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PDF standards
MathML tagging within a PDF

Where to from here?

PDF/X, PDF/A, PDF/UA, etc.
What is a “tagged PDF”?

PDF/X, PDF/A, PDF/UA, etc.

wikipedia ISO PDF (ISO 32000:1-2008); PDF 1.7
wikipedia PDF/A (ISO 19005-1:2005); Archive, PDF/A-1a, PDF/A-1b
wikipedia PDF/UA (ISO/AWI 14289); Universal Accessibility
wikipedia PDF/E (ISO 24517-1:2008); Engineering, 3D drawings
wikipedia PDF/X (ISO 15929:2002); eXchange & production printing

ISO 15930-1: PDF/X-1:2001, PDF/X-1a:2001;
CMYK + Spot Colors, based on PDF 1.3

ISO 15930-2: PDF/X-2 (not available online)
ISO 15930-3: PDF/X-3:2002; ICC profiles, PDF 1.3 based
ISO 15930-4: PDF/X-1a:2003; PDF 1.4 based
ISO 15930-5: PDF/X-2:2003; external links, PDF 1.4 based
ISO 15930-6: PDF/X-3:2003; PDF 1.4 based
ISO 15930-7: PDF/X-4:2008; PDF 1.6 based

& PDF/X-4p with external profiles

Ross Moore tagged PDF

http://en.wikipedia.org/wiki/PDF
http://www.iso.org/iso/catalogue_detail.htm?csnumber=51502
http://en.wikipedia.org/wiki/PDF/A
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=38920
http://en.wikipedia.org/wiki/PDF/UA
http://pdf.editme.com/pdfua
http://en.wikipedia.org/wiki/PDF/E
http://www.iso.org/iso/catalogue_detail.htm?csnumber=42274
http://en.wikipedia.org/wiki/PDF/X
http://www.iso.ch/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=34607&ICS1=37&ICS2=100&ICS3=99
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. . . and there’s more coming . . .

PDF/A-2 (2011 ?)

ISO 19005-2, based upon ISO 32000-1 (ISO PDF)
ISO 19005-3, dynamic media (movies, sounds, 3D, etc)

wikipedia PDF/X-5, ISO 15930-8; PDF 1.6 based — late 2008

PDF/VT (Variable & Transactional Printing) ???

PDF/UA, ISO 32000-2 (2011–2012)

32000-math, MathML-2.0
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http://pdf.editme.com/
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http://en.wikipedia.org/wiki/PDF/X
http://pdf.editme.com/PDFX
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http://pdf.editme.com/pdfua
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What is a “tagged PDF”?

ISO PDF Specifications
tagged PDF

Tagged PDF (PDF 1.4) is a stylized use of PDF that builds
on the logical structure framework described in §14.7,
“Logical Structure.” It defines a set of standard
structure types and attributes that allow page content
(text, graphics, and images) to be extracted and
reused for other purposes. A tagged PDF document is
one that conforms to the rules [ . . . ]. A conforming
writer is not required to produce tagged PDF
documents; however, if it does, it shall conform to
these rules. — PDF Reference 1.7, §14.8; 1.4, §9.7.

A tagged PDF document shall conform to the following rules:
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PDF/X, PDF/A, PDF/UA, etc.
What is a “tagged PDF”?

Page content : . . . rules for representing text in the page
content so that characters, words, and text order can be
determined reliably. All text shall be represented in a form
that can be converted to Unicode.
Word breaks shall be represented explicitly.
Actual content shall be distinguished from artifacts of
layout and pagination. Content shall be given in an order
related to its appearance on the page . . . .
A basic layout model : . . . rules for describing the
arrangement of structure elements on the page.
Structure types: . . . define the meaning of structure
elements, such as paragraphs, headings, articles, tables.
Structure attributes: . . . preserve styling information
used . . . in laying out content on the page.
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Demonstration #2.
Structure & content tagging in a PDF document.

Catalog 1

Pages

Page 101

Contents

Page 102

Contents

Contents 201

Contents 202

Pages 100

Kids [...]

StructTreeRoot

StructTreeRoot 300

K [...]

ClassMap

RoleMap

StructElem 301

P

K [...]

StructElem 302

P

Pg

K 0

StructElem 303

P

Pg

K [...]

StructElem 304

P

Pg

K [...]

Chap Head1 Para Para

Head 1 <<MCID 0>>

Para <<MCID 1>>

Para <<MCID 0>>

Para <<MCID 1>>

Para <<MCID 2>>

StructParents 0

StructParents 1

ParentTree

Parent tree 400

Nums [...] 401

 [...]

402

 [...]

ParentTreeNextKey

IDTree

403

Kids  [...]
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. . . the complexity of this [diagram] can be viewed as
the main reason why supporting “tagged PDF” hasn’t
been attempted before [with TEX]. That’s my opinion.
Do you see it differently? — RRM, 11 May 2009.

Yes “tagged PDF” is *$&#! complex. Another reason is
that the TEX community doesn’t seem to need it —
well, until the publishers start to make “tagged PDF” a
requirement. — HTT, 11 May 2009.
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Demonstration #3.
/ToUnicode maps for mathematics content, and exotics
. . . with the mmap.sty package.

1 normal math faces

normal math (italic)

𝐴𝐵𝐶𝐷𝐸𝐹𝐺𝐻𝐽𝐼𝐾𝐿𝑀𝑁𝑂𝑃𝑄𝑅𝑆𝑇𝑈𝑉𝑊𝑋𝑌 𝑍𝐴𝐵𝐶𝐷𝐸𝐹𝐺𝐻𝐽𝐼𝐾𝐿𝑀𝑁𝑂𝑃𝑄𝑅𝑆𝑇𝑈𝑉 𝑊𝑋𝑌 𝑍

𝑎𝑏𝑐𝑑𝑒𝑓𝑔𝑗𝑖𝑘𝑙𝑚𝑛𝑜𝑝𝑞𝑟𝑠𝑡𝑢𝑣𝑤𝑥𝑦𝑧+−÷× 0123456789 sin cos tan log ΓΔΘΛΞΠΣΥΦΨΩ
%$#&♯♭ ⋆△±∓⊕⊖⊗ ▷◁ ⌣⌢

math italic

𝐴𝐵𝐶𝐷𝐸𝐹𝐺𝐻𝐽𝐼𝐾𝐿𝑀𝑁𝑂𝑃𝑄𝑅𝑆𝑇𝑈𝑉𝑊𝑋𝑌𝑍𝐴𝐵𝐶𝐷𝐸𝐹𝐺𝐻𝐽𝐼𝐾𝐿𝑀𝑁𝑂𝑃𝑄𝑅𝑆𝑇𝑈𝑉𝑊𝑋𝑌𝑍𝐴𝐵𝐶𝐷𝐸𝐹𝐺𝐻𝐽𝐼𝐾𝐿𝑀𝑁𝑂𝑃𝑄𝑅𝑆𝑇𝑈𝑉𝑊𝑋𝑌𝑍

𝑎𝑏𝑐𝑑𝑒𝑓𝑔𝑗𝑖𝑘𝑙𝑚𝑛𝑜𝑝𝑞𝑟𝑠𝑡𝑢𝑣𝑤𝑥𝑦𝑧 +−÷×0123456789 sin cos tan log 𝛤𝛥𝛩𝛬𝛯𝛱𝛴𝛶𝛷𝛹𝛺

math script

𝒜ℬ𝒞𝒟ℰℱ𝒢ℋ𝒥ℐ𝒦ℒℳ𝒩𝒪𝒫𝒬ℛ𝒮𝒯 𝒰𝒱𝒲𝒳𝒴𝒵𝒜ℬ𝒞𝒟ℰℱ𝒢ℋ𝒥ℐ𝒦ℒℳ𝒩𝒪𝒫𝒬ℛ𝒮𝒯 𝒰𝒱𝒲𝒳𝒴𝒵

math double-struck

𝔸𝔹ℂ𝔻𝔼𝔽𝔾ℍ𝕁𝕀𝕂𝕃𝕄ℕ𝕆ℙℚℝ𝕊𝕋𝕌𝕍𝕎𝕏𝕐ℤ𝔸𝔹ℂ𝔻𝔼𝔽𝔾ℍ𝕁𝕀𝕂𝕃𝕄ℕ𝕆ℙℚℝ𝕊𝕋𝕌𝕍𝕎𝕏𝕐ℤ𝔸𝔹ℂ𝔻𝔼𝔽𝔾ℍ𝕁𝕀𝕂𝕃𝕄ℕ𝕆ℙℚℝ𝕊𝕋𝕌𝕍𝕎𝕏𝕐ℤ

math Greek

𝛼𝛽𝛾𝛿𝜖𝜁𝜂𝜃𝜄𝜅𝜆𝜇𝜈𝜉𝑜𝜋𝜌𝜗𝜎𝜏𝜐𝜑𝜒𝜓𝜔∇𝜕𝜀𝜗𝜘𝜙𝜚𝜛𝜍ϝ ΓΔΘΛΞΠΣΥΦΨΩ

Ⅎ⅁℧ℓðℏℏ𝚤𝚥℘ℑℜ𝕜 ℵ ℶ ℸ ℷ

math upright (roman)

ABCDEFGHIJKLMNOPQRSTUVWXYZABCDEFGHJIKLMNOPQRSTUVWXYZABCDEFGHJIKLMNOPQRSTUVWXYZ

abcdefghjiklmnopqrstuvwxyz0123456789 sin cos tan log ΓΔΘΛΞΠΣΥΦΨΩ

math bold upright

𝐀𝐁𝐂𝐃𝐄𝐅𝐆𝐇𝐉𝐈𝐊𝐋𝐌𝐍𝐎𝐏𝐐𝐑𝐒𝐓𝐔𝐕𝐖𝐗𝐘𝐙𝐀𝐁𝐂𝐃𝐄𝐅𝐆𝐇𝐉𝐈𝐊𝐋𝐌𝐍𝐎𝐏𝐐𝐑𝐒𝐓𝐔𝐕𝐖𝐗𝐘𝐙𝐀𝐁𝐂𝐃𝐄𝐅𝐆𝐇𝐉𝐈𝐊𝐋𝐌𝐍𝐎𝐏𝐐𝐑𝐒𝐓𝐔𝐕𝐖𝐗𝐘𝐙

𝐚𝐛𝐜𝐝𝐞𝐟𝐠𝐡𝐣𝐢𝐤𝐥𝐦𝐧𝐨𝐩𝐪𝐫𝐬𝐭𝐮𝐯𝐰𝐱𝐲𝐳 +−÷×𝟎𝟏𝟐𝟑𝟒𝟓𝟔𝟕𝟖𝟗 𝚪𝚫𝚯𝚲𝚵𝚷𝚺𝚼𝚽𝚿𝛀

math sans

𝖠𝖡𝖢𝖣𝖤𝖥𝖦𝖧𝖩𝖨𝖪𝖫𝖬𝖭𝖮𝖯𝖰𝖱𝖲𝖳𝖴𝖵𝖶𝖷𝖸𝖹𝖠𝖡𝖢𝖣𝖤𝖥𝖦𝖧𝖩𝖨𝖪𝖫𝖬𝖭𝖮𝖯𝖰𝖱𝖲𝖳𝖴𝖵𝖶𝖷𝖸𝖹𝖠𝖡𝖢𝖣𝖤𝖥𝖦𝖧𝖩𝖨𝖪𝖫𝖬𝖭𝖮𝖯𝖰𝖱𝖲𝖳𝖴𝖵𝖶𝖷𝖸𝖹

𝖺𝖻𝖼𝖽𝖾𝖿𝗀𝗁𝗃𝗂𝗄𝗅𝗆𝗇𝗈𝗉𝗊𝗋𝗌𝗍𝗎𝗏𝗐𝗑𝗒𝗓 +−÷×𝟢𝟣𝟤𝟥𝟦𝟧𝟨𝟩𝟪𝟫 𝝘𝝙𝝝𝝠𝝣𝝥𝝨𝝪𝝫𝝭𝝮

1

BULLETIN

OF THE

AUSTRALIAN MATHEMATICAL SOCIETY

The Australian Mathematical Publishing Assoc. Inc.
Australian National University, ACT 0200, Australia

Printed in Australia by Pirion Printing
Print Post approved - PP229219/00095

ISSN 0004-9727

Volume 72, Number 1
August, 2005

142

pp. 17–30 : Rainer Löwen and Burkard Polster
Linear geometries on the Moebius strip: a theorem of
Skornyakov type.

(MathReviews) (Zentralblatt)

Copy/Paste math symbols Copy/Paste multilingual math characters in a paper
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Demonstration #4.
Export to XML from Adobe Acrobat Pro.
Does any other software do this?

 Tagged PDF with pdfTeX  2

 . . . with some more text on the next page.
 some text

 2 Another section

 2 . 1 Another subsection

 Now, here is some math; firstly without any tagging:

(︃
𝛼 + 𝛽

)︃2

+ 𝛾 ,

then with tagging:
 (︁

 𝛼  +  𝛽
 )︁

 2

 +  𝛾  . . . , with some text in between, before both
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new primitives

for tagging content and building the structure tree:
\pdfstartmarkedcontent [〈attr spec〉] 〈parent id〉 〈tag name〉
\pdfendmarkedcontent
\pdfstructelem [〈attr spec〉] 〈parentid〉 〈id〉
for tagging with /Alt , /ActualText , /Artifact
\pdfstartmarkedcontent [〈attr spec〉] -1 〈tag name〉
when tagged content extends across a page boundary:
\pdfendpagestream and \pdfstartpagestream

adding attributes to /StructTreeRoot ; e.g.,
\pdfstructtreeroot {/RoleMap � /Para /P /Head /H1�}
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Where to from here?

quotes from Hàn Thế Thành

We should not rely solely on macros but should
provide a few commands to ease the process. The
question now is to figure out what commands we
really need. — HTT, 1 Apr 2009

. . . it would be good to get more people involved,
since the hardest part of this is on the macro side.
Once the low-level primitives are working as expected,
my part is over. — HTT, 11 May 2009

I know you want to give credits to my part . . . However
. . . in fact the most hardest [sic.] work is in the macro
programming part. — HTT, 8 Jun 2009
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use of the new primitives with mathematics

Demonstration #5. Demonstration #6.

primitives only using LATEX macros
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References
Discussion Items

generating MathML from LATEX environments.
merge the MathML with the LATEX source from which it was
generated.
extend the support for tagging to other LATEX environments;
(see Google Summer-of-Coding proposal).
call for participation to help code these tasks.
. . . expected time-frame: 2–3 years, depending upon
available coders and/or funding.
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Programmers:
Hàn Thế Thành: River Valley Technologies (Germany)
pdfTEX programming, new primitives etc., mailing list.

Ross Moore: Macquarie University, Sydney, Australia
TEX and LATEX programming, mathematics, etc.

Neil Soiffer: Design Science (USA)
MathPlayer software developer, liaison with Adobe Inc.

Observers: (via the email list)
CV Radhakrishnan: River Valley Technologies (India)
Karl Berry: President, TEX Users Group (TUG)
arthur.reutenauer, fabio.giulitti, martin, mbana.lists, pault,
vgaburici, trewin
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Hàn Thế Thành; Thesis — pdfTEX, published as: TUGboat, 21:4, (2000).
http://www.tug.org/TUGboat/Contents/contents21-4.html

ISO 19005-1:2005; Document Management — Electronic document file format for long term preservation —
Part 1: Use of PDF 1.4 (PDF/A-1).
http://www.iso.org/iso/catalogue_detail?csnumber=38920

ISO/DIS 32000; Document management — Portable document format (PDF 1.7), July 2008.
http://www.iso.org/iso/catalogue_detail?csnumber=51502

W3C Working Draft; Mathematical Markup Language (MathML) Version 3.0.
http://www.w3.org/TR/MathML3/

Moore, Ross R.; Advanced features for publishing mathematics, in PDF and on the Web. TUGboat, 29:3,
(2008), pp. 464–473.
http://www.tug.org/TUGboat/Contents/contents29-3.html

PDF/UA Universal Accessibility; websites at http://pdf.editme.com/pdfua and
http://www.aiim.org/Standards/article.aspx?ID=27861

Ross Moore tagged PDF

http://www.adobe.com/devnet/pdf/pdf_reference.html
http://www.planetpdf.com/enterprise/article.asp?ContentID=PDF_Standards&gid=7877&nl=pp
http://www.planetpdf.com/enterprise/article.asp?ContentID=PDF_Standards&gid=7877&nl=pp
http://www.tug.org/TUGboat/Contents/contents21-4.html
http://www.iso.org/iso/catalogue_detail?csnumber=38920
http://www.iso.org/iso/catalogue_detail?csnumber=51502
http://www.w3.org/TR/MathML3/
http://www.tug.org/TUGboat/Contents/contents29-3.html
http://pdf.editme.com/pdfua
http://www.aiim.org/Standards/article.aspx?ID=27861


PDF standards
MathML tagging within a PDF

Where to from here?

The Team
References
Discussion Items

Outline

1 PDF standards
PDF/X, PDF/A, PDF/UA, etc.
What is a “tagged PDF”?

2 MathML tagging within a PDF

3 Where to from here?
The Team
References
Discussion Items

Ross Moore tagged PDF



PDF standards
MathML tagging within a PDF

Where to from here?

The Team
References
Discussion Items

Discussion Items

Use of characters in the Unicode Plane-1
math-alphanumeric blocks.
Inconsistency in PDF browser support.
TEX to MathML converters.
Time-frame for further work.

Ross Moore tagged PDF



PDF standards
MathML tagging within a PDF

Where to from here?

The Team
References
Discussion Items

Discussion Items

Use of characters in the Unicode Plane-1
math-alphanumeric blocks.
Inconsistency in PDF browser support.
TEX to MathML converters.
Time-frame for further work.

Ross Moore tagged PDF



PDF standards
MathML tagging within a PDF

Where to from here?

The Team
References
Discussion Items

Discussion Items

Use of characters in the Unicode Plane-1
math-alphanumeric blocks.
Inconsistency in PDF browser support.
TEX to MathML converters.
Time-frame for further work.

Ross Moore tagged PDF



PDF standards
MathML tagging within a PDF

Where to from here?

The Team
References
Discussion Items

Discussion Items

Use of characters in the Unicode Plane-1
math-alphanumeric blocks.
Inconsistency in PDF browser support.
TEX to MathML converters.
Time-frame for further work.

Ross Moore tagged PDF


	PDF standards
	PDF/X, PDF/A, PDF/UA, etc.
	What is a ``tagged PDF''?

	MathML tagging within a PDF
	Where to from here?
	The Team
	References
	Discussion Items


