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DISPLAY ERROR INDICATIONS

BACKGROUND

This specification relates to generating and providing display ervor indications.

Display graphics, such as visusal works of art, advertisements, entertainment
graphics, and educationaf materials, are created for many reasons. Display graphics are
often created using computers and may be distributed via the Internet. When users
create display graphics for distribution via the Internet, the display graphics may
require review to determine whether the display graphics are suitable for distribution
with resources. A review of display graphics may also be designed to ensure mistakes
were not made when creating the display graphies. To addition, a user who creates a
display graphic may wish to create multiple sizes of a display graphic for distribution
with resources having space constraints, and cach size dispiay graphic may require
mdependent review.,

One example type of display graphic distributed via the Internet is a display
advertisement. Advertisers create display advertisements for distribution with
resources that are owned by publishers. An advertiscroent server may facilitaie
creation and distribution of advertisernents with various resources, and a manual review
of display advertisements for errors may be required. However, reviewing display

advertisements for errors may be time consurning and expensive for individual users

and advertisement servers.

SUMMARY

This specification describes technologies relating to generating and providing
display error indications.

In general, one tnnovative aspect of the subject matter described in this
specification can be erabodied in methods that include the actions of accessing data
defining a plarality of display areas, the data defining, for cach display area: respective
display arca borders that are different from display area borders of other display areas
in the plurality of display areas; and display data for cach of a plurality of objects that
are rendered in the display arca, the display data defining, for cach object: a display
position of the object within the display area; display dimensions of the object; and

content data defining content of the object; wherein cach object n cach display arca

[
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corresponds to a respective object 1n each other display area; receiving user input
spectiying a change in the display data of a first object in a first display area and, in
response, determining whether the change causes a display ervor for the first object
the first display arca and for any respective object in each of the other display areas;
and for cach display area for which the change causes a display error, gencrating an
ervor indication for the display area. Other ergbodiments of this aspect include
corresponding systems, apparatus, and computer programs, configured to perform the
actions of the methods, encoded on computer storage devices,

These and other embodiments can each optionally include one or more of the
following features. The display ervor {or an object may indicate at least one of the
following: the content of the object intersects with content of another object included in
the same display arca; the content of the object ntersects with a display area border of
the display area that includes the object; the content of the object exceeds the display
dimensions of the object; and the conient of the object intersects with a background of

1
H

the display area that includes the object and the color of the background is substantially
similar to the color of the content,

An intersection of content may be defined by two or more non-transparent
pixels occupying the same location of a display area. An mtersection of the content of
an object with a display area border may be defined by at least a portion of the content
exceeds the arca defined by the display area border.

The error indication for the first display area may comprise text specifying a
cause of the error. Each display area may have a corresponding thumbnail
representation, and wherein the crror indication for each other display arca may
cormaprise an adjustment 1o the thumbnail representation of the other display arca. The
error indication, for each of the display areas for which the change caused a display
error, may comprise an adjustment to the object for which the change caused a display
ETroT,

Particular embodiments of the subject matter described m this specification can
be implemnented so as to realize one or more of the following advantages. Users may
manipulate objects in a display area and be provided with error indications that identify
potential display probiems with the display area or within another display arca the user
18 mot currently viewing. Display ervor determinations may be made at a user device,

without requiring communication with a separate data processing apparatus, such as a
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network connected server. Accordingly, display error determinations may be made
more quickly than determinations made by a network server, and the deternunations do
not require network communication resources. Display error indications may enable
users to create or edit display graphics with fewer display errors, which enhances the
experience of other users that view the display graphic. In addition, reducing the
number of display errors at a user device reduces time spent reviewing display graphics
for errors and/or correcting errors by third parties that receive the display graphics, such
as a4 web site publisher or content ftem management system.

The details of one or more embodiments of the subject matter described in this
specification are set forth m 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 OOF THE DRAWINGS

FIG. 1 is a block diagram of an example environment in which display crror
mndications may be generated.

FIG. 24 is an illustration of an example envivonment including a first example
display arca.

FI1G. 2B 18 an dlustration of the example covironment mchuding a sccond
example display arca.

FIG. 3A 1s an illostration of the example environment incluoding an example
display error indication,

FIG. 38 i an illustration of the example environment including two example
display error indications.

FIG. 4 s an illustration of the example environment including an example
display arca having intersecting objects.

FIG. 5 15 a flow diagram of an example process in which display ervors are
generated.

Like reference numbers and designations in the various drawings indicate like

elernents.

DETAILED DESCRIPTION
Drsplay graphics, such as display advertisements, may be designed by a user

manipulating objects 1o a display area of the display graphics using a data processing
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apparatus. The systems and methods disclosed herein provide an error message to a
user when a change to an object resulis in a display ervor.

A data processing apparatus may obtain the display position of each object
rendered in a display area, and the contents of each object. For example, a display arca
may include a text object and an image object. The image object may be in the center
of the display area, and the text object may be located near the top of the display arca.

A user may manipulate an object included in the display area. For exanple, a
user may add text to the text object, re-size the image object, or move the text obiect or
image object. When an object has changed in some way, the data processing apparatus
determines whether the change results in any display errors. A display error may
mdicate, for example, that objects overlap, that text exceeds the bounds of the text
object, that an object exceeds the bounds of the display area, or that objects match the
background color. When a display error is detected, the user may be notified of the
display error,

Some or all of the foregoing features may be performed at a user device,
without requiring communication with a server or other separate data processing
apparatus.

Fig. 1 s a block diagram of an example environment 100 in which display error
mdications are generated and provided to a user. A computer network 102, such as a
focal arca network (LAN}, wide arca network (WAN), the Internet, or a combination
thereof, connects resources 104, user devices 106, a search engine 108, and a content
ilem management system 110, The example environment 100 may include many
thousands of resources 104 and user devices 106,

A resource 104 s any data that can be provided by the publisher 104 over the
network 102 and that is associated with a resource address. Resources include HTML
pages, word processing documents, and portable docament format (PBF) docoments,
images, video, and feed sources, to name just a few. The resources can include content,
such as words, phrases, pictures, and so on, and may melude embedded miormation
(such as meta information and hyperlinks) and/or embedded instructions {sach as
JavaScript scripts}. Resources 104 may also include one or more content iteras 112,
such as display graphics.

A user device 106 s an electronic device that is under the control of a user and

is capable of requesting and receiving resources 104, content items 112, and other
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content over the network 162, User devices 106 may also be capable of
communicating directly with the content tem management system 110, Example user
devices 106 include personal computers, mobile communication devices, and other
devices that can send and recetve data over the network 102, A user device 106
typically includes a user 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 interact 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.

In some mplementations, user devices 106 may subimif search gqueries ic a

&3

search engine 108, In response to the search request, the scarch engine 108 uses an
mdex 114 to identify resources that are relevant to the queries. The search engine 108
identifics the resources in the form of search results and returns the search resulis to the
user devices 106 in search results page resource. An exaraple search resulf can include
a web page title, a snippet of text extracted from the web page, and the URL of the web
page.

The user devices 106 receive the search results pages and render the pages for
presentation to users. In response to the user selecting & search result at a user device
106, the user device 106 requests the resource identified by the resource locator
mcluded in the selected search result. The publisher of a web site that bosts the
resource may receive the request for the resource from the user device 106 and provide
the resource to the requesting user device 106,

The content item management system 110 facilitates the creation of content
items 112 and the provisioning of content ttems 112 with the resources 164, Content
ttems 112 are units of content that are inserted into resources in response to a content
ttem request. For example, a user device 106 may request a content ftem 112, ¢.g, 8
display advertisement, from the content Hem management system 10 at the same time
a resource 104 is requested from a publisher. Content items can include content, for
example, informational, educational, or entertainment content, as well as videos,
applhications, audio files, images, display graphics, and advertisements in the {form of
graphical advertisements, such as banner advertisements, text only advertisements,
tmage advertisements, audio advertisements, video advertisements, advertisement
gadgets with or without interactive features, advertisements combining one or roore of

any such components, ete., or any other type of electronic advertisement or content

L
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ilem document. The content items may also include embedded information, such as
Hoks, meta-information, and/or machine executable instructions, such as HTML or
scripts. The content itern management systern 110 may also mclude a data storage
system that stores campaign data 116, The campaign data 116 may store content items

and other information related to content item campaigns, such as selection criteria for

i

content iterns, performance information, and budget information,

Content ttems 112 may be created by a user on a user device 106, at the content
ilem management system [ 10, or asing a combination of a user device 106 and content
item management systom 112, For example, the content #em management systemm 110

10 may provide an environment in which display advertisements may be created by a user
that is comected io the content item management system 110 via a user device 106, In
some impicmentations the content fiems may be created, in whole or in part, at the user
device 106 and without interaction with a separate system, such as the confent item
management system | 1L

16 /hile the example environment 100 depicts the subject matter of this
application operating in a networked environment, the subject matter may also be
performed entirely by a single data processing apparatus, e.g., af a user device. Further
detail regarding the operation of the user device 106 1s provided in the paragraphs that
follow. In addition, the following paragraphs describe the subject matter of this

20 application in the context of display advertiseroents, but the subject matter s equally
apphicable to all content iteros, display graphics, and other data having display areas
capable of manipulation by a user.

Fig. ZA is an illustration of an example environment 200 including a first
example display arca 202, The first exaraple display arca 202 may be defined by data

25 accessed by or at a user device. The example environment 200 also includes an
example viewport boundary 204 of a aser device. Data displayed within the viewport
boundary 204, such as the first example display area 202, is data rendered by the user
device, e.g., data that may be viewed by a user of the user device.

In some mmplernentations, such as the implementation depicted in the example

30 envirenmoent 200, a single display area, represented by the display arca border 208, is
shown to a user, while other display arcas are represented by display arca indicators
206. For example, the display area indicators 206 may appear as thumbnail

representations of the respective display areas. In some implementations, selecting a
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display area indicator 206 causes the user device to render the display area that
corresponds to the selected display area indicator. In the example environment 200, the
dimensions of the selected display ares arve shown below the thummbnail representation

of the selected display area. For example, the selected display area has a width of 336

i

pixels and a beight of 280 pixels. In some implementations, a display arca indicator of
the selected display area roay also be highlighted to provide a visual indication to the
USET.

Each display area, such as the first example display area 202, has a respective
display area border, ¢.g., display area border 208, which corresponds to the first
10 example display area 202, The display area border may or may not be visible to a user,

and generally defines the boundaries of the display area, e.g., the display area border

208 surrounds a display arca that has a width of 336 pixels and a height of 280 pixels.
in some implementations, cach display area has a size that is different from each other
display area, as indicated by the different rectangular display arca mdicators 206,

16 Objects may be rendered in the display area, such as text objects, shape objects,
image objects, or hyperklink objects, just fo name a fow. In the first example display
arca 202, three text objects (e.g., 210, 212, and 214) are displayed, as well as a button
object 216. Data defining each object may indicate the display position of the object
within the display area, the display dimensions of the object, and content data that

20 defines the contents of the obiect. For exaraple, data defining text object 210 may
mdicate the display position of the text object 210, e.g., X, Y coordinates ndicating a
position within the display area 202, The data may also indicate the display dimensions
of the text object 210, ¢.g., in pixels, and content data that defines the contenis of the
text object 210, e.g., the text, “Widgets,” as well as the position, dimensions, font, and

25  pixel data. Pixel data may specily, for example, the position and color of each pixel of
an object. In some implementations, display data for an object may also idicate an
object’s depth, or Z-axis position, which defines a depth of an object with respect to
other objects m the display area.

Fig. 2B 1s an lustration of the example environment 250 including a second

30 example display arca 252. The second example display arca 252 may also be defined
by data accessed by or at a user device, and the data may be rendered within the same
viewport boundary 204 in which the first example display area was rendered. In the

example environment 250, a thumbnail representation of the second example display
1 1250, a thumbnail tat fi d le display
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area 252 is depicted in a row of thumbnail representations 206, The thumbnail
representation of the second exarople display area 252 is highlighted to indicate that its
corresponding display area is the currently selected display arvea. Tn addition, the

dimensions of the selected display area, e.g., 160 x 600, are shown beneath the

i

thumbnail representation of the second example display arca 252
Each object within the second exarople display area 252 corresponds o a

respective object in each other display area. For example, the text objects displayed m

the second example display area 232 (e.g., 260, 262, and 264) correspond to the three

text objects displayed in the first example display area 202 {e.g., 210, 212, and 214).

10 The button object 266 displayed in the sccond example display area 252 corresponds to
the button object 216 displayed in the first example display area 202, In some
implernentations, corresponding objects may have identical or similar display data. For
example, text object 260 may have content data identical to content data for s
corresponding text object 210, but the display positions and display dimensions of each

15 object may be different.

In some wnplementations, changing the display data of an object displayed in
one display arca also causes a change in the correspounding object in each other display
arca. For example, changing the color of the text in text object 260 may also cause an
identical change in color to occur in corresponding text object 210, In addition, adding

20 or removing text in the bution object 266 may cause an identical change i the
corresponding button object 216, In some implementations, certain changes may not
cause an identical change to occur in a corresponding object i other display areas. For
example, changing the display position of text object 212 may not cause a respective
change o the display position of the corresponding text object 262, In addition, if a

25 user resizes the button object 216, the corresponding button object 266 may not be
resized.

When user input is received that specifies a change in the display data of an
object, a determination is made as to whether the change causes a display error m the
selected display area. As described below, simmlar determinations may be made for

30 cach other display area. For example, if the color of the text included in a text object is

changed, a determination may be made as to whether the change i text color causes an

errot. An error may oceur, for example, it there 1s not enough contrast between the

color of the text and a background color of the display area, which may result in
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difficulty for a user viewing the text. This may be determined, for example, by
comparing the pixel color of a particular pixel of the text object to the pixel color of a
corresponding pixel in the same position (e.g., same XY coordinates) m the

background of the display area. I the pixel colors are the same or within a threshold

i

measure of difference from one another, the change may cause a display error.

Any suitable method for determining pixel color similarity may be used. One
example way of determuning one pixel’s color 1s too similar to another pixel’s color is
by comparing hex values of each pixel color, and determining that there is not encugh
contrast between the two if they are within a threshold measure of difference from one
10 another. Ancther example methoed of determining pixel color similarity includes

comparmg hue, saturation, and brightness values for pixels.

In some situations, such as when an object overlaps another object, a
comparison of pixel colors may be made with respect to the pixels of the overlapping
portions of the objects as opposed to the background color of a display area. For

15 example, a text object including white text may be displayed on top of a black button
object, and both objects may be included in a display arca having a white background.
The contrast between black and white will not cause a display ervor, and the color of
the first ebject would not be compared to the background color because the display data
of the white text object indicates that it is on top of the black button object.

20 Simatlar determinations are made for each respective object in each of the other
display areas. For example, a user may cause a change in the display dimensions of the
button object 216 mcluded in the first example display area 202, such that the button
object is doubled in width. While this may not cause an error in the first example
display area 202, the sccond example display area 252 is not as wide as the first, and a

25 corresponding change to the button object 266 in the second example display area may
cause the button object to be too wide to {it within the display area. This may be
determined, for example, by obtaining a display position and display dimensions for the
button object, caleulating edges for the button object, and determining i an edge of the
button object intersects with the display area border 258,

30 In the example environment 204, display crror determinations may be made for

cach display area that has a corresponding thumbnail representation in the row of

thumbnail representations 206, Changing an object in one display area may not result

in a display ervor for that particular display area, but the change may cause an error in

9



WO 2014/036216 PCT/US2013/057208

other display areas that have different dimensions and/or object positions. For each
display area for which a change m an object’s display data causes a display error, an
M

error indication may be generated. Ervor indications are described more specifically

with reference to Figs. 3A and 3B in the paragraphs that follow.

i

Fig. 3A is an illustration of the example environment 200 including an example
display evror indication 320. To the example environment 200, the display crror
mdication 320 15 an ervor message that specifies “Text does not it n highlighted sizes.”

In the row of thumbnail representations 206, three of the thumbnail representations are
highhighted, 322, 324, and 326. The display error indication 320 specifics that the
10 display arcas that correspond o the three highlighted thumbuail representations each

g., display arca 302, does

P

have a display error. The currently selected display area, e.
not have the error specified by the error indication 321, and thus, its corresponding
thumbuail representation is not highlighted.

By way of example, assume that user input specified a change to the text object

16 314, For example, assume that the text object was changed from “Incorporating the
latest in widget designs” to “Incorporating the iatest in widget designs by Widget Co.”
The additional text did not cause any display errors in the currently selected display
arca 302, but the change did cause ervors in three other display sizes. For example,
adding “by Widget Co.” fo the text object may have caused the text to exceed the

20 display dimensions of text objects that correspond to text object 314 in the display arcas
that are represented by the highlighted thumbnails, 322, 324, and 326. in some
implementations, a user may be required to select each individual display area for
which the change caused a display error and move or resize the objecis that cause the
error in order to correct it.

25 In some fmplementations, one or more changes may cause multiple display
errors. Fig. 3B 1s an lustration of the example environment 200 including two
examaple display error indications. In the exarople environment 200, the first display
error indication 370 is an error message that specifies “Elements overlap in highlighted
sizes,” and the second display error indication 380 is an error message that specifies

30 “Text does not fit in highlighted sizes.” In the row of thumbnail representations 206,
four of the thumbnail representations are highlighted, including the thumbnail

representation of the selected display area 352, In some implementations, 4 single error

10
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message may be displayed when the corresponding error occurs on multiple display
arcas.
In the example environment 200, the currently selected display area 352

mchudes two intersecting, or overlapping, objects — e.g., text object 364 and text object

i

362, In some implementations, an intersection of objecis may causce a display error.
An intersection of objects may be defined by the content of one object intersecting
with, or overlapping, the content of another object. For example, some of the text
included in the text object 362 intersects with some of the text included in the text
object 364, An intersection may be determined, for exaraple, by determining if one or

10 more pixels that comprise the text of an object occupy the same location {e.g, X, Y
coordinates) as a pixel that comprises the text of another object.

In some mmplementations, such as the imaplementation shown in Fig. 4, an
mtersection of objects only causes a display error when an intersection of content
mdicates two o1 more non-lransparent pixels occupy the same location of a display

15 area. Fig. 4 is an tlustration of the example environment 200 including an example
display 402 arca having intersecting objects. For example, graphic object 404
mitersects with foxt object 406, In this implementation, the intersection does not cause &
display error because the portion of graphic object 404 that overlaps the text of text
object 406 is comprised of transparent pixels, e.g., pixels with an alpha channel setting

20 to be fully transparent.

In some mmplementations, objects that are the cause of one or more display
errors may have display error indications, such as highlighting. For example, i the
example environment 200, the text objecis 362 and 364 are both highlighted by an
enclosing box, which indicates that the objects are currently causing a display error. In

25  some implernentations, different types of highlighting may be used to indicate whic
display arcas and/or objects are having which errors. For example, thumbnail
representations roay be highlighted in different colors, or may be enclosed in borders of
different colors, and each color may correspond to a different type of display error.

Bisplay error indications may, in some implementations, simply provide notice

30 to auser of potential problems with the display of a content ttem. In addition, if a later
change to a display arca fixes one or more errors, the error indications may be removed.
The mantpulation of objects, deterroination of errors, and generation of error

mdications may be done entirely at a user device, without requiring any communication

[y
—
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with another data processing apparatus, such as a content itern management system. In
some inplementations, determination of errors and generation of error jndications may
be performed by any combination of user devices and other data processing apparatus,
such as a content ilem management system. For example, a user device may be used to
malke changes to a display arca and send a request to the content item management
systent for a review of the display area to determine display errors,

In some mmplementations, display error indications may be deternmined
independently by, or submitted to, a data processing apparatus, such as the content ftem
management system. A conlent item management system may use display errors to
prevent distribution of content itemns. For example, some content iteros that have
certain display errors will not be cligible for distribution to user devices in response 1o
content itern requests unti] the display errors are corrected. Some display errors, on the
other hand, roay not prevent distribution of content items. o some imaplementations,
display errors and display error mdications may prevent a data processing apparatus

rom storing a content item with display errors in a data storage device. In some
impiementations, display ¢rrors may simple be logged in a data storage device, ¢.g., for
debugging purposes, without displaying them.

Fig. 515 a flow diagram of an example process 500 o which display errors are
generated. The process 500 may be used by a data processing apparatus, such as a user
device, or a content iterm management system.

The process 500 accesses data defining a group of display arveas (502). In some
implementations, the data defines, for each display area, respective display arca borders
that are different from display area borders of other display areas in the group of
display arcas. The data may, for example, define multiple display areas for a display
advertisemnent, and each display area may be a different size display arca defined by a
respective display area border.

In some mplementations, the accessed data may also define, for cach display
area, display data {or a group of objects that are rendered in the display area. For
example, the display data may define, for each object, a display position of the object
within the display arca, display dimensions of the object, and content data defining
content of the object. In some implementations, cach object in cach display area
corresponds 1o a respective object in cach other display area. For example, certain

manipulations of the display data for an object may cause an identical or similar change
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in the display data for each respective object that corresponds to the manipulated
object,
Ulser input is received that specifies a change in the display data of a first object

i a first display area (504). For example, user input may specify a change in the size

i

of an image object mcluded in a display advertisement. The change will resultina
change in the display dimensions of the image object and the content data defining the
content of the object — e.g., pixel data — and the change may also change the display
position of the object. In some implementations, the change also causes a
corresponding change to respective objects in other display arcas. Adding or removing
10 an object in a display area may also be considered a change in the display data of an
object in a display arca.

In response to receiving the user inpui, the process 5 determines whether the
change causcs a display error for the first object in the first display area and for any
respective object in each of the other display areas (506). In some implementations, a

18 display error for an object may indicate that the content of the object intersects with
content of another object inciuded in the same display area. For example, an
mitersection of content roay be defined by two or roore non-transparent pixels to
occupying the same location of a display area, .g., when resizing 4n image objec
causes a colored pixel in the image object to occupy the same location as a colored

20 pixel n a text object.

In some mmplementations, a display error for an object may mdicate that the
content of the object intersects with a display area border of the display arca that
includes the object. For exaraple, an intersection of the content of an object with a
display area border is defined by at least a portion of the content exceeding the area

25 defined by the display arca border.

In some implementations, a display error for an object may indicate that the
content of the object exceeds the display dimensions of the object. A display evror for
an object may also indicate, in some tmoplementations, that the content of the object
intersects with a background of the display area that includes the object and the color of

30 the background is substantially similar to the color of the content. For example, black

text on a black background, or Hght gray text on a white background, may cause a

display error. fn addition, a display error may also indicate that the content of an object

mtersects with the content of another object, and the color of the content of other object

~

13
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is substantially similar to the content of the object. For example, black text on a black
aage, or yellow text on an orange button object.

For each display area for which a change causes a display error, the process
(500} generates an error indication for the display arca (508). In some

implementations, an error indication for a display area includes text specifying a canse

i

of the error. For example, text of an error indication for a display arca may specify
“Text does not fit in highlighted sizes.” in some implementations, each display area
has a corresponding thumbnail representation, and the error indication for cach display
arca includes an adjustment to the thumbnail representation of the display area. For

10 example, a thumbnail representation may be highlighted m a certaim color in response
io determining that a change caused a display error for the display area that corresponds
to the thumbnail representation.

Embodiments of the subject matter and the operations deseribed in this

S¥ad

pecification can be mplemented in digital electronic circuitry, or in computer

)

18 software, firmware, or hardware, inclading the structures disclosed in this specification
and their structural equivalents, or in combinations of one or more of them.
Erabodiments of the subject matter described in this specification can be implemented
as one or Mmore computer programs, 1.e., one or more modules of computer program
mstructions, encoded on computer storage medium for execution by, or to conirol the

20 operation of, data processing apparatus.

A coroputer 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. Moreover, while a
coraputer storage medium is not a propagated signal, a computer storage mediur can

25 be a source or destination of computer program instructions encoded in an
artificially-generated propagated signal. The computer storage medium can also be, or
be meluded i, one or more separate physical components or edia (e.g., mudtiple Cilg,
disks, or other storage devices).

The operations described in this specification can be implemented as operations

30 performed by a data processing apparatus on data stored on ong or more computer-
readable storage devices or received from other sources.

The term “data processing apparatus” encompasses all kinds of apparatus,

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

14
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programmable processor, a computer, a system on a chip, or multiple ones, or
combinations, of the foregoing The apparatus can include special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an ASIC

{application-specific integrated circuit). The apparatus can also nclude, in addition to

i

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
execution environment can realize various different computing model infrastructures,
10 such as web services, distributed computing and grid computing mfrastructures.

A computer program (also known as a program, software, sofiware application,
script, or code) can be written in any form of programming language, including
comptied or interpreted languages, declarative or procedural languages, and it can be
deploved i any form, mncluding as a stand-alone program or as a module, component,

15 subroutine, object, or other unit syitable for use in a computing environment. A
computer program may, but need not, correspond o a file in a file system. A program
can be stored in a portion of a file that holds other prograras or data (e.g., one or more
scripts stored m a roarkup language docurment), in a single {ile dedicated to the program
in question, or in multiple coordinated files (2.g., files that store one or more modules,

20 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 mulliple sites and intercomnected by a cormmunication network.

The processes and logic flows described in this specification can be performed
by cune or more progrannable processors executing 0ne or more computer programs to

25 perform actions by operating on input data and generating ouiput. The processes and
logic flows can also be performed by, and apparatus can also be implemented as,
spectal purpose logic circuitry, ¢.g., an FPGA (field programmable gate array) or an
ASIC (application-specific mtegrated circuit).

Processors suitable for the exccution of a computer program inchide, by way of

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

processors of any kind of digital computer. Generally, a processor will receive
mstruetions 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

15
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i

10

20

25

30

accordance with instructions and one or more memory devices for storing instroctions
and data. Generally, a computer will also mclude, or be operatively coupled to receive
data from or transfer data to, or both, one or more mass storage devices for storing data,
e.g., magnetic, magneto-optical disks, or optical disks. However, a computer need not
have such devices. Morgover, a computer can be embedded in another device, ¢.g., a
mobile telephone, a personal digital assistant (PDA), a mobile audio or video player, a
game console, 4 Global Positionimg Systern (GPS) receiver, or a portable storage device
(e.g., a universal serial bus (USBE) flash drive}, to name just a fow. Devices suitable for
storing computer program instructions and data include afl 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,
¢.g., tnternal hard disks or removable disks; magneto-optical disks; and CD-ROM and
DYVD-ROM disks. The processor and the memory can be supplemented by, or
meorporated in, special purpose logic cireuitry.

To provide for interaction with a user, embodiments of the subject matter
described in this specification can be implemented on a computer having a display
device, e.g., a CRT {cathode ray tube) or LCD (iquid crystal display) montior, for
displaying mformation to the user and a keyboard and a pointing device, e.g., a mouse
or a trackball, by which the user can provide mput to the computer. Other kinds of
devices can be used to provide for interaction with a user as well; for exaraple,
feedback provided to the user can be any form of sensory feedback, e.g., visual
feedback, auditory feedback, or tactile feedback; and input {rom the user can be
received in any form, including acoustic, speech, or tactile input. In addition, a
coraputer can fteract with a user by sending documents to and receiving docurnents

T

from a device that is used by the user; for example, by sending web pages to a web
browser on a user’s client device in response 1o requests received from the web
browser.

Embodiments of the subject matter described in this specification can be
implemented in a computing system that inchudes a back-end component, e.g., as a data
server, or that includes a middleware component, e.g., an application scrver, or that
meludes a front-end coraponent, ¢.g., a client conmputer having a graphical user
mterface or & Web browser through which a user can interact with an implerpentation

of the subject matter described in this specification, or any combination of one or more

16
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such back-end, middieware, or front-end components. The components of the system
can be interconnecied by any form or medium of digital data coronmunication, ¢.g., 2
communication network. Examples of comomumication networks include a local area

network (“LAN”) and a wide area network ("WAN"), an inter-network {e.g., the

i

Internet), and peer-to-peer nelworks {e.g., ad hoc peer-to-peer networks),

The computing system can include clients and servers, A client and server are
generally remote from each other and typically mteract through a communication
network, The relationship of client and server arises by virtue of computer programs
running on the respective computers and having a client-server relationship o each
10 other. In some embodiments, a server transmits data (e.g., an HTML page) to a client

device (e.g., for purposes of displaying data to and receiving user input from a user
mteracting with the client device). Data generated at the client device (e.g., a result of
the user interaction) can be received from the chient device at the server.
While this specification contains many specific implementation details, these
15 should not be constraed as himitations on the scope of any inventions or of what may be
claimed, but rather as descriptions of features specific to particular ernbodiments of
particular inventions, Certain features that are described in this specification in the

rad
£
)

context of separate embodiments can also be implemented in combination in a single
emboediment. Conversely, various features that are described in the context of a single

20 embodiment can also be implemented v roultiple erchodiments separately or inany
suitable subcombination. Moreover, although features may be described above as
acting i certain combinations and even mitially claimed as such, one or more features
from a claimed combination can in some cases be excised from the combination, and
the claimoed combination may be divected to a subcombination or variation of &

25 subcombination.

Similarly, while operations are depicted in the drawings in a particular order,
this should not be understood as requiring that such operations be performed in the
particular order shown or in sequential order, or that all slhustrated operations be
performed, to achieve desirable results. In certain circomstances, multitasking and

30 parallel processing may be advantageous. Moreover, the separation of various system
components in the embodiments described above should not be understood as requiring

such separation in all embodiments, and 1t should be understood that the deseribed
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program components and systems can generally be integrated together i a single
software product or packaged into moultiple software products.

Thus, particular embodiments of the subject matier have been deseribed. Other
embodiments are within the scope of the following claims. In some cases, the actions
recited in the claims can be performed in a ditferent order and stilf achicve desirable
results. In addition, the processes depicted in the accompanying figures do not
necessarily reguire the particular order shown, or sequential order, to achieve desirable
results. In certain implementations, multitasking and parallel processing may be
advantageous.

What is claimed is;

18
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CLAIMS
A method performed by data processing apparatus, the method comprising:
accessing data defining a plurality of display areas, the data defining, for cach

display area:
respective display area borders that are different from display area

o

borders of other display areas in the plurality of display areas; and
dispiay data for each of a plurality of objects that are rendered in the

display area, the display data definmg, for each object:
a display position of the object within the display area;

dispiay dimensions of the object; and

content data defining countent of the objecy;

wherein each object in each display area corresponds to a respective object m

cach other display area;
receiving user input specifying a change in the display data of a first object ina
15 first display area and, in response, determining whether the change causes a display
errot for the first object in the first display area and for any respective object in each of
the other display areas; and
for each display area for which the change causes a display error, gencrating an

ervor indication for the display area.

20
The method of claim 1, wherein the display error for an object indicates at least

2

one of the following:
the content of the object intersects with content of another object inchided in the

same display area;
the content of the object intersects with a display area border of the display area

25
that includes the object;
the content of the object exceeds the display dimensions of the object; and
the content of the object intersects with a background of the display area that
meludes the object and the color of the background is substantially similar to the color
30 of the content.

The method of claim 2, wherein an intersection of content is defined by two or

3.
16
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more non-transparent pixels occupying the same location of a display arca.

The roethod of claim 2, wherein an intersection of the content of an object with

4.
a display area border is defined by at least a portion of the content exceeds the area

defined by the display arca border.

i

The method of claim 1, wherein the ervor indication for the first display area

5.
comprises text specifying a cause of the error.

1 6 The roethod of claim 1, wherein each display area has a corresponding
thumbnail representation, and wherein the error indication for cach other display area

comprises an adjustrent to the thumbnail representation of the other display area.

The method of claim 1, wherein the error mdication, for each of the display
ustment to the

7.
15 areas for which the change caused a display error, comprises an adi
object for which the change caused a display error.
8. A system comprising:
a data processing apparatus; and
20 a data store storing mnstructions that, when executed by the data processing
apparatus, cause the data processing apparatus to perform operations comprising:
iccessing data defining a plurality of display areas, the data defining, for each

i

Q1
DAY

respective display area borders

borders of other display areas in the plarality of display areas; and
display data for each of a plarality of obiccts that are rendered in the

display arca:
hat are different from display area

25
display area, the display data defining, for each object
a display position of the object within the display arca;
display dimensions of the object; and
30 content data defining content of the object;
wherein each object in each display area corresponds to a respective object

each other display arca;
receiving user input specifying a change in the display data of a first objectin a
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first display area and, in response, determining whether the change causes a display
error for the first object in the first display arca and for any respective object in each of
the other display areas; and

for each display area for which the change causes a display ervor, generating an

i

error indication for the display area.

. The system of claim 8, wherein the display error for an object indicates at least
one of the following:
the content of the object intersects with contertt of another object included in the
10 same display arca;
the content of the object intersects with a display area border of the display arca
that includes the object;
the content of the object exceeds the display dimnensions of the object; and
the content of the object intersects with a background of the display area that
15 includes the object and the color of the background is substantially similar to the color

of the content.

16, The system of claim 9, wherein an intersection of content is defined by two or
more non-transparent pixels occupying the same location of a display arca.

20
1. The systemn of claim 9, wherein an interscction of the content of an object with a
display area border is defined by at least a portion of the content exceeds the area

defined by the display area border.

25 12, The system of claim §, wherein the error indication for the first display area

comprises text specifymng a cause of the error.

13. The system of claim 8, wherein each display area has a corresponding
thumbnail representation, and wherein the error indication for each other display area

30 comprises an adjusiment to the thumabnail representation of the other display area.

14. The system of claim 8§, wherein the ervor jndication, for each of the display

areas for which the change caused a display error, comprises an adjustment to the

—

N
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object for which the change caused a display error.
& computer readable medium comprising instructions that, when executed by a

15, ¢
data processing apparatus, canse the data processing apparatos to perform operations

5 comprising:
accessing data defining a plurality of display arcas, the data defining, for each

display area:
respective display area borders that are different from display area

borders of other display arcas in the phurality of display areas; and
display data for each of a plurality of objects that are vendered in the

10
display area, the display data defining, for each object:
a display position of the object within the display area;

display dimensions of the object; and

content data defining content of the object;

wherein cach object in cach display area corresponds to a respective object in

cach other display arca;
receiving user input speciiying a change in the display data of a first object ina
first display area and, in response, determining whether the change causes a display

error for the first obiect in the first display arca and for any respective object in each of

20

~

the other display arecas; and
for each display area for which the change causes a display error, gencrating an

error indication for the display area.
The computer readable mediur of claim 15, wherein the display error for an

16.
object indicates at least one of the following:
the content of the object intersects with content of another object inchided in the

25
same display ares;
the content of the object intersects with a display area border of the display area

that includes the object;
the content of the object exceeds the display dimensions of the object; and

30
the content of the object intersects with a background of the display area that

meludes the object and the color of the background is substantially similar to the color

of the content.
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17. The computer readable medium of claim 16, wherein an intersection of content
18 defined by two or more non-transparent pixels occupymg the same location of 4

display arca.

i

18. The cormaputer readable medium of claim 16, wherein an intersection of the
content of an object with a display avea border is defined by at least a portion of the

content exceeds the area detined by the display area border.

10 19 The computer readable medivm of clanm 15, wherein the error mdication for the

first display area comprises text specifying a cause of the ervor.

26, The cormaputer readable medium of claim 15, wherein each display area has a
corresponding thumbnail representation, and wherein the error indication for each other
15 display area comprises an adiustment to the thumbnail representation of the other

display arca.

N
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