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TRANSFORMATION OF MARKED - UP of a line or a line break . Similarly , for manually introduced 
CONTENT TO A REVERSIBLE FILE soft hyphens , if a line breaks in a soft hyphen , then the soft 

FORMAT FOR AUTOMATED BROWSER hyphen attains a non - zero width which is also interpreted as 
BASED PAGINATION the end of the line or as a line break . A hard line break can 

5 be discerned when an offset decrease is encountered . There 
CROSS - REFERENCE TO RELATED fore , any markup language content that falls outside a 

APPLICATIONS printing area needs to be resized and repositioned accord 
ingly for an optimal print output without losing any data 

This application is a national stage application of the PCT when a print operation is performed . 
international application titled “ Transformation Of Marked - 10 One method for printing continuous running pages 
up Content To A Reversible File Format For Automated involves introducing page breaks based on a vertical height 
Browser Based Pagination ” , international application num - equal to a page of printing media upon which the content is 
ber PCT / IN2016 / 000159 , filed in the Indian Patent Office on to be printed . The problem with relying on introducing page 
Jun . 22 , 2016 , which claims priority to and the benefit of breaks based on the vertical height is that text lines and other 
non - provisional patent application titled “ Transformation Of 15 content are disrupted in between a page and the same is 
Marked - Up Content To A Reversible File Format For Auto - printed . There are additional problems , for example , num 
mated Browser Based Pagination ” , non - provisional patent bering the pages as page numbers are forced and not based 
application number 3348 / CHE / 2015 , filed in the Indian on the content , page layout issues on print media and on 
Patent Office on Jul . 1 , 2015 . The specifications of the above handheld devices , etc . Floats such as images and tables can 
referenced patent applications are incorporated herein by 20 split and spill across pages and trying to avoid these can 
reference in their entirety . result in large vertical gaps , making the presentation unde 

sirable . 
BACKGROUND Content in a document can be easily read by a computer 

when the content is marked up . In markup language docu 
With the increase in internet usage and applications , users 25 ments , for example , hypertext markup language ( HTML ) 

are now accessing information and searching for informa - documents , word spaces and line breaks are not explicitly 
tion online . Information on the web is typically represented tagged . The word spaces and the line breaks remain anony 
through electronic documents created using markup lan mous , for example , as generic word spaces and line breaks , 
guages . Electronic documents created using markup lan - and hence are difficult to read and understand for printing 
guages are easily accessible to users through a typical web 30 accurately . With the advent of handheld devices , for 
browser . A typical markup language document is made of example , smartphones , tablets , etc . , there is a need for an 
different types of content , for example , textual content , optimized rendering of markup language documents and 
images , videos , etc . , and carries syntax information that hence the concept of a fluid page was originated . The 
instructs a browser how to render different types of content non - print - friendly documents , page numbering issues , and 
in the markup language document to a user . The syntax 35 other page layout problems still exist in fluid pages . There is 
information comprises a set of markup language tags that are a need for bridging fluid web - content and fixed - page type 
executed on the browser . Furthermore , rendering a docu - setting originating as a fluid HTML , without a reference 
ment on a browser can be controlled , for example , by using printer at the destination . 
cascading style sheets ( CSS ) that describe the formatting of Markup language documents are typically interactive and 
a document written in a markup language . A CSS document 40 dynamic in nature , whereas the print is essentially static in 
is typically attached , embedded , or linked to a markup nature . For example , hypertext markup language ( HTML ) 
language document . The CSS defines how each element , for documents contain free flowing or reflowing content . 
example , font size of text , color of a background or text , Images , paragraphs , videos and other similar content are 
position and alignment of content elements , etc . , in the arranged in an HTML document as tags . HTML documents 
markup language document appears on the browser . 45 are adaptable to different devices . That is , if an HTML 

Conventional markup language documents are typically document is viewed in a web browser , then the HTML 
displayed as continuous running documents without any document adapts to the web browser and displays content of 
page breaks . These continuous running documents are not the HTML document as per the specifications of the web 
print - friendly . A typical markup language document can browser . If this HTML document is viewed on a mobile 
accommodate a large amount of content , whereas a standard 50 browser of a mobile device , then the HTML document 
print ready page has , for example , 8 . 5 " x11 " dimensions with adapts to the specifications of the mobile browser . However , 
margins that reduce the space available for accommodation the HTML content is not suitable to print . Since the HTML 
of a large amount of content during a print operation . The content is not fixed , a printer would interpret specific ele 
content has to be broken at two levels , that is , a horizontal ments of the HTML content inaccurately and therefore print 
level or page width and a vertical level or page height . The 55 the HTML content inaccurately . While there are many 
page width relates to a line break , and the page height relates transformation techniques and file formats , these file formats 
to a page break . Content rendering on a browser can have are not reversible and do not restore fluidity of the trans 
loose lines , and spaces are often distributed in ways that formed markup language documents . One of the main 
make a page appear to have rivers of blanks flowing through reasons that the fluidity cannot be restored is that the page 
the page . How the browser renders this content has to be 60 output in non - reversible file formats are defined graphically 
understood in order to meaningfully interpret the content as a set of printer instructions at a glyph level that lose 
subsequently . Line breaks rendered by the browser can be structural information at a character level and a content 
discerned as belonging to four different types , namely , word level . 
space breaks ( wsbr ) , soft hyphen breaks ( wshbr ) , hard Markup language content and associated content elements 
breaks ( wbr ) , and para breaks ( wsp ) . Word space breaks are 65 are interpreted and defined using markup language tags on 
discerned by finding which spaces are quashed to a zero any standard web browser . The tags included in a markup 
width . The word space breaks are then interpreted as the end language document are typically executed on a server or on 
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a web browser . Scripts or tags that run directly on a web Forum DBA are two typical file formats used in documen 
browser have less latency time compared to a server side tation . The portable document format is based on a fixed 
execution of tags . Moreover , a server side execution of tags layout and does not support a fluid layout . Page numbers in 
requires an active network connection , whereas a client side the portable document format are forced and not based on 
execution of web browser compatible tags runs without an 5 the content . The ePub file format is designed with reflowable 
active network connection . Most textual markup language content , which can optimize text and graphics according to 
documents are rendered in a client - server architecture , a display device . However , the ePub file format does not 
where there are delays and additional communication cost support header and footer at a conversion stage , places floats 
between a server and a user ' s client device for presenting at random locations , and does not proxy floats , for example , 
and printing markup language documents . Pagination of a 10 videos and long tables to a linked source , thereby hindering 
hypertext markup language ( HTML ) document involves the user experience . 
partitioning content of the HTML document and presenting Hence , there is a long felt but unresolved need for a 
the partitioned content on individual pages . Conventional computer implemented method and a file format transfor 
solutions include pagination of HTML documents based mation system deployed on a client device that transforms 
either on cut - off markers or the number of items to be 15 marked - up content in a first file format , for example , a 
displayed per page . These solutions are typically imple - hypertext markup language ( HTML ) format to a reversible 
mented using server side technologies . There is a need for a second file format that can be stored offline , executed with 
client side implementation , and there have been a few less latency and without an active network connection on 
attempts at client side pagination due to the improved any browser on any operating system , and can be restored to 
performance that the client side pagination can yield . 20 a continuous page . Moreover , there is a need for a computer 

U . S . Pat . No . 7 , 647 , 553 B2 provides a hypertext markup implemented method and a file format transformation sys 
language view template that allows a hypertext markup tem that implements document tagging of all content includ 
language content document to flow into a series of contain ing spaces and line breaks to transform fluid pages to fixed 
ers . This is performed by identifying the layout of the pages that are print - friendly and provide a fixed page view 
hypertext markup language document by using view tem - 25 that captures document elements , for example , line breaks , 
plates . In this method , a hypertext markup language author - floats , footnotes or end notes , page numbers , headers and 
ship is provided that takes a bottomless continuous running footers , captions , etc . , which are expressed relationally and 
hypertext markup language page and positions the content in assigned page appropriate placement . Furthermore , there is 
a series of predefined containers within the display media . a need for a computer implemented method and a file format 
The content is flowed into the predefined containers . This 30 transformation system that position floats and footnotes on 
method does not handle the positioning of footnotes on the the same page where their respective citations reside , sup 
same page where respective footnote citations reside , which port headers and footers at a conversion stage , place floats 
makes it difficult for a user to refer to citations . This method at appropriate locations , and proxy floats , for example , 
also does not place floats proximate to their corresponding videos and long tables to a linked source , thereby enhancing 
citations , which makes it difficult for the user to access floats 35 the user experience . 
corresponding to the citations . Furthermore , this method 
does not address header and footer conversion issues . SUMMARY OF THE INVENTION 

U . S . Pat . No . 6 , 789 , 229 B1 addresses issues with pagi 
nation that involves more processor intensive tasks . This This summary is provided to introduce a selection of 
method uses pagination techniques that involve determining 40 concepts in a simplified form that are further disclosed in the 
reproducible pages followed by numbering individual pages detailed description of the invention . This summary is not 
based on hard breaks . This method requires a predetermined intended to identify key or essential inventive concepts of 
list of hard breaks occurring in the document being pro the claimed subject matter , nor is it intended for determining 
cessed which requires a lot of processing time to display the scope of the claimed subject matter . 
page numbers and therefore , there is a need for a faster and 45 The method and the file format transformation system 
efficient technique to process page numbers . ( FFTS ) disclosed herein address the above stated need for 

A publication by Hewlett - Packard Laboratories titled transforming marked - up content in a first file format , for 
“ Automatic Pagination of HTML Documents in a Web example , a hypertext markup language ( HTML ) format to a 
Browser ” discloses automatic pagination of hypertext reversible second file format that can be stored offline , 
markup language ( HTML ) documents on the client side . The 50 executed with less latency and without an active network 
methods disclosed in this publication utilize a built - in library connection on any browser on any operating system , and can 
of JavaScript® functions in a browser and size attributes to be restored to a continuous page . Moreover , the method and 
format an HTML page . The paginations are performed the FFTS disclosed herein implement document tagging of 
through extensible stylesheet language transformation all content including spaces and line breaks to transform 
( XSLT ) . These pagination techniques render page numbers 55 fluid pages to fixed pages that are print - friendly and provide 
in tabs which occupy more space if the number of pages is a fixed page view that captures document elements , for 
large . These methods do not handle page numbers when a example , line breaks , floats , footnotes or end notes , page 
print operation is initiated . Moreover , these methods do not numbers , headers and footers , captions , etc . , which are 
position floats and footnotes on the same page where their expressed relationally and assigned page appropriate place 
respective citations reside . These methods transform a regu - 60 ment . In the absence of tags for blanks , for example , word 
lar HTML page into individual pages with paginated tabs , spaces and line breaks , it would be difficult to instruct and 
but do not efficiently handle a journal or a novel style HTML cajole a browser to reflow content , thereby limiting the 
page which translates to hundreds or even thousands of scope to the browser ' s default content flow . Consequently , a 
individual pages . meaningful page break cannot be assigned and scripts that 

Conventional file formats , for example , the portable docu - 65 interpret the tags to produce page breaks do not have handles 
ment format ( PDF ) of Adobe Systems Incorporated and the with which to produce the page breaks . In the reversible 
electronic publication ( ePub® ) format of Open eBook second file format disclosed herein , word spaces , line 
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breaks , and page breaks are explicitly tagged . The FFTS floats and the positioned footnotes on each page . The FFTS 
therefore generates fixed format virtual pages in the revers - inserts one or more of multiple pagination elements , for 
ible second file format with line breaks and page breaks examples , page numbers , a header , a footer , etc . , on each 
placed in appropriate locations within a continuous docu - page containing the grouped marked - up content . The FFTS 
ment . In a virtual page rendering , the continuous page is first 5 renders the grouped marked - up content with the inserted 
rendered with demarcation lines or page borders for page pagination elements in the reversible second file format . The breaks . A cascading style sheet ( CSS ) instruction is provided method disclosed herein performs tagging of the spaces and to a printer to not print the demarcation lines but interpret the block elements with < span data - ph5 = " ws ” > and < span them instead as page breaks . data - ph5 = " wsp ” > , and tagging the line breaks with < span The client side implementation of the method and the file 10 data - ph5 = " wsbr " > , the para breaks with < span data format transformation system ( FFTS ) disclosed herein ph5 = “ wsp " > , etc . The reversible second file format allows allows a user of a document to be presented with an alternate the marked - up content to be reversed to the first file format , presentation of the document without additional communi 
cation costs between a server and the user ' s client device . restoring continuity , for example , by converting < span data 
Moreover , the client side implementation of the method and 15 ph and 15 ph5 = " wsbr " > and < span data - ph5 = " wsp " > back to < span 
the FFTS disclosed herein enables automated browser based data - ph5 = WS > . The data - ph5 attribute described above per 
pagination of markup language documents , for example , tains to hypertext markup language5 ( HTML5 ) . For back 
hypertext markup language ( HTML ) documents based on ward compatibility with HTML 4 , the “ class ” attribute can 
the dimensions of a web browser ' s window and the rendered be used instead of the data - ph5 attribute . It may be noted that 
size of components . The reversible file format allows a user 20 “ class ” attribute expressions in legacy HTML impose cer 
to view the page - broken document as a continuous docu - tain limitations to reversibility compared to the data - ph5 
ment on a browser . The user can switch between the two attribute in HTML5 . 
views . The computer implemented method and the FFTS In one or more embodiments , related systems comprise 
disclosed herein position floats and footnotes on the same circuitry and / or programming for effecting the methods 
page where their respective citations reside , support headers 25 disclosed herein ; the circuitry and / or programming can be 
and footers at a conversion stage , place floats at appropriate any combination of hardware , software , and / or firmware 
locations , and proxy floats , for example , videos and long configured to effect the methods disclosed herein depending 
tables to a linked source , thereby enhancing the user expe - upon the design choices of a system designer . Also , various 
rience . The computer implemented method disclosed herein structural elements may be employed depending on the 
is minimalistic in terms of document object model ( DOM ) 30 design choices of the system designer . 
manipulation and performs minimum manipulation to create 
pages . BRIEF DESCRIPTION OF THE DRAWINGS 

The computer implemented method disclosed herein 
employs the file format transformation system ( FFTS ) The foregoing summary , as well as the following detailed 
deployed on a client device comprising at least one proces - 35 description of the invention , is better understood when read 
sor configured to execute computer program instructions for in conjunction with the appended drawings . For the purpose 
transforming marked - up content in a first file format to a of illustrating the invention , exemplary constructions of the 
reversible second file format . The FFTS receives the invention are shown in the drawings . However , the invention 
marked - up content of the first file format . The FFTS reflows is not limited to the specific methods and components 
the received marked - up content of the first file format into a 40 disclosed herein . The description of a method step or a 
continuous page having a configurable page width . The component referenced by a numeral in a drawing is appli 
FFTS identifies spaces and block elements in the reflown cable to the description of that method step or component 
marked - up content of the first file format . The FFTS gen - shown by that same numeral in any subsequent drawing 
erates and appends tags to the identified spaces and the herein . 
identified block elements in the reflown marked - up content 45 FIGS . 1A - 1B illustrate a computer implemented method 
of the first file format . For each of the identified spaces and for transforming marked - up content in a first file format to 
the identified block elements , the FFTS determines line a reversible second file format . 
breaks in the reflown marked - up content of the first file FIG . 2 exemplarily illustrates an interpretation of marked 
format based on preconfigured criteria associated with the up content in a reversible second file format . 
appended tags and tags the determined line breaks . 50 FIGS . 3A - 3F exemplarily illustrate a flowchart compris 

For each of the determined line breaks , the FFTS identi - ing the steps performed by a file format transformation 
fies anchored floats , for example , figures , tables , images , system for transforming marked - up content in a first file 
videos , etc . , in the reflown marked - up content of the first file format to a reversible second file format . 
format and tags the identified anchored floats . The FFTS FIGS . 4A - 4B exemplarily illustrate screenshots showing 
positions the tagged anchored floats on a current page based 55 edit views of marked - up content . 
on availability of space for the tagged anchored floats on the FIG . 4C exemplarily illustrates a screenshot showing a 
current page . The FFTS identifies footnotes in the reflown proof view of the marked - up content rendered in a reversible 
marked - up content of the first file format and tags the second file format . 
identified footnotes . The FFTS positions the tagged foot - FIG . 4D exemplarily illustrates a screenshot showing a 
notes at a footnote section on the current page based on 60 source code of the marked - up content rendered in a revers 
availability of space for the tagged footnotes on the current ible second file format . 
page . The FFTS positions page breaks in the continuous FIG . 5 illustrates a system comprising a file format 
page based on a configurable page height and the determined transformation system deployed on a client device for trans 
line breaks for the positioning of the tagged anchored floats forming marked - up content in a first file format to a revers 
and the tagged footnotes on a subsequent page on non - 65 ible second file format . 
availability of the space on the current page . The FFTS FIG . 6 exemplarily illustrates the hardware architecture of 
groups the marked - up content with the positioned anchored a client device that deploys the file format transformation 
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system for transforming marked - up content in a first file identifies existing break elements , for example , hard breaks 
format to a reversible second file format . such as soft hyphen breaks , line breaks , and para breaks in 

FIGS . 7A - 7Q exemplarily illustrate screenshots showing the reflown marked - up content of the first file format . The 
transformation of marked - up content in a first file format to FFTS also identifies unanchored or uncited floats in the 
a reversible second file format in edit and proof views . 5 reflown marked - up content of the first file format . The block 

elements are content elements that create blocks or large 
DETAILED DESCRIPTION OF THE groupings of content and generally begin new lines of text . 

INVENTION The block elements expand to fill a parent container con 
taining text , inline elements , etc . , and can have margins 

FIGS . 1A - 1B illustrate a computer implemented method 10 and / or padding , fitting the child elements . The < div > ele 
for transforming marked - up content in a first file format to ment is a block element in the hypertext markup language 
a reversible second file format , hereafter referred to as a ( HTML ) . The block elements , for example , ( < div > , < h1 > 
" reversible file format ” . As used herein , “ marked - up con < h6 > , < p > ) in a document start on a new line and take up the 
tent ” refers to content having markups or appended tags that full width available . The FFTS generates and appends 104 
indicate the type of content , for example , a header , a footer , 15 tags to the identified spaces and the identified block ele 
a caption , a table , a figure , an image , a video , a line break , ments in the reflown marked - up content of the first file 
etc . As used herein , “ line break ” refers to a pagination format . The FFTS generates tags in accordance with struc 
element representing the end of a line of text . Also , as used tural semantics of the marked - up content , which then helps 
herein , " reversible file format " refers to a file format that can the scripts recognize the tags . The FFTS replaces the iden 
be back transformed into the first file format . The reversible 20 tified word spaces , for example , with < span data - PH5 = WS > , 
file format disclosed herein is named , for example , as “ PH5 ” where the term “ span ” is a tag used to group inline elements , 
that represents pagination with hypertext markup language 5 for example , < a > , < img > , etc . , in the HTML that do not start 
( HTML5 ) and comprises a set of properties including tags on a new line and only take up a necessary width . As used 
that are generated in accordance with structural semantics of herein , “ word space ” refers to a single space between two 
documents in the first file format , for example , hypertext 25 words . The FFTS tags the identified block elements , for 
markup language ( HTML ) documents , and recognizes example , as < div class WSP > , where “ WSP ” refers to para 
scripts that shape the PH5 output . The scripts that shape the break . In an embodiment , floats and footnotes have prior 
PH5 output vary . representation in an input document of the first file format , 

The computer implemented method disclosed herein for example , the HTML format and need no specific tagging . 
employs a file format transformation system ( FFTS ) 30 As used herein , “ floats ” refer , for example , to images , 
deployed on a client device comprising at least one proces videos , audio content , tables , figures , etc . , that float 
sor configured to execute computer program instructions for unhinged from the main content flow , except in their rela 
transforming marked - up content in a first file format to a tionship to their citations as available in the input document . 
reversible second file format . The client device is a com - Also , as used herein , the term “ footnotes ” refers to content 
puting device , for example , a personal computer , a tablet 35 that is intended to be placed at the bottom of a page and used 
computing device , a mobile computer , a mobile phone , a to cite references to content on the page . Image floats have , 
smart phone , etc . The FFTS converts web content seam - for example , < img > tags . Table floats can be recognized by 
lessly using document tagging . The file format transforma - the presence of various tag elements , for example , < td > , 
tion system ( FFTS ) receives 101 marked - up content of a first < tr > , etc . Footnotes are in a number series and are shown as 
file format , for example , a hypertext markup language 40 superscript < sup > numbers that are assigned to specific 
( HTML ) , an extensible hypertext markup language format locations in the main content flow , and these superscripts 
( XHTML ) , etc . The FFTS receives document contents , for reference notes appended to the main content , for example , 
example , in the HTML format . In an embodiment , the first at the bottom in a continuous page . 
file format is an extensible markup language ( XML ) . In this for each of the identified spaces and the identified block 
embodiment , the FFTS converts a document from the XML 45 elements 105 , the file format transformation system ( FFTS ) 
format to an HTML format and then transforms the mark - up determines 106 line breaks in the reflown marked - up content 
content in the HTML format to the reversible file format . A of the first file format based on preconfigured criteria 
browser that loads the marked - up content of the first file associated with the appended tags exemplarily illustrated in 
format inserts code points , for example , soft hyphens in the FIG . 3C , and tags the determined line breaks . The line 
marked - up content of the first file format based on dictionary 50 breaks retain integrity of the reversible second file format by 
elements , for example , dictionary syllables such asim - hyphenating and adjusting spaces in the marked - up content 
por - tant , con - se - quence , ap - pear - ance , etc . As used herein , a rendered in the reversible file format . In an embodiment , the 
" soft hyphen ” refers to a code point reserved in coded FFTS identifies the line breaks through JavaScript devel 
character sets used for breaking words across lines by oped by Sun Microsystems , Inc . 
inserting visible hyphens . Unicode defines the soft hyphens 55 For each of the determined line breaks 107 , the file format 
as invisible characters that allow a manual specification of a transformation system ( FFTS ) identifies 108 anchored floats 
position where a hyphenated break is allowed without in the reflown marked - up content of the first file format and 
forcing a line break in an inconvenient place if the content tags the identified anchored floats . The FFTS positions 109 
or text is later reflowed . The FFTS reflows 102 the received the tagged anchored floats on a current page based on 
marked - up content of the first file format into a continuous 60 availability of space for the identified anchored floats on the 
page having a configurable page width . As used herein , the current page . The FFTS positions the tagged anchored floats 
term “ reflow ” refers to a browser process of recalculating proximal to associated float citations on the current page 
positions of HTML elements in the HTML content and based on availability of space for the tagged anchored floats 
re - rendering the HTML elements with new positions . on the current page . The FFTS identifies 110 footnotes in the 

The file format transformation system ( FFTS ) identifies 65 reflown marked - up content of the first file format and tags 
103 spaces and block elements in the reflown marked - up the identified footnotes . The FFTS places the footnotes 
content of the first file format . In an embodiment , the FFTS initially as “ line notes ” immediately below the cited line , 

b . 
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works out the available space after flowing the main text , initially positions footnotes next to the corresponding cita 
and then reflows the footnote to the bottom of the same page . tions . The FFTS moves the footnotes to the footer section of 
The FFTS positions 111 the tagged footnotes at a footnote the page after introduction of the page breaks . The FFTS 
section on the current page based on availability of space for tags the footnotes , for example , as < div data 
the tagged footnotes on the current page . The FFTS posi - 5 ph5 = " footnote ” > , where the first footnote comprises an 
tions the tagged footnotes proximal to associated footnote additional class called “ firstFootnote ” and the rest of the citations on the current page based on availability of space footnotes comprise an additional class called “ notFirstFoot for the tagged footnotes on the current page . The FFTS note ” . The FFTS numbers the footnotes and positions the positions page breaks 112 in the continuous page based on footnotes at the bottom of the relevant page . a configurable page height and the determined line breaks 10 The file format transformation system ( FFTS ) inserts page for the positioning of the tagged anchored floats and the numbers , a header , a footer , a footnote ruler , fillers , etc . , or tagged footnotes on a subsequent page on non - availability of 

any combination thereof in one or more pages in the space on the current page . As used herein , " page break ” 
refers to a marker that indicates that content which follows reversible second file format . The FFTS inserts page number 
the marker is part of a new page . The FETS groups 113 the 15 tags , for example , < div data - ph5 = " page - number " > in the 
marked - up content with the positioned anchored floats and line breaks . The FFTS inserts page numbers on the pages 
the positioned footnotes on each page . The FFTS inserts 114 based on a predefined numbering style . The FFTS inserts the 
one or more of multiple pagination elements , for example , footnote ruler , for example , as a horizontal line to separate 
page numbers , a header , a footer , a footnote ruler , fillers , running text and the footnotes . The FFTS tags the footnote 
etc . , on each page containing the grouped marked - up con - 20 ruler , for example , as < div data - ph5 = " footNoteRuler " > . The 
tent . FFTS allows the footnote ruler to be tweaked on and off in 

The FFTS tags the identified word spaces , for example , as the cut pages . For fixed page rendering , the FFTS uses filler 
< span data - ph5 = " ws " > . The FFTS tags the line breaks , for compensation for eliminating orphans , widows , and divorce 
example , as < span data - ph5 = " wsbr ” > . The FFTS represents between couples , for example , section heading and para 
the lines ending with hyphenations , for example , as < span 25 graph , figure and table , table heading and table , etc . The 
data - ph5 = “ wshbr " > . At the end of every paragraph in the FFTS represents the fillers , for example , as < span data 
reflown marked - up content , the file format transformation ph5 = " fillerText " > . The FFTS automatically deploys fillers , 
system ( FFTS ) introduces a paragraph break . As used for example , line spaces , if needed , to fill to a page to 
herein , " paragraph break ” refers to a pagination element increase aesthetics . 
representing the end of a paragraph . The paragraph break is 30 The file format transformation system ( FFTS ) renders 115 
a non - intrusive data model that preserves an original data the grouped marked - up content with the inserted pagination 
model of the hypertext markup language ( HTML ) . The elements in the reversible file format . The FFTS compiles 
FFTS represents the paragraphs , for example , as < p > , < div > , and positions the reflown marked - up content and the pagi 
etc . , and appends appropriate tags , for example , < div data nation elements with associated properties at predetermined 
ph5 = " wsp " > to the paragraphs . The FFTS tags the para - 35 context based positions across multiple pages based on page 
graph breaks , for example , as < div data - ph5 = " wsp ” > . dimensions and the appended tags . The FFTS performs 

The file format transformation system ( FFTS ) positions hyphenation and justification in the rendered marked - up 
the floats , for example , figures , tables , text boxes , etc . , closer content in the reversible second file format to provide 
to anchors within the available space . Where anchors are not kerning based on aesthetics , for example , for avoidance of 
available , the FFTS appends anchors at the input location of 40 loose lines and blank rivers . The reversible second file 
the float . The FFTS represents the floats , for example , as format allows the marked - up content to be reversed to the 
< div data - ph5 = " float " > with a relevant identifier ( id ) attri - first file format to restore the continuous page . The rendered 
bute . The corresponding anchors are represented as < span marked - up content in the reversible second file format is 
data - ph5 = " float - anchor " > with a " refid ” attribute matching accessible on one or more multiple browsers on multiple 
the " id " attribute value of the corresponding float . The FFTS 45 Operating systems . The fixed page in the reversible file 
initially positions the floats near their anchors and then format to which the marked - up content in the first file format 
moves the floats to the bottom or top of the current page , or is transformed is expressed , for example , as a pixel dimen 
to one of the following pages according to the availability of sion equivalent of a paper size or a device size . The data 
space similar to footnotes . The FFTS positions floats , for model of the reversible file format , for example , referred to 
example , images , tables , text boxes , pull - outs , etc . , in prox - 50 as the PH5 format transforms a fluid page , for example , in 
imity to the anchor and ensures that grouped elements such a hypertext markup language ( HTML ) format to a fixed 
as captions for the floats , if any , appear immediately before page , for example , in the reversible file format or the PH5 
or after the floats , and that the captions are not widowed or format , where the transformation is reversible . That is , the 
orphaned . The FFTS handles the grouped elements com - FFTS interprets a fluid page and delivers a fixed page . The 
prising , for example , a float and a caption associated with the 55 tagged input allows the transformation of a fluid page to a 
float in the reversible file format at a position assigned in the fixed page . The enriched inheritance comprises page breaks . 
marked - up content of the first file format to the float . The other elements are defined in terms of the page breaks . 

The file format transformation system ( FFTS ) declares The extension of the fixed page in the PH5 format is , for 
uniform resource locater ( URL ) breaks to a paging engine . example , . PH5 . The FFTS bridges fluid web - content and 
The FFTS couples expressions such as footnotes to page 60 fixed - page typesetting , originating as a fluid HTML , without 
breaks . The page break breaks a web page into a predefined a reference printer at the destination . The PH5 format is 
length and delivers cut pages , while ensuring headings and similar , for example , to a zip file format such as an electronic 
words at the beginning and end paragraphs are not widowed publication ( ePub ) format and can be opened in a common 
or orphaned . The FFTS introduces page breaks when a script browser on any operating system in a fixed page view . A 
cookie cuts the fluid page to a reference dimension . The 65 PH5 file can be back - transformed into a standard hypertext 
FFTS introduces a page break tag , for example , < div data - markup language ( HTML ) file from which the PH5 file was 
ph5 = " wspbr " > to the appropriate line break . The FFTS generated with the fluidity of the HTML file restored . 
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tion . 

In the PH5 data model , the file format transformation horizontal line to separate the main content from the foot 
system ( FFTS ) performs document intelligence tagging . note matter and tags the horizontal line as < div data 
Tagging the spaces or blanks effects visible content for ph5 = " footNoteRuler " > . The FFTS tags floats , for example , 
emulation and standardization . In the PH5 file format , line “ FIG . 1 ” and “ FIG . 2 ” exemplarily illustrated in FIG . 2 , as 
break candidates are identified and marked up as page 5 < div data - ph5 = " float " > with a relevant " id " attribute and 
breaks . With this method , implicit statements in the docu - tags corresponding anchors as < span data - ph5 = " float - an 
ment are understood and tagged for downstream machine chor ” > with a “ refid ” attribute matching the “ id ” attribute 
reading or paging . The transformation from a fluid file value of the corresponding float . The FFTS renders the PH5 
format to the reversible file format , that is , the PH5 file page 201 with the PH5 tags disclosed above . The FFTS 
format is accomplished subject to the availability of a tag set 10 creates headers and footers using auto - generated content 
that exposes an understanding of document semantics to wrapped in < div data - ph5 = " page - header " > and < div data 
scripts that generate the PH5 package . Creation of the tag set ph5 = " page - footer " > respectively , with sub - elements for left , 
allows creation of a fixed page view that captures document right , or center positioning . 
elements that are expressed relationally and that are then The file format transformation system ( FFTS ) performs 
assigned page - and - context - appropriate placement and styl - 15 PH5 tag recognition for automated browser based pagination 
ing . A PH5 file , as a portable document , anticipates the tag and generates output pages 202 . The FFTS recognizes the 
set in a work queue and defines a standard for creating the PH5 format tags appended in the PH5 tagged hypertext 
same . The PH5 files do not need reference printers , driver markup language ( HTML ) page 201 . As exemplarily illus 
installations , configuration of printer settings , etc . , and also trated in FIG . 2 , the PH5 tagged HTML page 201 comprises 
do not need a reader application or a browser plug - in . 20 two figures labeled as “ FIG . 1 ” and “ FIG . 2 ” along with 
Furthermore , the PH5 files allow offline storage of informa - another float . During the tag recognition process , the FFTS 

encounters the float tag of the first float , that is , FIG . 1 , in the 
FIG . 2 exemplarily illustrates an interpretation of marked PH5 tagged HTML page 201 and positions “ FIG . 1 ” proxi 

up content in a reversible second file format , herein referred mal to the corresponding citation until the FFTS encounters 
to as a PH5 format . A typical HTML page does not have tags 25 a page break tag . When a page break tag is encountered 
specified for spaces . The HTML page comprises a header , a based on the availability of space , the FFTS positions the 
footer , footnotes , floats such as figures , tables , images , float “ FIG . 1 ” at the top or bottom of the page close to the 
video , audio , etc . The file format transformation system respective citation . The FFTS then allows the reflow of the 
( FFTS ) loads a hypertext markup language ( HTML ) page HTML content to fit in the specified page width . The FFTS , 
with associated cascading style sheets and transforms the 30 upon recognizing , the footnote tag introduces the footnote 
HTML page to a PH5 page 201 of the PH5 format as matter at the bottom of the page in close proximity to the 
exemplarily illustrated in FIG . 2 . During the transformation , respective citation . The FFTS introduces a footnote ruler to 
the FFTS identifies word spaces and block elements in the separate the main content from the footnote matter upon 
HTML page and appends the identified word spaces and the recognition of the footnote tag . The FFTS further encounters 
identified block elements with appropriate PH5 format tags . 35 a page number tag and introduces a page number at the 
For example , the FFTS tags each word space with a tag bottom of the page after the footnote matter . The FFTS then 
< span data - ph5 = " ws ” > and appends a tag < div data breaks the page into an individual page after encountering 
ph5 = " wsp " > at the end of every paragraph . The FFTS the page break tag which is placed based on the reference 
identifies line breaks using JavaScript® and tags the iden - page height . 
tified line breaks , for example , with a tag < span data - 40 The file format transformation system ( FFTS ) then pro 
ph5 = " wsbr " > . Further , the FFTS tags the line breaks that ceeds to the next section after the page break tag , proxies 
end with a hyphen , for example , with a tag < span data “ FIG . 2 " and other floats , for example , audio , video , tables , 
ph5 = " wshbr " > . The FFTS system performs tagging without etc . , to a linked source , positions these floats according to 
replacing the original HTML tags , thereby preserving the the availability of space , positions page breaks according to 
original HTML tags to allow the final output reversible file 45 the pixel dimension of the page , and inserts a page number 
format to be reverted back into HTML page , if a user wants for the current page . The FFTS then proceeds to the next 
to suppress the changes and revert back to the HTML page . section after the page break tag , positions the remaining 
The tagged HTML page , that is , the PH5 page 201 exem - footnotes on the next page , and inserts a page number for the 
plarily illustrated in FIG . 2 , contains all the content of the next page . The FFTS performs the page transformation 
original input HTML page along with the PH5 format tags . 50 process until the last page break tag is recognized . 
The tagging process allows the FFTS to transform a fluid FIGS . 3A - 3F exemplarily illustrate a flowchart compris 
HTML page into fixed HTML pages . A fluid HTML page ing the steps performed by the file format transformation 
contains responsive content elements that resize their posi system ( FFTS ) for transforming marked - up content in a first 
tion and geometry according to a web browser width . file format , for example , a hypertext markup language 

The file format transformation system ( FFTS ) further 55 ( HTML ) format to a reversible second file format , hereafter 
introduces a page break tag < div data - ph5 = " wspbr " > next to referred to as a “ reversible file format " . As exemplarily 
an appropriate line break with reference to dimensions of the illustrated in FIG . 3A , the FFTS loads 301 the HTML 
page . The FFTS inserts a page number tag < div data - content with cascading styling sheets ( CSS ) in a browser and 
ph5 = " page - number ” > at the bottom of the page . The FFTS examines 302 the loaded HTML content . The FFTS ana 
positions any available footnotes proximate to a respective 60 lyzes and describes syntactic roles of the HTML content . 
citation and once the page breaks are introduced , the FFTS The FFTS introduces 303 hidden code points , for example , 
tags the footnotes < div data - ph5 = " footnote " > and positions soft hyphens into the HTML content based on popular 
the footnotes at the bottom of the page . The FFTS places an dictionary elements , for example , dictionary syllables . The 
additional class tag after the first footnote " firstFootnote ” FFTS then reflows 304 the HTML content to fit a desired 
and tags the following footnotes with an additional tag 65 page width with a running continuous page height . The 
" notFirstFootnote ” to differentiate between the first footnote reflow process is used in a markup language document to 
and the following footnotes . The FFTS system introduces a render the markup language document to different types of 




























