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(57) Abstract: Example embodiments relate to providing print ready documents. In some implementations, a computing device: re-
ceives, from a client device, a request for a print-ready document, the request specifying an electronic document for which the print-
ready document is to be provided; selects a particular extraction module from a plurality of extraction modules for the electronic
document, the selection being based on prior user feedback received from a plurality of client devices, the prior user feedback indic -
ating a measure of quality of print-ready documents created for the electronic document using content extracted from the web page
by the particular extraction module; and provides data specifying the particular extraction module to a print service that causes
presentation of the print-ready document at the client device, the print- ready document including content extracted from the elec-
tronic document by the particular extraction module.
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PROVIDING A PRINT-READY DOCUMENT

BACKGROUND
{00011  Electronic documents, such as web pages, come in a varisty of formats,
e.g., documents may have different sizes, shapes, and layout properties.
Electronic documents may also include a variety of content, such as tex{, images,
videos, hyperlinks, and adverlisements, to name a few. When eleclronic
docurnents are printed, the quality of the prints may vary based on the format and

content of the printed documents.

BRIEF DESCRIPTION OF THE DRAWINGS

{00021  The following delailed description references the drawings, whersin:

{00031 FiG. 1A is a block diagram of an example computing device for

providing a print-ready document.

0004] FIG. 1B is a block diagram of an example computing device for

providing a print-ready document and adjusting a feedback score.
{00051  FIG. 2 is an example data flow for providing a print-ready document.

{00061  FIG. 3 is an Hlustralion of exampie print-ready documents produced for

a web page using various extraction modules.

{00071 FIG. 4 is a flow diagram of an example method for providing a print-

ready document.

DETAILED DESCRIPTION
0008]  When printing electronic docurments, the format of the documents may
often need o be adjusted 1o fit on the target print medium, e.g., a web page may
need to be scaled to fit on one or more sheets of 8.5 x 11" paper with 0.5"
margins. Depending on how the format and content of the slectronic documents
are handled by a printing service, the quality of the resulling printed documents

may vary.
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{00091 A print system facilitales the exiraction of content from eleclronic
documents and the formatling of the extracted content for printing. The print
system may, for example, rank and select extraction modules o be used for
extracting content from different types of documents, such as web pages. A print-
ready document may be produced using the oulput of a particular exiraction

module.

00101 By way of exampie, a user may elect {0 print a web page, such as an
online news article. 7o create a print-ready document, e.g., a representation of an
electronic document that is formalted for printing, content is extracted from the
web page. The content that is extracted from the web page may depend on the
extraction module used o perform the extraction, and some exiraction modules
may differ in the perceived guality of exiracted content.  For example, an
extraction module that extracts content relevant to the user's interesis, such as
images, tile text, and body text, may be more desirable for a user than an
extraction module that extracts content that is not of interest (o the user, such as

advertisemenis and video stilliimages.

100111 Methods used by computers {o evaluate the quality of extracted content
may differ from the methods used by users {0 evaluate the guality of extracted
content, and may or may not correlate with users’ perceived quality of a print-
ready document produced using exiracted content.  In addition, a system relying
entirely on user feedback may suffer from a lack of reliable and statlistically
significant feadback, while relying entirely on computer-based evaluations of
quality may result in producing print-ready documents that users may perceive as
fow quality. As described in further detail below, some implementations of a print
system may use a combination of compuler evaluation and user feedback fo
sglect an exiraction module to be used for preparing a print-ready document for a

particular web page or type or web page.

{0C12]  For example, a print system may determine that a particular extraction
module should be selected for a particular web page based on prior user feedback

indicating that a printready document created using the particular extraction

2



WO 2016/105334 PCT/US2014/071829

moduie on the particular web page was of high guality. In some implementations,
user feedback may be collected afier presentation of the print-ready document,
and the feedback may be used o adjust a likelihood that the particular extraction
will be selected for future print requests for the particular web page. In situations
where user feedback for a particular exiraction module and/or electronic document
has not yet been received, the print syslem may select an extraction module
based on computer evaluations andfor comparing elechronic  document
characteristics to characteristics of other electronic documents printed using other
extraction modules. Further examples and implementation details are provided in

the paragraphs that follow.

{00131 FiGs. 1A and 1B are block diagrams of an example computing device
100 for providing a printready document. In the example of FiGs. 1A and 1B,
computing device 100 includes a hardware processor 110 and a machine-
readable storage medium 120 comprising {(e.g., encoded with) instructions, such
as 122, 124, and 126, which are executable by hardware processor 110, In some
implementations, storage medium 120 may include additional insiructions, such as
instructions 128 and 120 of FIG. 1B, Instructions 122, 124, 126, 128, 130, and
any other instructions described herein in relation to storage medium 120, may be
stored on a machine-readable siorage medium remote from but accessible o
computing device 100 and hardware processor 110 {(e.g., via a computer
network). In some implementations, instructions 122, 124, 128, 128, and 130 may
be instructions of a computer program, computer application ("app”), agent, or the
iike, of computing device 100. The funclionalities described herein in relation fo
insfructions 122, 124, 126, 128, and 130 may, in some implementations, be
implerneanted as engines comprising hardware or a combination of hardware and

programming to implement the functionalities of the engines.

{0014]  As used herein, a “computing device® may be a deskiop computer,
iaptop (or notebook) computer, workslation, tablet computer, mobile phone, smart
device, server, biade enclosure, or any other processing device or eguipment. In
examples described herein, a hardware processor may include, for example, one

processor or mulliple processors included in a single computing device (as shown
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in FiGs. 1A and 18) or distributed across mulliple computing devices. As used
hersin, a “processor” may be at least one of a central processing unit (CPU), &
semiconductor-based microprocessor, a graphics processing unit (GPU), a fisld-
prograrmmable gale array (FPGA) configured 1o retrieve and executs instructions,
other electronic circuitry suitable for the retrieval and exscution of instructions
siored on a machine-readable slorage medium, or a combination thereof.
Hardware processor 110 may fetch, decode, and execute instructions stored on
storage medium 120 to perform the funclionaliies described below. In some
implementations, the funclionaliies of any of the instructions of storage medium
120 may be implemented in the form of eleckronic circuitry, in the form of
executable instructions encoded on a machine-readable storage medium, or a

combination theraof.

i0015]  As used herein, 2 “machine-readable storage medium”™ may be any
electronic, magnetic, oplical, or other physical storage apparatus lo contain or
store information such as execuiable instructions, data, and the like. For example,
any machine-readable storage medium described herein may be any of Random
Access Memory (RAM), volalile memory, non-volatile memory, flash memory, a
storage drive {e.g., a hard drive), a solid state drive, any type of storage disc {e.g.,
a compact disc, a BVD, efc.), and the like, or a combination thereof. Further, any

machine-readable storage medium described herein may be non-transitory.

100161  As shown in FIG. 1, the compuling device 110 receives a request 142
for a print-ready document (122). The request 142 is received from a client device
140, such as a personal computer or other computing device. The request 142
specifies 8 web page Tor which the print-ready document is to be provided. For
example, the client device 140 may send a3 print request 142 specifying the

universal resource locator (URL) of a news web page for printing.

{00171 The computing device 100 selects a particular exiraction module for the
web page, and the selection is based on prior user feedback received from client
devices {124). The prior user feedback indicates a measure of qualily of print-
ready documents created for the web page using content extracted from the web

page by the particular extraction module. For example, other users may have
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reviewed print-ready documents that were created by the parlicular exdraction
module, and the reviews may indicate that the print-ready documents prepared

using the particular extraction module are of high quality.

{00181 In some implementations, the particular exiraction module is sslected
basad on a match between a portion of the URL for web page o be printed and a
sgcond URL. The second URL may correspond to a second web page for which
print-ready documents were created using the parlicular extraction module. By
way of example, a print request 142 may be for the web page,
“‘www.example.com/printing.” The URL may “match” a second URL for
“www.example.com,” and/for, i SOMe implementations, for
www.example.comfprinting.” YWhen using the term “malch,” the URL need not be
an exact maich, and similar URLs may be considered maiches. For example,
only the domain name and/or sub-domain may need o maich. Extraction
modules used to prepare a print-ready document for the second URL may have
received prior user feedback, which may be used o select the extraction module
to be wused for the cumrent print request 142 specilving
www.example.com/printing.”  As indicated above, the “match” between URLs
need not be an exact maich, and in some implementations, a regular exprassion

or other matching method may be used to identify matches between URLs.

{00191 In some implementiations, the particular exiraction module is selected
based on a feedback score for the particular extraction module meeling a
threshold feedback score. The feedback score may be derived from the prior user
feedback. For example, users may be asked o provide a quality rating for a print-
ready document, such as a 1-10 rating, where 10 is the highest guality rating and
1 is the lowest guality rating. An example feedback score threshold of 5 may be
used, where only extraction modules with a feedback score greater than or equal
o 5, for the web page, is eligible for selection. Other methods may also be used
for a feadback score, such as a binary aggregaie of “good” and *bad” ralings, and
the feedback score need not be numerical. In some implementations, a feedback

score for an exiraction module may be an average of scores provided by users,
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100201 In some implementations, prior user feedback for an extraction module
may include implicit positive feedback and implicit negative feedback., An
occurrence of implicit positive feedback may indicate that a user executed 3 print
operation in response 1o being presented with a print-ready document prepared
using a particular extraction module, while an occurrence of implicit negative
feedback may indicate that a user device cancelled a print operation in response
o being presented with the printready document prepared using ihe particular
extraction module. For example, It 100 users were previously provided with a
print-ready document for a web page that was prepared using a particular
extraction module, and 80 of the users slected o print the document while 20 did
not print the document, the occurrences of printing, or lack thereof, may be used

as implicit feadback, e.g., resulting in an aggregate feedback score of 60 (80-20).

{00211  In some implementations feedback scores may be on a per web page
basis, e.g., one extraction module may have a different feedback score for each
web page. In some implementations, as described in further detail below,
feedback scores may apply o categories of web pages, 2.¢., news pages, sports
pages, social media pages, stc. Combinations of category and individual web

page feedback scores may also be used.

100227 The compuling device 100 provides data specifying the particular
extraction module 144 to a print service (150). The print service 150 causes
presentation of a printready document 152 at the client device 140. The print-
ready document 152 includes content exdracted from the web page by the
particular extraction module. When presented with the printready document 152,
a user of the client device 140 may, for example, determine whether o print the
docurmnent, 8.9., on a local or network printer, or lo cancel the printing process.
The print-ready decument 152 may include data that facilitales production of
physical output by a printing device.

{00231 The print service 150 may be implemented in hardware or a
combination of hardware and programming. The print service 150 may be
implemented in the computing device 100, in a separate computing device, in the

chent device 140, or a combination thereof. For example, the print service 150
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may be implemented in a server computer in communication with both the
computing device 100 and client device. As another example, the print service

150 may be implemented in a web browsing application of the client device 140,

100241  In some implementations, as shown in FIG. 18, the computing device
100 receives additional user feedback 154 from the dlient device 140 (128). The
additional user feedback 154 indicates a measure of quality of the printready
document 152. For example, the additional user feedback 154 may include an
explicit user rating, e.g., a score between 1 and 10, of the printready document
152 or implicit feedback, e.g., an indication of whether the print-ready document
152 was printed or if the print process was cancelied. The additional user
feedback 154 may, in some implemeniations, become part of the prior user
feadback, which may be used in fulure extraction module selection processes for

the particular web page, or for pages similar to the web page.

100251 In implementations where exitraction modules have feedback scores,
the computing device 100 may include instructions for adjust a feedback score
based on the additional user feedback 154 (130). For example, if the additional
user feedback 154 indicates that the client device 140 executed a print operation
in response to receiving the print-ready document 152, the feedback score for the
extraction module used o provide the print-ready document 152 may be updated
o reflect that, e.g., a count of the number of times the web page has been printed
using that exiraction module may be incremented. Feedback scores may be
adjusted in a number of ways, e.q., incrementally upon receipt of additional user
feadback, or in batches of at least one additional feedback measurement, o name

a few.

[0026] FIG. 2 is an example data flow 200 for providing a print-ready document
230, In the example data flow 200, an Hlustration of an example news web page
202 is being displayed on a client device 140. The example news web page 202
includes several types of content, such as a header, an article title, arlicle text, an
image, hyperlinks arranged horizontally and vertically, a banner advertisement,

and side advertisements. Other example electronic documents may include
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similar and/or additional types of content that are not depicted in the news web

page 100, such as videos, video stills, audic data, and interactive objects,

{00271  The client device 140 provides a request 204 {o creale a print-ready
document for the news web page 202 o a print system 210, The print system 210
may be, for example, & compuling device such as the compuling devices
described with respect o FiGs. 1A and 1B, Communication between the client
device 140 and print system 210 may be across a network, such as the Infernel,

or by other means, depending on the desired implementation.

{00281  The print system 210 selects a classification for the web page 202
based on a characteristic of the web page 202. In some implementations, any
number of characteristics may be used select a classification for a web page o be
printed, and the print system 210 may select a classification based on a variety of
characteristics. A web page classification, or category, may be used fo identify
and select extraction modules that have been used to exiract conlent from the
particular web page 202, or from pages similar {o the web page 202, e.¢g., web

pages with the same or similar classification.

10029] In some implementations, as in the example data flow 200, the
characteristic of the web page 202 used for classificalion is a web page calegory.
The example classifications 212 include a variely of web page types, such as
news pages, blog pages, search pages, image pages, shopping pages, sporis
pages, social network pages, recipe pages, and wiki pages. Cther
implementations may include more or less categories, and the categories may be

more or less granular, as appropriate.

{0030C]  In the example data flow 200, the "news” category is selected for the
web page 202. The category selected may depend on a variety of characteristics
of the web page 202. For example, the client device 140 may provide an
indication of the web page category, an administrator of the websile hosting the
web page 202 may include data in the web page 207 that identifies the category,
the domain name of the web page’'s URL may be associated with a known

category, or semantic analysis may be performed to determine the category — 2.4,
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correlating the web page 202 layout with machine leamed layout abstractions for

various categories.

[0031]  As noted above, in some implementations, the characieristic of a web
page used for classification, or categorization, is a domain portion of the web
page’s URL. For example, if the URL of a3 web page to be printed is
‘www.newspage.com/breakingnews/example,” the domain portion,
‘newspage,com,” may be used lo classify the web page. E.g., the domain portion
may be matched i an existing domain stored in a database accessible by the
print system 210. Matching the web page or other electronic document included in
the request 204 o a particular classification may lake place at multiple leveis of
granularity. For example, a general web page calegory may include a news
category, which may include news web sites, which may include news web pages.
A match may ocour at any level of granularity, and the particular exiraction
modules available may be different for different iypes of matches, e.g., the
extraction modules available for a particular news web page may be different from
the extraction modules available for news web sites or news web pages in

general.

100321  The print system 210 requesis extraction of content included in the web
page 202 from a subsset of the extraction modules associated with the
classification. For example, while extraction modules ModuleA, B, C, and D are
associated with the News classification, the print system 210 may only send a
request(s) 216 for a subset of the associated exiraction modules 214, In the data
flow 200, for example, the print system 210 sends requests 216 1o the extraction
modules 220 that correspond to Moduled, B, and C. In some implementations,
as described above, extraction may be requested from al least one of the

exiraction modules based on prior user feadback received from a chient devices.

{00331  In some implementations, the axtraction modules associated with the
most granular classification of the web page are prioritized over more granular
classifications, e.q., extraction modules for the particular news web page may be
prioritized for selection over extraction modules for the news web page category.

in some implementations, one or more extraction modules from one or more

9
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levels of granularity may be selected for exiraction. For example, in a sifuation
where a first sel of extraction modules are associated the news web page
category that matches the parlicular news web page, and a second set of
extraction modules are associated with a domain category that matches the

particular news web page, one extraction module may be selected from each set,

00341 In the sxaample data flow 200, the news classification is associated with
a sel of extraction modules 214, e.g., in a database in communication with the
print systern 210.  The actual extraction modules 220, which perform the
extraction of contant from web pages, may be implemented in hardware, software,
or a combinagtion thereof. While they are depicied separate from the print system
210, the exiractions modules 220 may be implemented within the print system

210, in separate computing device(s), or any combination thereof,

{00351 In some implementations, the extraction modules 220 from which
extraction is requesied may be based on feedback scores for each extraction,
€.q., where the feedback scores are obtained in a manner similar o that described
above with reference {o Fig. 1. For example, the print system 210 may request
extraction for all extraction modules above a threshold feedback score; the n
highest scoring exlraction modules, where n is a positive integer; or for n
extraction modules above a threshold feedback score. In some implementations,
some exiraction modules — such as new exiraction modules or relatively low
scoring extraction modules — may be intentionally selecied, regardiess of feedback
scores, .9., to ensure feedback score freshness. Other methods for selecting the
particular extraction module(s) 220 to be used for exiraction of content may aiso
be used, such as a whitelist for extraction modules that are always selected for a
particular web page category, or a black list for extraction modules that are never

used for a particular web page category.

{00361 The exampie dala flow 200 depicts three abstractions of exdractions of
content produced by extraction modules (220). Content inciuded in extraction B
222 includes the header, fitle, image, and body of the news web page 202;
content included in extraction A 224 includes the header, itle, and body of the

news web page 202; and content included in extraction © 226 includes the

10
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header, banner ad, lifle, image, side advertisements, and body of the news web
page 202. The methods used by the extraction modules 220 for performing the
actual exiraction of content may vary. For example, extraction modules may use
web page code, web page administrator instructions, andior optical character

recognition in extracting content from web pages.

{00371  The print system 210 receives, from each of the extraction modules
220, the extraction 228 of content for the web page. The print system 210 then
selects a particular extraction from the extractions 228 received from the extraction
modules 220. The selsction is based on the content included in the particular
extraction. For example, the print system 210 may evaluate exiractions A, B, and
C, assigning a score or rank for each of them. The score or rank may be based
on the content included in the exiractions, e.g., the number of characlers
extracted, inclusion of relevant types of content in the extraction, and the inclusion

of irrelevant types of content in the exiraction.

i0038] By way of example, the print system 210 may have weights associated
with categories of content, the categories including: header text, tifle texi, body
text, caption text, image content, and advertising contert. Header fext, title tex,
body text, caption text, and image contenl may be associated with weights that
increase an extraction score, while advertising content may be associated with a
weight that decreases an exiraction score.  In this example, extractions that
include header text, iitle text, body text, caption lext, and image content may have
extraction scores increased by inclusion of this content, while exiractions that
include advertising content may have exiraction scores decreased by inclusion of
this content.  Qther types of content may also be used, such as the inclusion of
navigational content (e.g., links and menu bars), comment boxes, inleractive
elerments, video objects, sound transcriptions or objects, {0 name a few. The
weights for categories of content, and methods used to produce exiraction scores,
may vary. The granularity of content may also vary. For example, body lext may
include a cooking recipe, which can be a separate type of content which, when
extracted, may be presentaed in a manner that is different from other types of body

texi, such as g news arlicle.

11
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{00391  In the example data flow 200, the print systemn 210 selects extraction B
222 from the extractions 228 provided by the exiraction modules 220. The
selection may be based, for example, on the inclusion of relevant content in
extraction B 222 and the lack of relevant content — such as the image — and/or the
inclusion of irelevant content — such as the advertisements — in the other

extractions.

{00401  The print system 210 provides data 230 specifying the parlicular
extraction io a print service 150 that causes presentalion of & printready
document 232, For example, data 230 specifying extraction B is provided {o the
print service 150, The print service 150 may use the extracted conient to produce
a print-ready document 232 that includes the content included in the extraction.
Extraction B included the header, title, image, and body text of the web page 202,
and the print service 150 uses that content to create a printready document 222
that also includes the header, "NEWSPAGE INC.” the tille, “Arlicle Title,” the

image, and the body text.

{00411  The print service 150 causes the printready document 232 t© be
presented at the client device 140. The printready document 232 is designed be
a representation of the web page 202 that includes content relevani to the user of
the client device 140 and is in an appropriate formal for printing, e.g., using
various printers and on various print mediums.  Whether the client device 140
exscutes a print operation or not, in some implementations, feedback 234 -

implicit and/or explicit — may be provided to the print system 210.

00421  In implementations where the print sysiem 210 receives feedback 234
from the client device 240, the fesdback 234 may be used {o adjust a feedback
score for the extraction module used to create the printready document 230
which, in the example data flow 200, is extraction module B. The set of extraction
modules 214 accessible by the print system 210 includes a feedback score for
gach of the extraction modules. The feadback score for extraction module B is
155, Using an example where the user feedback 234 is implicit feedback, e.q.,
either an indication of print or no print, the feedback score may be a count of the

number of times the printready document 232 was printed minus the number of

12
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times the printready document 232 was not printed.  In this exampie, a feedback
score of 1585 indicates that printready documents prepared using extraction
module B were printed 155 times more than they were not printed.  In situgtions
where the feedback 234 indicates the dlient device 140 executed a print operation,
the feedback score may be incremented to 156, while in situations where the
feedback 234 indicates the client device 140 did nol execute a print operation, the
feedback score may be decrementad to 1564, Other types of user feedback may
be provided, such as explicit user ratings, and many other methods may be used
to determineg and adjust feedback scores, such as calculating an average score
from all the received feedback, from the most recent n occurrences of feedback, or

from all feedback received within a particular period of time.

{00431 The fesdback scores for extraction modules may be applied at one or
more levels of granularity. For example, an extraction module may have a
feedback score for a specific web page, a particular web sile, a parlicular calegory
of web pages andfor web siles, andfor for all types of web pages. In
implementations where electronic documents other than web pages are printed,
feedback scores may be based on the type of elecironic document, e.g., for word

processing documents, spreadshests, presentation documents, eilc.

{00447  While the example data flow 200 depicts the print system 210,
extraction module(s) 220 and print service 150 separately, they may be
implemented in any combination of one or more computing devices. For example,
the extraclion modules 220 and/or the print service 150 may be implemented in
any combination of hardware and/or software within the same computing device(s)
in which the print system 210 is implemented. In some implementations, the print
service 210 is included in the client device 140, e.q., running in a web browsing

application of the client device 140.

[0045]  FIG. 3is an iHlustration of example printready documents 300 produced
for & web page 310 using varicus extraction modules. The example web page
310 includes many different types of content.  The content extracted using
Exiraction A 320 resuls in the print ready document 325 that includes the header,

article title, and article text. The content extracted using Exdraction B 330 resulis
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in the print ready document 335 that indludes the header, banner advertisement,
article title, image, side advertisements, and article text. The content extracted
using Extraction B 340 results in the print ready document 345 that includes the
header, arlicle tille, image, and arlicle text. Each print-ready document is an
example of a print-ready document that may be presenied {o a client device for
printing.  In implementations where user feedback is incorporated in selecting
extraction modules, the likelihood of selecting an extraction module that produces

a print-ready document having the content relevant to users may increase.

{0046]  FIG. 4 is a flow diagram of an example method 400 for providing a print-
ready document. Although execution of method 400 may be implemented in 3
computing device, such as the computing device 100 of FIGs. 1A and 18, and/or
the print system 210 of FIG. 2, other suitable devices for execution of method 400
may be used. Method 400 may be implemented in the form of executable
instruclions stored on a machine-readable slorage medium, such as storage

medium 120, and/or in the form of elecltronic circuitry.

{00471 A reguest for a printready document is received (402). The request
specifies 8 web page Tor which the print-ready document is to be provided. For
example, a user of a client device may cause the client device to send a print

request, which specifies a shopping web page, o a print system.

{00481 In some implementiations, at least one classification is ideniified for the
web page, each classification being associated with a type of content presented at
web pages with that classification.  For example, a shopping web page
classification may be associated with content such as images, one or more
currency symbols, and particular texiual strings, such as "add © shopping cart)”

55 ey

“customer reviews,” “in stock,” slc.

100491  Extraction of content from the web page is requested from each of a
plurality of extraction modules (404). In some implemeniations, exiraction is
requested from at least one of the plurality of extraction modules based on prior
user feedback received from a plurality of client devices. In implementations
where one or more classifications are identified for the web page, each

classification may be associated with one or more exiraction modules, and the
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extraction modules for which exiraction is requested are seledcied from the those
extraction modules. In some implementations, a print system selects which
extraction modules 1o request exiraction from based on a characteristic of the web
page and/or feedback scores for extraction modules that are based on prior user
fesdback. For example, the domain of the shopping web page may be associated
with a whitelist of extraction modules thal are o be used to extract content from
web pages associated with the domain. The exfraction modules may be included
in the white list, for example, based on prior user fesdback indicaling that the
extraction modules exiracted content used to produce high quality printready

documsnts.

005G An exdiraction of content for the web page is received from each of the
plurality of exiraction modules (406). Each exiraction includes content oblained
from the web page, and the content of each exiraction is different from the content
of each other exiraction. For example, gach extraction module may produce data
representing the shopping web page header, tile, image(s), description, reviews,
price, and other objects, such as control butions, web links, video object still

images, etfc.

{00511 From the plurality of extraction modules, a particular extraction module
is selected based on at least one characteristic of the extraction provided by the
particular extraction module (408). in some implementations, the characteristics
of each exiraction include at least one of: an amount of text extracted from the
web page; a measure of quality associated with each type of text extracted from
the web page; a number of advertisements exiracted from the web page; &
number of non-textual content Hems extracted from the web page; and a
measure of quality associated with each iype of non-textual content item
exiracted from the web page. For example, different weights may sach be
associated with a different type of texi, such as title text, caplion text, header
texi, and body text. Non-textual content, such as links, images, video stills,
advertisements, and other objects, may also each be associated with a weight
indicating their relative quality, e.g., as defermined by an administrator,
machine, machine leaming with user feedback, or other method or combination

of methods.
15
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{0052] Data spedcifying the extraction provided by the paricular extraction
module is provided o a print service that causes presentation of a printready
document at the client device (410). The print-ready document includes the
content obtained from the web page by the particular extraction module. In the
shopping web page example, the selected exiraction module may exiract
content that includes a name, price, picture, and reviews of a product, as well as
a header text, description text, and other objects. The exiracted conlent may be
provided {0 a print service running on a server computer, and the print service
may format the extracted content into a print-ready document before providing it

to the client device for presentation 1o the user of the client device.

{00531 In some implemeniations, user feadback is received from the client
device, the user feedback indicaling a measure of quality of the printready
document. For example, user feedback may include a guality rating from 1 fo
10, where 10 is 3 highest gquality measure and 1 is the lowest quality measure.
A feedback score for the particular exiraction module may be adjusied based on
the user feedback. For example, the quality rating may be used to calculate an
average quality rating for the ratings received from other users who provided
feedback for a printready document that was created using the particular

extraction moduls.

{00541  In some implementations, in response o the feedback score for the
particular extraction module meeling a threshold feedback score, the particular
extraction module is identified as a whitelist extraction module for the web page,
the whitelist extraction module being selected as a default exiraction module for
subseguent requests for print-ready documents specifying the web page. In
some implementations, more than one extraction module may be white listed.
in situations where multiple extraction modules are white listed for a particular
web page extraction may be requested from one, e.g., the highest scoring, or
both exiraction modules for subsequent print requests specifying the particular
web page. In implementations where a different level of granularity, such as
web page classifications, or multiple levels of granulanty are used, a white list

may be created separately for each level of granularity.
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{0055] The foregoing disclosure describes a number  of  example
implementations for providing print-ready documents. As detailed above, example
implementations provide print-ready documents based on slectronic document
features, such as machine generated measures of quality and user feedback. As
indicated above, many implementations may be used and result in additional or

different advaniages.
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CLAIMS

We claim:
1. A non-transitory  machine-readable  storage medium  encoded  with
instructions executable by a processor of a computing device for providing a
printready document, the machine-readable storage medium comprising:

instructions {o receive, from a client device, a request for a print-ready
document, the request specifying a web page for which the print-ready
document is to be provided;

instructions o select a particular extraction moduie from a plurality of
exiraction modules for the web page, the selection being based on prior user
feedback received from a plurality of client devices, the prior user feedback
indicating a measure of quality of print-ready documents created for the web
page using content exiracted from the web page by the particular extraction
module; and

instructions {o provide data specilying the particular extraction module to
a print service that causes preseniation of the print-ready document at the client
device, the printready document including content extracted from the web page

by the particular extraction module.

2. The storage medium of claim 1, whersin selecling the particular
extraction module from the plurality of exiraction modules comprises:

selecting the particular extraction module from the plurality of exiraction
modules based on a Teedback score for the particular exiraction module
meeting a threshold feedback score, the feedback score being derived from the

prior user feedback.

3. The storage medium of claim 2, wherein the machine-readable storage
medium further comprises:

instructions for receiving, from the client device, additional user feedback
indicating a measure of quality of the print-ready document; and

adjusting the feedback score based on the additional user feedback.

18
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4, The storage medium of claim 1, wherein the prior user feedback
comprises implicit posilive feedback and implicit negative feedback, each
occurrence of implicit positive feedback indicating one of the plurality of client
devices executing & print operation in response o being presented with the
print-ready document, and each occurrence of implicit negatlive feedback
indicating one of the plurality of client devices canceliing a print operation in

rasponse to being presented with the print-ready document.

A. The slorage medium of claim 1, wherein selecting the particular
exiraction module from the plurality of extraction modules for the web page
comprises selecting the particular extraction module based on a maich between
at least a portion of a first universal rescurce locator for the web page o a
sgcond universal rescurce locator, the second universal resource locator
corresponding © a second web page for which printready documents were
created using the particular extraction module.
8. A computing device for providing a print-ready document, the computing
device comprising:
a hardware processor; and
a computer readable medium storing instructions that, when executed by
the hardware processor, cause the hardware processor (o
receive a request for a printready document, the reguest
specifying a web page for which the print-ready document is to be provided;
select a classification for the web page based a characteristic of
the web pages;
request exiraction of content included in the web page from a
plurality of exiraction modules associaled with the classificalion, where
extraction is requested from at least one of the plurality of extraction modules

based on prior user feedback received from a plurality of client devices;
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receive, from each of the plurality of exiraction modules, an
extraction of content for the web page, each exiraction including content
obtained from the web page;

select a particular extraction from the extractions received from
each of the plurality of extraction modules, the selection being based on the
content included in the parlicular extraction; and

provide data specifying the particular extraction to a print service

that causes presentation of a print-ready document.

7. The compuling device of claim 8, whersin each extraction has an
extraction score that is based on the content included in the exiraction, and
wherein the selection of the particular extraction is based on the exiraction
score of the particular extraction being higher than each other exiraction score

of other exiractions provided by the plurality of extraction modules.

8. The computing device of claim 8, wherein the characteristic of the web

page is a domain portion of a universal resource locator of the web page.

9. The compuling device of claim 6, wherein each of the plurality of
extraction modules corresponds to a web page category, and wherein each web
page calegory comprises ong of:

a news page calegory;

a blog page category;

a search page category;

an image page category; or

a shopping page category.

10.  The computing device of claim 6, wherein content obtained from the web
page includes content from each of a plurality of calegories of content, the
categories of content comprising:

header text;

title text;
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body texi;
caption tex{;
image content; and

advertising content.

11.  The compuling device of claim 10, wherein each category of content is
associated with a category weight, and wherein the extraction score for each
extraction is based on category weights of each category of content included in

the extraction.

12. A method for providing a print-ready document, the method comprising:

receiving, from a client device, a request for a print-ready document, the
request specifying a web page Tor which the printready document is o be
provided;

requesting, from each of a plurality of extraction modules, extraction of
content from the web page, wherg exiraction is requested from at least one of
the plurality of extraction modules based on prior user fesedback received from a
plurality of client devices;

receiving, from each of the plurality extraction modules, an exiraction of
content for the web page, each exiraction comprising conient obtained from the
web page, wherein the conlent of each extraction is different from the content of
each other exiraction;

selecting, from the plurality of extraction modules, a particular exiraction
module based on at least one characteristic of the exiraction provided by the
particular extraction module; and

providing data specifying the extraction provided by the particular
extraction module {0 a print service that causes presentation of a print-ready
document at the client device, the print-ready document including the content

obtained from the web page by the particular extraction module.

13. The method of claim 12, wherein the at least one characteristics of each

extraction include st least one of;
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an amount of text extracted from the web page;

a measure of quality associated with sach type of text extracted from the
web page;

a number of adverlisements exiracted from the web page;

a number of non-textual content items exiracted from the web page; and

a measure of guality associated with each type of non-textual content

itern extracted from the web page.

14, The method of claim 12, further comprising:

receiving, from the client device, user feedback indicating a measure of
gquality of the print-ready document;

adjusting a feadback score for the particular extraction module based on
the user feedback; and

in response o the feedback score for the particular extraction module
meeting a threshold feedback score:

identifying the extraction module as a whitelist extraction module

for the web page, the whilslist exiraction module being selected as a default
extraction module for subsequent requests for print-ready docurments specifying

the web pags.

15. The method of claim 12, further comprising:

identifving at least one classification for the web page, each classification
being associated with a type of content presented at web pages having the
ciassification;

wherein each classification is associated with a plurality of class
extraction modules, and wherein the plurality of extraction modules for which
extraction is requested are selectad from the plurality of class extraction
modules associated with each of the at least one of identified classifications for

the web page.
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