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(57) Abstract: Methods, and systems, including computer programs encoded on computer- readable storage mediums, including a
method for obtaining information about advertisement slots on resources (e.g., web pages). The method includes receiving a request
to provide content for display in an ad slot of a web page presented on a user device; determining that parameter data specifying a
parameter of the ad slot is not included in the request, the parameter being an indicator of a relative position of the ad slot on the
web page; in response to determining that the parameter data is not included in the request, providing content to display in the ad
slot to fulfill the request, the content including a tag configured to determine the parameter of the ad slot; receiving the parameter of
the ad slot determined by the tag; and storing the parameter of the ad slot in a database.
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SYSTEMS AND METHODS OF SERVING PARAMETER-DEPENDENT CONTENT

TO ARESOURCE

BACKGROUND

[0001] In a networked environment sqch as the Internet, entities such as peopie or
~ companies provide information for display on web pages. The web pages can include text,
video, or audio information provided by the éntities via a web pége server for display on the
Internet. Additional content such as advertise‘m‘ents can also be provided by third parties for
display on the web pages together with the information provided by the entities. Thus, a
person viewing a web page can access the information that is the subject of the web page, as
well as third party advertisements that may or may not be related to the subject matter of the

web page.

SUMMARY

[0002] Aspects and imblementations described herein are directed to systems and
methods of serving online content (e.g., advertisements) to a web page (or other electronic or
online resource) based on information about parameters of the advertisement slot (“ad slot”),
including, for examble, an ad slot code, a unique siot id, a position on the web page/resource,

a size, or a browser document size.

[0003] At least one aspect is directed toward a method of obtaining ad slot
information via a computer network. The method can include receiving a request to provide
content for display in an advertisement slot of a web page. A data processing system may
receive this request via the computer network. The method can further include determining
that parameter data specifying a parameter of the ad slot is not included in the request. The
parameter is an indicator of a relative position of the ad slot on the web page or to other

content on the web page. The method can further include providing the requested content to

1



WO 2014/014430 PCT/UA2012/000071

a web page server of the web page or to the requesting user device. The content can include
a tag configured to execute at thé web page server or the user device. The executed tag can
determine at least one parameter of the advertisement slot of the web page. The method can
further include storing the at least one parameter of the ad slot in a database (e.g., associafed
with the server). In some implementations, the method can further include selecting content

based on the parameter of the advertisement siot of the web page.

[0004] At least one aspect is directed to a system for obtaining ad slot information of
a computer network. The system can include an ad slot identification apparatus and an ad
slot measurement apparatué. The system can be configured to receive a request to provide
-content for display in an ad slot of a web page. The system can be configured to determjne
that parameter data specifying a parameter of the ad slot is not included in the request. The
system can be conﬁgured to provide, responsive to the request, content to display in an ad
slot of a web page. The content can include a tag configured to execute at the web page
server or user device to determine at least one parameter of the ad slot of the web page. The
syétem can be configured to receive the at least one parameter of the ad slot. The system
can include a database configured to store the at least one parameter of the ad slot. In some
implementations, the system can further include selecting an advertisement for display

corresponding to the at least one parameter.

[0005] At least one aspect is directed to a computer readable medium. The
computer readable medium can have instructions to obtain ad s.lot information of a computer
network. The instructions may include instructions to receive a request to provide content for
display in an ad slot of a web page. The request may be received by a data processing
system server via a computer network. The instructions can include instructions to determine
that parameter data specifying a parameter of the ad slot is not included in the request. The
instructions can include instructions to provide content to display in the advertisement slot of
a web page. The content can include a tag configured to execute at the web page. The

executed tag can determine at least one parameter of the advertisement slot of the web page.
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The instructions can include instructions to receive the at least one parameter of the

advertisement slot. The at least one parameter can be received by the data procéssing
system. The ihsfructions can include instructions to store the at least one parameter of the

advertisement slot. The parameter can be stored in a database associated with the server.

[0006] These and other aspects and implementations are discussed in detail below.
The foregoing information and the following detailed description include illustrative examples
of various aspects and implementations, and provide an overview or framework for
. understanding the nature and character of the claimed aspects and implementations. The
dfawings provide illustration and a further understanding of the various aspects and

implementations, and ére incorporated in and constitute a part of this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The details of one or more implementations 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.

[0008] FIG.1is an illustration of an example system for obtaini’ng ad slot information

of a web page via a computer network, according to an illustrative implementation.
[0009] FIG. 2 is a block diagram illustrating an example method of obtaining ad slot
information of a web page via a computer network, according to an illustrative

implementation.

[0010] FIG. 3 shows an illustration of an example network environment comprising
client machines in communication with remote machines in accordance with an illustrative

implementation.
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[0011] FIG. 4 is a block diagram illustrating a general architecture for a computer

system that may be employed to implement various elements of the systems shown in FIGs.

1and 3, and the method shown in FIG. 2,.in accordance with an implementation.

[0012] Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION

[0013] Systems and methods described herein are directed to serving online content
for display on a _web page that may require information about certain parameters of the
advertisemént slot (“ad slot”) in which the content can be displayéd, including, for example,
ad slot code, a unique slot id, position on the web page, size, or browser document size. An
ad slot may be an areav of a web page or application that has been made available for
displaying content. Different ad slots may represent different sections of a web page or
application, or different placements for content within a single web page or application. An ad

“slot can display multiple- types of content, including, for example, an advertisemént, video,
images, and text. In some implementations, the determination of whether some content (e.g.,
expandable content). can be. properly displayed in an ad slot requires information about
certain parameters of the ad slot. In the context of expandable content, content is properly

_ displayed in an ad slot if the content can be displayed in thé ad slot without being distorted

(e.g., from the form in which it is intended by the content sponsor (e.g., advertiser). In the

context of above the fold ads, content is properly displayed if the content is displayed above
the fold. For example, an expandable ad can be properly displayed in an ad slot if the

expandable ad is not clipped or otherwise distorted when the ad, in both an expanded and

non-expanded state, is displayed in the ad slot.

[0014] Expandable content includes content that expands, in size, beyond the initial

ad slot size on the web page. Expandable content can expand in one or more directions on
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the web page. In some implementations, determining whether expandable content can be, for

example, properly displayed may require information about the ad slot (e.g., an expandablé
ad slot), such as the size of the ad slot, position of the ad slot, or the size of the web browser
document. With this information, a data proqessing system such as a content placement
server can select expandable content (e.g., an expandable ad) that can be properly displayed

in the ad slot.

[0015] In some implementations, the expandable content may include an expandable
advertisement. For example, if the ad slot is a horizontal ad slot on the top of the web page,
then the content placement server may prevent clipping of the ad By selecting an ad that
expands towards the bottom of the page instead of the top of thé page. In another
implemehtaﬁon, an advertiser m'ay select certain criteria for their ad that requires information
about one or more ad slot parameters. For example, an advertiser may want their ad to
display above-the-fold (the part of the web page that is in view upon initial rendering of the
web page), which may require information about the ad slot position or size, about browser
document size (e.g., web page size), or some combination thereof. The size or position of an
ad slot or browser document can be measuredvin terms of pixels or another metric (e.g.,

inches or centimeters).

[0016] Some types of ad slots run measuring code or script in the context of the
main page (e.g., the page on which the ad slot appears) before an ad request is made and
after the page has loaded. This facilitates performing measurements in real time or after a
page has fully rendered, and reporting the results back to the content or an advertisement |
management server. Certain ad slots, such as simple advertisement slots, however, may not
run such code or script at advertisement request time. Simple advertisement slots refer to any
advertisement slot that does not run code or script (or the like) at advertisement request time
to determine one or more parameters specifying, for example, one or more of ad slot position,
ad slot size, or browser document size. Thus such ad slot parameter information is not

included in the ad request for simple ad slots. For example, ad slots (e.g., simple ad slots)
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that may not run such code at advertisement request time may include simple JavaScript ad

slots and simple iframe ad slots. Simple JavaScrip‘t_;ad slots may include a script tag, for

. example, such as:
<script src=http://adserver.com/param1=1>.

[0017]  Simple iframe ad slots may include an iframe HTML element, for example, -

such as:
<iframe src=http://adserver.com/param1=1>.

[0018] One implementation of the systems and methods described herein can serve
ad slot parameter-dependent advertisements to simple advertisement slots. For example, ad
slot parameter-dependent advertisements are expandable advertisements or above-the-fold
'advertisements that require ad slot position or parameter data at the ad request time. This
position or parameter data can, for example, be used to determine which way the
advertisement can expand without being clipped, or whether the advertisement slot is
currently in view in the web browser (e.g., above the fold). Simple ad slots, for example, do
not provide the capability to run measuring code at the ad request time. The systems and

'methods disclosed herein can determine parameters of an ad slot (e.g., to determine whether
content will properly display) without requiring the web page publisher to alter its web page

(e.g., add parameter measuring code to its web page).

[0019] In some implementations, a data processing system such as a content
placement server receives a request to fill an ad slot and determines that the ad slot is a
simple advertisement slot (e.g., as ad slot parameter information is not included in the
request). The content placement server can determine whether sfable parameter information
for that advertisement slot exists. For example, the content placement server can determine
that each ad slot has a unique advertisement slot identification number, or ad slot ID. The ad

slot id can identify the advertisement's parameters, including, for example, position on the
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web page, ad slot size, web browser document size, text color, border color, font, corner

options and other style parameters. If stable parameter data exists, and the measurements
indicate that the ad slot can‘ effectively or prpper_ly display an expandable ad or an ab-ove-the-
fold ad, the content placement server may provide an expandable advertisement and/ or
above-the-fold advertisement to the web page server. If stable parameters do not exist, an
expandable or above-the-fold advertisement may not be selected, as the data processing
system may have insufficient information as to whether or not expandable dr above-the-fold
ads can execute or properly be dispiayed in the ad slot. If stable parameters do not exist, and
the advertisement server selects a rich media HTML advertisement for display, then a script
call (e.g., script tag) can be injected into the rich media advertisement. Execution of the script
tag (e.g., by a user device) can cause a web Vbrowser to determine one or more required
parameters, and report the parameter dat;\ back to the advertisement server using a
dedicated URL (e.g., included in the script tag). This can be repeated (e.g., thro‘ugh numerous
ad requesfs and responses for the ad slot) until the parameters for the ad slot ID are
determined to be stable, e.g., the advertisément slot is consistently determined to be above-
the-fold, or in the upper—left corner, efc. If the parameters are stable, the content placement
~server can, for examplé, use those parameters to serve an expandable advertisement or an

above-the-fold advertisement, as appropriate.

[0020] FIG. 1 illustrates an example system 100 for serving parameter-dependent
content to (of for display on) a web page via a computer network such as network 105
according to an implementation of the present disclosure. The network 105 can include
computer networks such as the Internet, local, metro, or wide area networks, intranets, and
other communication networks such as mobile telephone networks. The network 105 can be
used to access web pages that can be displayed on at least one user device 110, such as a
~ laptop, desktiop, tablet, personal digital assistants, smart phones, or’portable computers. For
example, via the network 105 a user'of user device 110 can access web pages provided by

the web page operator 115. In this example, a web browser of the user device 110 can
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access a web server of the web page operator 115 to retrieve a web page for display on the

.user device 110. The web page operator 115 génerally includes an-entity that operates a web
bage as well as the web page server that communicates with the network 105 to make the

web page available to the user device 110.

| [0021] The system 100 can also include at least one data processing syétem 120.
The data processing system 120 can include at least one processor or logic de‘vice to
 communicate via the network 105 with at least one content provider 125 and at least one web
page operator 115. The data processing system 120 can also include at least one ad slot
identificatioﬁ apparatus (e.é., circuit) 130, at least one ad slot heasurement apparatus (e.g.,
circuit) 135, and at least one database 140. In some implementations, the data processing

system 120 includes a content placement server.

[0022] In some implementations, the web page operator 115 (or a user device 110) .
can request content from the data processing system 120. The data processing system 120
may further request content from the content provider 125 in response to this request for
content. The data processing system 120 may select the content to prbvide to web page
operator 115 (or the user device 110) based on numerous factors (e.g., relevancy to the
subject matter of the web page with which the content will be displayed, a competitive
selection process such as an auction). In another implementatibn, the data processing
system 120 may instruct the content provider 125 to directly provide content to the web page
operator 115 (or the user device 110). In some implementations, the data processing system
120 may retrieve one or more content, such as a plurality of advertisements, from content

provider 125 and store the content in the database 140.

[0023] In some implementations, the data processing system 120 obtains ad slot
information via the computer network 105. The ad slot may be on the web page being viewed
by the user device 110. The web page may further be associated with the web page operator

115. For example, the data processing system 120 can obtain ad slot information such as at
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least one ad slot parameter, including, for example, a unique ad siot id, ad slot position,

browser document size, or ad slot length and width.

[0024] An ad slot code is an identifier used by a data processing system 120 and/ or
an advertisement placement server. The ad slot code may be tied to various web operator
and/ or publisher settings. The unique ad slot id, on the other hand, is an id that is correlated
with a certain ad slot oﬁ a certain web page. This unique ad slot id represents the ad slot the
data proces'sing system 120 is trying to gather data for. For example, the same ad slot codé
may be associated with ad slots that appear on multiple web pages. In one web page, the ad
éiot code may be associated with an ad slot on the left side of the web page, and on another
web page, the ad slot code may be associatéd with én ad slot on the right side of the page. In '
these two ca'ses, the data processing system 120 may try to determine a unique ad slot id
that is different for the two different ad slots with the same ad slot code. In some
implementations, the data processing system 120 may determine a unique ad slot id for ’the~
ad slot by combining the URL associated with the ad slot with the ad slot or ad slot code. In
this example, the ad slot and URL combination may result in a unique ad slot id. In another
implementation, the data processing system 120 may use various other parameters to_
generateba uﬁique é_ad slot id, .including, for example, the ad slot’s location in the web page’s

DOM tree.

[0025] In some implementations, the data processing system 12C includes an
interface configured to receive a request via the network 105 to'provfde content for display in
an ad slot of a web page. The data processing system 120 may receive the request in reél-
time, e.g., between the time that the user device 110 requests access to a web page of the
web page operator 115 and the time fhat the web page operator 115 displays the web page

the user device 110.

[0026] In some implementations, the data processing system 120 includes at least

one ad slot measurement apparatus 135. The ad slot measurement apparatus 135 can
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measure or otherwise obtain at least one parameter associated with the ad slot. For example,

the ad slot measurement apparatus 135 can inject a tag into content that.is being provided to
the web page operator for display on the web page in the ad slot. In this example, the ad slot
measurement apparatus 135 can append a script tag into a rich medié advert_isement. A rich
media advertisement nﬂay include, for example, an HTML advertisement, expandable
advertisement, above the fold édvertis’ement, or other multimedia advertisements that include
one or mare of text, audio,.still images, animation, video, or interactive content. The script tag
may be, fof example, a JavaScript tag. The tag can execute at the web page server of the
Web page (or at the user device) to determine at least one parameter of the ad slot of the web
page. The pérameter may include a unique ad slot id, ad slot position, browser document
size, or ad slot length and width for example. In some implementations, the ad siot -
‘measurement apparatus 135 can append a script tag to HTML code for the content (e.g., rich

media advertisement). An exemplary script tag is shown below:
[0027] <script src=http://fexampleadserver.com/measure.js> </script>

[0028] In some implefnentations, the ad slot measurement apparatus 135 injects the
script tag into all rich media content that is being provided for display on user devices 1‘10. In
another—implementation, the ad slot measurement apparatus 135 injects the script tag into a
predetermined percentage of rich media content. For example, the ad slot measurement
apparatus 135’may inject the script tag into two percent of the rich media content that are
provided for display on a given web page or a given ad slot. _This may be because the number
of requests and ads served in a given time period is very large, and retrieving measurements
from one or two percent of requests is sufficient to get a statistically significant sample of
measurements. In another example, adding more processing requirements on a user device
110 to render and display a web page may slow the processes related to loading and
interacting with the web page. For example, the script tag may be measuriﬁg all ad slots
éontinuously, even for those for which data already exists, in order to detect possible chénges

in web pages, e.g., a publisher moving an ad slot from the right side of the page to the left

10
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side of the page. Thus, in some implementations, the scrip tag is injected as necessary to

mitigate added unnecessary processing to ‘a_v‘veb page. For example, the script tag may be
injected five pefcent, ten percent, fifty percent or more of the time. In another implementation,
the percentage of necessary measurements per day méy vary. For example, for certain web
pages, the percentage may be higher due to the number of ad requests during a given time
period, e.g., a day, an hour, a month. In some implementations, the ad slot measurement
apparatus. 135 can automatically détermine how many measurements aré necessary during a
given time period (e.g., based on historical activity for the web page) to get statistically

significant data and vary the number of measurement/requests accordingly.

[0029] In another implementation, the ad slot measurement apparatus 135 can also
receive at least one parameter of the ad slot. For example, after a web page server of the
web page operator 115 can execute the Java_Script tag to determine one or more parameter
of the ad slot. The J'avaScript tag may combine the determined parameter with othér available
data and report it to the ad slot measurement apparatus 135 via the network 105. For
example, the ad slot measurement apparatus 135 may receivé the unique ad slot id of the ad

slot and position data.

[0030] The system 120 can include a database 140 that stores data about the ad slot.
In some implementations, the database 140 can store the parameter(s) of the ad slot
determined by the ad siot measurement apparatus 135. In another implementation, the
database 140 may store the content provided by content provider 125. For example, the
database 1‘40 stores the advertisement provided to the web page operator 115. The database

140 may store the content with the injected tag.

[0031] In some implementations, the data processing system 120 includes an ad slot
identification apparatus 130. The ad slot identification apparatus 130 can identify the type of
ad slot that is requesting an advertisement based on the one or more parameter. For

example, the ad slot identification apparatus 130 can identify whether the ad slot is a simple

"
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ad slot not capable of running a script code at the time of ad request, an expandable ad slot

or an above the fold ad slot.

[0032] In some implementations, the ad slot identification apparatus 130 can identify
the ad slot as being a simple ad slot, including, for example, a simple JévaScript ad slotand a
simple iframe ad slot. Simple ad slots are not able to run script code at advertisement request
time. In some implementations, the ad slot identification apparatus 130 can determine
whether an ad slot is a simple ad slot based on the special parameters that are received as
part of the ad request, on parameters that are not included with the ad request, or éome
combination thereof. For example, the ad request from a simple ad slot may include special
parameters, such as adserver_req = special_parameter. In another implementation, éh ad
request from a simple ad slot may fi.rst communicate with a special server associated with
simple ad slots, which then in turn communicates the data processing system 120. This
communication may further include additional information such as the original page's content

URL, the adserver_req= special_parameter, as well as bid prices the system should beat. ‘

[0033] In some implementations, the ad slot identification apparatus 130 analyzes
one or more parameters of the ad slot to' determine whether it is‘ capable of displaying
expandable content. Expandable content includes, for example, content that expands from a
display banner when a user takes an action to interact with the content, inciuding, for
example, rolling a mouse over the content to reveal a larger content space that can contain
interactiVe content including, for. example, video, coupons, data collection, gaming, and
polling. In some implementations, the content is an advertisement, and the expandable

content is an expandable advertisement.

- [0034] In some implementations, the ad slot identification apparatus 130 may analyze
the position or parameter data received for the ad slot by the ad slot measurement apparatus
135 to determine whether the ad slot is capable of supporting an expandable advertisement.

Based on the position or parameter data for the ad slot, the ad slot identification apparatus

12
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130 may determine that an ad can expand in a certain direction without being clipped. For

example, the ad slot identification apparatus 130 may determine that the ad let is positioned
on the top of the page and further determine that the ad slot can expand down without
clipping the ad. In some implementations, the ad slot identification apparatus 130 can
authofize the ad slot to expand in accordance with the determination made by the ad slot

identification apparatus 130.

[0035] In another implementation, the ad slot identification apparatus 130 may
analyze one or more of the position data, browser documenf size data, and ad slot size data
to determine whether the ad siot is an above the fold ad slot. An above the fold ad slot may,
for example, be an ad slot that can curfently be viewed by a user at the time the Web page is
initially displayed. Fof' example, the ad slot may be an above the fold ad slot if the user can

view the ad slot without scrolling across or down the web page.

[0036] l’n so.me implementations, the ad slot identification apparatus 130 can receive
parameter data that includes a plurality of parameters corresponding to a unique ad slot id. In
some implementations, the data processing systérh 120 analyzes a plurality of parameters to
verify that one or more parameters are stable. For example, parameter data associated with
an ad slot on a given web page may vary over multiple ad requests or from one ad request to
another bad request. Parameter data may change for numerous reasons. For example, the
web page operator 115 rﬁay alter the parameters associated with an ad slot for any reason. In
another example, the web page operator may alter the contents of the web page, which may
alter one or more ad slot parameters. In another example, the user of the user device 110
may alter the font size of the text on the web page via the user’'s web browser, which may

alter one or more ad slot parameters.

[0037] In some implementations, the data processing system 120 determines whether
the parameter data is stable by comparing like parameters received at different times. The

data processing system 120 may further compare the difference between parameters with a

13
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~ stability threshold. In another implementation, the data processing system 120 may perform a

statistical analysis to determine a stability metric for a parameter. The stability metric may be
the variance of measurementsvof a paraméter, the average difference of measufements of a
parameter, mean, mode or any other metric that identifies the stability of measurements of a
parameter. For example, the parameters may be the horizontal and vertical coordinates (X
and Y coordinates) in pixels of the ad slot from the top left corner of the web page. The Y
coordinate may be the same from one measurement of the parameter to another, whereas
the X coordinate may vary by one or more pixels from one requést to another. Thus, the
stability metric for the Y coordinate may indicate that the parameter is stable, and the stability
metric for the X coofdinate may indicate that the parameter is unstable. The stability metric
may indiéate, for example, a range of variatioh, a likelihood that Vthe next measureme‘nt of the

parameter will fall within a certain range of coordinates, or a standard deviation.

[0038] The stability metric may indicate whether one or more parameters are stable
enough to provide a certain type of advertisement. For example, the data proceséing system
120 may determine that an ad slot’s vertical position is stable, whiie the ad slot’s horizontal
position varies éigniﬁcantly from ad request to ad request. Components of the data
processing sysfefn 120 such as the ad slot identification apparatus 130 may determine that
while an expandable advertisement that expands in the horizontal direction may be clipped,
an expandable ad that expands toward the bottom of the page may not be clipped. Thus, the
ad slot identification apparatus 130 may identify the ad slot as having ad slot parameter data
that is stable enéugh to consistently display an expandable advertisement that expands

toward the bottom of the page without being clipped.

[0039] The ad slot identification apparatus 130 can identify an ad slot's parameters as
being stable enough to consistently display an above the fold ad. For example, the
parameters the ad slot identification apparatus 130 can analyze the position or parameter
data to determine one or more stability metrics for at least one of éd slot position, browser

document size, and ad slot size (width, height). If the one or more stability metrics satisfy a
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-stability threshold,. e.g., standard deviation, variance, range, average difference, then the ad

slot identification apparatus 130 may determine that the ad slot can consistently display an

above the fold advertisement.

[0040] In some implementations, the web page operator 115 may request an ad for a
given ad slot multiple ﬁmes for display on the web page by multiple user devices 110. The ad
slot measurement apparatus 135 may inject a tag into content numerous times, and receive
parameters about the ad slot (e.g., from each'injectiion) and store the parametere in the
database 140. The ad slot identification apparatus 130 may analyze the stored parameters in
the database 140 ‘to make a determination about the ad slot. For example, the ad slof "
identification apparatus 130 may analyze each set of parameters for the ad siot to determine
whether there is stab'le posiﬁon data for the ad slot. For example, if the ad slot has reqUested
an ad 1000 times, and for all 1000 requests, the ad slot measurement apparatus 135
- received the same position coordinates for'the ad slot, the ad slot identification apparatus 130
may determine that the ad slot has stable position data. Thus, if the ad slot has stable
position data, fhe ad slot identification apparatus 130 may select a type of advertisement that

depends upon stable position data.

[0041] The system 100 can include a database 140 designed and constructed to
organize, store, retrieve, and transmit data. The database 140 can be configured to interact
with any component of system 100, data processing system 120, ad slot identification
apparatus 130, ad slot measurement circuit 135, content provider 125, web page operator

- 115, or user device 110.

[0042] Referring now to FIG. 2, a flow diagram of a method 200 for serving
parameter-dependent content to a web page via a computer network in accordance with an
illustrative implementation is shown. In brief overview, the method 200 includes an act of
receiving a request to provide content for an ad slot (Block 205). For example, a data

processing system can receive, from a web page server, a request for content to provide
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together with a web page for display to a user device. Method 200 further includes

determining that parameter data Vspecifying a parameter of the ad slot is not included in the
request (Block 207). The parameter is an indicator of a relative position of the ad slot on the-
web page. For example, the ad slot identiﬁcétion apparatus 130 can determine if the
parametér data is included in the request. Method 200 further includes providing, responsive
to the reques‘t, the content including a tag to the web page or a user device (Block 21'0). For
example, the content may be a rich media HTML advertisement with a script tag injected or
appended to the HTML code of the advertisement. The method 200 may further include
receiving parametér datav about the advertisement slot (Block 215). The method 200 may
further include storing the » pa‘ram.eter data in a database (Block 220). In some
irﬁplementations, the method 200 includes an act of identifying the type of ad slot (Block 225).
For example, the ad slot may be identified as a simple ad slot (e.g., by identifying the special
parameter in the request), expandable ad slot, or an above-the-fold ad slqt. In some
implementations, the method 200 includes receiving a second request for content (Bbck
-230). In sbme implementations, the method 200 includes an act of providing content

corresponding to the type of ad slot to the web page opérator or user device (Block 235).

[0043] In further detail, method 200 can include the act of receiving a request for
content (Block 205). For example, the request may be sent from an“entity to place content on
their web page, including, e.g., a web page operator. The request may be fransmitted via a
network and received by a data processing system such as a content placement server. In

some implementations, the content may be received from a content provider and provided to

the web page operator.

[0044] In some implementations, the request for content may be responsive to one or
more actions made by a user device. For example, a user device may request access to a
web page hosted by a web page operator. The web page may have one or more ad slots that
need content. The web page operator may request content from the system 120 that is

suitable for the ad slot.
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[0045] In some implementations, the request is received by an advertisement

placement server. The request can also be made by the publisher of a web page. In some
implementations, the request may be made in real-time, e.g., after a user requests access to
a web page and prior to displaying the web page to a user. A user may be represented by an
indicator for a browsing session. For example, a user may be represented by a cookie that

" identifies a browsing session, browsef, or computing device that includes one or more

processing circuits.

[0046] In another implementation, the request for content may include additional
information. The reqﬁest may include information about the advertisement slot. In some
implementations, the information includes a unique ad slot id, data about parameters reléted
to the advertisement slot, or data used to retrieve relevant advertisements. In some
implementations, the request may lazck certain data. For example, the request may lack data
about parameters of the advertisement slot, including, for example, the unique advertisement

slot id, parameter data, position data, or style data_. ‘

[0047] Method 200 includes an act of determining that paranieter data specifying a
“parameter of the ad slot is not included in the request (Block 207). The parameter is an
indicator of a relative position of the ad slot on the web page. The indicator can be an
indication of, for example, the position of the ad slot on the web page, the size of the ad slot,
the web browser document size or some combination thereof. More generally, the indicator is
an indication of a layout or configuration of the web page or the ad slot. In some
implementations, the ad slot identification apparatus 130 parses the request to determine if
the parameter data are included in the request. For example, the ad slot identification
apparatus 130 parses the request to determine if the position of the ad slot is included in the

request.

[0048] In some implementations, the method 200, alternatively or in addition to

determining that the parameter data is not included in the request, includes an act of
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identifying an ad slot as a simple ad slot (Block 207). As described above, such an ad slot

that does not provide the possibility to run script code at advertisement request time. For
example, simple ad slots may include simple JavaScript ad slots and simple iframe ad slots.
Determining whether the ad slot is a simple éd slot may be done in numerous ways. In some
implementations, Block 207 may include looking up the ad slot code of the ad request in a
dafabase that contains information about the type of ad slot. An ad slot code may be an
identifier used by a data processing system or an advertisement placement server. The ad
slot éode may be associated with various web operator or publisher settings, including, e.g.,

style, color, and font size.

[0049] In some ifnplementations, Block 207 may include analyzing one or more
parameters in the ad request to determine whether the ad siot is a simple ad slot. For
example, the ad requesf may include special parameters that indicate that the ad siot is
simple ad slot. In some implementations, Block 207 may include correlating the URL of the

web page or the web page opefator with simple ad slots.

[0050] Method 200 includes an act of providing content including at least one tag
(Block 210). For example, in response to determining that the ad request does not include the
parameter data or that the ad slot is a simple ad slot for which certain parameter data does
not exfst (e.g., as determined from Block 207), then a rich media HTML ad (or other content)
may be selécted that includes a script tag (or in to which a tag is injected) to a program that is
capable of executing in the browser and refrieving data about one or more ad slot

parameters. The selected content can then be provided in response to the request.

[0051] In some impleme.ntations, Block 210 may include an act of selecting a rich
media ad for the ad slot. The rich media advertisement may be selected based on one or
more advertisement criteria received from the advertisement request. For example, Block 210
may include selecting the advertisement based on the content of the web page, including, for

example, keywords associated with the web page, semantic concepts, or content verticals. In
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some implementations, Block 210 may include selecting the advertisement based on

characteristics or past browsing behavior associated with a user device or user identifier. In
soine implementations, Block 210 may include selecting an advertisement for display based,
at least in part, o'n an online advertisement bidding process. For example, online advertisers
may place bids in an online a.uction for certain keywords. If one or more of those keywords
are associated with the ad request for a we.b page, then the content placement server may be
more likely to seleet an advertisement belonging to the highest bidder of one or more of tho‘eev
keyworde. In one example, this advertisement may ‘correspond to a rich media advertisement,
including, for example, an HTML advertisement, expandable advertisement, above the fold '
advertisement, or other multimedia advertisements that inciude one or more of text, audio,
still images, animation, video, or interactive content. In another example, the content
placement server may select a non-rich media advertisement, e.g., an advertisement that

consists of.basic text.

[0052] The method 200 can include an act of injecting a tag into the content (Block
210). For example, Bleck 210 can include appending the tag into the HTML code of a rich
media advertisement. In some implementations, Block 210 includes injecting the tag into a
predetetmined percentage of selected advertisements for a given web page or ad slot.bFor
example, the tag may be injected one or two percent | of all selected rich media

advertisements.

[0053] In some implementations, injecting a tag may include appending the tag to the
code associated with the advertisement. For example, Block 210 may include appending the
tag to the end of the HTML code associated with the advertisement. In some
implementations, the code may be appended or embedded to any portion of the HTML code
associated with the advertisement. More generally, the tag may be linked to the HTML code
in any manner such that it may be executed by the web server associated with the web page

of the ad slot or the requesting user device.
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[0054] In one example, Biock 210 includes providing the following HTML code in

response to the ad request. The first block of code corresponds to ad slot data, which may be
relevant ad .data that is not available in the ad request itself. This relevant data may include,
for examp'le, the slot id. The second block of code is the measuring script tag that loads the

parameter measurement script.

[0055] <! - ad htmlfjs -->
[0056] <script>
»[0057]_L | AdSlotData = {
[0058] pageUrl: ‘http://example.com/page.html’,
00s9]  slotidisioteode: 123,
[0060] width: 728,
[0061] height: 90,
| [0062] /lother ad slot-related data if required.
[0063] }
[0064] </script>
[0065] <script src=http://anotherexampie.com.js>
[0066] </script>
[0067] </html>

[0068] The tag may be a JavaScript tag configured to execute at the web page server
or on the user device (e.g., a web browser on the user device executes the JavaScript tag).

The tag, when executed, can determine at least one parameter of the ad slot of the web
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page. In this example, the “dam.js” tag may be executed to determine the ad slot position,

page size, browser document size, and other required parameters. Block 210 may further
include combining the data determined by the tag with other data stored in a database that is

associated with this web page or ad slot.

[0069] In some implementations, the 'tag determiﬁes the one or more paraméter by
reading parameters passed from the data procéssing system .120. in another
implementation, the tag can use a web browser document object model (DOM)
manipulation APl to traverse the DOM ‘and request infofmation, including, for
example, size and location, from the standard APls available when running.in a

modern browser.

[0070]> _Me’thbd 200 can include an act of receiving at least one ad slot parameter
(Block 215). For example, Block 215 may include receiving at least one of a parameter about
one or more ad slots, the web page, web browser, and user device determined at Block 210.
The parameter data may be received via a .,URL or any other means of transmitting
information frém a web page operator or user device to the system 100 via a computer
network 105. In some implementations, the parameter data may include one or more
identifiers, including, for exémple, the ad slot code of the ad slot. In another implementation,

the parameter data may be combined with other previouély gathered data.

[0071] Method 200 includes an act of storing the ad slot parameter in at least one
database (Block 220). In some i_hplementations, the parameter can be combined w‘ith
previous measurements of parameters associated with the same ad slot code and stored in
the database. In some implementations, Block 220 includes storing every measurement of a
parameter received for the ad slot. In some implementations, Block 220 includes combining
fhe parameters into one or more parameter metrics. The parameter metrics may include, for
example, an average parameter, standard deviation, variance, range, or any other metric that

is indicative of a statistic of a parameter. For example, Block 220 can include storing the
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average X coordinate, instead of every measurement of the X coordinate, if the X coordinate

is stable or stable enough for a parameter-dependent advertisement (e.g., exceeds a stability

threshold).

[0072] Method 200 can include an act of identifying a type of ad slot (Block 225). For
example, Block 225 can include evaluating the received ad slot parameter and determining
that the ad slot is an expandable ad slot or an above the fold ad slot. Block 225 can include
retrieviné ad slot parameter data from a database. Tﬁe retrieved data may correspond to one
or more measurements for one or more paraméters._For example, Block 225 can include the
act of retrieving measurements for the X coordinaie of the ad slot. Each measurement of the
X coordinate of the ad slot may correspond to a measurement received and stbred via

method 200. »

[0073] In one example, it may not be passible to retrieve ad slot parameter data
because parameter data may not be stored in the database or‘ is otherwise inaccessible. In
this case, Block 225 may include triggering one or more acts included in Blocks 210, 215, and
220. For example, if there is no parameter data in the database, then the method 200 may
include one or more of the acts of selecting a rich media ad for the ad slot (Block 210),
injecting a tag into rich media (Block 210), providing the rich media ad for display in the ad
slot (Block 210), receiving parameter data about the ad slot (Block 215), and storing the

parameter data in the database (Block 220).

[0074] In another example, Block 225 may include determining that there are
insufficient measurements for one or more parameters. The measurements may be
insufficient if there are a fewer number of meésurements than a predetermined threshold. For
example, there may be 20 measurements for the X coordinate, and the predetermined
threshold may be 100 measurements. In this example, the method 200 may trigger one or

more acts included in method 200.
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[0075] In some implementations, identifying the type of ad slot (Block 225) may

include a determination that the data is stable. For example, the determination can be to
determine if there are a sufficient number.of measurements of a parameter, .e.g., more
meas'ure}ments than a predetermined threshold. Measurements for a parameter, for example,
received across a time span can be compared to each other to determine whether the
measufements are the same or approximately the same and therefore stable in this example.
The method may further compare the difference between measurements with a stability
threshold. In some implementations, (Block 225} may include an act of performing a statistical
analysié to determine a stability metric.v The stability metric may be determined by identifying
the variance of measurements of a parameter, the average difference between
measuréments of a parameter, or any other metric that identifies the stability or variation of
measurements over time or over a number of measuremeAnts. For exarﬁple, the parameters
may be the horizontal and vertical éoordinates (X and Y coordinates) in pixels of the ad slot
from the top left corner of t.he web page. The Y coordinate may be the same from one
measurement to another, whereas the X coordinate may vary by one or more pixels from one
‘request to another. Thus, the stability metric for the Y coordinate may indicate that
measurements of the parameter are stable, and the stability metric for the X coordirjate may
indicate that the measuréments of the ‘parameter are unstable. The stability metric may
indicate, for example, a range of variation, a likelihood that the next measurement of the

parameter will fall within a certain range of coordinates, or a standard deviation.

[0076] The stability metric may indicate whether the measurements for one or more
parameters are stable enough to provide a certain type of advertisement. For example, the
method 200 may include an act of determining that an ad slot’s vertical position is stable,
while the ad slot’s horizontal position varies significantly from ad request to ad request (Block
| 225). The method 200 may determine that while an expandable advertisement that expands
in the horizohtal direction may be clipped, an expandable ad that expands towards the bottom

of the page may not be clipped. Thus, the method 200 may include identifying the ad slot as
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having ad slot parameter data that is stable enough to consistently display an expandable

advertisement that expands toward the bottom of the page without being clipped.

[0077] Similarly, ad slot identification (Block 225) may include the act of identifying the
measurements of a parameter of an ad slot as being stable enough to consistently dispiay an
above the fold ad. For example, Block 225 may include analyzing parameters, including, for
example, the browser document size, and size (width, height) of the ad slot to determine ohe
or more stability metrics. If the one or more stability fnetrics, e.g., standard deviation,
variance, range, average difference, satisfy a stability threshold, then the method may include

the act of determining that ad slot can consistently display an above the fold advertisement.

[0078] .ln some implementations, Block | 225 may include determining that the
parameter data for one or more parameters is not stable enough to display a parameter-
: dependent advertisement. In this example, the method 200 may then imp]ement one or more
of the acts of.selecting a rich media ad for the ad slot (Block 210), injecting a tag into rich
media (Block 210), providing the rich media ed including the tag for display on the ad slot
(Block 210), receiving parameter data about the ad slot (Block 210), and storing the

" parameter data i.n the database (Block 220). In anether example, ad slot identification (Block
225) may include a determination that there is insufficient parameter data on one or more
parameters. Parameter data may be insufficient if there are a fewer number of measurements
than a predetermined threshold. For example, there may be 20 measurements for the X
coordinate, and the predetermined fhreshold may be 100 measurements. In this example, the
method 200 may proceed to implement one or hore acts included in method 200, such as, in
response to'a request for content (Block 205), providing additional tagged content (Block 210)
and receiving additional ad siot parameters (e.g., additional measurements of ad slot

parameters) (Block 215).

[0079] Method 200 includes an act of receiving a second request for content (Block

230). For example, the second request may be caused by a user of the user device upon ‘
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viewing a web page provided by the web page operator. The second request may be

received by the data processing system. The second request may .be for content, including,
for example, an adVertisement, to be displa‘yed on a web page. T‘he second request may be
made from the same web page as the first request. The sécond request may further be for
fhe same ad slot as the first request. In some implementations, the second request follows
the first request (e.g., the second request may be subsequent to the first request). In some
implementations, there may be many other requests for content made by the web page

operator between the first request and the second request.

[0080] Method 200 includes an act of providing content correséonding to the identified

type of ad slot (Block 235). For example, Block 235 may include the act of providing content

- corresponding to parameter data in respoﬁse to a second request for content (Block 235). For
example, at the time of a first ad request (Block 205), content capable of measuring one or

more parameters of the ad slot or web page may have been provided. Upon receiving the

measurement data (Block 215) and identifying the ad slot as capable of displaying an

expandable ad or an above the fold ad (Block 225), an expandable ad or an above the fold

ad, as appropriate, can be provided in response to a second ad recjuest (Bloék 235).

[0081] In some implementations, Block 235 may include the act of identifying the type
of ad slot and then providi.ng an advertisement corresponding to the type of ad slot for display
on the web page. For example, the method may include the act of determirﬁng that the ad slot
can support an expandable advertisement and/ or an above the fold advertisement, and then

providing an expandable advertisement or an above the fold advertisement.

[0082] In some implementations, Block 235 includes the act of filtering out
advertisements based on the parameter data. For example, there may not be sufficient
parameter data or the parameter data may not be stable enough to providé an ad slot
parameter-dependent advertisement (e.g., an expandable ad or an above the fold éd) to the

ad slot. In this case, Block 235 may include the act of preventing an ad slot parameter-
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dependent advertisement from being provided to the ad slot. For example, if the ad siot

cannot display-an expandable advertisement without it being clipped, then Block 235 may
include the act of preventing any expandable ads from being selected for display on the ad

slot.

[0083] In some implementations, Block 235 can include the act of selecting a
parameter-dependent advertisement based on an advertisement targeting criteria. Ad
targeting criteria may include, e.g., interest categories, demographics, geography, semantic
concep.ts, or content verticals. Ad criteria may further include the type'of ad slot. In some
| implementations, Block 235 can include the act of a content provider targeting their content td
an ad slot that has a parameter corresponding to a certain type of ad. Fof example, an
advertisér may targef their adve‘rtisements to ad slots that haye parameters corresponding to
a certain type of ad. The adverﬁser may >target ad slofs that are capable of showing
expandable advertisements by bidding on expandable ad slots and selecting to have their
advertisement disp.layed on an exvpandable advertisement. In another example, an advertiser
may target above the fold ad slots by bidding on above the fold ad slots and having their

advertisements displayed on an above the fold ad slot.

[0084] Although this description has focused on determining parameter information
related to an ad slot on a web page, the systems and methods described herein can also be
applied to ad slots on other types of resources. Such other resources can include, for

example, online content such as games, videos and images to name a few.

[0085] The system 100 and its components may include hardware elements, such as
one or more processors, logic devices, or circuits. Referring to FIG. 3, an implementation of a
network environment 300 is depicted. The system 100 and method 200 can operate in the
network environment 300 depicted in FIG. 4. In brief overview, the network environment 300
includes one or more clients 302 that can be referred to‘ as local machine(s) 302, client(s)

302, client node(s) 302, client machine(s) 302, client computer(s) 302, client device(s) 302,
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endpoint(s) 302, or endpoint node(s) 302) in communication with one or more servers 306

that can be referred to as server(s) 306, node 306, or remote machine(s) 306) via one or
more networks 1'05. In some implementations, a client 302 has the'capacity to function as
both a client node seeking access to resources provided by a server and as a server

providihg access to hosted resdurces for other clients 302.

[0086] Although FIG. 3 shows a network 105 between the clients 302 and the servers
3086, the clients 302 and the servers 306 may be on the same network 105. The netWork 105
can be a Iocal—area network (LAN), such as a company Intranet, a metropolitan area network
(MAN), or a wide area network (WAN), such as the Internet‘ or the World Wide Web. In sofne
implementations, there are multiple networks 105 between the clients 105 and the servers
306. In one of these implementations, the network 105 may be a public network, a private

network, or may include combinations of public and private networks.

[0087] The network 105 may be any type or form of network and may include any of
the fol'lowing: a poinf—to-point network, a broadcast network, a wide area network, a local area
network, a telecommunications network, a data conﬁmunication network, a computer network,
- an_ATM (Asynchronous Ll‘ransfer Mode) network, a SONET (Synchronous Optical Network)
network, a SDH (Synchronous Digital Hierarchy) network, a wireless network and a wireline
network.‘ In some implementations, the network 105 may include a wireless link, such as an
infrared channel or satellite band. The topology of the network 105 may include a bus, star, or
ring network topology. The network may include mobile telephone networks utilizing any
protocol or protocols used o communicate anﬁong mobile devices, including advanced mobile
phone protocol (“AMPS”), time division multiple access (“TDMA”),' code-division multiple
access (“CDMA”), global system for mobile communication (“GSM’), general packet radio
sérvices (“GPRS”) or universal mobile telecommunications system (‘UMTS”). In some
ihplementations, different types of data may be transmitted via different protocols. In other

implementations, the same types of data may be transmitted via different protocols.
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[0088] In some implementations, the system 100 may include multiple, logically-

grouped servers 306. In one of these implementations, the logical group of servers may be
referred to as a server farm 310 or a machine farm 310. In another of these implementationé,
the servers’ 306 may be geographically dispersed. In other implementations, a machine farm
310 may be administered as a single entity. In still other implementations, the machine farm
310 includes a plurality of machine farms 310. The servers 306 within each machine farm 310
can be heterogeneous — one or more of the servers 306 or machines 306 can operate

according to one type of operating system platform.

[0089] In some implementations, servers 306 in the machine farm 310 may be stored
in high-density rack systems, along with associated storage systems, and located in an
enterprise data center. In this implementation, consolidating the servers 306 in this-way may

- improve system manageability, data security, the physical security of the system, and system
performance by Iocati‘ng servers 306 and high performance storage systerhs on localized high
performance networks. CentraliZing the seNers 306 and storage systems and coupling them

with advanced system management tools allows more efficient use of server resources.

[0090] The servers 306 of each machine farm 310 do not need to be physically
proximate to another server 306 in the same machine farm 310. Thus, the group of servers
306 logically grouped as a machine farm 310 may be interconnected using a wide-area
network (WAN) connection or a metropolitan-area network (MAN) connection. For example, a
machine farm 310 may include servers 306 physically located in different continents or
different regions of a conﬁnent, country, state, city, campus, or room. Data transmission
speeds between servers 306 in the machine farm 310 can be increased if the servers 306 are
connected using a local-area network (LAN) connection or some form of direct connection.

‘Additionally, a heterogeneous machine farm 310 may include one or more servers 306
operating accordfng to a type of operating system, while one or more other servers 306
execute one or more types of hypervisors rather than operating systems. In these

implementations, hypervisors may be used to emulate virtual hardware, partition physical
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hardware, virtualize physical hardware, and execute virtual machines that provide access to

computing environments.

[0091] Management of the machine farm 310 may be de-centralized. For exampie, |
one or more servers 306 may comprise components, subsystems and modules to support
one or more management services for the machine farm 310. In- one of these
implementations, one or more servers 306 provide functionality for management of dynamic
data, including techniques for handling failover, data replication, and vincreasing the
robustness of the machine farm 310. Each server 306 rﬁay communicate with a persistent

store and, in some implementations, with a dynamic store.

[0092] Server 306 may include a file server, application server, web server, proxy
server, appliance, network appliance, gateway, gateway, gateway server, virtualization
server, deployment server, secure sockets layer virtual private network (“SSL VPN") server,
or fifewall. I‘n some implementations, the server 306 may be referred to as é remote machine

or a node.

[0093] The client 302 and server 306 may be deployed as or executed on any type
and form of computing device, such as a computer, network device or appliance capable of
communicating on any type and form of network and performing the operations described

herein.

[0094] FIG. 4 is a block diagram of a computer system 400 in accordance with an
illustrative implementation. The computer system or computing device 400 can be usedb fo
implement the system 100, user device 110, web page operator 115, data processing system
120, content provider 1V25, ad slot identification apparatus 130, ad slot measurement
apparatus 135, and database 140. The computing system 400 iﬁcludes a bus 405 or other
communication component for communicating information and a processor 410 or processing
circuit coupled to the bus 405 for processing information. The computing system 400 can also

include one or more processors 410 or processing circuits coupled to the bus for processing
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information. The computing system 400 also includes main memory 415, such as a random

access memory (RAM) or other dynamic storage device, coupled to the bus 405 for storing
informaﬁdn, .and instrﬁétions to be executed by the processor 410. Main ‘memory 415 can
also be used for storing position information, temporary variables, or vother* intermediate -
information during execution of instructions by the processor 410. The combuting system 400
may further include a read only memory (ROM) 410 or other static storage device coupled to
the bus 405 for storing static information and instructions for the processor 410. A storage
device 425, such as a solid state device, mégnetic disk or 6ptica| disk, is coupled to the bus

405 for persistently storing information and instructions.

[0095] The computing system 400 may be coupled via the bus 405 to aldisplay 435,
such as a liquid crystal display, or active matrix display, for displaying information to a user.
An input device 430, such as a keyboard’including alphanumeric and other keys, may be
coupléd to fhe bus 405 for cqmmunicating information and command selections td the
processor 410. In another implementation, the input device 430 has a touch screen display
435. The input device 430 can include a cursor control, such as a mouse, a trackball, or
cursor direction keys, for communicating direction information and command selections {o the

processor 410 and for controlling cursor movement on the display 435.

[0096] According to various impleméntations, the processes described herein can be
implemented by the combuting system 400 in response to the processor 410 executing an
arrangement of instructions contained in main memory 415. Such instructions can be read
into main memory 415 from another computer-readable medium, such as the storage device
425. Execution of the arrangement 6f instructions contained in main memory 415 causes the
computing system 400 to perform the illustrative processes described herein. One or more
processors in a multi-processing arrangement may also be employed to execute the
instructions containevd in main memofy 415. In alternative implementations, hard-wired

circuitry may be used in place of or in combination with software instructions to effect
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ilustrative impiementations. Thus, implementations are not limited to any specimc compination

of hardware circuitry and software.

[0097] Although ah examplé computing system has been described in FIG. 4,
implementations of the subject matter and the functional operations described in this
specification can be implemented in other types of digitalvelectronic circuitry, or in computer
software{ firmware, or hardware, including the structures disclosed in this speqification and

their structural equivalents, or in combinations of one or more of them.

[0098] Implementations of the subject matter and the operations described in this
specification can be impleménted in digital electronic circuitry, or in computer software,
firmwére, or hardware, including the structures disclosed in this specification and their |
structural equivalents, or in combinations of one or more of them. The subject matter
described in this specification can be iMplemented_as one or more computer programs, i.e.,
one or more modules of computer program instructions, encoded on one or more computer
storége media for execution by, or to control the operation of, data processing abparatus.
Alternatively or in addition, the program instructions can be encoded on an artificially
_ gehefated probégated signal, e.g., a machihe-generated electrical, optical, or electromagnetic
signal that is generated to encode information for transmission to suitable receiver apparatl:ls
for execution by a data processing apparatus. A computer storage medium can be, or be
included in, a computer-readable storage device, a computer-readable storage substrate, a
random or serial access memory array or device, or a combination of one or more of them. A
computer storage medium is not a propagaied signal and does not include transitory signals.
The computer storage medium cén also be, or be included in, one or more separate
components or media (e.g:, multiple CDs, disks, or other storage devices). Accordingly, the

computer storage medium is both tangible and non-transitory.
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[0099] The operations described in this specification can be performed by a data

processing apparatus on data stored on one or more computer-readable storage devices or

received from other sources.

[00100] The term “data processing apparatus” or “computing device” encompasses
various apparatuses, devices, and machines for processing data, including by way of
example a programmable processor, a computer,'a system on'a vchip, or multiple ones, or
combineitions of the foregoirig. The apparatus can include special purpose logic circuitry, e.g.,
an FPGA (field programmable gate array) or an ASIC (application specific integrated circuit-).
The apparatus can also include, in addition to hardware, code that creates an execution
environment for the computer program in question, e.g., code that constitutes processor
firmware, a protocol stack, a database management system, an operatin.g system, a cross-
- platform runtime environment, a virtual machine, or a combination of one or more of them.
The apparatus and execution environment can realize. various different coinputing model
infrastructures, | such as web services, distributed computing and grid computing

infrastructures.

[00101] A computer program (also known as a program, software, software application,
scripi, or code) can be written in any form of programming language, including compiledfqr
interpreted languages, declarative or procedural languages, and it can be deployed in any
form, including as a stand alone program or as a module, component, subroutine, object, or
other unit suitable for use in a computing environment. A computer program may, but need
not, correspond to a file in a file system. A program can be stored in a portion of a file that
holds other programs or data (e.g., one or more scripts stored in a markup language
document), in a single file dedicated to the program in question, or in multiple coordinated
files (e.g., files that store one or more modules, sub programs, or portions of code). A
computer program can be deployed to be executed on one computer or on multiple
computers that are located at one site or distributed across multiple sites and interconnected

by a communication network.
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[00102] 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 actions in accordance with
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 rhass storage devices for storing data, e.g., magnetic, magneto optical
disks, or optical disks. However, a computer need not have such devices. Moreover, a
computer can be embedded in another device, e.g., a mobile telephone, a personal digital
assistant (PDA), a mbbile audio or video player, a game console, a Global Position‘i’ng
System (GPS) receiver, or a portable storage device (e.g., a universal serial bus (USB) flash
drive), to name just a few. Devices suitable for storing computer program instructions and
data include all forms of 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;
énd CD ROM and DVD-ROM disks. The processor and the memory can be supplemented by,

or incorporated in, special purpose logic circuitry.

[00103] To provide for interaction with a user, implementations of the subject matter
described in this specification can be implemented on a computer having a display device,
e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitof, for displaying
information to the user and a keyboard and a pointing device, e.g., a mouse or a trackball, by
which the user can provide input to the computer. Other kinds of devices can be used to
provide for interaction with a user as well; for example, feedback provided to the user can be
any form of sensory 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.
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[00104] While this specification contains many specific implementation details, these

should not be construed as limitations on the scope of any inventions or of what may be
~claimed, but (afher as descriptions of features specific to particular‘impleméntations of
particular inventions. Certain features described in this specification in the context of separate
- implementations can also be implemented in combination in a single implementation.
Conversely, various features described in the context of a single implementation can also be
implemented in multiple implementations separately or in any suitable subcombination.
Moreover, aithough features may be described above as acting in certain combinatibns and
even initially cla,imed as such, one or more features from a claimed combination can in sorﬁe
cases be excised from the combination, énd fhe cléimed combination may be directed to a

subcombination or variation of a subcombination.

[00105] Similarly, while operations are depicted in the drawings in a particular order,
this should not be understood as requiring that such operati.ons 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
advantagéous. ~Moreover, the separation of various system components in the
implementations described above should not be understqod as requiring such separation in
all implementations, and it should be understood that the described program components and
systems can generally be integrated in a single software product or packaged into multiple

software products,

[00106] References to “or” may be construed as inclusive so that any terms described

using “or’ may indicate any of a single, more than one, and all of the described terms.

[00107] Thus, particular implementations of the subject matter have been described.
Other implementations are within the scope of the following claims. In some cases, the
actions recited in the claims can be performed in a different order and still achieve desirable

results. In addition, the processes depicted in the accompanying figures do not necessarily
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require the particular order shown, or sequential order, to achieve desirabie resuits. in certain

implementations, multitasking and parallel processing may be advantageous.
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WHAT IS CLAIMED IS:

1. A method of obtaining ad slot information ‘via a 'compute.r nétwork,
" comprising: '

receiving, at a data processing system via the computer network, a request to
bprovide content for display in an ad slot of a web page presented on a user device;

determining that parameter data specifying a parameter of the ad slot is not
included in the request, the parameter being an indicator of a relative position of the ad slot
on the web page;

in response to determining that the parameter data is not included in the request,
providing content to display in the ad slot to fulfill the request, the content including a tag
configured to determine the parameter of the ad slot of the web page;

receiving, at the data processing system, the parameter of the ad slot determined
by the' tag; and

storing the parameter of the ad slot in a database.

2. The method of claim 1, further comprising: ‘
subsequent to providing the content to display in the ad slot, identifying the ad slot
as at least one of an expandable ad slot and an above the fold ad slot based at least in part
on the parémeter;
receiving a second request to provide content for display in the ad slot of the web
page; and _
providing, responsive to the second request:
expandable content in response to identifying the ad slot as an expandable
ad slot; and
above the fold content in response to identifying the ad slot as an above the
fold ad slot.

3. The method of claim 1, wherein providing content comprises:
selecting content for display in the ad siot to fulfill the request, wherein the content
is a rich media advertisement; and

injecting the tag into the content.

4. The method of claim 1, further comprising:

selecting the content based on an advertisement targeting criteria.
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5. The method -of claim 1, further comprising:
identifying a direction on the web page in which the ad slot can expand based at

least in part on the parameter.

6. The method of claim 1, further comprising:
identifying the ad slot as at least one of an expandable ad slot and an above the

fold ad slot based on the parameter of the ad slot.

7.  The method of claim 1, wherein receiving the parameter of the ad slot

further comprises: ,
receiving a plurality of measurements corresponding 1o a unique ad slot ID of the ad

slot;
obtaining a stability metric based on the plurality of measurements;
comparing the stability metric with a stability threshold to identify the ad slot as a

stable ad slot.

8. The Method of claim 1, wherein the content includes an HTML rich media ad

and the tag includés a script.

9. The method of claim 1, further comprising identifying the ad slot as a simple
ad slot. ‘
10. The method of claim 1, wherein receiving the parameter includes receiving

an ad slot code.

11. A system, comprising:
one or more data processors; and ‘
instructions stored on a computer storage apparatus that when executed by the one
or more data processors cause the one or more data processors to perform operations
comprising: ‘
receive a request to provide content for display in an ad slot of a web page
presented on a user device;
determining that parameter data specifying a parameter of the ad slot is not
included in the request, the parameter being an indicator of a relative position of the ad slot
on the web page;
in response to determining that the parameter data is not included in the

request, provide, responsive to the request, content to display in the ad slot, wherein the
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content includes a tag configured to determine the parameter of the ad slot of the web
page; o
' receive the parameter of the ad slot determined by the tag; and

store the parameter of the ad slot.

‘ 12. The system of claim 11, wherein the instructions, when executed by the one
- or more data processors, cause the one or more data processors to perform further
operations comprising: '

identify the ad slot as an expandable ad slot based on the parameter, and provide
content for display in th'e ad slot, wherein the content for display in the ad slot is configured

to expand with the expandable ad slot of the web page.

13. The system of claim 11, wherein providing content comprises:
select a rich media advertisement for the ad slot to fulfill the request; and .
inject the tag into the rich media advertisement;
provide the rich media advertisement with the tag; and

receive the parameter of the ad slot.

14, The system of claim 11, wherein the instructions, when executed by the one
or mére data processors, cause the one or more data processors to perform further
operations comprising:

receive a plurality of measurements corresponding to a unique ad slot ID of the ad
slot; |

obtain a stability metric based on the plurality of measurements;

compare the stability metric with a stabi'lity threshold to identify the ad slot as stable.

15. The system of claim 11, wherein the instructions, when executed by the one
or more data processors, cause the one or more data procéssors to perform further
operations comprising identify the ad slot as at least one of an expandable ad slot and an

above the fold ad slot based at least in part on the parameter of the ad slot.
16. The system of claim 11, wherein the instructions, when executed by the one

or more data processors, cause the one or more data processors to perform further

operations comprising identify the ad slot as a simple ad slot.
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17. A computer readable medium bhaving instructions to obtain ad slot
information of an ad slot of a web page configured for display via a computer network, the
instructions comprising instructions to:

receive a request to provide content for display in the ad slot of the web page
presented on a uservdeviée;

determine that parameter data specifying a parameter of the ad slot is not included
in the request, the parameter being an indicator of a relative position of the ad slot on the
web page; '

in response to determining that the parameter data is not included in the request,
provide content to display in the ad slot, the content including a tag configured to determine
the parameter of the ad slot of the web page;

receive the parameter of the ad slot determined by the tag; and

store the parameter of the ad slot in a database.

18. The computer readable medium of claim 17, further comprising instructions
to: |
‘ subsequent to providing the content to display in the ad slot, identify the ad slot as
at least one of an expandable ad slot and an above the fold ad slot based at least in part
on the parameter; and '
provide, responsive to a second request:

an expandablé ad in response to identifying the ad slot as an expandable ad slot;

and
an above the fold ad in response to identifying the ad slot as an above the fold ad
slot. |
19.  The computer readable medium of claim 17, wherein providing content
comprises:
select a rich media advertisement for the ad slot to fulfill the request;
inject the tag into the rich media advertisement;
provide the rich media advertisement with the tag; and
receive the parameter including measurement data about the ad slot.
20. The computer readable medium of claim 17, further comprising instructions
to: |

receive measurement data comprising a plurality of measurements corresponding
" to a unique ad slot ID of the ad slot; |

obtain a stability metric based on the plurality of measurements;
39
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compare the stability metric with a stability threshold to identifying the ad slot as a

stable ad slot.

21. A method of obtaining ad slot information via a com‘puter network,

comprising: _ ,

receiving, at a data processing system via the computer network, a request to
provide content for display in an ad slot of a resource presented on a user device;

determining that the ad slot is a simple ad slot, the simple ad slot being an ad slot
that in not capable of providing parameter data with the request, the parameter data
indicating of a relative position of the ad slot on the resource; '

in response to determining that the ad slot is a simple ad slot, providing content to
display in the ad slot to fulfill the request, the content including a tag configured to
determine the parameter data of the ad slot of the resdurce;

receiving, at the data processing system, the parame{er data determined by the tag;
and

storing the parameter data in a database.
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