1. Introduction

It might appear that it is aaifly simple matter to produce documents in AdbBPortable Document érmat”,
commonly knavn as PDFusing GNU Toff (groff) as the document formatter Indeed, groff s defult output
format is the natie Adob& PostScript format, which PDF producers such as AdBbacrobaf Distiller®, or
GhostScript, gpect as their input format. Thus, the PDF production procesfdveeem to entail simply formatting the
document source with groff, to produce a PostScriptersion of the document, which can subsequently be processed
by AcrobaP Distiller® or GhostScript, to generate the final PDF document.

For mary PDF production requirements, the productigule described alve may be sticient. Havever, this is a
limited PDF production method, in which the resultant PDF document represents no more than an on screen image of
the printed form of the document, if groff's PostScrifit output were printed directly

The Portable DocumenbFmat praides a number of features, which significantly enhancexperience of reading a
document on screenubwhich are of little or noalue to a document which is merely printed. It is possiblepboé

these PDF features, which are described in the Ad6pdfmark Reference Manualwith some refinement of the
simple PDF production method, pided appropriate “feature implementing” instructions can be embedded into
groff s PostScrift rendering of the document. This, of course, implies that the original document source, which
groff will process to generate the PostScrift description of the document, must include appropriate markup to
exploit the desired PDF features. It is this preparation of the groff document sourcexptoé a number of these
features, which prades the principal focus of this document.

The markup techniques to be describedehaeen utilised in the production of the PBd#tsion of this document itself.
This has been formatted using groffs ms macro package; thus, usagaraples may be found in the document source
file, /Users/johngardner/Mirrors/GNU-Groff/contrib/pdfmark/pdfmark.ms, to which comments

have been added, to help identify appropriate markngles for implementing PDF features, such as:—

. Selecting a defult document vie, which defines he the document will appear when opened in the
reader application; forxample, when this document is opened in AcrBlieaderit should display
the top of the oeer sheet, in the document wigpane, while a document outline should appear to the
left, in the “Bookmarks” pane.

. Adding document identification “meta-data”, which can be accessed, in ARrétesider by
inspecting the “File/Document Properties/Summary”.

. Creating a document outline, which will be displayed in the “Bookmarks” pane of ABlkatler
such that readers may quicklyvigate to ag section of the document, simply by clicking on the
associated heading in the outlinewie

. Embedding acte links in the body of the document, such that readers may quickigata to
related material at another location within the same document, or in another PDF documemt, or e
to a related Internet resource, specified by its URI.

. Adding annotations, in the form of “stigkiotes”, at stratgc points within the PDF document.

All of the techniques describedveabeen tested on both GNU/Linux, and on Micrd8aftindows™2000 operating
platforms, using groff 1.19.1, 2 in association with AFPL GhostScript 8.14. * Other tools emplged, which
should be readilyvailable on any unix™ or GNU/Linux system, are sed, awk and make, together with an appropriate
text editor, for creating and marking up the groff input files. These additional utilities are notyided, as standard,

on the Microsoft Windows™ platform, lut several third party implementations areaélable. Some arth considering
include the MK$ Toolkit,> Cygwin® or MSYS! This list is by no meansxbaustve, and should in no ay be
construed as an endorsement of afi these packages, nor to imply that other similar packages, which may be

1. Later ersions should, and some earli@rsions maybe equally suitable. Sewtp://grof.ffii.org for
information and aailability of the latest grsion.

2. Again, other ersions may be suitable. Seép://ghostscript.corfor information and wailability.

3. Acommercial diering; seehttp://mkssoftvare.com/products/tk/dafilt.aspfor information.

4. A free lut comprehense posix emulation arronment and unix™ toolkit for 32-bit Microsoft®
Windows™ platforms; seéttp://cygwin.comfor information and denload.

5.  Another free, bt minimal suite of common unix™ tools for 32-bit Microsoft Widows™, aailable for
download fromhttp://www.mingworg; it does include those tools listed afeg and is the package which
was actually used when performing thindbws™2000 platform tests referred to in thette
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available, are in anway inferior to them.



2. Exploiting PDF Document Features

To establish a consistent frawark for adding PDF features, a groff macro package, named pdfmark.tmac, has
been preided. Thus, to incorporate PDF features in a document, the appropriate macro calls, as descrifheddyelo
be placed in the groff document source, which should then be processed with a groff command of the form

groff -Tps [-m name] -m pdfmark [-options ...] file ...
(Or use the PDF post-processor Yoid using ghostscript, -Tpdf).

It may be noted that the pdfmark macros ka no dependencies on, and nowknaconflicts with, ap other groff
macro package; thus, users are free to ugetier macro package, of their choice, to format their documents, while
also using the pdfmark macros to add PDF features.

2.1. The pdfmark Operator

All PDF features are implemented by embedding instances of the pdfmark operasodescribed in the Addbe
“pdfmark Reference Manualinto groff s PostScrift output stream. @ facilitate the use of this operatdhe
pdfmark macro package defines the primite pdfmark macro; it simply emits its agument list, as guments to a
pdfmark operator , in the PostScrifitoutput stream.

To illustrate the use of the pdfmark macro, the folldng is a much simplifiedxample of hav a bookmark may be
added to a PDF document outline

.pdfmark \
/Count 2\
[Title (An Example of a Bookmark with Two Children) \
View [/FitH \n[PDFPAGE.Y]] \
/OUT

In general, users should rarely need to use the pdfmark macro dire¢tlyparticular the abse example is too simple
for general use; it will create a bookmarlt it does not address the issues of setting the pragdaeyfor the /Count

key, nor of computing the PDFPAGE.Malue used in the /View ley. The pdfmark macro package includes a more
robust mechanism for creating bookmarkdnknown), which addresses these issues automatichliyertheless, the
pdfmark macro may be useful to users wishing to implement more adeed PDF features, than those currently
supported directly by the pdfmark macro package.

2.2. Selecting an Initial Document \ew

By default, when a PDF document is opened, the first page will be displayed, atahl defgnification set for the
reader and outline and thumbnail vis will be hidden. When using a PDF readrrch as Acrob&tReader which
supports the /IDOCVIEW class of the pdfmark operatthese defult initial view settings may beverridden, using the
pdfview macro. F or example

.pdfview /PageMode /UseOutlines

will cause Acrobdt Reader to open the document outlinawit the left of the normal page wiewhile
.pdfview /PageMode /UseThumbs

will open the thumbnail vie instead.

Note that the tw /PageMode examples, abee, are mutually xeclusve — it is not possible to ka both outline and
thumbnail vievs open simultaneoushyHowever, it is permitted to add /Page and /View keys, to force the document

to open at a page other than the first, or to change the magnification at which the document is initially displayed; see the
“pdfmark Reference Manudor more information.

It should be noted that the wecontrolling meta-data, defined by the pdfview macro, is not written immediately to
the PostScrifit output stream, Wit is stored in an internal meta-data “cache”, (simply implemented as a groff
diversion). This “cached" meta-data must be written out Jdtgiinvoking the pdfsync macro, (Unknawn).
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2.3. Adding Document Identification Meta-Data

In addition to the /DOCVIEW class of meta-data described@ealBelecting an Initial Documenti®v), we may also
wish to include document identification meta-data, which belongs to the PDF /DOCINFO class.

To do this, we use the pdfinfo macro. As an &ample of hav it is used, the identification meta-data attached to this
document \as specified using a macro sequence similar to:—

.pdfinfo /Title  PDF Document Publishing with GNU Troff
.pdfinfo /Author Keith Marshall

.pdfinfo /Subject How to Exploit PDF Features with GNU Troff
.pdfinfo /Keywords groff troff PDF pdfmark

Notice that the pdfinfo macro is repeated, once for each /DOCINFO record to be placed in the document. In each
case, the first gument is the name of the applicable /DOCINFE), kwhich must be named with an initial solidus
character; all additional guments are collected togethtr define the alue to be associated with the specifieg k

As is the case with the pdfview macro, $electing an Initial Documenti®v), the /DOCINFO records specified with
the pdfinfo macro are not immediately written to the PostScrifft output stream; theare stored in the same meta-
data cache as /DOCVIEW specifications, until this cachexpticély flushed, by imoking the pdfsync macro,
(Unknown).

2.4. Creating a Document Outline

A PDF document outline comprises a table of references, to “boo&diddcations within the document. When the
document is vieed in an “outline ware” PDF document readesuch as Adolie Acrobaf Reader this table of
“bookmarks” may be displayed in a document outline pane, or “Bookmarks” pane, to the left of the main document
view. Individual references in the outline wienay then be selected, by clicking with the mouse, to jump directly to the
associated madd location in the document wie

The document outline may be considered as a collectionypgttet” references to “bookmadd” locations within the
document. The pdfmark macro package pviades a single generalised macro, pdfhref, for creating and linking to
“hypertext” reference marks. This macro will be described more comprebelysin a later section,Unknown); the
description here is restricted to its use for defining document outline entries.

2.4.1. A Basic Document Outline

In its most basic form, the document outline comprises a structured list of headings, each associated wétth a mark
location, or “bookmark”, in the documenixteand a specification for tothat marlked location should be displayed,
when this bookmark is selected.

To create a PDF bookmark, the pdfhref macro is used, at the point in the document where the bookmark is to be
placed, in the form

.pdfhref O <level> descriptive text ...
in which the reference class “O” stipulates that this is an outline reference.

Alternatively, for those users who may prefer to think of a document outline simply as a collection of bookmarks, the
pdfbookmark macro is also provided — indeed, pdfhref in vokes it, when processing the “O” reference class
operator It may be ivoked directly in the form

.pdfbookmark <level> descriptive text ...

Irrespectve of which of the abege macro forms is empjed, the <level> ar gument is required. It is a numeric
argument, defining the nestingvld of the “bookmark” in the outline hierarnghwith one being the topmostvid. Its
function may be considered analagous to the headuedjd the documend’ section headings, fok@mple, as specified
with the NH macro, if using the ms macros to format the document.

All further aguments, follwing the <level> ar gument, are collected togeth&r specify the headingxewhich will
appear in the documestbutline vigv. Thus, the outline entry for this section of this document, which hage teree
heading, might be specified as



.pdfhref O 3 2.4.1. A Basic Document Outline
or, in the alternatie form using the pdfbookmark macro, as
.pdfbookmark 3 2.4.1. A Basic Document Outline

2.4.2. Hierarchical Structure in a Document Outline

When a document outline is created, using the pdfhref macro as described iBasic Document Outlineand ag

entry is added at a nesting/éd greater than one, then a hierarchical structure is automatically defined for the outline.
However, as vas noted in the simplifiedxamplein The pdfmark Operator, the data required by the pdfmark
operator to create the outline entry may not be fully defined, when the outline reference is defined in the groff
document source. Specificallyhen the outline entry is created, its /Countel¢ must be assigned alue equal to the
number of its subordinate entries, at thetrener level of the outline hierargh typically hovever, these subordinate
entries will be defined later in the document source, and the appropriate /Coahterwill be unknarn, when defining

the parent entry

To resole this paradox, the pdfhref macro creates the outline entry in dndistinct phases — a destination marls
placed in the PostScripoutput stream immediatelyvhen the outline reference is definedt the actual outline entry

is stored in an internal “outline cache”, until its subordinate hieyanels been fully defined; it can then be inserted in
the output stream, with its /Count alue correctly assigned. fe€tively, to ensure inggrity of the document outline
structure, this means that each togeleutline entryand all of its subordinates, are retained in the cache, until thie ne
top level entry is defined.

One potential problem, which arises from the use of the “outline cache”, is that, at the epdl@fwament formatting
run, the last top el outline entry and ag subordinates defined after it, will remain in the cache, and will not be
automatically written to the output streamo #oid this problem, the user should fallahe guidelines gen in
Unknown, to synchronise the output state with the cache stadnpwn), at the end of the groff formatting run.

2.4.3. Associating a Document w with an Outline Reference

Each “bookmark” entryin a PDF document outline, is associated with a specific document Wihen the reader
selects ay outline entrythe document vie changes to display the document cehssociated with that entry

The document vig specification, to be associated witty @locument outline entrys established at the time when the
outline entry is created. Maever, rather than requiring that each widual use of the pdhref macro, to create an
outline entry should include itswn view specification, the actual specification assigned to each entryvedi&om a
generalised specification defined in the string PDFBOOKMARK.VIEW, together with the setting of the misteric re
PDFHREF.VIEW.LEADING, which determine thefettive vien specification as follws:—

PDFBOOKMARK.VIEW
Establishes the magnification at which the document will bevet at the location of the
“bookmark”; by deéult, it is defined by

.ds PDFBOOKMARK.VIEW /FitH \n[PDFPAGE.Y] u

which displays the associated documentwigith the “bookmark” location positioned at the top of
the display windw, and with the magnification set to fit the page width to the width of the windo

PDFHREF.VIEW.LEADING

Specifies additional spacing, to be placed between the top of the displaywviawld the actual
location of the “bookmark” on the displayed pagewidy defult, it is set as

.nr PDFHREF.VIEW.LEADING 5.0p

Note that PDFHREF.VIEW.LEADING does not represent true “leading”, in the typographical sense,
since ag preceding tet, set in the specified display space, will be visible at the top of the document
viewing windaw, when the reference is selected.

Also note that the specification of PDFHREF.VIEW.LEADING is shared by all referenaesvie

defined by the pdfhref macro; whereas PDFBOOKMARK.VIEW is appliegtlasively to outline
references, there is no independent PDFBOOKMARK.VIEW.LEADING specification.



If desired, the vier specification may be changed, by redefining the string PDFBOOKMARK.VIEW, and possibly also
the numeric rgister PDFHREF.VIEW.LEADING. Awg alternatve definition for PDFBOOKMARK.VIEW must be
specified in terms ofalid view specification parameters, as described in the Atbbefmark Reference Manual

Note the use of the gester PDFPAGE.Y, in the daillt definition of PDFBOOKMARK.VIEW &bo This rgister is
computed by pdfhref, when creating an outline entry; it specifies thertical position of the “bookmark”, in basic
groff units, relati ve to the bottom edge of the document page on which it is defined, and iwddllan the
PDFBOOKMARK.VIEW definition, by the grops “u” operataio cowvert it to PostScrift units on output. It may be

used in ay redefined specification for PDFBOOKMARK.VIEW, (or in the analogous definition of PDFHREF.VIEW,
described inUnknown), but not in aty other contet, since its alue is undefined outside the scope of the pdfhref
macro.

Since PDFPAGE.Y is computed relatito the bottom of the PDF output page, it is important to ensure that the page
length specified to troff correctly matches the size of the logical PDF page. This is mos$¢atively ensured, by
providing identical page size specifications to groff, grops and to the PostScriftto PDF corerter emplged, and
avoiding ary page length changes within the document source.

Also note that PDFPAGE.Y is the only automatically computed “bookmark” location parameter; if the user redefines
PDFBOOKMARK.VIEW, and the modifiedwigpecification requires grother positional parameters, then the user
must ensure that these are computed ledfeoking the pdfhref macro.

2.4.4. Folding the Outline to Conceal Less Significant Headings

When a document incorporates maubheadings, at deeply nestekls, it may be desirable to “fold” the outline such
that only the major headingvels are initially visible, yet making the inferior subheadings accessible, byirajlthe
reader to xpand the vier of ary heading branch on demand.

The pdfmark macros support this capabilitythrough the setting of the PDFOUTLINE.FOLDLEVEIgister This
register should be set to the number of headingléewhich it is desired to stwoin expanded form, in the initial
document outline display; all subheadings at deepetdavill still be added to the outlineytbwill not become visible
until the outline branch containing them iganded. Br example, the setting used in this document:

\" Initialise the outline view to show only three heading levels,
\" with additional subordinate level headings folded.

A

.nr PDFOUTLINE.FOLDLEVEL 3

results in only the first threeVels of headings being displayed in the document outline, until the reader chooses to
expand the vie, and so reeal the laver level headings in anoutline branch.

The initial defwlt setting of PDFOUTLINE.FOLDLEVEL, if the document author does not choose to change it, is
10,000. This is orders of magnitude greater than the maximum headiabvdich is likely to be used in an
document; thus the daidlt behaiour will be to shav document outlines fully>@anded, to display all headings defined,

at all levels within each document.

The setting of PDFOUTLINE.FOLDLEVEL may be changed attime; havever, the efect of each such change may

be dificult to predict, since it is applied not only to outline entries which are defined after the setting is chahged, b
also to ag entries which remain in the outline cache, at this time. Therefore, it is recommended that
PDFOUTLINE.FOLDLEVEL should be set once, at the start of each document; if it is deemed necessary to change it at
ary other time, the outline cache should be flushé&thkfiovn), immediately before the change, which should
immediately preceed avel one heading.

2.4.5. Outlines br Multipart Documents

When a document outline is created, using the pdfhref macro, each reference mark is automatically assigned a name,
composed of a fed stem follaved by a serially generated numeric qualifi€his ensures that, for each single part
document, eery outline reference has a uniquely hamed destination.

As the werall size of the PDF document increases, it may becomesmiemt to diide it into smallerindividually
formatted PostScriitcomponents, which are then assembled, in the appropriate, dodereate a composite PDF
document. While this stragg may simplify the werall process of creating and editingglerr documents, it does
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introduce a problem in creating amesall document outline, since each iidual PostScrit component will be
assigned duplicated sequences of “bookmark” names, with each name ultimately referring to multiple locations in the
composite document. oTavoid such reference naming conflicts, the pdfhref macro alles the user to specify a “tag”,

which is appended to the automatically generated “bookmark” name; this may be used as a discriminating mark, to
distinguish otherwise similarly named destinations, ifedkht sections of the composite document.

To create a “tagged” document outline, the syntax femdation of the pdfhref macro is modified, by the inclusion
of an optional “tag” specification, be#the nesting kel agument, i.e.

.pdfhref O [-T <tag>] <level> descriptive text ...

The optional <tag> argument may be composed ofyactharacters of the ussrthoice; hwever, its initial character
must not be andecimal digit, and ideally it should begt short — one or twcharacters at most.

By employing a diferent tag in each section, the user can ensure that “bookmark” names remain unique, throughout all
the sections of a composite documenbr Example, when using the spdf.tmac macro package, which adds
pdfmark capabilities to the standard ms packagelUitknonn), the table of contents is collected into a separate
PostScript section from the main body of the document. In the “body” section, the document outline is “untagged”,
but in the “Table of Contents” section, a modifieeérgion of the TC macro adds an outline entry for the start of the
“Table of Contents”, woking the pdfhref macro as

pdfhref O -T T 1 \WTOC]

to tag the associated outline destination name with the single charafiler*suf Alternatively, as in the case of the
basic outline, & Basic Document Outlifgthis may equally well be specified as

.pdfbookmark -T T 1 \}[TOC]

2.4.6. Delegation of the Outline Definition

Since the most common use of a document outline is wdder@ quick method of mégating through a document,
using actie “hypertet” links to chapter and section headings, it may bevemment to delgate the responsibility of
creating the outline to a highervi# macro, which is itself used to define and format the section headings. This
approach has been adopted in the spdf.tmac package, to be described, |&t@dknonn).

When such an approach is adopted, the user will raifewer, invoke the pdfhref macro directly , to create a
document outline. & example, the structure and content of the outline for this document hasxohesively defined,

using a combination of the NH macro, from the ms package, to establish the structure, and the XN macro from
spdf.tmac, to define the content. In this case, the responsibility forvivking the pdfhref macro, to create the
document outline, is dejated to the XN macro.

2.5. Adding Refeence Marks and Links

Creating a Document Outlinegas shwn how the pdfhref macro may be used to create a PDF document outline.
While this is undoubtedly a parful capability it is by no means the only trick in the repertoire of tleisatile macro.

The macro name, pdfhref, which is a contraction of “PDF Hypeext Reference”, indicates that the general purpose
of this macro is to define any type of dynamic reference mark, within a PDF document. Its generalised usage syntax
takes the form

.pdfhref <class> [-options ...] [--] [descriptive text ...]

where <class> represents a required single charactegament, which defines the specific reference operation to be
performed, and may be selected from:—

O Add an entry to the document outline. This operation has been described éarketing a
Document Outling

M  Place a “named destination” reference mark at the current output position, in the current PDF
document, Unknown).

D  Specify the content of a PDF document reference dictionary entry; typisalth entries are
generated automaticalljoy transformation of the intermediate output resulting from the use of
pdfhref “M”, with the “-X” modifier , (Unknown); however, it is also possible to specify such
entries manually(Unknawn).



L Insert an actie link to a named destinatior)rfknown), at the current output position in the current
PDF document, such that when the reader clicks on the khklie document vie changes to sko
the location of the named destination.

W Insert an actie link to a “web” resourceUnknown), at the current output position in the current
PDF document. This isfetctively the same as using the “L” operator to establish a link to a named
destination in another PDF documeridnknonn), except that in this case, the destination is specified
by a “uniform resource identifier”, or URI; this may represent brternet or local resource which
can be specified in this manner

F Specify a user defined macro, to be called by pdfhref, when formatting thette the actie region
of a link, Unknown).

z Define the absolute position on theypital PDF output page, where the “hot-spot” associated with
an actve link is to be placed. Wwoked in pairs, marking the starting and ending PDF page co-
ordinates for each link “hot-spot”, this operator is rarélgver, specified directly by the user; rather
appropriate pdfhref “Z” specifications are inserted automatically into the document reference map
during the PDF document formatting processKnown).

I Initialise support for pdfhref features. The current pdfhref implementation provides only one
such feature which requires initialisation — a helper macro which must be attached to a user supplied
page trap handlem order to support mapping of reference “hot-spots” whitbrel through a page
transition; (Jnknawn).

2.5.1. Optional Features of the pdfhref Macr o

The behwiour of a number of the pdfhref macro operations can be modified, by including “option spedfiafter

the operation specifying gument, ot befoe ary other aguments normally associated with the operation. In all cases,
an option is specified by an “option dla comprising an initial yphen, follaved by one or t@ option identifying
characters. Additionallysome options requirexactly one option gument; for these options, thegament must be

specified, and it must be separated from the preceding option flag by one or more spaces, (tabs must not be used).

may be noted that this paradigm for specifying options is reminiscent of most uNix™ shaksghan the case of the
pdfhref macro, omission of the space separating an option flag from itgament is neer permitted.

A list of all general purpose options supported by the pdfhref macro isvgin belev. Note that not all options are
supported for all pdfhref operations; the operations &cted by each option are noted in the lisbr FRost operations,
if an unsupported option is specified, it will be silently ignoredydver, this behgiour should not be relied upon.

The general purpose options, supported by the pdfhref macro, are:—

-N <name>
Allows the <name> associated with a PDF reference destination to be defined independently from
the following text, which describes the reference. This optidiec$ only the “M” operation of the
pdfhref macro, ( Unknown).

-E  Also used gclusively with the “M" operator the -E option causes an specified
descriptive text ar guments, Unknown), to be copied, or éoed, in the body k& of the
document, at the point where the reference mark is defined; (without the -E option, such
descriptive text will appear only at points where links to the reference mark are placed, and
where the standard reference display formankaown), is used).

-D <dest>
Specifies the URI, or the destination name associated with a PD¥ &ok, independently of the
following text, which describes the link and demarcates the link “hot-spot”. This opfiectsathe
behaiour of the pdfhref macro’ s “L” and “W” operations.

When used with the “L” operatothe <dest> argument must specify a PDF “named destination”,
as defined using pdfhref with the “M” operator

When used with the “W" operagtedest> must specify a link destination in the form of a “uniform
resource identifier”, or URI,W{nknown).

It



-F <file>
When used with the “L” pdfhref operator, <file> specifies an e xternal PDF file in which the
named destination for the link reference is defined. This option must be specified with the “L”
operatorto create a link to a destination in afeliéent PDF document; when the “L” operator is used
without this option, the link destination is assumed to be defined within the same document.

-P <"prefix-text">
Specifies <"prefix-text"> to be attached to the start of the te xt describing an acte PDF
document link, with no inteening space, i without itself being included in the actiarea of the
link “hot-spot”; it is efective with the “L” and “W” pdfhref operators.

Typically, this option wvould be used to insert punctuation before the link “hot-spot”. Thus, there is
little reason for the inclusion of spaces in <"prefix-text">; ho wever, if such space is required,
then the enclosing double quotes must be specified, as indicated.

-A <"affixed-text">
Specifies <"affixed-text"> to be attached to the end of the te xt describing an aste PDF
document link, with no inteening space, i without itself being included in the actiarea of the
link “hot-spot”; it is efective with the “L” and “W” pdfhref operators.

Typically, this option would be used to insert punctuation after the link “hot-spot”. Thus, there is
little reason for the inclusion of spaces in <"affixed-text">; ho wever, if such space is required,
then the enclosing double quotes must be specified, as indicated.

-T <tag>
When specified with the “O” operatottag> is appended to the “bookmark” name assigned to the
generated outline entryThis option is equired, to distinguish between the series of “bookmark”
names generated in intlual passes of the groff formatter when the final PDF document is to be
assembled from a number of separately formatted compon@ntsinés for Multipart Documenjys

-X  This pdfhref option is used with either the “M” operatoy or with the “L” operatar

When used with the “M” operatgynknown), it ensures that a cross reference record for theadark
destination will be included in the document reference mapkr{onn).

When used with the “L” operatofUnknown), it causes the reference to be displayed in the standard
cross reference formatgknawn), but substituting the descriptive text specified in the
“pdfhrefL” ar  gument list, for the description specified in the document reference map.

-- Marks the end of the option specifiers. This may be used with all pdfhref operations which accept
options, to preent pdfhref from interpreting an y following aguments as option specifiersea if
they would otherwise be interpreted as such. It is also useful whenghmant list to pdfhref
contains special characters —yapecial charactewhich is not alid in a groff macro name, will
cause a parsing erraf pdfhref attempts to match it as a possible option flag; using the “--” flag
prevents this, so suppressing the groff w@rning message, whichowld otherwise ensue.

Using this flag after all sequences of macro options is recommended,vehen it is not strictly
necessaryif only for the entirely cosmetic benefit of visually separating the mgiumaent list from
the sequence of preceding options.

In addition to the pdfhref options listed above, a supplementary set ofdwcharacter options are defined. These
supplementary options, listed beloare intended for use with the “L” operatar conjunction with the -F <file>
option, to specify alternate file names, in formats compatible with the file namiugntioms of alternate operating
systems; thewill be silently ignored, if used in grother contet.

The supported alternate file name options, which are ignored if the -F <file> option is not specified, are:—
-DF <dos-file>
Specifies the name of the file in which a link destination is defined, using the file naming semantics
of the MS-DOS8 operating system. When the PDF document is read on a machine where the

operating system uses the MS-[30i& system, then <dos-file> is used as the name of the file
containing the reference destinatiomewiding the <file> ar gument specified with the -F option.
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-MF <mac-file>
Specifies the name of the file in which a link destination is defined, using the file naming semantics
of the Apple ® Macintosh ® operating system. When the PDF document is read on a machine
where the operating system uses the Macinto8Hile system, then <mac-file> is used as the
name of the file containing the reference destinatieerriwling the <file> ar gument specified with
the -F option.

-UF <unix-file>
Specifies the name of the file in which a link destination is defined, using the file naming semantics
of the UNIX™ operating system. When the PDF document is read on a machine where the operating
system uses POSIX file naming semantics, then <unix-file> is used as the name of the file
containing the reference destinatiomewiding the <file> ar gument specified with the -F option.

-WF <win-file>
Specifies the name of the file in which a link destination is defined, using the file naming semantics
of the MS-Windows® 32-bit operating system. When the PDF document is read on a machine
where the operating system useg ahthe MS-Windows® file systems, with long file name support,
then <win-file> is used as the name of the file containing the reference destinatioryasriding the
<file>ar gument specified with the -F option.

2.5.2. Marking a Reference Destination

The pdfhref macro may be used to create actie links to ag Internet resource, specified by its URI, or tgy amamed
destination”, either within the same document, or in another PDF document. Although the PDF specification allo
link destinations to be defined in terms of a page nunalner an associated wiespecification, this style of reference is
not currently supported by the pdfhref macro, because it is not possible to adequately bind the specification for the
destination with the intended reference crite

References to Internet resources are interpreted in accordance with the W3C standard for defining a URI; hence the only
prerequisite, for creating a link to yamnternet resource, is that the URI be properly specified, when declaring the
reference; ynknown). In the case of references to “named destinations” in PDF documemteyémit is necessary to

provide a mechanism for creating such “named destinations”. This may be accomplishewkmgithe pdfhref

macro in the form

.pdfhref M [-N <name>] [-X] [-E] [descriptive text ...]

This creates a “named destination” reference mark, with its name specified by <namié>ther-N option is not
specified, by the first @rd of descriptive text; (note that this imposes the restriction that, if the -N option is

omitted, then at least oneosd of descriptive text must be specified). Additionally , a reference vie will be
automatically defined, and associated with the reference namknéwn), and, if the -X option is specified, and no
document cross reference map has been impotiednpwn), then a cross reference mapping recddeshkionn), will

be written to the stdout stream; this may be captured, and subsequently used to generate a cross reference map for the
document, Unknown).

When a “named destination” reference mark is created, using the pdfhref mactM” operatqrthere is normally no
visible efect in the formatted document;yadescriptive text which is specified will simply be stored in the
cross reference map, for use when a link to the reference mark is created. dwlisbaédfiour may be changed, by
specifying the -E option, which causesyaspecified descriptive text to be “echoed” in the document te xt, at the
point where the reference mark is placed, in addition to its inclusion in the cross reference map.

2.5.2.1. Mapping a Destinationdr Cross Refeencing

Effective cross referencing of any document formatted by groff requires multiple pass formatting. Detailsvotihis

multiple pass formatting may be accomplished, whenkimg with the pdfmark macros, will be discussed later
(Unknown); at this stage, the discussion will be restricted to the initial preparation, which is required at the time when
the cross reference destinations are defined.

The first stage, in the process of cross referencing a document, is the generation of a cross referenGmée Ag
details of how the cross reference map is generated will be discussedanendt is important to recognise that what
content is included in the cross reference map is established when the reference destination is defined wedt is deri
from the reference datamorted on the stderr stream by the pdfhref macro, when it is in voked with the “M”
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operatoy and is controlled by whater definition of the string PDFHREF.INFO is infett, when the pdfhref macro
is invoked.

The initial de&ult setting of PDFHREF.INFO is
.ds PDFHREF.INFO page \\n% \\$*

which ensures that the cross reference map will contain at least a page number reference, supplemanted by an
descriptive text which is specified for the reference mark, as defined by the pdfhref macro, with its “M”

operator; this may be redefined by the psemxport additional cross reference information, or to modify theudef

format for cross reference link4Jifknown).

2.5.2.2. Associating a Documentiéw with a Reference Mark

In the same manner as each document outline reference, defined by the pdfhref macro with the “O” operator
(Creating a Document Outlinehas a specific document wieassociated with it, each reference destination ethby
pdfhref with the “M” operator , requires an associated documenmwspecification.

The mechanism whereby a documentwie associated with a reference mark is entirely analogous to thatyewhplo
for outline referencesAgsociating a Documenti&y with an Outline Referengeexcept that the PDFHREF.VIEW
string specification is used, in place of the PDFBOOKMARK.VIEW specification. Thus, the refeneiscdafiaed in
terms of—

PDFHREF.VIEW
A string, establishing the position of the reference mark within theviig windov, and the
magnification at which the document will be wed, at the location of the mark reference
destination; by deiult, it is defined by

.ds PDFHREF.VIEW /FitH \n[PDFPAGE.Y] u

which displays the reference destination at the top of theingewindawv, with the magnification set
to fit the page width to the width of the wirvdo

PDFHREF.VIEW.LEADING
A numeric raister specifying additional spacing, to be placed between the top of the display
window and the actual position at which the location of the reference destination appears within the
window. This register is shared with the wiespecification for outline references, and thus has the
same dedult initial setting,

.nr PDFHREF.VIEW.LEADING 5.0p
as in the case of outline referencense

Again, notice that PDFHREF.VIEW.LEADING does not represent true typographic “leading”, since
ary preceding tet, set in the specified display space, will be visible at the top of thengevindow,
when the reference is selected.

Just as the wie associated with outline references may be changed, by redefining PDFBOOKMARK.VIEW, w0 the vie
associated with maed reference destinations may be changed, by redefining PDFHREF.VIEW, and, if desired,
PDFHREF.VIEW.LEADING; such changes will becomdeetive for all reference destinations medkafter these
definitions are changed. (Notice that, since the specification of PDFHREF.VIEW.LEADING is shared by both outline
reference vies and mar&d reference vigs, if it is changed, then the we for both reference types are changed
accordingly).

It may agin be noted, that the PDFPAGE.\i®er is used in the definition of PDFHREF.VIEW, just as it is in the
definition of PDFBOOKMARK.VIEW; all comments in relating to its use, and indeed to page position computations in
general, apply equally to ma#t reference vies and to outline reference wis.

2.5.3. Linking to a Marked Refeence Destination

Any named destination, such as those medtby the pdfhref macro, using it's “M” operatgrmay be referred to from
ary point in any PDF document, using an active link; suchvadinks are created by aig using the pdfhref macro,

but in this case, with the “L” operatoiThis operator pnades support for te distinct cases, depending on whether the
reference destination is defined in the same document as thellitkqgyvn), or is defined as a named destination in a
different PDF documentUpknown).
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2.5.3.1. Refeences within a Single PDF Document

The general syntactic form forvoking the pdfhref macro, when creating a link to a named destination within the
same PDF document is

.pdfhref L [-D <dest-name>] [-P <prefix-text>] [-A <affixed-text>]\
[-X] [--] [descriptive text ...]

where <dest-name> specifies the name of the link destination, as specified using the pdfhref “M” operation; (it
may be defined either earlier in the document, to create a betkeference, or latetio create a forard reference).

If any descriptive text ar guments are specified, then yheill be inserted into the groff output stream, to
define the tet appearing in the “hot-spot” gen of the link; this will be printed in the link colour specified by the
string, PDFHREF.TEXT.COLOUR, which is describedUnknown. If the -X option is also specified, then the
descriptive text will be augmented, by pref  acing it with page and section number indicators, in accordance with
the reference formatting rules which are ifeef, (Unknown); such indicators will be included within the aetilink
region, and will also be printed in the link colour

Note that either the -D <dest-name> option, or the descriptive text ar guments, bt not both, may be omitted.
If the -D <dest-name> option is omitted, then the first word of descriptive text, i.e. all te xt up to lut not
including the first space, will be interpreted as the <dest-name> for the link; thigttevill also appear in the running
text of the document, within the ae#i region of the link. Alternatiely, if the -D <dest-name> option is specified,
and descriptive text is not, then the running te  xt which defines the reference, and its\&ctiegion, will be
derived from the reference description which is specified when the named destinationeid, rfvaikking a Reference
Destinatior), and will be formatted according to the reference formatting rules which afecdty @fhen the reference is
placed, Unknawn); in this case, it is not necessary to specify the -X option tovatetiautomatic formatting of the
reference — it is implied, by the omission of all descriptive text ar guments.

The -P <prefix-text> and -A <affixed-text> options may be used to specify additional te xt which will be
placed before and after the lek text respectrely, with no intenening space. Such predict and dfxed text will be
printed in the normal & colour and will not be included within the agdi region of the link. This feature is mostly
useful for creating parenthetical references, or for placing punctuation adjaceut tmt included within, the x#
which defines the aet region of the link.

The operation of the pdfhref macro, when used with its “L” operator to place a link to a named PDF destination, may
best be illustrated by axample. Havever, since the appearance of the link will be influencedagyofs established
when the named destination is meak Marking a Reference Destinatiprand also by the formatting rules irfest
when the link is placed, the presentation of a suitatda@e will be deferred, until the formatting mechanism has been
explained, Unknawn).

2.5.3.2. Refeences to Destinations in Other PDF Documents

The pdfhref macro’ s “L” operator is not restricted to creating reference links within a single PDF document. When
the link destination is defined in aféifent document, then the syntactic form faroking pdfhref is modified, by

the addition of options to specify the name and location of the PDF file in which the destination is defined. Thus, the
extended pdfhref syntactic form becomes

.pdfhref L -F <file> [-D <dest-name>]\
[-DF <dos-file>] [-MF <mac-file>] [-UF <unix-file>]\
[-WF <win-file>] [-P <prefix-text>] [-A <affixed-text>] \
[-X] [--] [descriptive text ...]

where the -F <file> option serv es two purposes: it both indicates to the pdfhref macro that the specified reference
destination is defined in axternal PDF file, and it also specifies the normal path name, which is to be used to locate
this file, when a user selects the reference.

In addition to the -F <file> option, which must be specified when referring to a destination in atteznal PDF file,

the -DF <dos-file>, -MF <mac-file>, -UF <unix-file> and -WF <win-file> options may be used to

specify the location of the file containing the reference destination,anietyvof operating system dependent formats.
These options assign theirgaments to the /DosFile, /MacFile, /UnixFile and /WinFile k eys of the
generated pdfmark respectiely; thus when anof these options are specified, in addition to the -F <file> option,

and the document is read on the appropriate operating systems, then the path names specified by <dos-file>,
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<mac-file>, <unix-file> and <win-file> will be searched, instead of the path name specified by <file>,
for each of the MS-DGS Apple ® Macintosh ®, UNIX™ and MS-Windows ® operating systems, respelgti see
the “pdfmark Reference Manuafor further details.

Other than the use of these additional options, which specify that the reference destinationxtermalrP®F file, the
behaiour of the pdfhref “L” operator , with the -F <file> option, remains identical to its behaviour without this
option, References within a Single PDF Docunm)emtith respect to the interpretation of other options, the handling of
the descriptive text ar guments, and the formatting of the displayed reference.

Once agin, since the appearance of the reference is determinedtbysf specified in the document reference map, and
also by the formatting rules infe€t when the reference is placed, the presentation okampe of the placing of a
reference to anx¢éernal destination will be deferred, until the formatting mechanism has kekmed, Unknown).

2.5.4. Linking to Internet Resouces

In addition to supporting the creation of cross references to named destinations in PDF documents, the pdfhref
macro also has the capability to createvactinks to Internet resources, or indeed to any resource which may be
specified by a Uniform Resource Identifiewhich is usually abbwgated to the acrgm “URI”, and sometimes also
referred to as a Uniform Resource Locator‘URL").

Since the mechanism for creating a link to a URfedsf somevhat from that for creating PDF references, the pdfhref
macro is ivoked with the “W” (for “web-link”) operatprather than the “L” operator; wertheless, the umcation
syntax is similarhaving the form

.pdfhref W [-D <URI>] [-P <prefix-text>] [-A <affixed-text>] \
[--] descriptive text ...

where the optional -D <URI> modifier specifies the address for thgetainternet resource, inyaappropriate Uniform
Resouce Identifier format, while the descriptive text ar  gument specifies thextiewhich is to appear in the “hot-
spot” region, and the -P <prefix-text> and -A <affixed-text> options ha ve the same #&dct as in the case of
local document links,References within a Single PDF Docum)ent

Notice that it is not mandatory to include the -D <URI> in the link specification; if it is specified, then it is not
necessary for the URI to appgar the running tet of the document — the descriptive text ar  gument &actly
defines the t& which will appear within the “hot-spot” géon, and this need not include the URI. vdwer, if the

-D <URI> specification is omitted, then the descriptive text ar gument must be arxact representation of the
URI, which will, therefore, appear as the entire content of the “hot-spot”’example, we could introduce a reference
to the grof web site in which the actual URI is concealed, by using mark up such as:—

For example, we could introduce a reference to
.pdfhref W -D http://groff.ffii.org -A , the groff web site
in which the actual URI is concealed,

Alternatively, to refer the reader to the grefeb site, making it obous that the appropriate URI ligtp://grof.ffii.org,
the requisite mark up might be:—

to refer the reader to the groff web site,
making it obvious that the appropriate URI is
.pdfhref W -A | http://groff.ffii.org

the requisite mark up might be:\(en

2.5.5. Establishing a Brmat for References

There are tw principal aspects to be addressed, when defining the format to be used when displaying references.
Firstly, it is desirable to prade a visual cue, to indicate that thettdescribing the reference is iodd with special
properties — it is dynamically lirdd to the reference destination — and seconbly textual content should describe

where the link leads, and ideallyshould also describe the content of the reference destination.

The visual cue, that axeregion defines a dynamically liekl reference, is most commonly pided by printing the
text within the actie region in a distincite colour This technique will be empy®d automatically by the pdfhref
macro —Unknown — unless the user specifically chooses to adopt, and implement, some adestnatgy.


http://partners.adobe.com/public/developer/en/acrobat/sdk/pdf/pdf_creation_apis_and_specs/pdfmarkReference.pdf
http://groff.ffii.org
http://groff.ffii.org
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2.5.5.1. Using Colour to Demaeate Link Regions

Typically, when a PDF document contains active references to other locations, either within the same docuwent, or e
in other documents, or on theovidl Wide Web, it is usually desirable to nmkhe rgions where these aedi links are
placed stand out from the surroundingtte

2.5.5.2. Specifying Refeznce Ext Explicitly
2.5.5.3. Using Aitomatically Formatted Reference Ext

2.5.5.4. Customising Atomatically Formatted Reference Ext

It is incumbent on the usef employing automatic formatting of the displayed referenésstgblishing a &rmat for
Referenceks to ensure that an appropriate reference definition is created for the reference destination, and is included in
the reference map for the document in which the reference will appear; thus, it may be easiest to always use manual
formatting for eternal references.

2.5.6. Poblematic Links

Irrespectve of whether a pdfhref reference is placed using the “L” operatoor the “W” operatpithere may be
occasions when the resulting link does function mseeted. A number of scenarios, which are Wnoto be
troublesome, are described helo

2.5.6.1. Links with a Page Transition in the Active Region

When a link is placed near the bottom of a page, it is possible that ¥ amgton, or “hot-spot”, may>dend on to the
next page. In this situation, a page trap macro is required to intercept the page transition, and to restart the mapping of
the “hot-spot” boundary on thewepage.

The pdfmark macro package includes a suitable page trap macro, to satisfy this requiremenevétpto avoid pre-
empting ag other requirement the user maywédor a page transition trap, this is not installed as aneaptage trap,
unless gplicitly requested by the user

To enable proper handling of page transitions, which occur within thee agjions of reference links, the user
should:—

1. Define a page transition macro, tode whateer features may be required, when a page transition
occurs — e.g. printing footnotes, adding page footers and headers, etc. This macro should end by
setting the output position at the correettical page déet, where the printing of runningxtes to
restart, folleving the page transition.

2. Plant a trap to woke this macro, at the appropriatertical position marking the end of normal
running text on each page.

3. Initialise the pdfhref hook into this page transition trap, by imoking
pdfhref | -PT <macro-name>

where <macro-name> is the name of the user supplied page trap macro, to ensure that pdfhref
will correctly restart mapping of agé link regions, at the start of eachvn@age.

It may be obsemd that this initialisation of the pdfhref page transition hook is, typicallyequired only once befer
document formatting fggns. Users of document formatting macro packages may reasonapctethat this
initialisation should be performed by the macro package itself. Thus, writers of such macro packages which include
pdfmark bindings, should provide appropriate initialisation, so reliag the end user of this responsibilityffhe
following example, abstracted from the sample ms binding package, spdf.tmac, illustratesvhihis may be
accomplished:—
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\" groff "ms" provides the "pg@bottom" macro, which has already
\" been installed as a page transition trap. To ensure proper

\" mapping of "pdfhref" links which overflow the bottom of any

\" page, we need to install the "pdfhref" page transition hook,

\" as an addendum to this macro.

.pdfhref | -PT pg@bottom

2.6. Annotating a PDF Document using Bp-Up Notes

2.7. Synchonising Output and pdfmark Contexts

It has been noted prieusly, that the pdfview macro, (Selecting an Initial Documenti&v), the pdfinfo macro,

(Adding Document ldentification Meta-D3taand the pdfhref macro, when used to create a document outline,
(Creating a Document Outlipedo not immediately write their pdfmark output to the PostScfiptiata stream;

instead, thg cache their output, in a groff diversion, in the case of the pdfview and pdfinfo macros, or in an

ordered collection of strings and numerigisters, in the case of the document outline, until a more appropriate time for
copying it out. In the case of pdfview and pdfinfo “meta-data”, this “more appropriate time” is &plicitly chosen

by the user; in the case of document outline data, some cached data may be implicitly written out as the document
outline is compiled, Wt there will always be some remaining data, which mustxXpiatly flushed out, before the

groff formatting process is allowed to complete.

To allow the user to choose when cached pdfmark data is to be flushed to the output stream, the pdfmark macro
package prades the pdfsync macro, (to synchronise the cache and output states). In its simplest form, itdkdd
without aguments, i.e.

.pdfsync
This form of irvocation ensures that both the “meta-data cache”, containing pdfview and pdfinfo data, and the

“outline cache”, containing gnpreviously uncommitted document outline data, are flushed; idetily should be
included in a groff “end macro”, to ensure that both caches are flushed, before groff terminates.

Occasionallyit may be desirable to flush either the “meta-data cache”, withfaatiafy the “outline cache”, or vice-
versa, at a user specified time, prior to reaching the end of the document. This may be accomplisrwdndpyha
pdfsync macro with an ar gument, i.e.

.pdfsync M

to flush only the “meta-data cache”, or
.pdfsync O

to flush only the “outline cache”.

The “meta-data cache” can normally be safely flushed in this maainaly time after output of the first page has
started; (it may cause formatting problems, most notably the appearanceaoftechwhite space, if flushed earlier
indeed, if flushed immediately after a page transitian, before the output of the content on thevrgage has
commenced). Caution is required,wever, when aplicitly flushing the “outline cache”, since if the outline is to be
subsequentlyx¢ended, then the first outline entry after flushing must be specifiecehtile Nevertheless, suchxplicit
flushing may occasionally be necessary; fanaple, the TC macro in the spdf.tmac package, ynknown), invokes
“.pdfsync O” to ensure that the outline for the “body” section of the document is terminated, befarcommences
the formatting of the table of contents section.
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3. PDF Document Layut

The pdfmark macros described in the preceding sectio&xploiting PDF Document Featujegrovide no inherent
document formatting capability of theiwa. Hawvever, they may be used in conjunction withyaather groff macro
package of the userthoice, to add such capability

In preparing this document, the standard ms macro package, supplied as a component of thefGaiskribution,

has been empjed. T facilitate the use of the pdfmark macros with the ms macros, a binding macro package,
spdf.tmac, has been created. The use of this binding macro package is described in thewvifadjosection,
(Unknown); it may also sem as an xample to users of other standard groff macro packages, as tovhbe
pdfmark macros may be emplged with their chosen primary macro package.

3.1. Using pdfmark Macr os with the ms Macio Package

The use of the binding macro package, spdf.tmac, alles for the use of the pdfmark macros in conjunction with
the ms macros, simply by issuing a groff command of the form

groff -Tps -mspdf [-options ...] file(s) ...
(Or use the PDF post-processor Yoid using ghostscript, -Tpdf).

When using the spdf.tmac package, the groff input files may be marked up using anof the standard ms macros

to specify document formatting, while PDF features may be added, usmgfahe pdfmark macros described
previously, (Exploiting PDF Document Featudes Additionally, spdf.tmac defines a number of convenient
extensions to the ms macro set, to better accomodate the use of PDF features within the ms formattingy k;aanel

to address a number of ms document layout issues, which require special handling when producing PDF documents.
These additional macros, and the issueg #ne intended to address, are describedibelo

3.1.1. ms Section Headings in PDF Documents

Traditionally ms pravides the NH and SH macros, to specify section headingsvevdp there is no standard
mechanism for generating a table of contents entry based onxthef tdhe section heading; neither is therg an
recognised standard method for establishing a cross reference link to the section.

To address this ms limitation, spdf.tmac defines the XN macroJgknown), to be used in conjunction with the NH
macro.

3.1.1.1. The XN Maaw

4. The PDF Publishing Pocess

4.1. Resolving Cpss Refeences
4.1.1. Ceating a Document Refeence Map

4.1.2. Deploying a Document Refance Map
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