, roanual
priority rankings assigned by the publisher.
{8061} The content management system 110 provides data to the user device 302
5 that causes the selected content item to be displayved on the user device 302, Inthe
example data flow 300, content ttem “CI2” 320 is selected by the content management
system 110 and provided to the user device 302, By way of example, “CI2” 320 may
be an advertisement for a particalar pmduct sold on the website 308. The
advertisement mmay be presented in an advertisement slot of a resource rendered at the
10 user device 302.
{0062] The example data {flow 300 ilhustrates one method for providing remarketed
content iters {o user devices, and other methods may be used. For example, mstead of
a visttation record 314, the content management system 110 may recetve the visitation
data 312, select a content item m the content feed 318, and provide the content item to
15 the user device 302 without storing the visitation in a visitation record. In some
implementations, the content management system may select a content item from the
content feed 318 and store it in a separate feed specific to the deviece identifier.
10863] In some implementations, muoltiple resource locators from different
prublishers may be stored in a device identifier’s visitation record. The content
20 management systern can select one, sorae, or all of the resource locators in the
visitation record when selecting a content #tem to provide fo the user device. Various
methods may be used to determine which resource locator(s) to select. For exarnple,
the » most recently added resource locators may be chosen, or the » most recently

added resource locators that each reference a unique website, where » is a specified

b
o

mteger. In sitoations where mutdtiple content iterns from multiple content feeds are
selected, they may be provided to a content selection process, such as the content
auction described with respect to Fig. 1, to determine which content ftem(s) to provide
o the user device.

{B64] Fig. 4 18 a flow diagram of an example process 400 for generating a content
36 feed. The example process 400 may be performed by data processing apparatus, such
as a content management syster.

{08651 Resource locators for each resource inchided in a websile maintained by a

prublisher are obtained (402). For example, a content management system may crawl

14
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web pages and other resources of a publisher’s website to obtain URL’s for cach
resource included in the website.

{00661 One or more regular expressions are generated {rom the resource locators
(404). Each regular expression matches at least one of the resource locators obtained
from the website. In some iroplementations, each of the resource locators obiained
from the website maatch at least one of the regular expressions. For example, the
content management system may generate one regular expression that matches a home
page of a website and a regular expression for each public directory of the website.
{867 A content feed is generated for the publisher (406). The content feed
mehades each of the generated regular expressions. In some iroplementations, the
content feed is stored in a data storage device, to be accessed later upon a publisher’s
request for the content foed.

1068 Data that causes presentation of the coutent feed is provided to the publisher
{408). For exarople, the content moanagement systern may present a website publisher
with an interface to access and update the content feed.

[0869] In some mplementations, publisher input that specifies, for one or more of
the regular expressions included in the content feed, a set of content items is received
(410}. For example, the publisher may identify specific sets of advertisements for each
regular expression. The content items specified by the publisher are eligible to be
provided to user devices that have visited a resource that matches the correspondmg
regular expression.

{0670 Fig. 5 18 a flow diagram of an example process 500 for providing a content
item based on resource locator remarketing. The example process 500 may be
taplemented by data processing apparatus, such as the content management systen.
{06711 Visitation data is received from a publisher (502). The visitation data
specifies a device identificr and a resource locator of a resource provided to a user
device corresponding to the device identifier. For example, when a user device visits a
web page, it provides a device identifier to the publisher of the web page, and the
publisher provides the device identifier and the URL of the web page visited to the
content management system.

(a7 A content feed associated with the publisher is identified (504). The content
feed mcludes one or more regular expressions, and cach regolar expression specifies a

set of maiching character strings has a corresponding set of conient itemas that are

15
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cligible to be provided to user devices corresponding to visitation data including one or
more resource locators matching one of the one or more regular expressions. For
example, the content feed may inclade keyword-based and URL-based regular
expressions specified by a publisher and corresponding advertisements.

5 (0873 From the regular expressions included in the content feed, a first matching
regular expression is identified (506). The first matching regular expression maiches
the resource locator specified by the received visitation data. For example, if a regular
expression is a keyword, and the keyword exists in the URL of web page visited by the
user device, that regular expression may be considered a maiching regular expression.

10 0674 In some implementations, a sccond matching regular expression is
optionally identified from the regular expressions included in the content feed (S08).
For example, in addition to a keyword-based regular expression, the URL of the web
page visited by the user device may also match a URL-based regular expression. While
portions of the example process 500 are described with respect to two matching regular

15 expressions, any number of matching regular expressions may be identified.
[R875] In some mmplementations, the process 500 optionally determines whether a
first priority of the first matching regular expression is greater than a priority of the
second matching regular expression (§18). In some implementations, the priority is
based on the type of regular expression. For example, a keyword-based regular

20 expression maay be considered a higher priority than a URL-based regular expression,
or vice versa. In addition, a publisher can assign priority to the regular expressions of a
content feed.
[0876] In situations where the first priority is greater than the second priority, a

content item 18 selected from the set of content items that corresponds to the first

b
o

matching regular expression (512}, In situations where the first priority 1s not greater
than the second priority, a content itern is selected from the set of content items that
corresponds to the second matching regular expression (513},

{00771 In situations with multiple matching regular expressions, a content item is
selected from the set of content items that corresponds to the matching regualar

30 expression with the highest priority. For example, if s matching keyword-based regular
expression has a higher priority than a matching URL-based regular expression, an

advertisement associaled with the keyword-based regular expression may be sclected.
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{OG78] Data that causes presentation of the selected content item is provided to a
user device (514). The user device 18 the user device identified by the device identifier
specified by the visitation data. For example, when rendering 8 web page that includes
advertisement slots, the user device may request advertisements from the content
management system. In furn, the content management system can provide one of the
remarketed advertisements from a publisher’s content feed to the user device hased on
that user device having previously vistted a particular web page of the publisher.

{479] Fig. 6 18 a block diagram of an example data processing apparatus 600. The
system 600 inchudes a processor 610, a memory 628, a storage device 630, and an
mput/output device 640. Each of the components 610, 620, 630, and 640 can, {or
example, be interconnected using a systern bus 650. The processor 610 is capable of
processing instructions for execution within the system 600, In one implementation,
the processor 610 is a single-threaded processor. (o another oplementation, the
processor 610 15 a multi-threaded processor. The processor 610 is capable of
processing instractions stored in the memory 620 or on the storage device 630,

[RO8G] The memory 620 stores information within the systerm 660. In one
toplementation, the memory 620 s a computer-readable medivrm. In one
mplementation, the memory 620 is a volatile memory unit. In another implementation,
the memory 620 is a non-volatile memory unit.

{0081] The storage device 630 is capable of providing mass storage for the system
600, In one mmplementation, the storage device 630 s a computer-readable medium.
In various different tmplementations, the storage device 630 can, for example, inchude a
hard disk device, an optical disk device, or some other large capacity storage device.
[pas2) The input/output device 640 provides input/output operations for the system
600. In one implementation, the input/output device 640 can include one or mor
network interface devices, e.g., an Ethernet card, a serial communication device, ©.3.,
an R8-232 port, and/or a wireless interface dovice, ¢.g., an 802.11 card. In another
mmplernentation, the input/output device can nclude driver devices configured to
receive input data and send oulput data to other input/output devices, e.g., keyboard,
printer and display devices 660. Other implementations, however, can also be used,
such as mobile computing devices, mobile conmaunication devices, set-top box

iclevision client devices, etc.
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[ROR3] Embodiments of the subject matter and the operations described in this
specification can be implemented in digital electronic circuitry, or in computier
software, firmware, or hardware, including the structures disclosed in this specification
and their structural equivalents, or in combinations of one or more of them.

5 Embodiments of the subject matier described in this specification can be implemented
as One of Tore compuier programs, i.¢., one or more modules of computer program
mstructions, encoded on computer storage medinm for execution by, or to control the
operation of, data processing apparatus.

[0684] A computer storage medium can be, or be included in, 2 computer-readable

10 storage device, a computer-readable storage substrate, a random or serial access
memory array or device, or a combination of one or more of them, Moreover, while a
computer storage medium is not a propagated signal, a computer storage medium can
be a source o7 destination of computer prograrm mstructions encoded in an
artificially-generated propagated signal. The computer storage medium can also be, or

15 beincluded in, one or more separate physical components or media {e.g., multiple CDis,
disks, or other storage devices).

{B085] The operations described in this specification can be implemented as
operations performed by a data processing apparatus on data stored on one or more
computer-readable storage devices or received from other sources,

20 [8686] The term “data processing apparatus” encompasses all kinds of apparatus,
devices, and machines for processing data, including by way of example 4
programmable processor, a computer, a system on a chip, or multiple ones, or
combinations, of the foregeing. The apparatus can include special purpose logic

circuitry, €.g., an FPGA (field programmable gate array) or an ASIC

b
o

{application-specific integrated circuit). The apparatus can also include, in addition to
hardware, code that creates an execution environment for the computer program in
question, ¢.g., code that constitutes processor firmmware, a protoco! stack, a database
management system, an operating system, a cross-platform runtime environment, a
virtual machine, or a combination of one or more of them. The apparatus and

30 execution environment can realize various different computing model infrastructurcs,
such as web services, distributed computing and grid computing infrastructures.
{BOR7Y] A computer program {also known as a program, software, software

application, script, or code) can be written in any form of prograroming language,

18
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including compiled or interpreted languages, declarative or procedural languages, and it
can be deployed 1n any form, mecluding as a stand-alone program or as a module,
component, subroutine, object, or other unit suitable for use in a computing
environmment. A computer program may, but need not, correspond to a file in a file
5 system. A program can be siored in a portion of a file that holds other programs or data
{e.g., one or more scripts stored in 2 markup language document), fo a single file
dedicated 1o 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
can be deployed to be executed on one compuier or on multiple computers that are
10 located at one site or distributed across multiple sites and interconnected by a
communication network.,
16088 The processes and logic flows described in this specification can be
performoed by one or more progranmable processors execuiing one or more computer
programs to perform actions by operating on input data and generating output. The
15 processes and logic flows can also be performed by, and apparatus can also be
implemented as, special purpose logic circuitry, ¢.g., a FPGA (ficld prograramable gate
array} or an ASIC (apphcation-specific integrated circuit).
{BORY] Processors suitable for the exccution of a computer program inchide, by way
of example, both general and special purpose microprocessors, and any one or more
20 processors of any kind of digital computer. Generally, a processor will receive
mstructions and data from a read-only memory or a random access mermory or both.
The essential elements of a computer are a processor for performing actions in
accordance with instructions and one or more memory devices for storing instructions

and data. Generally, a computer will also imnclude, or be operatively coupled to receive

b
o

data from or transfer data to, or both, one or more mass storage devices for storing data,
¢.g., magnetic, magneto-optical disks, or optical disks. However, a computer need not
have such devices. Moreover, a computer can be embedded in another device, e.g., a
mobile telephone, a personal digital assistant (PDA), a mobile audio or video player, a
game console, a Global Positioning System (GPS) receiver, or a portable storage device
30 {e.g., a umversal serial bus (USB) flash drive), to name just a fow. Devices suitable for
storfng computer program instructions and data include all forms of non-volatile
memory, media and memory devices, including by way of example semiconductor

mermory devices, ¢.g., EPROM, EEPROM, and flash memory devices; magnetic disks,

19
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¢.g., internal hard disks or removable disks; magneto-optical disks; and CD-ROM and
DVI-ROM disks. The processor and the roersory can be supplemented by, or
meorporated m, special purpose logic circuitry.

{6850] To provide for interaction with a user, embodiments of the subject matter
described in this specification can be implemented on a computer having a display
device, ¢.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 can provide input to the computer. Other kinds of
devices can be used to provide for interaction with a user as well; for exanple,
feedback provided to the user can be any forro of sensory feedback, e.g., visual
feedback, auditory feedback, or tactile feedback; and input from the user can be
received in any form, including acoustic, speech, or tactile input. In addition, a
computer can interact with a user by sending docurnents o and receiving documents
from a device that is used by the user; for example, by sending web pages to a web
browser on a user’s user device in response to requests received from the web browser.
{0891 Embodiments of the subject matter described in this specification can be
toplemented i a coroputing system that includes a back-end coroponent, e.g., as 4 data
server, or that inclodes a middleware component, e.g., an application server, or that
mchudes a front-end component, e.g., a user compuier having a graphical user interface
or a Web browser through which a user can interact with an implementation of the
subject matter described in this specification, or any combination of one or more such
back-end, middleware, or front-end components. The components of the system can be
interconnected by any form or medinm of digital data coramunication, ¢.g., a
comamunication network. Examples of coranumnication networks include a local arca
network (“LAN") and a wide area network ("WAN"), an inter-network {e.g., the
Internet), and peer-io-peer nelworks {e.g., ad hoc peer-to-peer networks),

106692] The computing system can include users and servers. A user and server are
generally remote from each other and typically miteract through a communication
network. The relationship of user and server arises by virtue of computer programs
running on the respective computers and having a user-server relationship to cach
other. In some embodiments, a server fransmits data (e.g., an HTML page) fo a user

device (e.g., for purposes of displaying data to and receiving user input from a user
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interacting with the user device). Data generated at the user device {e.g., a result of the
user interaction) can be received from the user device at the server,
{00934 While this specification contains many specific implementation details,

these should not be construed as limitations on the scope of any inventions or of what

5 may be claimed, but rather as descriptions of features specific to particular
embodiments of particular nventions. Certain features that are described in this
specification m the context of separate emnbodiments can also be implemented
combination in a single embodiment. Conversely, various features that are deseribed in
the context of a single crabodiment can also be impiemented in muliple embodiments

10 separately or in any suitable subcombination. Moreover, although features may be
described above as acting in certain combinations and even nitially claimed as such,
one or more features from a claimed combination can in some cases be excised from
the combination, and the claimed combination may be directed to a subcombination or
variation of a subcombination.

15 (0694 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 iHustrated operations be
performed, to achieve desirable results. In certain circumstances, multitasking and
parailel processing may be advantageous. Morcover, the separation of various sysiem

20 components 1o the embodiments described above should not be understood as requiring
such separation m all embodirnents, and it should be understood that the described
program components and systerns can generally be integrated together in a single
software product or packaged into multiple software products.

[pa9s5] Thus, particular embodiments of the subject matter have been described.

b
o

{Orther embodiments are within the scope of the following claims. In some cases, the
actions recited in the claims can be performed in a different order and stili achieve

e

desirable results. In addition, the processes depicted in the accompanying figures do

not necessarily require the particular order shown, or sequential order, to achieve

destrable results. In certain implementations, multitasking and parallel processing may
36 be advaniageou

TG What is claimed is;

[N
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CLAIMS

A& method mmplemented by data processing apparatus, the method comprising:

I.

receiving visitation data from a publisher, the visttation data specifying a device
identifier and a resource locator specifying a resource that was previously provided to a

uset device identified by the device identifier;
identifying a content feed associated with the publisher, the content feed

including one or more regular expressions, cach regular expression specifying a set of
matching character strings and having a corresponding set of content ttems that are
10 eligible to be provided to user devices corresponding to visttation data including one or
more resource Jocators matching one of the one or more regular expressions;
identifying, from the regular expressions mcluded in the content feed, a first
¢ resource locator specified by the received

3
b
L

matching regular expression that matches t

visttation data;
selecting a content item from the set of content items that corresponds to the

first maiching regular expression; and
=4 ;
providing data that causes presentation of the selected content item to the use

device.

The method of claim 1, further comprising:

3
obtaining, from a website for the pubhisher, resource locators for each of a

plurality of resources included in the website;
from: the resource locators, one or more regular expressions, where

gencrating,
cach regular expression matches at least one of the resource locators obtained from the
f the resource locators obtained from the websile matches

o
(ol v

£
i

25 website, and wherein each
at least one of the one or more regular expressions;
gencrating a content feed for the publisher, the countent feed including the one or
more regular expressions; and
providing the content feed to the publisher.
30

3, The method of claim 2, further comprising:

receiving, from the publisher, publisher input that specifies, for one or more of
feed, a set of content items.

the regular expressions included in the content

27
Loda



WO 2015/016954 PCT/US2013/066139

4. The method of claim 1, further comprising:

wdentifying, from the regular expressions included in the content feed, a second
matching regular expression that matches the resource locator; and

5 determining that a first priority of the first matching regular expression is

greater than a second priority of the second matching regular expression, and wherein
the content item is selected {rom the set of content items that corvesponds to the first
matching regular expression based on the determination that the first priority of the first
matching regular expression is greater than the second priority of the second matching

10 regular expression.

5. The method of ¢laim 4, further comprising:

detormining a priority for cach matching regular expression based on a
granularity of the regular expression.
6. The method of claim 1, wherein the resource locator specifies the location of a

resource that was previously visited by the user device.

7. The method of claim 1, wherein at least one of the one or more regular

20 expressions ncludes a uniform resource Jocator and a metacharacter.

8. The method of claim 1, wherein at least one of the one or more regular

expressions includes a keyword and a metacharacter.

[Nl
U
Nel

A system comprising:

a data processing apparatus; and

a data store storing instructions that, when executed by the data processing
apparatus, cause the data processing apparatus to perform operations comprising:

receiving visitation data from a publisher, the visitation data specifying a device

30 identifier and a resource locator specifying a resource that was previously provided to a
user device identified by the device identifier;

wdentifving a content feed associated with the pubhsher, the content feed

including one or more regular expressions, each regular expression specifying a set of

[ ]
L
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matching character strings and baving a corresponding set of content #tems that are
cligible to be provided to user devices corresponding fo visitation data mcluding one or
more resource locators matching one of the one or more regular expressions;
wdentifying, from the regular expressions mchuided mn the content feed, a first
5 maiching regular expression that matches the resource locator specified by the received
visitation data;
selecting a content item from the set of content items that corresponds to the
first maiching regular expression; and
providing data that causes presentation of the selected content item to the user

10 device.

10. The system of claim 9, wherein the operations further comprise:
obtatning, from a website for the publisher, resource locators for cach of a
plurality of resources included in the website;
£3 generating, from the resource locators, one or more regular expressions, where
cach regular expression maiches at least one of the resource locators obtained from the
website, and wherein each of the resource locators obtained from the website matches
at least one of the one or more regular expressions;
generating a content feed for the publisher, the content feed inchuding the one or
20 more regular expressions; and

1

providing the content feed to the publisher.

11, The system of claim 10, whercin the operations further comprise:
receiving, from the publisher, publisher input that specifies, for one or more of

2

L

the regolar expressions included in the content feed, a set of content items.
12. The syster of clatm 9, wherein the operations further comprise:

identifying, from the regular expressions meluded in the content feed, a second
matching regular expression that matches the resource locator; and
36 determining that a first priority of the first matching regular expression is
greater than a second priority of the second matching regular expression, and whercin
the content itern 1s selected from the set of content ilems that corresponds to the first

matching regular expression based on the determination that the first priority of the first
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matching regular expression is greater than the second priority of the second matching

regular expression.

13, Thesystem of claim 12, wherein the operations further comprise:
determining a priority for cach matching regular expression based on a

gramularity of the regular expression.

14. The system of claim 9, wherein the resource locator specifies the location of a

resource that was previously visited by the user device.

15, A computer readable medivm comprising instructions that, when executed by a
data processing apparatus, cause the data processing apparatus to perform operations
comprising:

receiving visitation data from a publisher, the visitation data specifying a device
identifier and a resource locator specifying a resource that was previously provided to a
user device identified by the device identifier;

wdentifying a content feed associated with the publisher, the content feed
mcluding one or more regular expressions, each regular expression specifymng a set of
matching character strings and having a corresponding set of content items that are
cligible to be provided to user devices corresponding to visitation data including one or
more resource locators matching one of the one or more regular expressions;

identifying, from the regular expressions mcladed in the content feed, a first
matching reguiar expression that matches the resource locator specified by the received
visitation data;

selecting a content item from the set of content items that corresponds to the
first matching regular expression; and

providing data that causes presentation of the selected content item to the user

device.

16. The computer readable mediwm of claim 15, wherein the operations further
coraprise;
oblaining, from a website for the publisher, resource locators for each of a

plurality of resources included in the website;

-]
i
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generating, from the resource locators, one or more regular expressions, where
cach regular expression maiches at least one of the resource locators obtained from the
website, and wherein each of the resource locators obtained from the website matches
at least one of the one or more regular expressions;

generating a content feed for the publisher, the content feed inchuding the one or
more regular expressions; and

1

providing the content feed to the publisher.

17. The computer readable mediuwm of claim 16, wherein the operations further
comprise:
receiving, from the publisher, publisher input that specifies, for one or more of

Fag

the regular expressions included in the content feed, a set of content items.

18, The computer readable medium of claim 15, wherein the operations further
comprise:

identifying, from the regular expressions included in the content feed, a second
maiching regular expression that matches the resource locator; and

determining that a frst priority of the first matehing regular expression is
greater than a second privrity of the second matching regular expression, and wherein
the content itent is selected from the set of content items that corresponds to the first
matching regular expression based on the determunation that the first priority of the first
matching regular expression is greater than the second priority of the second matching

regular expression,

9. The computer readable medivm of claim 18, wherein the operations further
comprise:
determining a priority for cach matching regular expression based ona

granularity of the regular expression.

20.  The computer readable medium of claim 15, wherein the rescurce locator

specifies the location of a resource that was previously visited by the user device.

[ ]
(e}
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