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INTEGRATING IMAGE RENDITIONS AND
PAGE LAYOUT

BACKGROUND

[0001] The present disclosure relates to web page author-
ing. More specifically, the present disclosure relates to a
method of generating virtualized previews of a web page
using rules to apply different page layouts and style sheet
instructions to assist web page authors to identify situations
or device classes that may need additional direction in creat-
ing aesthetic page layouts.

[0002] When an author creates content and files that can be
used to create a web page, the formatting of the page content,
including image size and text layout, may present the content/
web page clearly or in a harmonious manner on some devices,
but not on others. Further, the format and layout of the page
content defined by markup languages, e.g., hypertext markup
language (HTML) or Extensible Markup Language (XML),
and style sheet files, e.g., cascading style sheet (CSS) files or
extensible style sheet language transformations (XLST) files,
may present the page content differently for various devices
for example on large-screen and small-screen devices. Iden-
tifying page formats and device types for all the different
devices may be difficult for web page authors.

SUMMARY

[0003] Embodiments are directed toward a method that
involves: creating, based upon a set of image rendition param-
eters, a set of image renditions for an image; selecting a set of
previews to display, each preview in the set of previews
including upon a markup language file and breakpoints (e.g.,
from a style sheet file) that specify how a particular image
rendition from the set of image renditions is displayed; cre-
ating a rendered instance for each preview in the set of pre-
views based upon the particular image rendition and page
content identified by a corresponding preview; displaying the
rendered instances as part of a user interface that includes
preview editing tools; receiving instructions from the preview
editing tools that specify modifications to a particular preview
of the set of previews; and modifying the markup language
(and/or style sheet) file based upon the instructions.

[0004] Certain embodiments are directed toward a system
that includes one or more computer processor circuits that are
configured to: create, based upon a set of image rendition
parameters, a set of image renditions for an image; select a set
of previews to display, each preview in the set of previews
including upon a markup language file and breakpoints (e.g.,
from a style sheet file) that specify how a particular image
rendition from the set of image renditions is displayed; create
a rendered instance for each preview in the set of previews
based upon the particular image rendition and page content
identified by a corresponding preview; display the rendered
instances as part of a user interface that includes preview
editing tools; receive instructions from the preview editing
tools that specify modifications to a particular preview of the
set of previews; and modify the markup language file based
upon the instructions.

[0005] Various embodiments are directed to a computer
program product for authoring web pages. The computer
program product includes a computer readable storage
medium having stored thereon: program instructions execut-
able by a computing device to cause the computing device to:
create, based upon a set of image rendition parameters, a set
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of image renditions for an image; select a set of previews to
display, each preview in the set of previews including upon a
markup language file and breakpoints (e.g., from the style
sheet file) that specify how a particular image rendition from
the set of image renditions is displayed; create a rendered
instance for each preview in the set of previews based upon
the particular image rendition and page content identified by
a corresponding preview; display the rendered instances as
part of a user interface that includes preview editing tools;
receive instructions from the preview editing tools that
specify modifications to a particular preview of the set of
previews; and modify the markup language (and/or the style
sheet) file based upon the instructions.

[0006] The above summary is not intended to describe each
illustrated embodiment or every implementation of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Thedrawings included in the present application are
incorporated into, and form part of, the specification. They
illustrate embodiments of the present disclosure and, along
with the description, serve to explain the principles of the
disclosure. The drawings are only illustrative of certain
embodiments and do not limit the disclosure.

[0008] FIG. 1 depicts a system of creating and using cas-
cading style sheets associated with markup language files and
delivered (as part of web pages) to computing devices,
according to embodiments of the present disclosure.

[0009] FIG. 2 shows a method of creating a cascading style
sheet file that reflects page layout decisions for at least one
page preview selected and approved during the page author-
ing process, according to embodiments of the present disclo-
sure.

[0010] FIG. 3 shows a conceptual map that includes some
gaps in ranges of breakpoints associated with page previews
described by a cascading style sheet file, according to
embodiments of the invention.

[0011] FIG. 4 shows a user interface displaying a rendered
instance that includes a draft image rendition and text boxes
for page content that may be included in an HTML file,
according to aspects of the present disclosure.

[0012] FIG. 5 shows a user interface displaying a rendered
instance that reflects the layout of the preview before and after
amodification, according to aspects of the present disclosure.
[0013] FIG. 6 shows a rendered instance before and after
page layout changes that may result in the creation of an
additional preview, according to aspects of the present dis-
closure.

[0014] FIG. 7 shows a method of handling layout rule vio-
lations, according to aspects of the present disclosure.
[0015] While the invention is amenable to various modifi-
cations and alternative forms, specifics thereof have been
shown by way of example in the drawings and will be
described in detail. It should be understood, however, that the
intention is not to limit the invention to the particular embodi-
ments described. On the contrary, the intention is to cover all
modifications, equivalents, and alternatives falling within the
spirit and scope of the invention.

DETAILED DESCRIPTION

[0016] Aspects of the present disclosure relate to web page
authoring, and more particular aspects relate to the review and
creation of image renditions associated with cascading style
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sheet files that can accompany markup language files that
define how a web page is rendered. While the present disclo-
sure is not necessarily limited to such applications, various
aspects of the disclosure may be appreciated through a dis-
cussion of various examples using this context.

[0017] Embodiments of the present disclosure provide a
webpage author with a set of visual representations for how a
given webpage will be presented to eventual users of the
webpage. These representations can relate to different display
capabilities of devices that may be used by the users to render
and display the webpage. The set of visual representations
can be defined by rules, which can include the type of page
being created, a set of breakpoints, viewing device capabili-
ties, and combinations thereof. For instance, analytical data
about the expected audiences may be used to specify what
devices should be supported and/or associated breakpoints.
Embodiments of the present disclosure include a mechanism
to validate the set of visual representations or set of previews
and to facilitate correction in the case of identified problems.
[0018] Embodiments relate to aesthetics relative to the
breadth of computing devices that may display a web page
consisting of at least one markup language (e.g., HTML or
XML) file and one style sheet file (e.g., CSS or XLST). For
ease of discussion, the disclosure makes references to par-
ticular types of markup languages (e.g., HTML) and style
sheets (e.g., CSS); however, it is understood that other types
of' markup languages and style sheets can also be used. More-
over, there could be various other files, which can include, but
are not limited to, multiple CSS files, JavaScript files, and
resources files (such as media/images) that may be included
as part of a web page. A web page may display quite difter-
ently on large versus small displays and across devices with
low and high resolution displays. Page content located in an
HTML. file, or other markup file, can be used with a cascading
style sheet (CSS) file, or other style sheet, that can describe
the formatting and layout of a webpage to provide and to
adjust the web page content in its final rendered form. Both a
HTML and a CSS file may include instructions that specify
fonts (including color, size, and placement on the web page)
as well as the display properties of images and other web page
elements specified by the HTML file.

[0019] Consistent with embodiments, a computer imple-
mented system can assist an author in the creation of a
webpage intended to be displayed on a wide variety of com-
puting device displays. For instance, the system can help the
author ensure that the cascading style sheet file or HTML file
includes page layout instructions for each possible display
type. The system can be configured to identity, such as when
an author makes adjustments to a webpage layout that applies
different instructions from a CSS file, any problems, such as
gaps between break points and other issues or discrepancies.
These problems might otherwise be overlooked when the
author creates the web page and submits it for eventual pub-
lication on the Internet. In particular embodiments a system
can be configured for pre-selecting webpage layouts and
identifying ranges of breakpoints for which there is no appro-
priate rendition of the web page elements or page rendering
instructions in the CSS file. This can assist webpage authors
by avoiding time-consuming manual corrections to web
pages, images or CSS files and can reduce the frequency with
which webpages are displayed incorrectly on various devices.
[0020] Various embodiments are directed toward the use of
responsive design for webpages. Responsive designs can use
media queries and/or use device detection services to trigger
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change in presentation based on capabilities/attributes. They
can also have a fluid layout, with containers that dynamically
scale to available dimensions, and fluid content, with images
are explicitly set to scale to their parent container. Using
responsive design, a website can deliver different representa-
tions of an image based on the device’s capabilities, including
the device’s viewport. For instance, a different sized image
may be generated for each of a desktop browser, tablet and
phone. Using a content management system (CMS), the
author of the website could provide an image which is auto-
matically transformed into multiple scaled versions of the
image e.g., small file, medium file, large file, for use on
different devices. Various embodiments of the present disclo-
sure relate to a system that allows for multiple variations of
such an image to be displayed within the context of the
different usages. Moreover, the system can facilitate creation
of the different image versions (or “image renditions™). This
can be particularly useful for situations where the authors
may not have the design abilities, necessary tools or permis-
sions inside the CMS to adequately create the different image
renditions.

[0021] Consistent with embodiments, images within web-
sites can be displayed differently based on other approaches
too. For instance, responsive websites may scale, clip (par-
tially hide), switch/replace and even use combinations of
these approaches (ignoring removing/hiding as it is irrelevant
for this discussion). Each approach has ramifications. Simply
scaling an image down may cause problems due to the file
size of the image (and thus encounter bandwidth/perfor-
mance limitations); clipping may not provide an adequate
control and the focus of the image may be obscured or context
lost; switching uses server-side techniques that rely upon
having image already created or the use of dynamic creation.

[0022] Embodiments of the present disclosure are directed
toward a system that is configured to provide an author with a
user interface that allows for control (for art direction) of
when to scale, clip and/or replace images (with design system
defaults and permissions). The user interface can present
different renderings of a webpage while providing a mecha-
nism for direct and immediate feedback of the different ren-
derings (e.g., preview editing tools that allow for direct edit-
ing of the preview). This can be particularly useful for
identifying issues with an image due to how it is to be used at
various layouts/resolutions. Moreover, the amount of effort
for author can be low (e.g., no image processing or manual
uploading of files) because much of the work can be auto-
mated.

[0023] As discussed herein, embodiments relate to a sys-
tem that allows the author to select an initial image(s) (either
via upload or an existing image in library). The selection by
the author drives a process which informs the system how to
use the image and any variations and help the author preview
the results. The system itself can determine the necessary
steps to achieve this including creating variations, using alter-
natives and generating previews and alternatives if needed. It
may also result in additional design/presentation system arte-
facts being used/created.

[0024] Various embodiments are directed toward a system
that is designed to work with existing CMS and Digital asset
management systems and to tie in with workflows and the
design system to provide a view of how the content (and
specifically the images) will be displayed on different
devices.
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[0025] FIG. 1 provides an overview of a system 100 for
creating and applying instructions from HTML and CSS files
to the web pages created using systems similar to those men-
tioned herein. An authoring computing device 110 may be
connected to and a digital asset management system 120 and
a storage medium 125. The authoring computing device 110
may request images and page content from the digital asset
management system 120, the storage medium 125, or a
remote storage device 135 and use them to create, according
to preselected and author-selected page previews, rendered
instances of web pages that show the final page layout.

[0026] Authoring computing device 110 may include a
general purpose processor or computer processor circuits that
may perform data requests, receive data, and alter data. The
authoring computing device 110 may also include a dedicated
graphics processor or graphics processor circuits that are
configured to render and display images based on data
received by the system, including images, graphical represen-
tations of text, and other graphical features that may be
included in a web page. Some computer processor circuits
may contain both circuit elements configured for general
purpose calculation and data handling as well as graphics
processor circuits. Computer processor circuits and graphics
processor circuits may also receive and respond to inputs
indicating changes to elements displayed on a computing
device display. An author may use the authoring computing
device in order to select multiple system-provided webpage
previews (which may be called simply “previews”) for a
variety of breakpoint limits, each breakpoint limit corre-
sponding to a display size or type that may receive a tailored
set of rendering instructions in the web page cascading style
sheet.

[0027] Breakpoints, or breakpoint limits, within the CSS
can determine when different rule sets should be applied for
different modes of presenting the webpage as it is rendered on
a computing device. A preview may generally have two
breakpoints associated with it, where a lower breakpoint
value indicates a minimum threshold (display width, display
height, etc. . . . ) for using some preview layout rules associ-
ated with the preview, and an upper breakpoint value indi-
cates a maximum threshold for which the same preview lay-
outrules can beused to help create a cascading style sheet file,
HTML file, or other file that can regulate the display of the
web page on a device display.

[0028] The authoring computing device 100 may present
an author with multiple system-selected previews (or “page
previews”). A preview may include descriptive elements of a
web page layout for a give set of breakpoints or breakpoint
limits, such as the location of images, the size and position of
a page title, the location of page body text, and the positions
of other significant page elements, such as comment boxes,
navigation bars, and further image elements. After an author
reviews the suggested initial preview and selects which ones
to render for inspection, the system may then create a corre-
sponding rendered instance of each selected preview, where
the displayed rendered instance approximates the actual
webpage that a user will see on her computing device. The
author may choose to modity the preview upon viewing the
rendered instance, after which the system may alter the cor-
responding preview and render and display it for author
approval. An author may then use the authoring computing
device 110 to create a new image rendition which may be
saved on the authoring computing device 110 or may be saved
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on the digital asset management system 120 or may further be
saved by transmitting file over a network 130 onto a remote
storage device 135.

[0029] Consistent with embodiments, image renditions can
define the dimensions that are used to display images, such as
dimensions for displaying differently sized versions of a
source image for different devices. For example, an image
rendition can specify the width and/or height for all images
that use that image rendition. The image renditions can be
created for every image that is uploaded to an image reposi-
tory. For example, designers can create a first image rendition
for tablets and a second image rendition for desktops. The
image rendition can also be specified for different uses within
a page (e.g., for use as a banner or for use as a thumbnail).
[0030] Hypertext markup language (HTML) files and the
cascading style sheet (CSS) files may be stored together on a
server 140 connected to the network 130. When users with
computing devices 150, such as a tablet computer 151, a
digital telephone 152, a laptop computer 153, or a desktop
computer 154, request a webpage from the server 140, the
server 140 may provide the corresponding HTML file and
cascading style sheet file to the requesting computing device
so that the computing device can render the files and display
a webpage to the user.

[0031] According to various embodiments, the authoring
computing device 100 can be configured to provide an author-
ing process that includes a user interface that can display
previews that rely upon a responsive image object which
supports multiple renditions and image sources. Digital asset
management system 120 can be configured to transform
images into image renditions. A preview model can specify
displays/breakpoints and facilitate their management. This
preview module can also provide for dynamic layouts to be
used. The system can be configure to matches a layout and
breakpoint(s) to the most appropriate image rendition. The
system can use an extension to the image object to record
what action to take on renditions between breakpoints based
upon input from the author and using a user interface. For
instance, the user interface can include preview modification/
editing tools (such as in-browser editing tools) for cropping,
resizing or replacing the image rendition. The system can also
apply a set of rules which govern what actions users may take.
[0032] For instance, an author can insert or select an image
for use with a webpage. The system can allow the author to
see more information about how that image will be presented
using the system default settings for image renditions e.g.
small, medium, large renditions for different displays. The
author can be provided access each rendition and be allowed
to adjust the image individually as desired. The author can
also be presented with a visual rendering of how the rendi-
tions will be displayed relative to the various breakpoints/
displays that are supported.

[0033] While there may be many breakpoints used in a
responsive design, the system can support a subset of more
important breakpoints, e.g., breakpoints associated with tar-
geted at the primary devices used by the key audience seg-
ments. These breakpoints can be predetermined (e.g., set
manually by designers or calculated by the system based on
analytics and detection of user agents/capabilities). These
pre-determined breakpoints can then be used to identify an
initial set of displays to be reviewed by the author.

[0034] Consistent with embodiments, the system then can
provide a user interface that includes a comparative (side-by-
side, or serial) display based upon a rendering for each such
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initial preview. The user interface can include options for the
author to either accept the system defaults (both display and
treatment type) or override/augment (with ability to enforce
approval/workflow) for each rendered instance of a preview.
This may include actions such as clipping/cropping the image
rendition, scaling it or replacing it. The author can also flag
the image as problematic so that a designer/skilled user can
treat the problem.

[0035] Based on the selections made by the author for the
primary displays/breakpoints, the system can then identify
additional displays/breakpoints for previewing before final
acceptance. The system can be configured to use the prior
author inputs from the initial displays to ‘fill in’ what to do
between these breakpoints, and help identify in-between
steps that may need further attention.

[0036] FIG. 2 describes a method 200 of creating a web
page configured to render page content on a variety of com-
puting device displays. The method begins in block 201. The
authoring system may first receive an image, as indicated in
block 210. This image may be manually uploaded by an
author to the authoring system, or it may be selected from a
remote computer server, or provided by a digital asset man-
agement system to which the author has access. Next, the
authoring system may create an image rendition, as indicated
in block 220. The image rendition may be created according
to image rendition parameters that may be already entered
into the authoring system or which may be manually selected
by the author. The image rendition may have different crop
borders that may correspond to the minimum and maximum
sizes of the image that may be used on webpages rendered on
devices between the lower and upper breakpoint limits for a
particular web page rendition.

[0037] The authoring system may then choose a set of
preview models (or simply “previews”) to present to the
author, where each preview includes the information (such as
the page layout) that can be used to render the webpage, as
indicated in block 230. Thus, each preview can include an
HTML file and CSS file as well as the desired display size and
related parameters. In this manner, each preview can corre-
spond to a set of data that can be provided to a device and
corresponding web browser, for subsequent rendering on a
display screen.

[0038] For example, when creating a web page intended to
cover devices such as digital telephones, tablet computers,
laptop computers, and desktop computers, the authoring sys-
tem can select a preview for each device type. This selection
can be based upon a predetermined set of commonly used
devices. However, an author may request or indicate that the
authoring system provide additional previews to accommo-
date other displays or devices such as higher resolution com-
puting device displays with larger visible areas for portraying
webpages to a user, as described in block 240. When the
system is so instructed, it may include the indicated as addi-
tional previews with the first set of initial previews already
displayed to the user, as indicated in block 245.

[0039] If no additional previews are indicated, or after
including additional previews (as indicated in block 245), the
system may then proceed to create a rendered instance of one
or more previews, as indicated in block 250. The rendered
instance may be displayed for the author as part of a user
interface as indicated in block 260. At this point, and author
may begin to make modifications to a preview corresponding
to the rendered instance. This may include altering its overall
appearance, including, for example, adjusting the position of
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images within the rendered instance, adjusting the position of
text elements such as the page title or section headers, or
adjusting the appearance of text elements by altering the
fonts, font sizes, font colors, or numbers of columns of body
text within the rendered instance. In various embodiments,
the system can be configured to render multiple previews at
this time. This can allow for the author to view and compare
multiple rendered instances, whether they are viewed side by
side or sequentially displayed. For ease of discussion, the
method 200 refers to a single rendered instance being dis-
played and modified at a time.

[0040] Consistent with embodiments, the system may
determine whether the preview (and corresponding subse-
quently rendered instance) should be modified based upon
inputs from an author. For instance, system can provide an
interface that allows the author to specity various modifica-
tions to the preview. The modifications can be used to gener-
ate instructions specifying how to moditfy the preview in a
particular manner, as indicated in block 270. When a preview
has been modified, the system can also modify the layout
rules associated with that particular preview before creating
another rendered instance, as indicated in block 250, and
display that rendered instance, as indicated in block 260, to
the user for approval.

[0041] When an author’s review of a rendered instance
does notresult in a desired modification, the authoring system
may then determine whether each rendered instance based
upon a preview in the set of previews has been displayed, as
indicated in block 280. If there are additional rendered
instances, or additional previews in the set of previews, that
need to be reviewed by an author, the system may then select
anew preview, as indicated in block 285 and proceed to create
arendered instance on the newly selected preview, according
to block 250. However, if each preview and corresponding
rendered instance has been displayed to the author, the system
may then proceed to handle layout rules violations as shown
in block 290. As discussed herein, the handling of rules vio-
lations may include adjusting break points and potentially
creating new previews for any break point gaps created by the
adjustment. After handling layout rules violations, the system
may update the HTML markup as indicated in block 295 to
apply the appropriate instructions from the CSS file. The
method ends in block 299.

[0042] According to a specific example for creating a
webpage for a responsive design, an author could select
image that is a 600 px (600 pixels) image. The system allows
the author to see (if desired) the set of renditions (if already
determined from the system) within the layout/breakpoints to
be used (e.g. image equivalent of this) and/or choose from
common breakpoints to see which rendition is to be used.
System then renders the preview based on a set of initial
breakpoints—in this example they initial breakpoints include
“Desktop”, “Tablet Landscape” “Tablet Portrait™, “Mini Tab-
let” and “Phone”. The author can view and compare the
rendered instance of the previews in a side by side view
provided by auser interface. This allows the author to see how
the selected image will be displayed (by default). The author
can then chose to modify the preview(s). The modifications
may be the result of scaling issues related to the selected
image.

[0043] For example, at a first break point for a large width
of 1400 px, the image may be displayed at full size: 600 px
width with no adjustment. Thus, the author may accept the
corresponding preview. At the next breakpoint of 940 px, the
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image may be scaled down to 400 px width. The author may
accept this preview as well. A corresponding image rendition
can be used, in which the image is scaled into a smaller file. At
the next breakpoint of 560 px, the author may determine that
image appears slightly too small because it is being displayed
at 280 px. The author may therefore decide to modify the
preview. This may include clipping (at smaller sizes rather
than scaling) using an inline display editing tool. The author
may also control the offset margins to place the clipped area
as desired. A smaller image rendition can then created and
CSS style info is noted for display of the corresponding
rendition within this layout/breakpoint.

[0044] At the next breakpoint, 430 px, the author may
decide that the image is now getting too small at 230 px (could
be because of clipping or size) and the author may decide to
crop the image using the (inline) display modification tool. A
separate image rendition can then be created and stored (as
the ‘small” rendition). At the next breakpoint: 300 px, the
image might actually show at a larger size: 300 px because of
the use of a single column display. However, it may make
sense to use the cropped area from the prior preview. The
author can also sets image to scale down for device displays
that are below the 300 px size.

[0045] The system or author may then identify an addi-
tional preview at one (or more) breakpoints due to the scaling
and clipping by the author. This might occur near a breakpoint
between 940 and 560. For example, the author may feel that
the display looks ok at 780 px, however, the author may see
signs of problems that would crop up in smaller sizes.
Accordingly the author can select an inter-intermediate size
ot 640 px as an additional preview. The system can render an
instance of this additional preview. If the author sees prob-
lems with the rendered instance, the author can address the
problems, e.g., by starting clipping earlier, adding break-
points, or specifying other modifications.

[0046] The system can then create the renditions and adjust
any presentation rules; however the author may still request
that rendered instances be provided for intermediate sizes
relative to the breakpoints mentioned above. For example, the
author may request rendered instances be provided for com-
monly used devices and their corresponding display sizes.

[0047] FIG. 3 shows distributions of breakpoint limits asso-
ciated with previews of a web page, according to embodi-
ments. The distribution of breakpoints include first distribu-
tion of preview breakpoint limits 300, a second distribution of
preview breakpoint limits 320, and a third distribution of
preview breakpoint limits 340. The first distribution of pre-
view breakpoint limits 300 may have a full range of break-
point limits 301 and several smaller ranges of breakpoint
limits, each of which may corresponds to a preview presented
by a webpage authoring system to a webpage author during
the process of preparing a web page for publication. The first
distribution of preview breakpoint limits 300 may contain a
first range 302, a second range 304, a third range 306, a fourth
range 308, a fifth range 310, and a sixth range 312. The first
range may extend to one limit of the full range of breakpoint
limits and overlap with the second range 304. The second
range 304 may further overlap with the third range 306. The
third range 306 may overlap with both the second range 304
and the fourth range 308. The fifth range 310 may overlap
with the fourth range 308 and the sixth range 312. The sixth
range may end at the other limits of the full range of break-
point limits.
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[0048] Alternative distributions of ranges of breakpoint
limits may not overlap with each other but may terminate at
adjacent values within the full range of breakpoint limits 301.
For example, a first range 302 and a second range 304 that
overlap may have an overlapping range where a device could
use either a preview associated with the first range 302 or the
second range 304 and may have further rules to determine
which page that rules in a cascading style sheet file to use.
However, if a first range 302 and the second range 304 abut
each other, then there may not only be no overlapping break-
point values described by each of the ranges but there may be
no gap in breakpoint values between the first range 302 and
the second range 304.

[0049] A second distribution of preview breakpoint limits
320 may reflect modifications in the page preview break-
points associated with individual page previews after an
author uses the user interface to specify a modification of a
preview and after the authoring system handles potential lay-
out rule violations by modifying the breakpoint limits asso-
ciated with a preview as modified. For example, the second
distribution of preview breakpoint limits 320 may reflect
changes in the breakpoint limits associated with two previews
and their corresponding rendered instances.

[0050] Inresponseto the system identifying that a rendered
instance as modified and having a corresponding preview has
been modified such that it violates the preview layout rules,
the system may adjust the breakpoints associated with the
preview as modified so that it conforms to the preview layout
rules. The first range 302, second range 304, the third range
306, and the sixth range 312 may be the same after the system
handles layout rule violations as described in FIG. 2 and FIG.
7. However, the fourth range 308 and the fifth range 310 may
have been adjusted to have narrower breakpoint limit ranges
as reflected by a seventh range 329 and an eighth range 330.
There may be a first gap 335 between the breakpoints asso-
ciated with the seventh range and the eighth range and a
second gap 336 between the breakpoints associated with the
eighth range 330 and the sixth range 312. Adjusting the break-
point limits associated with a preview and rendered instance
may include both narrowing the breakpoint limits and
expanding the breakpoint limits according to the authoring
systems attempts to bring the rendered instance and page
preview into compliance with the page layout rules built into
the authoring system.

[0051] The authoring system may propose additional pre-
views with corresponding breakpoint ranges 337 and 339
based upon detecting gaps between the breakpoint limits
associated with previews, or layout rules, that are stored in a
CSS file generated from the previews and rendered instances.
The breakpoint ranges 337 and 339 associated with the addi-
tional previews may overlap with other ranges or may be
sufficiently narrow to abut adjacent breakpoint ranges but not
overlap them.

[0052] A third distribution of preview breakpoint limits 340
may be based on the first distribution of preview breakpoint
limits and reflect an alteration made by an author selecting
only some of the set of previews provided to the author by the
authoring system to create a first set of rendered instances.
The third distribution of preview breakpoint limits 340 may
be created by an author selecting previews associated with the
first range 302, the fourth range 308, a fifth range 310, and the
sixth range 312 but not selecting previews associated with the
second range 304 and the third range 306. By selecting only
some of the initial set of previews, the author may have
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created a third gap 345 between the breakpoint limits associ-
ated with some of the previews. The authoring system may
one or more additional previews to the webpage author to help
the author avoid having gaps in the cascading style sheet file
breakpoint distribution, giving the author a second opportu-
nity to choose previews to create a more comprehensive CSS
file.

[0053] FIG. 4 shows elements of a rendered instance 400
that can be displayed as part of a user interface that allows for
the modification of the corresponding page preview. The ren-
dered instance 400 may contain a page outline 401, an image
rendition 410, a header 450, and a text box 460. The image
rendition 410 may be based upon an image 420 and may
contain an origin point 421 that describes the position of the
image relative to the page outline 401, as well as a first
reference point 431 associated with a first crop box 430 and a
second reference point 441 associated with a second crop box
440.

[0054] The header 450 may have a preview header width
that describes the width of text or other materials presented
within the header 450 space. The text box 460 may include a
first column of text 463 with a text column width and a text
column height and may also include a second text column 465
with its own text column width and text column height. The
text box 460 may have a text box with and a text box height
associated with it to describe the overall area of text within the
page outline 401.

[0055] FIG. 5 shows a first rendered instance 500 and a
second rendered instance 501 that may reflect the changes in
a layout provided to the authoring system by an author. The
figures shown here contain elements described in FIG. 4 to
explain examples of changes that can be made to a preview.
The rendered instance 500 contains an image rendition 510, a
header 520, and a text box 530. Image rendition 510 is above
the header 520 and the header 520 is above the text box 530.
The text box has a text box with and a first text box height. An
author may choose to move the header in a first direction 535
in order to superimpose the header 520 over image rendition
510 while leaving the boundaries of the text box 530
unchanged and making no modifications to the contents of the
text box (e.g., increasing or decreasing font size, or changing
the font).

[0056] A second rendered instance 501 shows a graphical
representation of the elements of the corresponding webpage
after moving the header 520 in the first direction 535. Image
rendition 550 now has a header 560 superimposed upon it.
Consequently, text box 570 retains the text box with the first
text box height seen in text box 530 of the first image rendition
500. However, layout rules may specify the relationship
between text box 530 and the header 520 (e.g., 2 minimum
separation distance). Accordingly, text box 570 has also
moved in the first direction as indicated by the arrow 575 to
bring it closer to the image rendition 550 with the superim-
posed header 560. The alterations made to create second
rendered instance 501 are associated with the vertical posi-
tioning of elements within second rendered instance 501 with
no effect on the horizontal size of the page and no alteration to
the widths of various elements in the second rendered
instance 501. Whatever breakpoints for breakpoint limits
maybe associated with the first preview are likely to remain
the same for second preview. Thus, while alterations to the
cascading style sheet file must reflect alterations made to
second preview (by having made alterations to its corre-
sponding rendered instance), there is less likelihood of layout
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rule violations that may cause the system to adjust break-
points for breakpoint limits associated with second preview,
as described in FIG. 2 and FIG. 3.

[0057] FIG. 6 shows a first rendered instance 600 and a
second rendered instance 601 that may reflect the changes in
a layout provided to the authoring system by an author. First
rendered instance 600 contains first image rendition 610, a
first header 620, and a first text box 630. Second preview 601
contains a second image rendition 650, a second header 660,
and a second text box 670. First image rendition 610 in the
first text box 630 may be narrowed by moving the left side
each inward toward the center of first rendered instance 600,
in the first direction 616. Similarly, first image rendition 610
and first text box 630 may be further narrowed by moving
their right sides inward toward the center of first rendered
instance 600 in direction 615.

[0058] By decreasing the width of both the first image
rendition 610 and the first text box 630, the overall effectis to
narrow the entire rendered instance and to increase the margin
surrounding the central core of page preview (and rendered
instance) elements, as shown in second rendered instance
601. The width of second image rendition 650 and second text
box 670 are both more similar to the width of the second
header 660. By narrowing the second text box 670 (or, in
alternative embodiments, by narrowing the width of the col-
umns of text in second text box 670), the height of the second
text box 670 has been increased to allow for all of the text to
bedisplayed. Under some embodiments, such narrowing may
be acceptable for the breakpoints associated with the page
preview. Under other circumstances, however, the reduced
width and increased margins may violate certain preview
layout rules such as the fraction of text that may be empty or
the minimum relative width of body text and image relative to
the breakpoints associated with the page preview.

[0059] As described in FIG. 2 and FIG. 3, when handling
layout rule violations, as may occur when the width of the
widest element of a web page is too narrow for the break-
points associated with that page layout, the authoring system
may alter the preview by reducing the range of the breakpoint
limits associated with the preview and rendered instance.
When breakpoint limit narrowing occurs, the authoring sys-
tem may subsequently offer an additional preview to a web
page author for consideration as part of the HTML and CSS
files for the web page.

[0060] FIG. 7 shows a method handling of layout rule vio-
lations 700, according to embodiments. The method begins in
block 701. In order to handle a layout rule violations, one may
first identify previews that violate the preview layout rules, as
indicated in block 710. Next, as described in FIG. 6, the
breakpoints may be adjusted in order to bring the preview into
conformance with the preview layout rules after modifying
the preview, as described in block 720. The system may then
identify a gap between breakpoints associated with previews
within the distribution of breakpoint limits, as described in
block 730. After identifying gaps between breakpoint limits
associated with the previews, the system may then select one
or more additional previews and offer the set of additional
previews to the author for consideration to fill the identified
gaps between breakpoint limits, as described in block 740.
[0061] The authoring system may then determine whether
to create a rendered instance of at least one additional preview
as described in block 750. This step may be accomplished by
receiving an input from the webpage author indicating that
the authoring system should create a rendered instance for at
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least one additional preview in the set of additional previews.
Ifthe system has been instructed to create a rendered instance,
it may then render and display a rendered instance to the user
as described in block 760. The system may then determine
whether the additional preview should be modified, as
described in block 770. Upon determining that the corre-
sponding additional preview should be modified, the system
may modify the additional preview, as described in block 780.
If the system determines that a rendered instance and corre-
sponding additional preview are to be left unchanged, the
system may then proceed to determining whether each ren-
dered instance has been displayed (block 790).

[0062] Ifasystem determines that some rendered instances
have not been displayed, the system may proceed to select the
next preview for rendering, as described in block 793, and
then render the additional preview and display the rendered
instance as described in block 760.

[0063] Finally, the system may modify or create an HTML
file described in block 795, upon determining that each ren-
dered instance has been displayed and accepted by the author.
The method ends in block 799.

[0064] The present invention may be a system, a method,
and/or a computer program product. The computer program
product may include a computer readable storage medium (or
media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present invention.

[0065] The computer readable storage medium can be a
tangible device that can retain and store instructions for use
by an instruction execution device. The computer readable
storage medium may be, for example, but is not limited to, an
electronic storage device, a magnetic storage device, an opti-
cal storage device, an electromagnetic storage device, a semi-
conductor storage device, or any suitable combination of the
foregoing. A non-exhaustive list of more specific examples of
the computer readable storage medium includes the follow-
ing: a portable computer diskette, a hard disk, a random
access memory (RAM), aread-only memory (ROM), an eras-
able programmable read-only memory (EPROM or Flash
memory), a static random access memory (SRAM), a por-
table compact disc read-only memory (CD-ROM), a digital
versatile disk (DVD), a memory stick, a floppy disk, a
mechanically encoded device such as punch-cards or raised
structures in a groove having instructions recorded thereon,
and any suitable combination of the foregoing. A computer
readable storage medium, as used herein, is not to be con-
strued as being transitory signals per se, such as radio waves
or other freely propagating electromagnetic waves, electro-
magnetic waves propagating through a waveguide or other
transmission media (e.g., light pulses passing through a fiber-
optic cable), or electrical signals transmitted through a wire.

[0066] Computer readable program instructions described
herein can be downloaded to respective computing/process-
ing devices from a computer readable storage medium or to
an external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface in each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
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instructions for storage in a computer readable storage
medium within the respective computing/processing device.\
[0067] Computer readable program instructions for carry-
ing out operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or either
source code or object code written in any combination of one
or more programming languages, including an object ori-
ented programming language such as Smalltalk, C++ or the
like, and conventional procedural programming languages,
such as the “C” programming language or similar program-
ming languages. The computer readable program instructions
may execute entirely on the user’s computer, partly on the
user’s computer, as a stand-alone software package, partly on
the user’s computer and partly on a remote computer or
entirely on the remote computer or server. In the latter sce-
nario, the remote computer may be connected to the user’s
computer through any type of network, including a local area
network (LAN) or a wide area network (WAN), or the con-
nection may be made to an external computer (for example,
through the Internet using an Internet Service Provider). In
some embodiments, electronic circuitry including, for
example, programmable logic circuitry, field-programmable
gate arrays (FPGA), or programmable logic arrays (PLA)
may execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, in order to
perform aspects of the present invention.

[0068] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems), and computer pro-
gram products according to embodiments of the invention. It
will be understood that each block of the flowchart illustra-
tions and/or block diagrams, and combinations of blocks in
the flowchart illustrations and/or block diagrams, can be
implemented by computer readable program instructions.
[0069] These computer readable program instructions may
be provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the instruc-
tions, which execute via the processor of the computer or
other programmable data processing apparatus, create means
for implementing the functions/acts specified in the flowchart
and/or block diagram block or blocks. These computer read-
able program instructions may also be stored in a computer
readable storage medium that can direct a computer, a pro-
grammable data processing apparatus, and/or other devices to
function in a particular manner, such that the computer read-
able storage medium having instructions stored therein com-
prises an article of manufacture including instructions which
implement aspects of the function/act specified in the flow-
chart and/or block diagram block or blocks.

[0070] The computer readable program instructions may
also be loaded onto a computer, other programmable data
processing apparatus, or other device to cause a series of
operational steps to be performed on the computer, other
programmable apparatus or other device to produce a com-
puter implemented process, such that the instructions which
execute on the computer, other programmable apparatus, or
other device implement the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0071] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of pos-
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sible implementations of systems, methods, and computer
program products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or por-
tion of instructions, which comprises one or more executable
instructions for implementing the specified logical function
(s). In some alternative implementations, the functions noted
in the block may occur out of the order noted in the figures.
For example, two blocks shown in succession may, in fact, be
executed substantially concurrently, or the blocks may some-
times be executed in the reverse order, depending upon the
functionality involved. It will also be noted that each block of
the block diagrams and/or flowchart illustration, and combi-
nations of blocks in the block diagrams and/or flowchart
illustration, can be implemented by special purpose hard-
ware-based systems that perform the specified functions or
acts or carry out combinations of special purpose hardware
and computer instructions.
[0072] The descriptions of the various embodiments of the
present disclosure have been presented for purposes of illus-
tration, but are not intended to be exhaustive or limited to the
embodiments disclosed. Many modifications and variations
will be apparent to those of ordinary skill in the art without
departing from the scope and spirit of the described embodi-
ments. The terminology used herein was chosen to explain the
principles of the embodiments, the practical application or
technical improvement over technologies found in the mar-
ketplace, or to enable others of ordinary skill in the art to
understand the embodiments disclosed herein.
1-8. (canceled)
9. A system comprising:
one or more computer processor circuits configured to:
create, based upon a set of image rendition parameters, a
set of image renditions for an image;
selecta set of previews to display, each preview in the set
of previews including a markup language file and
breakpoints that specify how to display a particular
image rendition from the set of image renditions;
create a rendered instance for each preview in the set of
previews based upon the particular image rendition
and page content identified by a corresponding pre-
view,
display the rendered instances as part of a user interface;
receive instructions from the user interface and that
specify modifications to a particular preview of the set
of previews; and
modify, based upon the instructions, a markup file corre-
sponding to the particular preview.
10. The system of claim 9, wherein the one or more com-
puter processor circuits are further configured to:
identify violations of preview layout rules caused by the
modifications to the HTML file; and
adjust breakpoints associated with the particular preview
based upon the identified violations.
11. The system of claim 10, wherein the one or more
computer processor circuits are further configured to:
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identify at least one gap between breakpoints associated

with previews in the set of previews; and

select a set of additional previews corresponding with the

at least one gap between breakpoints.

12. The system of claim 11, wherein the one or more
computer processor circuits are further configured to:

create an additional rendered instance for an additional

preview of the additional previews based upon the set of
image renditions;

display the additional rendered instance as part of the user

interface; and

modify an HTML file and a cascading style sheet file based

upon input from the user interface.

13. The system of claim 12, wherein the one or more
computer processor circuits are further configured to select
the set of previews to display by selecting previews that
correspond to display capabilities of a predetermined set of
devices:

14. The system of claim 9, wherein the instructions include
at least one instruction selected from the group consisting of
cropping, resizing, and replacing, relative to the particular
image rendition.

15. The system of claim 9, wherein the instructions specify
that another image should replace the image corresponding to
the particular image rendition.

16. A computer program product for authoring web pages,
said computer program product comprising:

a computer readable storage medium having stored

thereon:

program instructions executable by a computing device to

cause the computing device to:

create, based upon a set of image rendition parameters, a
set of image renditions for an image;

selecta set of previews to display, each preview in the set
of previews including a markup language file and
breakpoints that specify how to display a particular
image rendition from the set of image renditions;

create a rendered instance for each preview in the set of
previews based upon the particular image rendition
and page content identified by a corresponding pre-
view,

display the rendered instances as part of a user interface;

receive instructions from the user interface and that
specify modifications to a particular preview of the set
of previews; and

modify, based upon the instructions, a markup file cor-
responding to the particular preview.

17. The computer program product of claim 16, wherein
the instructions include at least one instruction selected from
the group consisting of cropping, resizing, and replacing,
relative to the particular image rendition.

18. The computer program product of claim 16, wherein
the instructions specify that another image should replace the
image corresponding to the particular image rendition.
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