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- Pursuant tdittp://www.w3.org/Consortium/Legal/ipr-notice.html , some information included in this
publication is from copyrighted material from the World Wide Web Consortium as described in
http://www.w3.0org/Consortium/Legal/copyright-documents.html : Copyright (C) 1995-200%/orld

Wide Web Consortium, (Massachusetts Institute of Technology, Institut National de Recherche en Informatique et en
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body of this work where first used.

- Other original material herein is copyright (C) 1998-2008 Crane Softwrights Ltd. This is commercial material and may nc
be copied or distributed by any means whatsoever without the expressed permission of Crane Softwrights Ltd.

Disclaimer

- By purchasing and/or using any product from Crane Softwrights Ltd. ("Crane"), the product user (“reader") understands
that this product may contain errors and/or other inaccuracies that may result in a failure to use the product itself or oth
software claiming to utilize any proposed or finalized standards or recommendations referenced therein. Consequently,
is provided "AS 1S" and Crane disclaims any warranty, conditions, or liability obligations to the reader of any kind. The
reader understands and agrees that Crane does not make any express, implied, or statutory warranty or condition of au
kind for the product including, but not limited to, any warranty or condition wggdrdeto satisfactory quality, merchantable
quality, merchantability ofitness for any particular purpose, or such arisingwydtatute, usage of trade, course of dealing
or otherwise. In no event will Crane be liable for (a) punitive or aggravated damages; (b) any direct or indirect damages
including any lost profits, lost savings, damaged data or other commercial or economic loss, or any other incidental or
consequential damages even if Crane or any of its representatives have been advised of the possibility of such damage
they are foreseeable; or (c) for any claim of any kind by any other party. Reader acknowledges and agrees that they be
the entire risk as to the quality of the product.
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Practical Formatting Using XSL-FO (Prelude) /
(cont.) ’\v‘(
Preface

The main content of this book is in an unconventional style primarily in bulleted form

derivations of the book are used for instructor-led training, requiring the succinct
presentation

- note the exercises included in instructor-led training sessions are not included in

the book

derivations of the book can be licensed and branded for customer use in delivering
training
the objectye of this style is to caey the essence and details desired in a compact, easily
perused form, thereby reducing the searchdpmords and phrases in lengthy paragraphs
each chapter of the book corresponds to a module of the training
each page of the book corresponds to a frame presented in the training
a summary of subsections and their pages is at the back of the book

Much of the content is hyperlinked both internally and externally to the book in the 1-up
full-page sized electronic renditions:

note when using the Acrobat Reader fangation, the history "back"dystrole sequence
is "Ctrl-Left"
page references, e.g.: Chapter 3 Basic concepts of XSL-FO (page 44)

- the back-of the book index is hyperlinked to the body of the book

- the letter references at the bottom of each page are hyperlinked to the index
construct references are typeset with conventions

- formatting objects are in monospaced text in brackets,<®agic-link>

- properties are followed by "=", e.gpaseline-shift=

- data types are in proportional text in brackets, e.g.: <angle>
references to sections of the Recommendation are in parentheses, e.g.: (7.13.3)
external references are in monospaced text, e.g.:
http://www.w3.0rg/TR/2001/REC-xsl-20011015/xslspec.html
chapter references in book summary
section references in chapter summary
subsection references in table of contents at the back of the book
no hyperlinks are present in the cut, stacked, half-page, or 2-up renditions of the material
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- Introduction - Paginating structured information

- Chapter 1 - Introducing XSL-FO

- Chapter 2 - The context of XSL-FO

- Chapter 3 - Basic concepts of XSL-FO

- Chapter 4 - Area and page basics

- Chapter 5 - Generic body constructs

- Chapter 6 - Tables

- Chapter 7 - Floats, footnotes and containers

- Chapter 8 - Flows, static content and page geometry sequencing
- Chapter 9 - Bookmarks and indexes

- Chapter 10 - Breaks, keeps, spacing, borders and backgrounds
- Chapter 11 - Supplemental objects

- Chapter 12 - Interactive objects

- Chapter 13 - Where XSL-FO 1 falls short

- Annex A - Using XSLT with XSL-FO

- Annex B - XSL-FO expressions

- Annex C - XSL-FO object summary

- Annex D - XSL-FO property summaries

- Annex E - Sample tool information

- Conclusion - Where To Go From Here?

Series: Practical Formatting Using XSL-FO
Reference: PFUX
Pre-requisites:
- knowledge of XML syntax
Outcomes:

- exposure to example scripts
- exposure to basic terminology
- exposure to every formatting object
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Paginating structured information

Introduction - Practical Formatting Using XSL-FO }\kA‘/

This book is oriented to the XSL-FO stylesheet writer, not the XSL-FO processor implementer
- certain behaviors important to an implementer are not included
- objective to help a stylesheet writer understand the language facilities needed to solve
their problem
- alanguage reference arranged thematically to assist comprehension
- a different arrangement than found in the Recommendation itself

This book covers every formatting object of XSL-FO both versions 1.0 and 1.1:
- & content specific to XSL-FO 1.0 is marked with a "1.0" icon at the beginning of the
line
- 1 content specific to XSL-FO 1.1 is marked with a "1.1" icon at the beginning of the
line
First two chapters are introductory in nature
- overview of context of XSL-FO amongst other members of the XML family of
Recommendations
- basic flow diagrams illustrate use of XSL-FO
- basic terminology and concepts are defined and explained
Third chapter covers the basics of the area model and page model
- an understanding of the conceptual rendering areas being created by the stylesheet writer
- important to understand these models in order to apply the language features
Fourth through twelfth chapters address XSL-FO vocabulary
- all objects are described in detail and their properties are summarized
- significant or important properties are highlighted and described
Thirteenth chapter outlines where the XSL-FO vocabulary falls short
- formatting requirements that are often needed but not available
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Paginating structured information (cont.)

Introduction - Practical Formatting Using XSL-FO }\kA‘/

Introduction (cont.)

First annex overviews issues of XSLT when working with XSL-FO
- dependencies on XSLT by XSL-FO
- issues to remember when writing XSLT
Second annex covers XSL-FO expressions
- rules when writing expressions
- issues to remember
Third and fourth annexes include object and property summaries derived from the
Recommendation
- groupings of objects and properties
- alphabetical lists of objects and properties
- print-oriented summary of all productions
Last annex addresses questions regarding tools
- lists of questions for processor implementers when assessing tool capabilities

External ZIP file included with the purchase of the book

- all of the complete scripts utilized in the documentation as stand-alone files ready for
analysis and/or modification
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Chapter 1 - Introducing XSL-FO /

W

- Introduction - Contrasting browsed vs. paginated presentations
- Section 1 - Fine-grained control of layout nuances
- Section 2 - The many existing deployments of XSL-FO
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Practical Formatting Using XSL-FO
Contrasting browsed vs. paginated presentations /
Chapter 1 - Introducing XSL-FO }\ a (
\/

Consider two media for presenting information to users

- presenting information in a browser window is fundamentally different than presenting
the same information in printed form
- browser screens are dynamic
- navigating around information is the responsibility of the browser
- in response to user actions
- the page dimensions can be changed by the reader of the information
- the width can be modified after the information is presented, requiring the
information to be reflowed in the new dimensions
- the length of the screen is essentialfynite and grows to accommodate the
amount of information on the page
- printed pages are static
- navigating around information is the responsibility of the reader
- based on cues given in the printed text
- the page dimensions are fixed by the presenter of the information

Maintaining information separately for two presentations is troublesome

- perhaps the HTML presentation is authored separately from the printed presentation
- since the navigation tools are different, each authoring tool gives the author a
different user interface and authoring options
- the lack of a common source of content introduces maintenance challenges
- problems when ensuring changes in one are reflected in the other
- best to have a single source of information to rearrange and re-label for different
presentations
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Contrasting browsed vs. paginated presentations /

(cont.) ’\v‘

Chapter 1 - Introducing XSL-FO

Consider a fragment of training content presented in a browser screen
- hyperlinks are recognized by the underscored text in blue
- in a black and white print this may be confused with the underscored text at the
top of the window that isn't a hyperlink
- a hyperlink with focus exposes the target of the hyperlink in the status line of thewvindo
- requires interaction with the browser to check each of the possible target locations
- traversing the hyperlink involves interacting with the user agent

; Practical Formatting Using XSL-FO - IE6.0 - Crane Softwrights Lid_

J File ”H O Back - ”HMdress I@ T \prespka'pres‘module-2 Htm j a Go
—
= €.¢g. merge-property-values(property-name) [
» this looks for the property value directly from the
particular sibling object specification
corresponding to a given state of the user interface
o summarized in Functions summarized by name

Numerous property data types r

summarized in Property data types
simple-valued and compound-valued values

[S s

Numerous functions available for expressions

summarized in Functions summarized by name
numeric functions can be applied to lenath values by reducing =l
|@ file:/#/T . /prespkg/pres/module-0 himHdatatypes I_I_I_l J My Computer A

[ )
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Practical Formatting Using XSL-FO
Contrasting browsed vs. paginated presentations

(cont.) ’\v‘(/

Chapter 1 - Introducing XSL-FO

Consider the training information being authored in HTML for the web presentation:

o <p>Numerous property data types</p>

02 <ul>

s <li>summarized in <a href =" nodul e- D. ht m#dat at ypes" >Property
u data types</a></li>

s <li>simple-valued and compound-valued values</li>

06 </ul>

oz <p>Numerous functions available for expressions</p>

08 <ul>

09

10 <h2><a nane="dat at ypes" >Property data types</a></h2>

Of note:
- lines 3-4 show the markup for the highlighted hyperlink

- the title of the referenced item in line 10 is copied as the "clickable text" of the

canvas
- changing the title requires changing all references to the title
- the entire web page could span dozens of printed pages
- the hyperlink information is lost
- no indication of where a target of a hyperlink is found
- no tools for navigating the collection of pages

Authoringthe information in a word processor would require similar duplication of information

- changes to a title requiring changes to all references to the title
- adding of page numbers and page number citations
- necessitating distinct content from the web-based content

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
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Practical Formatting Using XSL-FO

Contrasting browsed vs. paginated presentations /

(cont.) ’\v‘

Chapter 1 - Introducing XSL-FO

Consider an XML representation of the same training material

- we can use any vocabulary of element types and attributes to represent the concepts of
training information
- the hyperlink to another location can be an empty element
- all that is needed is to know what is being referenced not how it is presented

o1 <Course>

o2 <title>Practical Formatting Using XSL-FO</title>

03 ...

os <module id="basic">

s <title>Basic concepts of XSL-FO</title>

s <lesson id="vocab">

o7 <title>Formatting object XML vocabulary</title>

e <frame id="propexp">

09 <title>Property value expressions</title>

10 ..

u  <point>summarized in <ref idref="funcname"/></point>

12 </points>

13 <para>Numerous property data types</para>

1 <points>

15 <point>summarized in <ref idref="datatypes"/></point>
16 <point>simple-valued and compound-valued values</point>

17 </points>

18 <para>Numerous functions available for expressions</para>

19 <points>

20 <point>summarized in <ref idref="funcname"/></point>

21 ...

2 <[frame>

23 </lesson>

21 </module>

25 ...
s <frame id="funcname">

a7 <title>Functions summarized by name</title>
28 .un
o </frame>
30 +uu
1 <frame id="datatypes">

»  <title>Property data types</title>
33 ...
s <[frame>
35 ...

3 </course>

N

N

w W

w
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Practical Formatting Using XSL-FO
Contrasting browsed vs. paginated presentations

(cont.) \VI/

Chapter 1 - Introducing XSL-FO

Of note:
- the same hyperlink is an empty XML element on line 15
- attribute points to the frame being referenced
- transformation can obtain the title of the referenced section at presentation time
- only one place to maintain the title
- guarantees consistency in presentation during maintenance

The Extensible Stylesheet Language Transformations (XSLT) is used for presentation anc
transformation

- rearranges instances of XML information into instances of other vocabularies

- e.g. an XSLT tool reads our XML instances and produces an instance of the HTML

vocabulary
- the stylesheet dictates how the HTML is created with the hyperlink reference for
traversal and the clickable content for the canvas

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
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Practical Formatting Using XSL-FO

Contrasting browsed vs. paginated presentations /

(cont.)

Chapter 1 - Introducing XSL-FO

o/

Consider the same training information presented in the printed form
basic presentation of the material is similar to that of the browser presentation
- content is paginated over a number of fixed-size pages
- navigation tools are different for the collection of pages

Page 12 of 541

Pracrical Formarting Using XSL-FO

Property value expressions
Chapter 2 - Basic cancepts of XSL-FO
Secton 3 - Fonmatimg object XML vocabalary

A properiy’s value can be the evaluation of an expression

- may include lixed values
- .8 space-hefore-
- may 1|1-:.|ud|. contexiually
- .8 space-hefore m-parent {fo

—size) div 2

- same urh_m[ur\ as in XPath 1 [J
- includes same operands as in XPath 1.0
- includes length values as operands that are ot allowed in XPath 1.0
- expressions influenced by the font size evaluate the font size before evaluatiing any
other components of the expression
Core function library defined for property expressions
- functions with access to property values of the current node

Fopart y—name )

- g8 inherited-property-value |
- this ohiaing a value that may bhe '|||Lt.lj:I|.d on the current node or may be
inherited from the closest ancesteal node that specifies the value
- Tunciions with access (© |)H.J|)LI.‘I} \¢I|IJL\ irl other nodes

= |hl\](l(lk\1l]l the property 'u:llI.IL dl]l‘Lll\' from the parent ohject specification

merge-praperty-values (pro

- this looks for the property value dlrLLI]} feam the particular sibling ohject
specilicanon corresponding (o a given state of the user interface

- summarized in Functions summarized by name (page 307)

v—fiamea)

Numerous property data types
- summarized in Property data types (page 327)
- simple-valued and compound-valeed values
Mumerous functions available for expressions
- summarized in Functions summarized by name (page 307)
- numeric funciions can he applied © length values by reducing the "unil power” and
adding it back again after
- a lengih has a unit power of 1, while a number has a unit valuee of zero

- eg round () takes a number argument and not a length argument
- can use! round { lepgif-—wvelys div 1. 0cm ) * 1, 0em
i L el ! Page 41 af 4045
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Practical Formatting Using XSL-FO
Contrasting browsed vs. paginated presentations /

(cont.) ’\v‘

Chapter 1 - Introducing XSL-FO

Of note:

- the hyperlinks are rendered with the page number of the target of each reference
- the page number is shown at the bottom right of the page for navigation
- the module and lesson information is shown at the top left for context

The Extensible Stylesheet Language Formatting Objg&k-F£O) XML vocahlary is used
to express pagination semantics

- architecturally the same as when we use HTML to express browser semantics
we learn the XSL-FO vocabulary representing the XSL-FO semantics
- e.g. how to express a hyperlink as a page number citation
- same as we needed to know what HTML can do in a browser
- e.g. how to express a hyperlink as an anchor
instances of our XML vocabularies are transformed into instances of the XSL-FO
vocabulary
- e.g. transforming outrref/> elements intepage-number-citation/> elements
- same process as is needed to go from XML to HTML
- e.g. transforming owref/> elements intxa> elements
an XSL-FO engine interprets the XSL-FO semantics to produce the printable results
- e.g. an XSL-FO tool reads our XSL-FO and produces a PDF file
- same process as is needed by a web browser for HTML
- e.g. a browser user agent reads our HTML and renders a screen window
only difference is the selection of presentation semantics appropriate for the desired
target medium

XSL-FO offers many nuances of flow and formatting semantics
- fine-grained control over layout and appearance

Audiences for browser windows can be different than those for printed information

- a whole constituency of users does not accept reading information from a computer
screen
- will only read information from printed pages
- those who do read lengthy documents from browser windows periodically need a print:
rendition
- the naigation tools on the screen are not translated to the paper form wsebro
print request
- often the different perspective requires a different arrangement
- not just a decorated version of the same arrangement of the information

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
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Practical Formatting Using XSL-FO
Fine-grained control of layout nuances /
Chapter 1 - Introducing XSL-FO }\ a (
Section 1 - Fine-grained control of layout nuances M

XSL-FO gives control to the stylesheet writer over many layout constructs useful in printing
applications
- pagination
- static content (headers and footers)
- page sequences (odd/even, first/middle/last, blank/not-blank)
- blocks of lines and inline areas
- lists and parallel blocks
- images (external and embedded)
- hyperlinks (internal and external)
- leaders (elastic and inelastic)
- floats, footnotes, containers
- tables
- change bars
- bookmarks
- indexes
- bi-directional text protection

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
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Practical Formatting Using XSL-FO
The many existing deployments of XSL-FO

Chapter 1 - Introducing XSL-FO N /
Section 2 - The many existing deployments of XSL-FO M

Vendors report wide-spread deployment of this technology in real-world high-volume
publishing requirements

- what follows is only a sample list of applications
- check vendor sites for case studies

Day-to-day life touches on documents meeting stringent layout requirements

- presentation and training material handouts

- high-school student study guides

- online train tickets in Germany

- account statements and telephone bills

- technical manuals, user guides and maintenance documentation
- e.g. Daimler and Nokia

- share portfolio overviews and 401K statements

- printed box forms for manual entry

- multilingual pension letters

- bulk mail applications

- mortgage documents

- commercial books
- e.g. Prentice Hall and O'Reilly Safari

Government use:

U.S. intelligence documents
- publishing in XSL-FO with a copy from the XSL-FO into HTML
legislation (bills, acts and amendments)
- "The Daily Threat Assessment” (U.S.)
- varying detail and classification levels; distribution to the Joint Chiefs of Staff
government forms
XBRL reports for Federal Financial Examination Council
Medicare-related applications and enroliment booklets

Public use:

- digitally-signed XSL-FO stylesheets
- allows a commercial-grade tool to be distributed freely for only signed stylesheet
- any change to the stylesheet prevents the processor from using it
- protects vendor from a customer using a publicly-available tool for private use
- printing UBL invoices using the United Nations Layout Key
- see Crane's web site for an example

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
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Chapter 2 - The context of XSL-FO /

W

- Introduction - Overview
- Section 1 - The XML family of Recommendations
- Section 2 - Examples

Outcomes:

introduction to objectives and purpose

awareness of available documentation

an avareness ofiailable documentation and a small subset of pubh@jtable resources
exposure to example scripts

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
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Overview

Chapter 2 - The context of XSL-FO }\kA‘/

In this chapter we look at four technologies. In later chapters we will both set the stage for
and delve into the semantics of paginated formatting available through detailed examples,
definitions of terminology, and an examination of each of the formatting objects.

Extensible Markup Language (XML)

- hierarchically describes an instance of information
- using embedded markup according to rules specified in the Recommendation
- according to aecalulary (a set of element types each with a name, a structure an
optionally some attributes) described by the user
- optionally specifies a mechanism for the formal definition of a vocabulary
- controls the instantiation of new information
- validates existing information

Document Style Semantics and Specification Language (DSSSL)

- an internationally standardized collection of style semantics

- a specification language for the transformation of structured information and the
application of the standardized internationalized style semantics for paginating structur
information

Cascading Stylesheets (CSS)

- a set of formatting properties to attach to structured documents
- defines a cascade of property sources from the markup to the embedded stylesh
to the external stylesheet to the default presentation semantics of the processor
- browsers supporting CSS can render the document structure of HTML documents or
XML documents according to the properties

Extensible Stylesheet Language Family (XSLT/XSL/XSL-FO)

- XSL Transformations (XSLT)
- specifies the transformation of XML-encoded information into a hierarchy using
the same or a different document maa@arily for the kinds of &insformations
for use with XSL
- XSL (Formatting Semantics, a.k.a. XSL-FO)
- specifes the wcalulary and semantics of the formatting of information for paginated
presentation
- colloquially referred to at times as XSL Formatting Objects

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
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Practical Formatting Using XSL-FO

Extensible Markup Language (XML) /

Chapter 2 - The context of XSL-FO N
Section 1 - The XML family of Recommendations M

- http://www.w3.0rg/TR/REC-xml

A Recommendation fulfilling two objectives for information representation

- capturing information in a hierarchical form in markup according to basic XMhete
constraints
- creating well-formed documents of elements, attributes and other constructs
- restricting and/or validating hierarchical information in XML to arbitrary 1sgecified
constraints
- defining a model or grammar for the structure and content of a document
- collection of available element types and their respective attributes
- inherent relationships between information in the hierarchy
- vocabulary can be expressed formally in XML 1.0 as a Document Type
Definition (DTD)

Nothing in XML is related to presentation or rendition

- no inferred semantics for the display or formatting of information when using XML
- xml:space is used only for the significance of the white space in the document

The vocabulary of elements and attributes used in an instance can be validated

- at a grammar level by a declarative document model
- structural validation
- the nesting and order of elements and their use of attributes
- lexical validation and integrity
- certain aspects of content and the allowable string values of attributes
- a distinct process separate from the applications acting on the information
- analysis against the DTD
- analysis using other validation mechanisms (e.g. XML Schema, RELAX-NG
Schema, Schematron, etc.)
- at a semantic level by the application processing the information
- the semantics of information is not defined by the grammar or structure of the
information
- information "means" exactly what any application processing the informaiois w
it to mean
- the application analyzes the structure and content of the information for
appropriateness to its purpose
- can test conditions or constraints that cannot be expressed in a formal
document model syntax
- can algorithmically determine validity to support requirements not easily
expressed declaratively
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Practical Formatting Using XSL-FO

Extensible Markup Language (XML) (cont.) /
Chapter 2 - The context of XSL-FO }\ a (
Section 1 - The XML family of Recommendations M

XML vocabularies can be translated to an application's specific vocabulary

- our XML vocabularies should be designed according to the business processes actin
on the information, not around the appearance
- flexibility to have many different appearances for the same information
- a presentation application vocabulary could just be attribute values added to our own
vocabularies without changing element names (e.g. Cascading Stylesheets (CSS))
- we can add properties that are recognized by a browser
- our information is then rendered visually or aurally according to the properties
- a presentation application vocabulary could be elements and attributes expressing th
semantics of browsing information (e.g. Hypertext Markup Language (HTML) or Scalabls
Vector Graphics (SVG))
- browsers have adopted common presentation semantics for HTML constructs
- if the presentation semantics are sufficient, we need only use HTML
- if the presentation semantics are insufficient, we can use both HTML and CSS
- CSS-aware browsers would present the information as desired
- non-CSS-aware browsers would at least present the information using the
presentation semantics of HTML

Namespaces distinguish constructs in information from different vocabularies

- a single instance can contain information from different document models
- the recognition of element types by an application is through combination of namespa
URI string and un-prefixed element type name
- the prefix used in the instance is irrelevant to the application

An application can only act on the vocabulary it recognizes and must have a behavior for
vocabulary it doesn't recognize
- a web browser understands the HTML and CSS vocabularies
- displays understood constructs accordingly
- ignores unrecognized constructs while passing content through to the canvas
- an e-commerce application understands the vocabulary designed to trigger behavior
- performs the functionality accordingly
- could exit with an error or warning for unrecognized constructs
- a namespace-aware application can recognize constructs from different vocabularies
- using namespaces/gs us better labels for the elements and attributes in our XML
information than simple names
- the semantics of our information is assumed by the application we use to proce:
our information through the labels we use
- using better labels results in more successful application processing
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Practical Formatting Using XSL-FO

XML information links /
Chapter 2 - The context of XSL-FO N
Section 1 - The XML family of Recommendations \M(
Links to useful information

- http://www.xml.com/axml/axml.htm| - annotated version of XML 1.0

- http://xml.coverpages.org/xml.html - Robin Carer's famous resource collection

- http://xml.coverpages.org/xll.html - Extensible Linking Language

- http://xml.silmaril.ie/ - Peter Flynn FAQ

- http://www.xmlbooks.com/ - a summary of available printed books

- http://www.CraneSoftwrights.com/links/trn-20080127.htm - training material

- http://mwww.CraneSoftwrights.com/resources - free resources

- http://XMLGuild.info - consulting and training expertise

- http://xml.coverpages.org/elementsAndAttrs.html - a summary of opinions
Related initiatives and specifications

- http://www.w3.0rg/TR/2004/REC-xml-infoset-20040204 - XML Information Set

- http:/lwww.w3.org/TR/xmlschema-0/ - W3C XML Schema

- http:/lwww.relax-ng.org - ISO/IEC 19757-2 RELAX NG (based on RELAX and

TREX)
- http://www.schematron.com - ISO/IEC 19757-3 Schematron
- http://www.nvdl.org - ISO/IEC 19757-4 Namespace-based Validation Dispatching
Language (NVDL)
- http://www.w3.0rg/TR/DOM-Level-2/ - Document Object Model Level 2
- http://www.saxproject.org - Simple API for XML
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Practical Formatting Using XSL-FO

Document Style Semantics and Specification /
Language (DSSSL) ’\v‘(

Chapter 2 - The context of XSL-FO
Section 1 - The XML family of Recommendations

- ISO/IEC-10179:1996
- http://lwww.y12.doe.gov/sgml/wg8/dsssl/readme.htm
Transforming and formatting structured information

distinguishes the separate behaviors required to style structured information
a transformation language to rearrange structured information

pagination semantics for presenting information in fixed-sized folios
includes an extension mechanism for arbitrary formatting semantics

A programming language for transforming structured information

- specifies relationships between multiple input documents in the transformation to zer
or more output documents
- uses side-effect-free dialect of Scheme (itself a derivative of LISP) for the expression

language
A standardized set of formatting semantics for paginated output
- specifies the intent of the result of a formatting process
- does not specify the rendering process
- no bias in constructs to any particular writing direction
A framework for implementation-defined sets of formatting semantics
- there exists a set of semantics for formatting into SGML/XML markup, thus implementing
a transformation function through the use of formatting facilities
Custody of ISO/IEC JTC 1/SC 34/WG 2

- formerly ISO/IEC JTC 1/WG 4
- formerly ISO/IEC JTC 1/SC 18/WG 8
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Practical Formatting Using XSL-FO

Cascading Stylesheets (CSS) /
Chapter 2 - The context of XSL-FO }\ a (
Section 1 - The XML family of Recommendations M

- http://www.w3.0rg/TR/REC-CSS1
- http:/mww.w3.0rg/TR/REC-CSS2

Formatting property assignment for web documents (HTML and XML)

- no document manipulation capabilities
- width and length of presentation are not fixed
- can be changed dynamically by the reader of the information
- developed to address incompatible vendor extensions for formatting that were being
added to browsers

Ornamentation of the document tree

- attaching stylistic information to nodes

simple prefixing and suffixing of nodes with text

control of white space around information

overlapping and transparent rectangular regions

significant use of inheritance of formatting properties from ancestral tree locations
- defines the "cascade" of application of inheritable formatting properties

Multiple media type support

- character display presentation properties

- tabular presentation properties

- aural presentation properties for visually impaired browsing
- disabled users
- mobile users

Doesn't(shouldn't)interfere with legacy browsers not supporting CSS

- values expressed in attributes and document metadata
- expression can be external to the document itself
- required to be external for XML files not using namespaces
- can be introduced to namespaeeaee XML documents through the HTMlogabulary

Working group is producing a common formatting model for web documents

- allW3C Recommendations needing presentation properties should use the CSS semantics
and associated property names where applicable
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Practical Formatting Using XSL-FO
Styling structured information

Chapter 2 - The context of XSL-FO N /
Section 1 - The XML family of Recommendations M

Styling istransformingandformattinginformation

- the application of two processes to information to create a rendered result
- the ordering of information for creation isn't necessarily (or shouldn't be constrained tc
the ordering of information for presentation or other downstream processes
- itis a common (though misdirected) first step for people working with these
technologies to focus on presentation
- the ordering should be based on business rules and inherent information properti
not on artificial presentation requirements
- downstream arrangements can be derived from constraints imposed upstream i
the process
- information created richly upstream can be manipulated into less-richly distinguishe
information downstream, but not easily the other way around
- exception when the business rules are presentation or appearance oriented (e.c
book publishing)
- the need to present information in more than one arrangement requires transformatic
- the need to present information in more than one appearance requires formatting

W3C XSL Working Group

- chartered to define a style specification language that covers at least the formatting
functionality of both CSS and DSSSL
- not intended to replace CSS, but to provide functionality beyond that defined by CSS
- e.g. add element reordering and pagination semantics

Two W3C Recommendations

- designed to work together to fulfill these two objectives
- XSL Transformations (XSLT) - versions 1.0 and 2.0
- transforming information obtained from a source into a particular reorganization
of that information to be used as a result
- Extensible Stylesheet Language (XSL/XSL-FO) - versions 1.0 and 1.1
- specifying and interpreting formatting semantics for the rendering of paginated
information
- the acronym XSL-FO is unofficial but in wide use, including at the W3C, for just
the formatting objects, properties and property values
- XSL normatively includes XSLT by reference in chapter 2
- XSLT has specific features designed to be used for XSL-FO

XSLT and XSL-FO are endorsed by members of WSSSL
- an association of researchers and developers passionate about markup technologies
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Practical Formatting Using XSL-FO

Extensible Stylesheet Language Transformations /

(XSLT) ’\V‘A
Chapter 2 - The context of XSL-FO
Section 1 - The XML family of Recommendations

- & http://www.w3.0rg/TR/xslt
- 3 http://www.w3.0rg/TR/xslt20

Transformation using construction by example

- a vocabulary for specifying templates of the result that are filled-in with information
from the source
- the stylesheet includes examples of each of the components of the result
- the stylesheet writer declares how the XSLT processor builds the result from the
supplied examples
- the primary memory management and manipulation (node traversal and node creation)
Is handled by the XSLT processor using declarative constructs, in contrast to a
transformation programming language or interface (e.g. the DOM - Document Object
Model) where the programmer is responsible for handlinglevel manipulation using
imperative constructs
- includes constructs to iterate over structures and information found in the source
- the information being transformed can be traversed in different ways any number of
times required to construct the desired result
- straightforward problems are solved in straightforward ways without needing to know
programming
- useful, commonly-required facilities are implemented by the processor and can be
triggered by the stylesheet
- the language is Turing complete, thus arbitrarily complex algorithms can be
implemented (though not necessarily in a pretty fashion)
includes constructs to manage stylesheets by sharing components in different fragments
%3 XSLT 2.0 has many more programming features and function calls than XSLT 1.0

Notintended for syntactic general purpose XML transformations

- designed for downstream-processing transformations suited for use with XSL formatting
vocabulary
- includes facilities for working with the XSL vocabulary easily
- still powerful enough fomostdownstream-processing transformation needs
- an XSLT stylesheet can be (and is) called a transformation script
- absolutely general purpose when the output from XSLT is going to be input to an
XML processor
- does not include certain features appropriate for syntax-level general purpose
transformations
- unsuitable for original markup syntax preservation requirements
- 3 XSLT 2.0 has many more syntax serialization features than XSLT 1.0
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Practical Formatting Using XSL-FO
Extensible Stylesheet Language Transformations

(XSLT) (cont.) \v/

Chapter 2 - The context of XSL-FO
Section 1 - The XML family of Recommendations

lllustration of triggered templates constructing a result:
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Of note:

- the source tree contains nodes of six different types, labeled "1" through "6"
- a number of nodes are found multiple times in the source tree
the stylesheet contains fragmented examples of the result tree
- each example template is associated with a node in the source tree
the nodes in the source tree trigger the building of the result from the example templat
- some examples are used multiple times in the result
in this example, the source tree is visited strictly in parse order to generate the result t
- the stylesheet can visit the source tree in whatever order is required to trigger th
assembly of the result tree in result parse order
- result parse order is indicated by the letters "A" through "Z"
the node at the very top of the source tree and the result tree is a root node that does
represent any actual information
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Practical Formatting Using XSL-FO

Extensible Stylesheet Language (XSL/XSL-FO) /
Chapter 2 - The context of XSL-FO N
Section 1 - The XML family of Recommendations M

- @ http://www.w3.0rg/TR/2001/REC-xsl-20011015/

- 1 http://www.w3.0rg/TR/xsl11 (http://www.w3.0rg/TR/xs )

Paginated flow and formatting semantics vocabulary

- capturing agreed-upon formatting semantics for rendering information in a paginated
form on different types of media
XSLT is normatively referenced as an integral component of XSL as a language to
transform an instance of an arbitrary vocabulary into the XSL-FO XML vocabulary
XSL-FO can be regarded simply as a "pagination markup language"
flow semantics from the DSSSL heritage

- e.g. headers, footers, page numbers, page number citations, columns, etc.
formatting semantics from the CSS heritage

- e.g. visual properties (font, color, etc.) and aural properties (speak, volume, etc.)

Target of transformation

- the stylesheet writer transforms a source document into a hierarchy that uses only the
formatting vocabulary in the result tree
- stylesheet is responsible for constructing the result tree that expresses the desired rendering
of the information found in the source tree
- the XML document gets transformed into its appearance
- stylesheet cannot use any user constructs as they would not be recognized by an XSL
rendering processor
- for example, the rendering engine doesn't know whatvaicenumber or customer
number is that may be represented in the source XML
- the rendering engine does know what a block of text is and what properties of the
block can be manipulated for appearance's sake
- the stylesheet transforms thgoice number and customer number into two blocks
of text with specified spacing, font metrics, and area geometry

Device-independent formatting constructs

- the XSL-FO vocabulary describes two media interpretations for objects and properties:
- visual media
- aural media
- a further distinction is also made at times for interactive media
- the results of applying a single stylesheet can be rendered on different types of rendering
devices, e.g.: print, display, audio, etc.
- may still be appropriate to have separate stylesheets for dissimilar media
- device independence allows the information to be rendered on different madia, b
a given rendering may not be conducive to consumption
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Practical Formatting Using XSL-FO

Styling semantics and vocabularies /
Chapter 2 - The context of XSL-FO }\ a (
Section 1 - The XML family of Recommendations M

XSLT and XSL-FO processors implement styling semantics

- recognize standardized constructs by their labels in the two respective namespaces
- elements and their attributes represent semantic concepts
- XSLT instructions and their controls
- XSL-FO formatting objects and their properties
- recognize extension constructs by their labels in namespaces recognized by the proce
- accommodate constructs by their labels in unrecognized namespaces

XSLT and XSL-FO document type definitions are described using prose

- there are no standardized XML 1.0 DTD representations of the grammar of the
vocabularies
- DTD semantics and syntax unable to fully express all of the grammatical constrain
- XSLT 1.0 and XSL 1.0 Recommendations describe the document type definitions
- processors do all aspects of validation and interpretation according to the respective
document type
- snippets of DTD content model syntax with Kleene operators used in documentation
because of the familiarity with the reader
- "?" for zero or one
- "="for zero or more
- "+" for one or more
- additional constraints not expressible in DTD content model syntax are described in
prose
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Practical Formatting Using XSL-FO

Outboard XSLT and XSL-FO processes

Chapter 2 - The context of XSL-FO
Section 1 - The XML family of Recommendations

o/

The XSL-FO and foreign object vocabularies can be used in a standalone XML instance,
perhaps as the result of an XSLT transformation using an outboard XSLT processor:

XSL Formatting and
transformation Flow Object Semantics
script Interpretation
XSLT/ in Each Domain
XSL-FO |
4
Aural
jb > Aural
Process
XSLT T Visual i
XML > Resut |—<XSL-FO » Print
Process : Process .
-
Interacti / - \
. nteractive . \
source resulting Process Interactive )
document transformed ) /
document
\; - // \ ]\ /
N Y Y
Transformation Formatting Rendering

Note the same three distinct phases as when XSLT and XSL-FO processors are combined in
a single application:

- transformation creates XSL-FO expressing our intent for formatting the source XML

- XSL-FO process interprets our intent into the information that is to be rendered on the

target device
- XSL-FO process effects the rendering to reify the result
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Practical Formatting Using XSL-FO

Transforming and rendering XML information /
using XSLT and XSL-FO \v‘(

Chapter 2 - The context of XSL-FO
Section 1 - The XML family of Recommendations

When the XSLT result tree is specified to utilize the XSL-FO formatting vocabulary:

- the normaire behavior is to interpret the result tree according to the formatting semantic
defined in XSL for the XSL-FO formatting vocabulary

- an inboard XSLT processor can effect the transformation to an XSL-FO result tree

- the XSL-FO result tree need not be serialized in XML markup to be conforming to the
recommendation (though useful for diagnostics to evaluate results of transformation)

transformation

script
XSLT/ XSL Processor Aural
XSL-FO > Aural
] Process
result :
A tree .
XSLT ' | Print i
XML > > XSL-FO M Print
Process . Process
L o SN
isplay .
H Displa |
souree Process /\ piay /
document ‘ S
] i XSL Formatting and
optional  ‘pyq Fo Flow Object Semantics
serialized Interpretation
XML in Each Domain

Of note:

- the stylesheet contains only the XSLT transformation vocabulary, the XSL formatting
vocabulary, and extension transformation or foreign object vocabularies
- the source XML contains the user's vocabularies
- the result of transformation containgkisively the XSL formatting @calulary and ap
extension formatting vocabularies
- does not contain any constructs of the source XML or XSLT vocabularies
- the rendering processes implement for each medium the common formatting semant
described by the XSL recommendation
- for example, space specified before blocks of text can be rendered visually as a
vertical gap between left-to-right line-oriented paragraphs or aurally as timed silenc
before vocalized content
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Practical Formatting Using XSL-FO

Using XSL-FO as an intermediate form /
Chapter 2 - The context of XSL-FO }\ N (
Section 1 - The XML family of Recommendations M

XSL-FO can be used as the basis upon which to build an HTML result:

the HTML page is an echo of the PDF page
the HTML page is painted using ondgiv> and<span> and formatting properties to
reproduce the appearance of the document
no attempt to utilize HTML constructs such<ag> or <li>
one can introduce augmentations into the XSL-FO (referred to in the diagram as
XSL-FO++) using a foreign namespace not recognized by an XSL-FO processor
the augmentations are ignored by the standard processor

- errors are not triggered
the augmentations can be interpreted by a script that recognizes the foreign namespace
the standard XSL-FO is translated to HTML using the publicly-available script where
not overridden by the augmentation script
the use of augmentations is entirely optional

- the standard XSL-FO to HTML conversion handles much of XSL-FO as is

paginated
result
XSL-FO
XSLT i
XML > - Result | SLFO|—» Visual # Print ‘
Process o S
-, ++ Process -~
y
source
document XSLT —»< HTML
Process
augmentation c
script
transformation pp2html. browsed
script xsl result
XSLT/
XSL-FO [
++
fo2html.
xsl
publicly-
available script

Of note:

find the latest version of tHe2html.xsl stylesheet using a Google search with the
following criteria:
- fo2html site:renderx.com
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Practical Formatting Using XSL-FO
Generating XSL-FO instances

Chapter 2 - The context of XSL-FO N /
Section 1 - The XML family of Recommendations M

The XSL vocabulary need not be created using XSLT

- volume HTML is often generated directly from applications
- XSLT can be used to transform XML into any vocabulary
- nothing in XSL-FO prevents it from being generated directly from applications

. HTML . \
> Application HTML [—» —»{ Display |
- 3 Browser \ /
Jb XSLT
N\
XML/XSLT / \
Database - XML > Display |
Browser
—L )
- XSLT Aural
1 j» > Aural
| Process
i) Application XSL-FO > Print > Print J
Process
_
Displ R
isplay . \
Displ |
Process Isplay /
/

Sole requirement of instance is the use of the XSL vocabulary namespace:

- http://www.w3.0rg/1999/XSL/Format
- can be the default namespace
- no XSL-FO attribute problems as exhibited with XSLT attributes when using the
default namespace for XSLT
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Practical Formatting Using XSL-FO

Using XSL-FO on a server

Chapter 2 - The context of XSL-FO N /
Section 1 - The XML family of Recommendations M

A typical web-based use of XSL-FO is gexer delvery of "printable versions" of information
found on a web page

- a transformation from XML to HTML creates the static information for a browser
- atransformation from XML to XSL-FO to PDF creates the static information in printable

form
- user would use the PDF reader on their system to produce the paper through the

system printer

i Server
transformation
script XSLT/ wSLT User N
for HTML HTML HTML o Display :‘
browser display »| Process \;/
XSL-FO .
> PDF PDF p  Print
Process o
r -
source ML — “
document
. XSL-
~FO
transformation > XSLT
script XSLT/| | Process
for XSL-
printed output FO
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Practical Formatting Using XSL-FO
Using XSL-FO on a server (cont.)

Chapter 2 - The context of XSL-FO N /
Section 1 - The XML family of Recommendations M

A dynamic web-based use of XSL-FO is the on-the-fly synthesis and delivery of "printable
versions" of information found on a web page

- static information is combined with user information based on the session engaged w
the user
- user information based on a predefined user profile
- application information based on a dynamic request from the user
- a transformation from XML to HTML is used to deliver the information to a browser
- a transformation from XML to XSL-FO to PDF is used to deliver a paginated form of
the information to the user
- user would use the PDF reader on their system to produce the paper through th
system printer

. Server
transformation
script XSLT/ SLT User ) \
for HTML , e HTML » Display |
browser display Process A /
user
information
(profiled or XML ‘ XSL-FO PDF Print
requested) Process g S
rd
r -
source XML XS~
document " FO
transformation XSLT
script XSLT/ ' Process
for XSL-
printed output FO
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Practical Formatting Using XSL-FO

Using XSL-FO on a server (cont.)

Chapter 2 - The context of XSL-FO
Section 1 - The XML family of Recommendations

v/

L/

A distributed web-based use of XSL-FO is to transform and produce on the target client or
send XSL-FO "on the wire" to the target client software for processing into the resulting PDF

- similar benefits to dynamic web-based on-the-fly synthesis are enjoyed

- a transformation from XML to HTML is used to deliver the information to a browser

- XSL-FO-aware client software

- disadvantage in that the XSL-FO files are somewhat large if choosing to transmit them

- advantages are that the XSL-FO processing on the client can be fast and the server can

use existing hardware assists for pure XSLT transformation

transformation Server
script XSLT/ User ye - \
for HTML » XSLT HTML [ Display |
browser display R R Process :
user
information i
(profiled or XML | .
requested) } XSL-FO Print
| Process J—
3 -
source : ' XSLT
XML N N —— | XML ___
document | Process
3 XSLT
transformatlon ‘ : XSLT XSL-FO XSL-FO Print
script XSLT/ »| Process Process -
for XSL- ——
printed output FO
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Practical Formatting Using XSL-FO

Historical development of the XSL and XSLT
Recommendations ’\v‘(

Chapter 2 - The context of XSL-FO
Section 1 - The XML family of Recommendations

Recommendation release history:

- first concept descriptidihoated in August 1997 with nofafial status within th&vorld
Wide Web Consortium (W3C)

- http://www.w3.0rg/TR/NOTE-XSL.html

- the XSL Working Group officially chartered in early 1998
- http:/lwww.w3.0rg/Style/XSL/

- agreed upon requirements for XSL by the Working Group:
- http://lwww.w3.0rg/TR/WD-XSLReq

- the XSL 1.0 Recommendation (XSL-FO) published October 15, 2001
- http://wvww.w3.0rg/TR/2001/REC-xsl-20011015/

- the XSL 1.1 Recommendation (XSL-FO) published December 5, 2006
- http://lwww.w3.0rg/TR/2006/REC-xsl11-20061205/

- the XSLT/XPath 1.0 Recommendations published November 16, 1999
- http:/lwww.w3.0rg/TR/1999/REC-xslt-19991116

- http://lwww.w3.0rg/1999/11/REC-xslt-19991116-errata - errata
- http://mwww.w3.0rg/TR/1999/REC-xpath-19991116
- http:/lwww.w3.0rg/1999/11/REC-xpath-19991116-errata - errata
- XSLT 1.1 (work abandoned)
- http://lwww.w3.0rg/TR/2000/WD-xslt11req-20000825 - requirements

- http://www.w3.0rg/TR/2001/WD-xslt11-20010824

- no incompatible changes to XSLT 1.0 in XSLT 1.1, only additional functionality

- too many interactions with plans for XSLT 2.0, so functionality to be folded into
XSLT 2.0 release

- XSLT 2.0/XPath 2.0/XQuery 1.0 published January 23, 2007

- http://lwww.w3.0rg/TR/2007/REC-xslt20-20070123/

- http:/lwww.w3.0rg/TR/2007/REC-xpath20-20070123/

- http:/lmwww.w3.0rg/TR/2007/REC-xpath-datamodel-20070123/

- http://lwww.w3.0rg/TR/2007/REC-xpath-functions-20070123/

- http:/mww.w3.0rg/TR/2007/REC-xslt-xquery-serialization-20070123/

- http://wvww.w3.0rg/TR/2007/REC-xquery-20070123/

- http://lwww.w3.0rg/TR/2007/REC-xquery-semantics-20070123/

- http://www.w3.0rg/TR/2007/REC-xqueryx-20070123
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Practical Formatting Using XSL-FO

Chapter 2 - The context of XSL-FO

XSL information links /

N e
Section 1 - The XML family of Recommendations M

Links to useful information

http://xml.coverpages.org/xsl.html - Robin Cover
http://www.mulberrytech.com/xsl/xsl-list/ - mall list
http://www.dpawson.co.uk - an XSL/XSLT FAQ
http://www.zvon.org/HTMLonly/XSLTutorial/Books/Book1/index.html -
numerous example XSLT scripts and fragments

http://www.openmath.org/cocoon/openmath/ - OpenMath project work by Dal
Carlisle

http://www.CraneSoftwrights.com/links/trn-20080127.htm - comprehensive
XSLT/XPath and XSL-FO training material

http://www.CraneSoftwrights.com/resources - free XSLT and XSL-FO resources
http://incrementaldevelopment.com/xsltrick/ - "Stupid XSLT Tricks"
http://xml.coverpages.org/xslSoftware.html - list of tools

http://www.exslt.org/ - community effort for XSLT extensions

http://exslfo.sf.net - community effort for XSL-FO extensions
http://foa.sourceforge.net/ - open source FO GUI authoring tool
http://www.xslfast.com/ - commercial FO GUI authoring tool
http://www.inventivedesigners.com/ - commercial FO GUI authoring tool
http://www.abisource.com/ - word processing with "Save As..." for XSL-FO
http://www.AntennaHouse.com/XSLsample/XSLsample.htm - paginating XHTML
ISBN 1-56609-159-4 - "The Non-Designer's Design Book", Robifilliams, Peachpit
Press, Inc., 1994

ISBN 0-8230-2121-1/0-8230-2122-X - "Graphic design for the electronic age; The

manual for traditional and desktop publishing”, VaWhite, Xerox Press, 1988 (out of
print but worthwhile to search for as a used book)
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Practical Formatting Using XSL-FO

XSL information links (cont.)

Chapter 2 - The context of XSL-FO N /
Section 1 - The XML family of Recommendations M

Examples of XSLT processors

http://www.jclark.com/xml/xt.html - James Clark
http://saxon.sourceforge.net - Mike Kay
http://msdn.microsoft.com/downloads/webtechnology/xml/msxml.asp - updated
web release of XML/XSLT processor for Internet Explorer 5 (IE6 follows the W3C
specifications)

- http://www.netcrucible.com/xslt/msxml-fag.htm - useful FAQ
http://www.altova.com/ - Altova
http://technet.oracle.com/tech/xml/ - Oracle
http://xml.apache.org/xalan/index.html - Apache Project JAVA-based
implementation (originally from IBM/Lotus AlphaWorks)
http://alphaworks.ibm.com/tech/LotusXSL - IBM/LotusAlphaWbrks wrapper for
Xalan
http://www.xmlsoft.org - XSLT for Gnome
http://www.SolaceSystems.com - XSLT-dedicated hardware (board/chip)
http://www.DataPower.com - XSLT-dedicated hardware (box)
http://www.sarvega.com - XSLT-dedicated hardware (box)
http://www.intel.com/software/xml| - Intel XML Appliance
http://www.ambrosoft.com/gregor.html - XSLT compiler
http://www.infoteria.com - IXSLT - commercial implementation
http://www.unicorn-enterprises.com/ - Unicorn XSLT Processor
http://www.a-dos.com - XSLT processor and associated tools

The above list is just some of the early or interesting processors of the very many that are
available commercially and publicly.
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XSL information links (cont.) /
Chapter 2 - The context of XSL-FO N
Section 1 - The XML family of Recommendations \M(
Examples of XSL formatting object rendering processors

- http://www.AntennaHouse.com/ - AntennaHous®/indows-based and multi-platform

versions

- http://www.RenderX.com/ RenderX - direct to PDF

- http://www.xmlpdf.com/ibex.html - Ibex - direct to PDF

- http://www.compart.net - DOPE - direct to AFP or PDF

- http://xml.apache.org/fop/ - FOP - direct to PDF, PCL, others

- http://xmiroff.sourceforge.net/ - open source to PDF

- http://www.Arbortext.com - Epic and 3B2 composition tools

- http://www.Adobe.com - Adobe Document Server

- http:/lwww.alt-soft.com - .Net - direct to PDF

- http://www.Lunasil.com - Java/COM - direct to PDF

- http://lwww.tei-c.org.uk/Software/passivetex/ - Passive TeX - TeX to PDF

- http://www.unicorn-enterprises.com/ - Unicorn UFO - TeX to PDF

- http://www.alphaworks.ibm.com/tech/xfc - IBM XFC - direct to PDF

- http://www.xmImind.com/foconverter - Pixware XFC - XSL-FO to RTF

- http://www.jfor.org/ - XSL-FO to RTF

- http://www.xsmiles.org/ - XML browser using FOP

The abee list is just some of the early processors of what is anticipated to be very many that
will be available commercially and publicly.
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Practical Formatting Using XSL-FO
Hello world example

Chapter 2 - The context of XSL-FO N /
Section 2 - Examples M

Consider a simple, but complete, XSL-FO instamgiefo.fo for an A4 page report:

o <?xml version="1.0" encoding="UTF-8"?>

o2 <root xmins="http://www.w3.0rg/1999/XSL/Format"
03 font-size="16pt">

o <layout-master-set>

s <simple-page-master

06 margin-right="15mm" margin-left="15mm"

o7 margin-bottom="15mm" margin-top="15mm"
08 page-width="210mm" page-height="297mm"
09 master-name="bookpage">

10 <region-body region-name="bookpage-body"

1 margin-bottom="5mm" margin-top="5mm" />

12 </[simple-page-master>

13 </layout-master-set>

1 <page-sequence master-reference="bookpage">
15 <title>Hello world example</title>

s <flow flow-name="bookpage-body">

17 <block>Hello XSL-FO!</block>

18 </flow>

19 </page-sequence>

20 <[root>

All examples illustrate instances of the XSL-FO vocabulary

- how the instance is created is not material to the semantics of the vocabulary
- could be hand-authored in a simple text or XML editor
- could be the result of an XSLT transformation from another XML vocabulary
- could be output from any application

- the default namespace is used in the examples for brevity and clarity
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Practical Formatting Using XSL-FO

Hello world example (cont.) Nod
W/

Chapter 2 - The context of XSL-FO
Section 2 - Examples

Rendered on the screen in two adjacent windows using conforming XSL-FO processors:

- Antenna House XSL Formatter (an interactive XSL-FO rendering tool)
- Adobe Acrobat (a Portable Document Format (PDF) display tool)
- PDF created by RenderX XEP (a batch XSL-FO rendering tool)

2 XSL Formattes B el E]| £2 Adobe Acroba =10l x|

File Edit Page ‘“iew Formatter Toole Help ﬁfile Edit Document Toolz  Plugdne  Wiew
all Window Help =181 x|
4

Hello XSL-FO!
Hello XSL-FO!

T I ;IJ 5
| |Dor|e |F‘ageSé S R I BT _bl_l

Note the two renderings are not identical
- XSL-FO only specifies the formatting process, not the rendering process
- the XSL-FO instance may be insufficient in describing the entire formatting intent
- page fidelity is not guaranteed if the instance does not express the entire intent
- XSLT semantics are extensive, but not necessarily comprehensive for certain

nuances of formatting
- the rendering may engage certain property values of its own choosing

No different than two web browsers with different user settings for fonts

- a simple web page not using CSS properties relies on the browser settings
- the HTML constructs represent the intent of what is to be formatted
- absent formatting properties are satisfied using the tool option defaults
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Practical Formatting Using XSL-FO
A detailed example of flowed content

Chapter 2 - The context of XSL-FO N /
Section 2 - Examples M

Consider a page of content from some instructor-led training material that contains a mixtt
of a table, a list, a proportionally-spaced paragraph, and mono-spaced paragraphs:

Trrtrodhec tice fee NSL-FO0

Training material example
Module 2 - The context of X8L-FO
Lizaon 2 - Examples

This page's material as an instructor-led handout:

- excerpt of formatting objects created using an XSLT stylesheet and an XSLT stylesheet
Processor
1 <«flow flow-name="pages-body":=<table:x
ztable-colum column-width="{ 210mm = 2 % 15mm )} = 2in"/>
<table-colum column-width="1in"/>
ztabhle-colurmm column-widbth="1in"/=
<table-bodys><table-rows<table-cells<block text-align="start"»
<block font-gize="1%pt">Training material example</blocks
zhlock font-size="10pt" apace-before="10pt"=Mocdule
2 - The context of XSL-FO</blocks
zhlock font-size="10pt"=Legson 2 - BExampless/blocks< /block>
</table-cells
ztable-cellz<block text-align="end":cexternal -graphic
sro="url {&guot; . . \whiteaml bmp&quot ;) "/></blocks>< /table-cells
ztable-cellz«block text-align="atart"»<external-graphic
sro="url {&guot; . . \craneaml . bmp&quot ;) "/ ></blocks>< /table-cells
=ftable-rows=/table-bady=«/tables
<block line-height="3px"><leader leader-pattern="rule"
leader-length="100%" rule-thickness="1pt"/»</blocks
=block gpace-before="8pt" font-gize="14pt">»
««This page's material as an instructor-led handout:</blocks
=zlist-block provisional-digtance-between-gtartg="._43in"
provigional-label-separation=".1lin" space-before="&pt">
zlisgt-item relative-align="hageline"s
zligt-item-label text-align="end" end-indent="label-end()"=
zhlacks=-=«/block=«/list -item-labels
zligt-item-body start-indent="body-start(}"=
> zhloack font-aize="1l4pt"zexcerpt of formatting cbjects created
susing an XSLT atylesheet and an XSLT stylesheet processore</blocks
«flist-item-body>«/list-items=</list-block>
<block gpace-before="12pt div 2" font-family="Courier"
linefeed-treatment="pregerve" white-gpace-collapse="falaas"
white-gpace-treatment="pregerve" font-gize="12pt"=<inline
: font-gize="inherited-property-value {font-gize) div 2"-01 </inline
=1t ;flow flow-name="pages-body"&gt ; &1t ;tablebgt ;
«<inline font-gize="inherited-property-value (font-gize} div 2"
=02 «/inlines &lt;table-columm colum-width. ..

TR ) AR v

BB TEATA W ENT Tatrvadvenrion to N1 T 050000 33 AW ITe RN
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Practical Formatting Using XSL-FO

Training material example /

Chapter 2 - The context of XSL-FO

N e
Section 2 - Examples M

This page's material as an instructor-led handout:

- excerpt of formatting objects created using an XSLT stylesheet and an XSLT stylesheet
processor

o <flow flow-name="pages-body"><table>

o2 <table-column column-width="( 220mm - 2 * 15mm ) - 2in"/>

es <table-column column-width="1in"/>

o <table-column column-width="1in"/>

s <table-body><table-row><table-cell><block text-align="start">
s <block font-size="19pt">Training material example</block>
o <block font-size="10pt" space-before="10pt">Module

s 2 - The context of XSL-FO</block>

oo  <block font-size="10pt">Lesson 2 - Examples</block></block>
10 </table-cell>

un <table-cell><block text-align="end"><external-graphic

2 src="url(&quot;..\whitesml.bmp&quot;)"/></block></table-cell>
13 <table-cell><block text-align="start"><external-graphic

1 src="url(&quot;..\cranesml.omp&quot;)"/></block></table-cell>
15 </table-row></table-body></table>

16 <block line-height="3px"><leader leader-pattern="rule"

17 leader-length="100%" rule-thickness="1pt"/></block>

18 <block space-before="6pt" font-size="14pt">

19 This page's material as an instructor-led handout:</block>
<list-block provisional-distance-between-starts=".43in"

21 provisional-label-separation=".1lin" space-before="6pt">

22 <list-item relative-align="baseline">

2 <list-item-label text-align="end" end-indent="label-end()">

2 <block>-</block></list-item-label>

s <list-item-body start-indent="body-start()">

s <block font-size="14pt">excerpt of formatting objects created
27 using an XSLT stylesheet and an XSLT stylesheet processor</block>
s </list-item-body></list-item></list-block>

20 <block space-before="12pt div 2" font-family="Courier"

30 linefeed-treatment="preserve" white-space-collapse="false"
a1 white-space-treatment="preserve" font-size="12pt"><inline
2 font-size="inherited-property-value(font-size) div 2">01 </inline
s >&lt;flow flow-name="pages-body"&gt;&lt;table&gt;

a <inline font-size="inherited-property-value(font-size) div 2"

s >02 </inline> &lt;table-column column-width...

N
o
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Practical Formatting Using XSL-FO

Training material example (cont.)

Chapter 2 - The context of XSL-FO
Section 2 - Examples

o/

The nesting of the hierarchy of the formatting objects in the example page:

': page-sequence

o1| flow S
: table block
| table-column list-block
| table-column list-item
| table-column list-item-label
table-body | block
table-row list-item-body
table-cell | block
block
| block block block | block
table-cell text ...
block text ...
| external-graphic | text ..
table-cell ’
block
| external-graphic |
block
| leader
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Practical Formatting Using XSL-FO

Chapter 3 - Basic concepts of XSL-FO

N

W

Introduction - Essential concepts and terminology
Section 1 - Basic concepts

Section 2 - Processing model

Section 3 - Formatting object XML vocabulary
Section 4 - Groupings of formatting objects for flow
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Practical Formatting Using XSL-FO
Essential concepts and terminology

Chapter 3 - Basic concepts of XSL-FO }\kA‘/

Layout-based vs. content-based formatting

- layout-based formatting respects the constraints of the target medium
- limitations or capacities of target may constrain content or appearance
- content-based formatting respects the quantity and identity of the information
- generates as much of the target medium as required to accommodate the informat

Formatting is different than rendering

- expressing what you want done vs. expressing how it is accomplished

- similar to difference between declarative and imperative programming

- similar to difference between XSLT "transformation by example" and other approache
of "transformation by algorithm"

Differing processing model concepts are expressed using unambiguous terminology

- an XSL-FO instance with elements and attributes

- a formatting object tree with objects and properties

- arefined formatting object tree with objects and area traits
- an area tree with areas and traits

Formatting model and vocabulary properties extend what is currently available for web
presentation

- adds arbitrary boundaries as pages instead of infinite-length canvas in a browser
- inspired by DSSSL but diverges more closely to CSS2
- classes of XSL-FO properties:
- CSS properties by copy (unchanged CSS2 semantics)
- CSS properties with extended values
- CSS properties "broken apart” to a finer granularity
- XSL-FO-specific properties
- supports multiple writing directions and reference orientations
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Chapter 3 - Basic concepts of XSL-FO

Practical Formatting Using XSL-FO

Essential concepts and terminology (cont.) /

W

The XSL-FO objects covered in this chapter are:

<root> (6.4.2)
- the document element of the XSL-FO instance

<layout-master-set> (6.4.7)
- the collection of dienitions of page geometries and page sequencing and selection
patterns

<page-sequence> (6.4.5)
- the spedication of that information to be paginatesgtpa sequence of pages with
common static information
1 <page-sequence-wrapper> (6.4.6)
- the specification of inherited properties across a number of page sequences
<flow> (6.4.19)
- the content that iBowed to as many pages as required and formatted according to
the appearance properties
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Practical Formatting Using XSL-FO

Layout-based vs. content-based formatting /
A\ /4
\ /

Chapter 3 - Basic concepts of XSL-FO
Section 1 - Basic concepts

Layout-based formatting accommodates the medium

- often uses absolute positioning, sizing and page counting
- a magazine may need a particular columnist's article to appear on the right-han

edge of page 7 and the three lead stories within the first four pages
- rules of layout dictate the quantity and appearance of content
- typically unstructured authoring and formatting
- desktop publishing, journalism, etc.

Content-based formatting accommodates the information

- rules of content dictate the layout of information (rule-based formatting)
- 40,000 to 60,000 pages in a single aircraft maintenance manual cannot be individuall

formatted
- typically highly-structured authoring and formatting
- technical publications: pharmaceutical, aerospace, automotive, etc.

XSL-FO oriented more to content-based formatting than layout-based formatting
- because XSL-FO is flow-based not page-based
- page breaks are triggered by the need of content flowed into a page sequence
- the stylesheet writer does not lay out every page in an XSL-FO stream
- a "turn the crank" approach, not a "tweak and peek" approach

- mechanical accommodation of content

- limited support of the order of specific page sequences
- high-caliber copy-fitting often cannot be mechanical or unattended

XSL-FO is not oriented to loose-leaf publishing
- no inherent maintenance facilities for past versions of individual pages
- no inherent support of change pages (a.k.a. "A pages")
- no inherent support of lists of effective pages
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Practical Formatting Using XSL-FO

Formatting vs. Rendering Nod
W/

Chapter 3 - Basic concepts of XSL-FO
Section 1 - Basic concepts

An XSL-FO instance describes the intent of how a stream of information is to be formatted
- XSL-FO instance typically generated by a stylesheet acting on an instance of XML

information
- the original vocabulary of the XML source is transformed into the XSL-FO

vocabulary
- the#PCDATAand attribute content is rewrapped in formatting vocabulary
- resulting transformed file is useful for diagnostics when reified as syntax
- opportunity for store and forward applications of formatting intent
- no feedback loop from the formatter to the stylesheet (unlike interactive agents)
- XSL-FO information must be complete with respect to all desired behaviors of the

formatter
- special formatting cases or conditions can be accommodated through contingencies

expressed in the XSL-FO semantics
Information to be formatted is repackaged from the source vocabulary into the formatting

vocabulary
- information arranged in a collection of formatting objects, each specifying a part of:

- layout
- the location of the information positioned on the target medium
- areas defined by the user and located within other areas
- hierarchical tree of rectangles on each page
- appearance/impartation
- the conveyance of the information to the user
- visual formatting (font, size, color, weight, etc.)
- aural synthesis (voice, volume, azimuth, pitch, etc.)

- pagination/flow
- the parceling of a stream of content within the layout areas

- generating areas as required to accommodate the quantity of information
- objects are expressed in an XSL-FO XML instance as elements

A complete alphabetical list of formatting objects is in Annex C XSL-FO object

summary (page 407).
- it is not necessary to know all objects to get effective results
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Practical Formatting Using XSL-FO

Formatting vs. Rendering (cont.) /
Chapter 3 - Basic concepts of XSL-FO }\ a (
Section 1 - Basic concepts M

Formatter responsible for interpreting intent to be rendered
- following the Recommendation the formatter determines what is to be rendered
- how the formatter interprets the formatting objects ekl in excruciating detail
- some properties are specifically targeted to certain media

The semantics of rendering are not described in detall
- device-specific rendition based on semantics of formatting objects
- how the rendering agent accomplishes the task of effecting the result of formatting is

entirely up to the agent
- must produce the same result as the intent described by the Recommendation

Rendering, itself, may be a multiple-step process
production of another intermediate formatting language
- e.g. TeX
production of an electronic representation of the final form page description
- e.g. Portable Document Format (PDF) by Adobe
- e.g. Standard Page Description Language (SPDL) - ISO/IEC 10180
interpretation and rendering to the physical final form
- e.g. paper from the page description language
could be many steps to final result
- e.g. XML to XSL-FO to TeX to PDF to paper
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Processing model of formatting

Chapter 3 - Basic concepts of XSL-FO }\kA‘/

Section 2 - Processing model

From formatting objects to area tree in a well-defined process:

FO tree
(objects and properties)

Creating Instance tree
(elements, attributes, text)

XSL-FO

f@%

000

(0]@) i : (oo
Area tree

Refined FO tree
(areas and traits) Rendering

(objects and traits)
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Formatting vocabulary represents typographical abstractions available to the designer

- documented as semantics in the XSL-FO Recommendation
- expressed as the intent of the designer for the formatting of the page
- in elements, attributes and text using the XSL-FO vocabulary
- may be created outside of the formatter in an XML instance of XSL-FO
- information represented within the formatter as an Instance Tree

Formatting objects represent the specifications of layout, appearance and pagination

- information interpreted as the Formatting Object Tree
- most elements and text become formatting objects
- in-stream foreign object elements do not become objects
- certain white-space-only text nodes do not become objects
- constructs not from the XSL-FO namespace that are useddlarations> do
not become objects
- attributes become properties
- any property can be specified on any element

Properties are refined to traits where applicable for each formatting object

- information interpreted as the Refined Formatting Object Tree
a single property may become one or more traits of any kind
- formatting traits (e.g. size and position)
- rendering traits (e.g. style and appearance)
shorthand expansion into individual granules of properties
expression evaluation for computed properties
- example: property of "2em" becomes a trait of "40pt" if the font size is "20pt"
some traits are inherited from ancestral property specifications
- some properties are not inherited but can be explicitly inherited on request
- inapplicable properties are removed from the refined tree
once all traits that are applicable to formatting objects are determined, all traits not
applicable to a given object are removed
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Geometric areas on pages are returned from interpretation of formatting objects and their traits

- information interpreted as areas in the Area Tree
- the formal theoretical expression of the semantics represented by the vocabulary

- the interpretation of some objects does not return any areas

- the interpretation of some objects returns exactly one area

- the interpretation of some objects returns as many areas as needed by descendent object

- all areas in XSL-FO 1.0 are rectangular or square

- each area has geometric page position, z-layer position, content, background, padding,
borders

- a stylesheet writer has the desired layout of areas in mind and determines which objects
will return the desired areas in the desired order

- page areas are ordered but not geometrically related

Rendering agent effects the impartation of areas according to the medium

- Recommendation gives guidelines for each area and trait for visual and aural media
- some traits are only applicable to interactive media
- some missing trait values can be arbitrarily inferred by the rendering agent (e.g. font,
volume)
- the process of rendering is not specified in the Recommendation

Recommendation is written to lead a formatter implementer in carrying out requirements

- some traits are boolean values targeted to the implementer and reflecting an area's role
or relative order to other areas
- rigor of Recommendation needed for finely-tuned typographical nuances
- not written to lead the stylesheet writer in writing a stylesheet
- many very complex interactions are not important to many stylesheets
- simple things can be done simply
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Vocabulary structure
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The semantics of a formatting object are defined in terms of areas and their traits

- which areas the object generates (if any)

where the areas are placed in the area tree hierarchy

interactions with areas from and specifications for other objects
see Objects summarized by name (page 409) for a list of all objects
see Prototypical hierarchy (page 414) for a prototypical hierarchy

Formatting objects are specified using elements, attributes, and text

- may be a stand-alone XML instance being interpreted by a formatter
- may be a node tree passed as the result of transformation

XSL-FO elements must use the URttS://www.w3.0rg/1999/XSL/Format " for the
namespace

- extension elementaust notuse the XSL-FO URI

- extension attributesiusthave a non-null prefix

- extension constructs must be ignored if not recognized by an XSL-FO processor

- the default namespace may be used for the XSL-FO elements

- un-prefixed attributes are assumed to be in the vocabulary of the element to which th
are attached

Element-type and attribute names:

- all letters are lowercase

- a hyphen separates multiple words in a single name

- a dot separates names from their compound components

- some abbreviations are used if the name is already used in XML or HTML

Examples:
- space-before="12pt"
- all compound components are set to their initial values
- space-before.conditionality="retain"
- sets the individual compound component to retain the space if at the beginning «
termination of a reference area
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Every property is allowed to be specified on every object

- provides for inheritance in the formatting object tree during refinement
- only those traits meaningful to a formatting object are in the refined formatting object
tree
- utilized by some or all of the areas created by the object
- see Property summary (page 447) for a list of all properties

Every object may have a unique identifier specified usigproperty

- used as the target of a reference from other objects
- value is not inherited from other objects
- value is assigned to the first child area generated for the object
- if the object doesn't generate any areas, the identifier is lost

Extension objects and/or properties are allowed in any other namespace

- e.g.xmins:axf="http://www.antennahouse.com/names/XSL/Extensions"

- identifies extension functionality described by Antenna House, Inc.
€.g.xmins:rx="http://www.renderx.com/XSL/Extensions"

- identifies extension functionality described by RenderX
€.g.xmins:ibex="http://www.xmlpdf.com/2003/ibex/Format"

- identifies extension functionality described by Ibex
€.g.xmins:dope="http://www.compart.net/xmins/cpfo"

- identifies extension functionality described by Compart DOPE
€.g.xmins:at="http://www.arbortext.com/namespace/XsIFoExtensions"

- identifies extension functionality described by Arbortext
no restrictions on who or which tools can support extended functionality
important portability issue

- no obligation for any tool to support any extension functionality

Non-XSL-FO namespaces are allowed for embedded graphic images

- €.g.xmins:svg="http://www.w3.0rg/2000/svg"

- the W3C SVG 2-dimensional graphics vocabulary
- €.g.xmIns:math="http://www.w3.0rg/1998/Math/MathML"

- the W3C Mathematical markup language
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Properties ifluence the behavior of an object in the creation of areas for the formatted rest

- properties are specified in an XSL-FO XML instance or node tree as attributes
- properties become traits in the area tree
strategic use can promote maintainability or consistency
- placement in the hierarchy for inheritance
- specified algorithmically for contextually sensitive behavior
some properties directly specify a formatting result
- €e.g.color= property
- the foreground color is specified regardless of the context in the area tree
some properties constrain the formatting result based on an interpretation of context
the area tree
- €.g.space-before=  property
- the amount of space before the area is constrained to the value specified but m:
be discarded if the area's conditionality allows it to be discarded and the area is
the beginning of a reference area
compound properties are comprised of components for fine-grained specification
- often originate from the CSS2 specification but specify too many aspects of

formatting

- €.0.space-before.optimum= , Space-before.minimum= ,
space-before.maximum=  , space-before.conditionality= and
space-before.precedence= components

properties can influence either layout or appearance or both

A complete alphabetical list of formatting properties is in Annex D XSL-FO property
summaries (page 423).

- it is not necessary to know all properties to get effective results
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A property's value can be the evaluation of an expression

- may include fixed values
- €.g.space-before="24pt div 2"
- may include contextually-sensitive values
- €.g.space-before="from-parent(font-size) div 2"
- same operators as in XPath 1.0
- includes same operands as in XPath 1.0
- includes length values as operands that are not allowed in XPath 1.0
- expressions ifluenced by the font sizeauate the font size beforeatuating any other
components of the expression

Core function library defined for property expressions

- functions with access to property values of the current node
- €.0.inherited-property-value( property-nane)
- this obtains a value that may be specified on the current node or may be
inherited from the closest ancestral node that specifies the value
- functions with access to property values of other nodes
- e.g.from-parent(  property-nane)
- this looks for the property value directly from the parent object Sgeton
- €.g.merge-property-values( property-nane)
- this looks for the property value directly from the particular sibling object
specification corresponding to a given state of the user interface
- summarized in Functions summarized by name (page 404)

Numerous property data types

- summarized in Property data types (page 435)
- simple-valued and compound-valued values

Numerous functions available for expressions
- summarized in Functions summarized by name (page 404)
- numeric functions can be applied to length values by reducing the "unit power" and
adding it back again after
- alength has a unit power of 1, while a number has a unit value of zero
- e.g.round() takes a number argument and not a length argument
- can usetound( |ength-val ue div1.0cm)*1.0cm

Seventh Edition - 2008-01-27 - ISBN 978-1-894049-19-1
Page 56 of 541 TOC/Index:ABCDEFGHIJKLMNOPQRSTUVWXYZ Copyright © Crane Softwrights Ltd.



Practical Formatting Using XSL-FO

Inherited properties /
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Inheritable properties need not be specified for a formatting object

- when not spetied, the ancestry of the formatting object tree is examined for the closes
specification

- all inheritance completed during refinement before the area tree is created

- see Inherited properties (page 443) for a summary

Inheritance goes "through" block-level or out-of-line constructs

- recall the nature of the processing model (see page 50) where refinement happens c
the object tree

- often the source of unexpected results in a stylesheet's result

- e.g. the samstart-indent= property used to indent a table is inherited by the table's
cell's content

- e.g. afootnote's body inherits properties from the block in which the footnote fsespeci

Some functions can obtain property values from outside the ancestry
- the attribute can specify the result of a function call instead of a fixed value
- €.g.merge-property-values()
- €.g.from-table-column()
Some properties look like they are inherited, but do not go "through" out-of-line constructs

- €.g.text-decoration=
- when specified on a block-level construct, it affects all inline descendants of the
block, but not any descendants of any out of line areas found in the block such ¢
float or footnote bodies (though footnote inline areas are affected)
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Shorthand properties specify a number of standalone properties using a single specification

- e.g.font="italic small-caps bold 40pt/50pt Courier"
- one specification sets each of the following properties in order
- font-style=
font-variant=
font-weight=
font-size=
line-height=
font-family=
- different than a compound property
- a shorthand property represents a set of standalone properties
- a compound property is comprised of a set of components
- one cannot specify a compound property on a shorthand property
- individual properties of a shorthand property are supported severally
- shorthand properties can be used in conjunction with individual properties
- those that are specified are more precise than those that are inferred
- shorthand properties are processed in increasing precision
- precedence order independent of attribute specification order
- more-specific