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1. Introduction

It might appear that it is aaifly simple matter to produce documents in AdblPortable Document dfmat”,
commonly known as PDFRising GNU Toff (gr of f) as te document formatterindeed,gr of f’s default output
format is the natie Adobé& PostScript format, which PDF producers such as Adbb&crobaf Distiller®, or
GhostScript, expect as their input formatus, the PDF production process would seem to entail simply formatting the
document source witr of f , to produce a PostScriptversion 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 production cycle describedeatvay be suicient. Havever, this is a
limited PDF production method, in which the resultant PDF document represents no more than an on screen image
the printed form of the documentgf of f ’s PostScrip® output were printed directly.

The Portable Document Format pigees a number of features, which significantly enhance the experience of reading a
document on screen, but which are of little or no value to a document which is merely gtiiggubssible to eploit

these PDF features, which are described in the A6pdfmark Reference Manualwith some refinement of the
simple PDF production method, provided appropriate “feature implementing” instructions can be embedded into
gr of f's PostScrip® rendering of the documenfThis, of course, implies that the original document source, which
grof f will process to generate the PostSétipescription of the document, must include appropriate markup to
exploit the desired PDF featuredt is this preparation of thgr of f document source to exploit a number of these
features, which provides the principal focus of this document.

The markup techniques to be describedehaen utilised in the production of the PDé&rsion of this document itself.
This has been formatted usiggof f 's ns macro package; thus, usagamples may be found in the document source
file, . / contri b/ pdf mar k/ pdf mar k. ns, to which comments he been added, to help identify appropriate
markup examples for implementing PDF features, such as:—

. Selecting a defult document vig, which defines he the document will appear when opened in the
reader application; for example, when this document is opened in ABRbatlerit should display
the top of the ceer sheet, in the document viepane, while a document outline should appear to the
left, in the “Bookmarks” pane.

. Adding document identification “meta-data”, which can be accessed, in Atr&der by
inspecting the “FiléeDocument PropertiéSummary”.

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

. Embedding actie 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 docunent, or e
to a related Internet resource, specified by its URI.

. Adding annotations, in the form of “stigkotes”, at strategic points within the PDF document.

All of the techniques describedeateen tested oboth GNU/Linux, and on Microsoft Windons™2000 operating
platforms, usinggr of f 1. 19. 1, in association withAFPL Ghost Scri pt 8. 14.2 Other tools employed, which
should be readilywailable onany Unix™ or GNU/Linux system, arsed, awk andnake, together with

an appropriate text editofor creating and marking up thgr of f input files. These additional
utilities are not preided, as standard, on the MicrosoiVindons™ platform, but sesral third

party implementations arealable. Someworth considering include the MKSToolkit, Cygwin?

or MSYS? This list is by no meansxbaustve, and should in no way be construed as an
endorsement of gnof these packages, nor to imply that other similar packages, which may be
awailable, are in anway inferior to them.

1. Laterversions should, and some earlier versions,rbayeually suitable.Seehttp://www.gnu.org/software/grofor
information and eailability of the latest version.

2. Again, other versions may be suitable. 8#p://ghostscript.corfor information and ailability.

3. A commercial offering; selttp://mkssoftware.com/products/tk/default.éspinformation.

A free but comprehensie Posix emulation environment and Unix™oolkit for 32-bit Microsoff
Windows™ platforms; sdettp://cygwin.confor information and download.

5. Anotherfree, but minimal suite of common Unixteols for 32-bit Microsoft Windavs™, available for
download from http://www.mingw.org it doesinclude those tools listed ab and is the
palckaﬁ:]etwr}ich was actually used when performing thnelrs ™2000 platform tests referred
to in the text.


http://partners.adobe.com/public/developer/en/acrobat/sdk/pdf/pdf_creation_apis_and_specs/pdfmarkReference.pdf
http://www.gnu.org/software/groff
http://ghostscript.com
http://mkssoftware.com/products/tk/default.asp
http://cygwin.com
http://www.mingw.org

2. Exploiting PDF Document Features

To establish a consistent framerk for adding PDF features,gr of f macro package, nameudif mar k. t mac, has
been preided. Thusto incorporate PDF features in a document, the appropriate macro calls, as describeahdyelo
be placed in thgr of f document source, which should then be processed witlo&f command of the form

groff -Tps [-mnanme] -mpdfmark [-options ...] file ...
(Or use the PDF post-processorvoid using ghostscript, Tpdf ) .

It may be noted that thedf mar k macros hee ro dependencies on, and no known conflicts witty, ather gr of f
macro package; thus, users are free to ugeter macro package, of their choice, to format their documents, while
also using the@df mar k macros to add PDF features.

2.1. Thepdf mar k Operator

All PDF features are implemented by embedding instances gbdhear k operator as ascribed in the Adolfe
“pdfmark Reference Manualinto gr of f's PostScripf output stream.To facilitate the use of this operatdhe

pdf mar k macro package defines the primgtpdf mar k macro; it simply emits its argument list, as arguments to a
pdf mar k operatorin the PostScrifit output stream.

To illustrate the use of thedf mar k macro, the follaing is a much simplified example of w@ bookmark may be
added to a PDF document outline

. pdf mark \
/ Count 2\
/Title (An Exanpl e of a Bookmark with Two Chil dren) \
/View [/FitH\n[PDFPAGE. Y]] \
/ QJT

In general, users should rarely need to usettferar k macro directly In particular the abee example is too simple
for general use; Will create a bookmark, but it doest address the issues of setting the proper value forG@oent
key, nor of computing thd®DFPAGE. Y value used in thé Vi ew key. The pdf mar k macro package includes a more
robust mechanism for creating bookmarksed section 2.4, “Creating a Document Outljn&/hich addresses these
issues automaticallyNevetheless, thepdf mar k macro may be useful to users wishing to implement moraradd
PDF features, than those currently supported directly bgdhear k macro package.

2.2. Selectingan Initial Document View
By default, when a PDF document is opened, the first page will be displayed, atathié efnification set for the
reader and outline and thumbnail views will be hiddeWhen using a PDF readexich as Acrob&t Readerwhich
supports thé DOCVI EWclass of thgpdf mar k operatorthese default initial vig settings may beerridden, using the
pdf vi ewmacro. Br example

. pdf vi ew / PageMode /UseCutli nes
will cause Acrobdt Reader to open the document outlinawit the left of the normal page viewhile

. pdf vi ew / PageMode / UseThunbs
will open the thumbnail vig instead.
Note that the tw/ PageMbde examples, abee, are mutually &clusive — it is not possible to hae both outline and
thumbnail views open simultaneousioweve, it is permitted to add Page and/ Vi ew 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 tt
“pdfmark Reference Manudlor more information.
It should be noted that the wiecontrolling meta-data, defined by tpef vi ew macro, is not written immediately to
the PostScrifit output stream, Ut is stored in an internal meta-data “cache”, (simply implemented grsoff
diversion). This“cached" meta-data must be written out later invdking the pdf sync macro, éee section 2.7,
“Synchronising Output anpldf mar k Contexts).

2.3. Adding Document Identification Meta-Data

In addition to the/ DOCVI EWclass of meta-data described edjo(see section 2.2, “Selecting an Initial Document
View’), we may also wish to include document identification meta-data, which belongs to théBCIFINFO class.

To do this, we use thedf i nf o macro. Asan example of ha it is used, the identification meta-data attached to this
document was specified using a macro sequence similar to:—


http://partners.adobe.com/public/developer/en/acrobat/sdk/pdf/pdf_creation_apis_and_specs/pdfmarkReference.pdf
http://partners.adobe.com/public/developer/en/acrobat/sdk/pdf/pdf_creation_apis_and_specs/pdfmarkReference.pdf
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.pdfinfo /Title PDF Docunent Publishing with GNU Troff

. pdfinfo /Author Keit h Marshal |

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

Notice that thepdf i nf 0 macro is repeated, once for eddbdOCl NFOrecord to be placed in the document. In each
case, the first argument is the name of the applidab@Cl NFO key, which mustbe named with an initial solidus
character; all additional arguments are collected togdthdefine the value to be associated with the specifigd k

As is the case with thpdf vi ew macro, éee section 2.2, “Selecting an Initial Documeigw), the/ DOCI NFO
records specified with thedf i nf o macro are not immediately written to the PostSEripatput stream; theare
stored in the same meta-data cachéRSCVI EWspecifications, until this cache ispdicitly flushed, by iroking the
pdf sync macro, éee section 2.7, “Synchronising Output @ad mar k Contexts).

2.4. Creating a Document Outline

A PDF document outline comprises a table of references, to “bookmarked” locations within the document. When the
document is viewed in an “outlinevare” PDF document readesuch as Adob® 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 wianay then be selected, by clicking with the mouse, to jump directly to the
associated marked location in the documentvie

The document outline may be considered as a collectionypgttet” references to “bookmarked” locations within the
document. Thedf mar k macro package pvides a single generalised macpalf hr ef , for creating and linking to
“hypertext” reference marks.This macro will be described more comprehedlgiin a later section,sge section 2.5,
“Adding Reference Marks and LinRsthe description here is restricted to its use for defining document outline entries.

2.4.1. ABasic 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 document text, and a specification farthat marked location should be displayed,
when this bookmark is selected.

To aeate a PDF bookmark, thpaf hr ef macro is used, at the point in the document where the bookmark is to be
placed, in the form

.pdf href O <l evel > descriptive text
in which the reference clas®*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
pdf bookmar k macro is also provided — indeegddf hr ef invokes it, when processing theO' reference class
operator It may be ivoked directly, in the form

. pdf bookmar k <l evel > descri ptive text
Irrespectie d which of the abee macro forms is employed, thel evel > agument is required. It is a numeric
argument, defining the nestingvit of the “bookmark” in the outline hierarghwith one being the topmostvd. Its
function may be considered analagous tohteading l@el of the documeng’ ®ction headings, for example, as specified
with theNH macro, if using th&s macros to format the document.
All further arguments, following thel evel > argument, are collected togeth&y gecify the heading text which will
appear in the documesttutline view. Thus, the outline entry for this section of this document, which haglaeee
heading, might be specified as

.pdfhref O3 2.4.1. A Basic Docunent Qutline
or, in the alternatie form using thedf bookmar k macro, as

. pdf bookmark 3 2.4.1. A Basic Docunent Qutline

2.4.2. Hierarchical Structure in a Document Outline

When a document outline is created, usingptiehr ef macro as described section 2.4.1land ary entry is added at

a resting leel greater than one, then a hierarchical structure is automatically defined for the ddtimever, as was

noted in the simplifie@xamplein section 2.1the data required by thedf mar k operator to create the outline entry
may not be fully defined, when the outline reference is defined igrtbéf document sourceSpecifically when the
outline entry is created, ifsCount key must be assigned a value equal to the number of its subordinate entries, at the
next inner level of the outline hierarchy; typically meever, these subordinate entries will be definater in the



document source, and the appropriagBaunt vaue will be unknown, when defining the parent entry.

To resohe this paradox, thedf hr ef macro creates the outline entry inotdistinct phases — a destination marker is
placed in the PostScripoutput stream immediatelwhen the outline reference is defined, but the actual outline entry
is stored in an internal “outline cache”, until its subordinate hieyanak been fully defined; it can then be inserted in
the output stream, with itsCount value correctly assignedeffectively, to ensure integrity of the document outline
structure, this means that each togleutline entry and all of its subordinates, are retained in the cache, untihéxe

top level entry is defined.

One potential problem, which arises from the use of the “outline cache”, is that, at the epdafuament formatting
run, the last top el outline entry and ary subordinates defined after it, will remain in the cache, and nwitlbe
automatically written to the output strearo avoid this problem, the user should fallathe guidelines gen in
section 2.7to synchronise the output state with the cache stage $ection 2.7, “Synchronising Output aad mar k
Contexts), at the end of thgr of f formatting run.

2.4.3. Associatinga Document View with an Outline Reference

Each “bookmark” entryin a FDF document outline, is associated with a specific documewt Wehen the reader
selects ayoutline entry the document vig changes to display the document context associated with that entry.

The document vig specification, to be associated withyatocument outline entrys established at the time when the
outline entry is createdHowever, rather than requiring that each individual use of gbdér ef macro, to create an
outline entry should include its own vig specification, the actual specification assigned to each entry vedl&om a
generalised specification defined in the stftiirBOOKMARK. VI EW together with the setting of the numerigisger
PDFHREF. VI EW LEADI NG, which determine the effegt view specification as follows:—

PDFBOOKMARK. VI EW
Establishes the magnification at which the document will be viewed, at the location of the
“bookmark”; by default, it is defined by

. ds PDFBOOKMARK. VI EW/ Fi t H \\ n[ PDFPAGE. Y] u

which displays the associated documentwyigith 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. VI EW LEADI NG
Specifies additional spacing, to be placed between the top of the displaywandathe actual
location of the “bookmark” on the displayed pagewidy default, it is set as

. nr PDFHREF. VI EW LEADI NG 5. Op

Note thatPDFHREF. VI EW LEADI NG 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 windav, when the reference is selected.

Also note that the specification ®DFHREF. VI EW LEADI NG is shared byall reference vias
defined by thepdf hr ef macro; wherea®DFBOOKMARK. VI EWis applied &clusively to outline
references, there is no independeDEFBOOKMARK. VI EW LEADI NG specification.

If desired, the vier specification may be changed, by redefining the stABGBOOKMARK. VI EW and possibly also
the numeric rgister PDFHREF. VI EW LEADI NG Any dternatve cefinition for PDFBOOKMARK. VI EW must be
specified in terms of valid wespecification parameters, as described in the AB6pdfmark Reference Manuial

Note the use of the gester PDFPAGE. Y, in the default definition oPDFBOOKMARK. VI EWabore. This register is
computed bypdf hr ef , when creating an outline entry; it specifies the vertical position of the “bookmark”, in basic
grof f units, relatve b the bottom edge of the document page on which it is defined, and is followed, in the
PDFBOOKMARK. VI EWdefinition, by thegr ops “u” operator to convert it to PostScrigt units on output.lt may be

used in ay redefined specification fdPDFBOOKMARK. VI EW (or in the analogous definition #DFHREF. VI EW
described insection 2.5.2.2, “Associating a Documenew with a Reference Marl; but not in ary other contat,

since its value is undefined outside the scope gbdfiérr ef macro.

SincePDFPACE. Y is computed relate o the bottomof the PDF output page, it is important to ensure that the page
length specified td r of f correctly matches the size of the logical PDF page. This is miestiefly ensured, by
providingidentical page size specifications ¢w of f , gr ops and to the PostScripto PDF comerter employed, and
avadding ary page length changes within the document source.

Also note thatPDFPAGE. Y is the only automatically computed “bookmark” location parameter; if the user redefines
PDFBOOKMARK. VI EW and the modified vie specification requires gnother positional parameters, then the user


http://partners.adobe.com/public/developer/en/acrobat/sdk/pdf/pdf_creation_apis_and_specs/pdfmarkReference.pdf

mustensure that these are compubedoreinvoking thepdf hr ef macro.

2.4.4. Polding the Outline to Conceal Less Significant Headings

When a document incorporates maabheadings, at deeply nestedds, it may be desirable to “fold” the outline such
that only the major headinguvds are initially visible, yet making the inferior subheadings accessible, by allowing the
reader to expand the wieof any heading branch on demand.

The pdf mar k macros support this capabilithhrough the setting of theDFOUTLI NE. FOLDLEVEL register This
register should be set to the number of headingldewhich it is desired to shoin expanded form, in thénitial
document outline display; all subheadings at deepelslavill still be added to the outlinepbwill not become visible
until the outline branch containing them i9anded. Br example, the setting used in this document:

A" Initialise the outline viewto show only three heading |evels,
.\" with additional subordinate |evel headings folded.
A

.nr PDFQUTLI NE. FOLDLEVEL 3

results in only the first threevids of headings being displayed in the document outlindéi] the reader chooses to
expand the vie, and so reeal the lower lgel headings in apoutline branch.

The initial default setting oPDFOUTLI NE. FOLDLEVEL, if the document author does not choose to change it, is
10,000. Thisis orders of magnitude greater than the maximum headirg) Wehich is likely to be used in §n
document; thus the dailt behaviour will be to siodocument outlines fully expanded, to display all headings defined,
at all levels within each document.

The setting oPDFOUTLI NE. FOLDLEVEL may be changed atyatime; havever, the effect of each such change may
be difficult to predict, since it is applied not only to outline entries which are defftevdhe setting is changedut
also to ag entries which remain in the outline cachat this time. Therefore, it is recommended that
PDFQUTLI NE. FOLDLEVEL should be sebnce at the start of each document; ifistdeemed necessary to change it at
ary other time, the outline cache should be flushsele (section 2.7, “Synchronising Output guad mar k Contexts)),
immediatelybefore the change, which should immediately preceedebdre heading.

2.4.5. Outlinesfor M ultipart Documents

When a document outline is created, usingatiehr ef macro, each reference mark is automatically assigned a name,
composed of a fixed stem foled by a serially generated numeric qualifighis ensures that, for each single part
document, eery outline reference has a uniquely named destination.

As the werall size of the PDF document increases, it may becomeati@mt to dvide it into smallerindividually
formatted PostScrifitcomponents, which are then assembled, in the appropriate tordmeate a composite PDF
document. Whilethis strategy may simplify theverall process of creating and editing larger documents, it does
introduce a problem in creating anemll document outline, since each iidual PostScrifit component will be
assigned duplicated sequences of “bookmark” names, with each name ultimately referring to multiple locations in the
composite documenfTo avoid such reference naming conflicts, af hr ef macro allows the user to specify a “tag”,
which is appended to the automatically generated “bookmark” name; this may be used as a discriminating mark, t
distinguish otherwise similarly named destinations, in different sections of the composite document.

To ceate a “tagged” document outline, the syntax feoéation of thepdf hr ef macro is modified, by the inclusion
of an optional “tag” specificatiomeforethe nesting heel argument, i.e.

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

The optionalt ag> argument may be composed ofyatharacters of the userthoice; havever, its initial character
must nobe ary decimal digit, and ideally it should be kept short — one ar dharacters at most.

By employing a dfierent tag in each section, the user can ensure that “bookmark” names remain unique, throughout al
the sections of a composite documeRior example, when using thepdf .t nac macro package, which adds

pdf mar k capabilities to the standamks package, gee section 3.1, “Usingdf mar k Macros with thens Macro
Package), the table of contents is collected into a separate PosfSseigtion from the main body of the documelnt.

the “body” section, the document outline is “untaggedt,ib the “Table of Contents” section, a modified version of the
TCmacro adds an outline entry for the start of the “Table of Contentsking thepdf hr ef macro as

.pdfhref O-T T 1 \\*[TCC]

to tag the associated outline destination name with the single character 3uffidlternatively, as in he case of the
basic outline, fee section 2.4.1A"Basic Document Outling; this may equally well be specified as



. pdfbookmark -T T 1 \\*[ TCC]

2.4.6. Delegatiorof the Outline Definition

Since the most common use of a document outline is to provide a quick methodgating through a document,
using actie “hypertext” links to chapter and section headings, it may bes@uant to delgae the responsibility of
creating the outline to a highervé macro, which is itself used to define and format the section headirgs.
approach has been adopted in #pf . t mac package, to be described latégee section 3.1, “Usingdf mar k
Macros with thers Macro Packagg’

When such an approach is adopted, the user will raifedyer, invoke the pdf hr ef macro directly to aeate a

document outline For example, the structure and content of the outline for this document hasxo&esively defined,

using a combination of th&H macro, from thems package, to establish the structure, and XNemacro from

spdf . t mac, to define the contentln this case, the responsibility forvisking the pdf hr ef macro, to create the
document outline, is dejgeted to theXN macro.

2.5. AddingReference Marks and Links

Section 2.4has shown ha the pdf hr ef macro may be used to create a PDF document outline. While this is
undoubtedly a powerful capabiljtiy is by no neans the only trick in the repertoire of this versatile macro.

The macro nameydf hr ef , which is a contraction of “PDF Hypesit Reference”, indicates that the general purpose
of this macro is to definany type of dynamic reference mark, within a PDF document. Its generalised usage syntax
takes the form

.pdf href <class> [-options ...] [--] [descriptive text ...]

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

O Add an entry to the document outlin&his operation has been described ear{mre section 2.4,
“Creating a Document Outling”

M  Place a “named destination” reference mark at the current output position, in the current PDF
document, gee section 2.5.2, “Marking a Reference Destinajion”

D  Specify the content of a PDF document reference dictionary entry; typicatlig entries are
generated automaticallypy transformation of the intermediate output resulting from the use of
pdf hr ef “M, with the “ X’ modifier, (see section 4.1.1, “Creating a Document Reference Map”
however, it is dso possible to specify such entries manualbee section 2.5.5.2, “Specifying
Reference &xt Explicitly” ).

L Insert an actie link to a named destinationsge section 2.5.3, “Linking to a Marked Reference
Destination’, at the current output position in the current PDF document, such that when the reader
clicks on the link text, the document wie€hanges to siwathe location of the named destination.

W Insert an actie link to a “web” resource s€e section 2.5.4, “Linking to Internet Resouryeat the
current output position in the current PDF document. Thisfectafely the same as using thé™
operator to establish a link to a named destination in another PDF docuseense€tion 2.5.3.2,
“References to Destinations in Other PDF Docum@neXcept that in this case, the destination is
specified by a “uniform resource identifier”,\dRl ; this may represent grinternet or local resource
which can be specified in this manner.

F Specify a user defined macro, to be calleghtdfyhr ef , when formatting the text in the aairegon
of a link, see section 2.5.5, “Establishing a Format for Referehces”

z Define the absolute position on the physical PDF output page, where the “hot-spot” associated with
an actve link is to be placed.lnvoked in pairs, marking the starting and ending PDF page co-
ordinates for each link “hot-spot”, this operator is rariélgver, pecified directly by the user; rather
appropriatepdf hr ef “Z” specifications are inserted automatically into the document reference map
during the PDF document formatting procesge(section 4.1.1, “Creating a Document Reference
Map”).

I Initialise support fopdf hr ef features. Theurrentpdf hr ef implementation prades only one
such feature which requires initialisation — a helper macro which must be attached to a user supplied
page trap handlein order to support mapping of reference “hot-spots” which extend through a page
transition; gee section 2.5.6.1, “Links with a Page Transition in thevAdigon”).



2.5.1. OptionalFeatures of thepdf hr ef Macro

The behaviour of a number of tpelf hr ef macro operations can be modified, by includingtion specifies’ after
the operation specifying argumeniitbeforeary other arguments normally associated with the operatiomll cases,
an option is specified by arogtion flay’, comprising an initial hyphen, followed by one oroheption identifying
characters. Additionallysomeoptions requirexactly oneoption argument; for these options, thguamentmustbe
specified, and imustbe separated from the preceding option flag by one or spaees (tabsmust notbe used).It
may be noted that this paradigm for specifying options is reminiscent of most &helts; havever, in the case
of thepdf hr ef macro, omission of the space separating an option flag from its argumeners
permitted.

A list of all general purpose options supported by pdé hr ef macro is gien below. Note that not all options are
supported for alpdf hr ef operations; the operations affected by each option are noted in tHeolishostoperations,
if an unsupported option is specified, it will be silently ignored; wewt¢his behaviour should not be relied upon.

The general purpose options, supported bythfehr ef macro, are:—

-N <nane>
Allows the<nane> associated with a PDF reference destination to be defined independently from
the following text, which describes the reference. This option affects onlyMhegeration of the
pdf hr ef macro, éee section 2.5.2, “Marking a Reference Destinafion”

-E Also used gclusvely with the “M operator the -E option causes an specified
descriptive text amguments, §ee section 2.5.2, “Marking a Reference Destina}jotd’ be
copied, orechoedlin the body text of the document, at the point where the reference mark is defined;
(without the- E option, suchdescri pti ve t ext will appearonly at points where links to the
reference mark are placed, and where the standard reference display feematgdtion 2.5.5,
“Establishing a Format for Referenckd$ used).

-D <dest >
Specifies théJRI , or the destination name associated with a PDRvadtik, independently of the
following text, which describes the link and demarcates the link “hot-sgatis option affects the
behaviour of thepdf hr ef macros “L” and “W operations.

When used with thel”” operator the <dest > agument must specify a PDF “named destination”,
as defined usingdf hr ef with the “M' operator.

When used with theW operator,<dest > must specify a link destination in the form of a “uniform
resource identifier”, oURI , (see section 2.5.4, “Linking to Internet Resourges”

-F <file>
When used with thel'” pdf hr ef operator<fi | e> specifies an external PDF file in which the
named destination for the link reference is defing@tiis optionmustbe specified with thel"”
operatorto aeate a link to a destination in afdient PDF document; when the™operator is used
withoutthis option, the link destination is assumed to be defined within the same document.

-P <"prefix-text">
Specifies<" prefi x-text"> to be attached to thstart of the text describing an aeti FDF
document link, with no intervening spaceit lvithout itself being included in the aati aea of the
link “hot-spot”; it is effectve with the ‘L” and “W pdf hr ef operators.

Typically, this option would be used to insert punctuation before the link “hot-spot”. Thus, there is
little reason for the inclusion of spaces<hpr ef i x-t ext " >; howeva, if such space is required,
then the enclosing double quotasstbe specified, as indicated.

-A <"affixed-text">
Specifies<" af f i xed-t ext "> to be attached to thend of the text describing an aet FDF
document link, with no intervening spaceit lwithout itself being included in the aati aea of the
link “hot-spot”; it is effectve with the ‘L” and “W pdf hr ef operators.

Typically, this option would be used to insert punctuation after the link “hot-spidius, there is
little reason for the inclusion of spaces<ihaf f i xed- t ext " >; howevae, if such space is required,
then the enclosing double quotasstbe specified, as indicated.

-T <tag>
When specified with thed' operator,<t ag> is appended to the “bookmark” name assigned to the
generated outline entryThis option isrequired, to dstinguish between the series of “bookmark”
names generated in individual passes ofgthef f formatter when the final PDF document is to be
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assembled from a number of separately formatted componeats;séction 2.4.5, “Outlines for
Multipart Documentsy.

- X Thispdf hr ef option is used with either thé&f operator or with the “L” operator.

When used with theM' operator (see section 2.5.2, “Marking a Reference Destina}jah&nsures
that a cross reference record for the radrkestination will be included in the document reference
map, éee section 2.5.2.1, “Mapping a Destination for Cross Referencing”

When used with thel:” operator (see section 2.5.3, “Linking to a Marked Reference Destingtion”
it causes the reference to be displayed in the standard cross reference Emenatcfion 2.5.5,
“Establishing a Format for Referencisbut substituting theescri pti ve t ext specified in the
“pdf hr ef L” argument list, for the description specified in the document reference map.

--  Marks the end of the option specifiefBhis may be used with gildf hr ef operations which accept
options, to preent pdf hr ef from interpreting ap following arguments as option specifiengereif
they would otherwise be interpreted as sudhis also useful when the argument listptdf hr ef
contains special characters —yapecial charactewhich is not valid in ayr of f macro name, will
cause a parsing errdf pdf hr ef attempts to match it as a possible option flag; using-théflag
prevents this, so suppressing theof f warning message, which would otherwise ensue.

Using this flag afteall sequences of macro options is recommendeeh when it is not strictly
necessaryif only for the entirely cosmetic benefit of visually separating the maimaent list from
the sequence of preceding options.

In addition to thepdf hr ef options listed abge, a supplementary set of twvcharacter options are define@hese
supplementary options, listed beloare intended for use with thd.® operator in conjunction with the- F <fi | e>
option, to specify alternate file names, in formats compatible with the file namiagntions of alternate operating
systems; thewill be silently ignored, if used in grother context.

The supported alternate file name options, which are ignored-iFRké i | e> option is not specified, are:—

-DF <dos-fil e>
Specifies the name of the file in which a link destination is defined, using the file naming semantics
of the MS- DOS® operating systemWhen the PDF document is read on a machine where the
operating system uses ths- DOS® file system, therdos- fi | e> is used as the name of the file
containing the reference destinatiomemiding the<f i | e> argument specified with thd= option.

-MF <mac-fil e>
Specifies the name of the file in which a link destination is defined, using the file naming semantics
of the Appl e® Maci nt osh® operating systemWhen the PDF document is read on a machine
where the operating system uses Maei nt osh® file system, thercmac-fi | e> is used as the
name of the file containing the reference destinatieeryiding the<f i | e> agument 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 theUni x™ operating system. When the PDF document is read on a machine where the operating
system use®OS| X file naming semantics, theruni x-fil e> is used as the name of the file
containing the reference destinatiomemiding the<f i | e> argument specified with thd= option.

-WF <win-file>
Specifies the name of the file in which a link destination is defined, using the file naming semantics
of the M5- W ndows® 32-bit operating systemWhen the PDF document is read on a machine
where the operating system useg afthe M5- W ndows® file systems, with long file name support,
then<wi n-fi | e>is used as the name of the file containing the reference destinatiding the
<f i | e> argument specified with the option.

2.5.2. Marking a Reference Destination

Thepdf hr ef macro may be used to create atinks to ary Internet resource, specified byl , or to any “nhamed
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 nunabdran associated viespecification, this style of reference is

not currently supported by thedf hr ef macro, because it is not possible to adequately bind the specification for the
destination with the intended reference context.
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References to Internet resources are interpreted in accordance WiiCtkandard for defining @RI ; hence the only
prerequisite, for creating a link to yamnternet resource, is that théRl be properly specified, when declaring the
reference; fee section 2.5.4, “Linking to Internet Resourfedh the case of references to “named destinations” in
PDF documents, heever, it is necessary to prade a mechanism for creating such “named destinations”. This may be
accomplished, by iroking thepdf hr ef macro in the form

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

This creates a “named destination” reference mark, with its name specifietabg>, or, if the - N option is not
specified, by the first word afescri pti ve t ext; (note that this imposes the restriction that, if tioption is
omitted, thenat leastone word ofdescri pti ve t ext mustbe specified).Additionally, a reference vier will be
automatically defined, and associated with the reference nsakséction 2.5.2.2, “Associating a DocumeistWvith

a Reference MarkJ, and, if the- X option is specified, and no document cross reference map has been impeged, (
section 4.1.2, “Deploying a Document Reference Niagiien a cross reference mapping recosde (section 2.5.2.1,
“Mapping a Destination for Cross Referencipgwill be written to thest dout stream; this may be captured, and
subsequently used to generate a cross reference map for the docgemrgedtion 4.1.1, “Creating a Document
Reference Map:

When a “named destination” reference mark is created, usimgpthier ef macros “M' operator there is normally no
visible efect in the formatted document;yadescri pti ve t ext which is specified will simply be stored in the
cross reference map, for use when a link to the reference mark is created. This default behaviour may be changed,
specifying the E option, which causes wispecifieddescri pti ve t ext to be “echoed” in the document text, at the
point where the reference mark is placed, in addition to its inclusion in the cross reference map.

2.5.2.1. Mappinga Destination for Cross Referencing

Effective aoss referencing ainydocument formatted bgr of f requires multiple pass formatting. Details ofahihis
multiple pass formatting may be accomplished, when working witlpdifierar k macros, will be discussed lat¢see
section 4.1, “Resolving Cross Referengesit 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 referéxgaméme

details ofhowthe cross reference map is generated will be discussedtion 4.1howevae, it is important to recognise
thatwhatcontent is included in the cross reference map is established when the reference destination is defined — it |
derived from the reference data exported onsha&er r stream by th@df hr ef macro, when it is woked with the

“M' operator and is controlled by whater definition of the string?PDFHREF. | NFOis in efect, when thedf hr ef

macro is imoked.

The initial default setting d?PDFHREF. | NFOis
. ds PDFHREF. | NFO page \\n%\\ $*

which ensures that the cross reference map will contain at least a page number reference, supplemegnted by a
descriptive t ext which is specified for the reference mark, as defined bydtHérr ef macro, with its M
operator; this may be redefined by the useexport additional cross reference information, or to modify thauwdef

format for cross reference linksee section 2.5.5, “Establishing a Format for Referehces”

2.5.2.2. Associatinga Document View with a Reference Mark

In the same manner as each document outline reference, definedguf threef macro with the O’ operator (see
section 2.4, “Creating a Document Outlipdias a specific document wi@ssociated with it, each reference destination
marked bypdf hr ef with the “M' operator requires an associated documentwapecification.

The mechanism whereby a documentwig associated with a reference mark is entirely analogous to that wsdplo
for outline referencessée section 2.4.3, “Associating a Documem@Mwith an Outline Referencg”except that the
PDFHREF. VI EWstring specification is used, in place of BPieFBOOKMARK. VI EWspecification. Thughe reference
view is defined in terms of:—

PDFHREF. VI EW
A string, establishing the position of the reference mark within the viewing windod the
magnification at which the document will be viewed, at the location of theechardference
destination; by default, it is defined by

.ds PDFHREF. VI EW/Fi t H \\ n[ PDFPACE. Y] u

which displays the reference destination at the top of the viewing wjivdth the magnification set
to fit the page width to the width of the wirvdo
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PDFHREF. VI EW LEADI NG
A numeric rgister 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 default initial setting,

. nr PDFHREF. VI EW LEADI NG 5. Op
as in the case of outline reference views.

Again, notice thaPDFHREF. VI EW LEADI NG does not represent true typographic “leading”, since
ary preceding tgt, set in the specified display space, will be visible at the top of the viewingwyindo
when the reference is selected.

Just as the wie associated with outline references may be changed, by redefDFFBOOKMARK. VI EW so he view
associated with marked reference destinations may be changed, by redebridBEF. VI EW and, if desired,
PDFHREF. VI EW LEADI NG, such changes will becomefeétive for all reference destinations macdkafter these
definitions are changed. (Notice that, since the specificati®DBHREF. VI EW LEADI NGis shared by both outline
reference views and marked referencewsieif it is changed, then the views fboth reference types are changed
accordingly).

It may again be noted, that tROFPAGE. Y register is used in the definition ®DFHREF. VI EW just as it is in the
definition of PDFBOOKMARK. VI EW all comments insection 2.4.3elating to its use, and indeed to page position
computations in general, apply equally to marked reference views and to outline reference views.

2.5.3. Linking to a Marked Reference Destination

Any named destination, such as those marked bydiiér ef macro, using i “M operator may be referred to from
ary point in any PDF document, using atctive link such actve links are created by again using e hr ef macro,

but in this case, with thel’” operator This operator prades support for tw distinct cases, depending on whether the
reference destination is defined in the same document as theséinksdction 2.5.3.1, “References within a Single PDF
Document), or is defined as a named destination in a different PDF docurseatséction 2.5.3.2, “References to
Destinations in Other PDF Documents”

2.5.3.1. Refeences within a Single PDF Document

The general syntactic form forvoking thepdf hr ef 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 - nane> specifies the name of the link destination, as specified usingdthler ef “M operation; (it
may be defined either earlier in the document, to create a backward reference,tordai@te a forward reference).

If any descriptive t ext amguments are specified, then yhsill be inserted into theyr of f output stream, to
define the text appearing in the “hot-spotfjion of the link; this will be printed in the link colour specified by the
string, PDFHREF. TEXT. COLOUR, which is described isection 2.5.5.1, “Using Colour to Demarcate LinkgiRes”.

If the - X option is also specified, then thescri ptive t ext will be augmented, by prafing it with page and
section number indicators, in accordance with the reference formatting rules which are inseféesgdfion 2.5.5,
“Establishing a Format for Referencgssuch indicators will be included within the aetiink region, and will also be
printed in the link colour.

Note thateitherthe- D <dest - name> option,or thedescri pti ve t ext argumentsbut not both may be omitted.

If the - D <dest - name> option is omitted, then the firstond of descri pti ve text, i.e. all text up to but not
including the first space, will be interpreted as<tdest - name> for the link; this text will also appear in the running
text of the document, within the ae#i regon of the link. Alternatively, if the - D <dest - nane> optionis specified,
anddescri ptive text is not, then the running text which defines the reference, and W& asgjion, will be
derived from the reference description which is specified when the named destination ésl ng& section 2.5.2,
“Marking a Reference Destination”and will be formatted according to the reference formatting rules which are in
effect, when the reference is placeskd section 2.5.5, “Establishing a Format for Refereficesthis case, it is not
necessary to specify theX option to actiate automatic formatting of the reference — it is implied, by the omission of
alldescri pti vet ext arguments.

The- P <prefix-text>and- A<affixed-text> options may be used to specify additionat t&hich will be
placed before and after the linked text respelsti with no intervening space. Such prefikxand dfxed text will be
printed in the normal text colouand will not be included within the agé regon of the link. This feature is mostly
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useful for creating parenthetical references, or for placing punctuation adjacent to, but not included withit, the te
which defines the aet regon of the link.

The operation of thpdf hr ef macro, when used with it&." operator to place a link to a named PDF destination, may
best be illustrated by axample. Havever, nce the appearance of the link will be influenced by factors established
when the named destination is nmeak 6ee section 2.5.2, “Marking a Reference Destina}fjoahd also by the
formatting rules in effect when the link is placed, the presentation of a suitasiple will be deferred, until the
formatting mechanism has been explainedg(section 2.5.5, “Establishing a Format for Referehces”

2.5.3.2. Refeences to Destinations in Other PDF Documents

The pdf hr ef macros “L” operator is not restricted to creating reference links within a single PDF docuwibah
the link destination is defined in afdifent document, then the syntactic form faroking pdf hr ef is modified, by
the addition of options to specify the name and location of the PDF file in which the destination is défiredhe
extendedpdf hr ef syntactic form becomes

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

where the F <f i | e> option serestwo purposes: it both indicates to thdf hr ef 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 <f i | e> option, whichmustbe specified when referring to a destination in an external PDF file,
the- DF <dos-file>, - M- <nac-file> - UF <uni x-file>and-W <w n-fil e> options may be used to
specify the location of the file containing the reference destination, in a variety of operating system dependent formats
These options assign theirgaments to the DosFil e, / MacFil e, / Uni xFil e and/ W nFi | e keys of the
generategdf mar k respectrely; thus when ay of these options are specified,addition tothe - F <f i | e> option,

and the document is read on the appropriate operating systems, then the path names specitied fhyl e>,
<mac-file> <uni x-fil e>and<wi n-fil e> will be searchedinsteadof the path name specified kyi | e>,

for each of thavs- DOS®, Appl e® Maci nt osh®, Uni x™ and M5- W ndows® operating systems, respeely; see

the “pdfmark Reference Manuafor further details.

Other than the use of these additional options, which specify that the reference destinationxteimalriRdF file, the
behaiour of thepdf hr ef “L” operator with the- F <f i | e> option, remains identical to its betaur without this
option, 6ee section 2.5.3.1, “References within a Single PDF Docunavith respect to the interpretation of other
options, the handling of traescri pti ve t ext arguments, and the formatting of the displayed reference.

Once again, since the appearance of the reference is determiraetiony $pecified in the document reference map, and
also by the formatting rules in effect when the reference is placed, the presentation of an example of the placing of
reference to anxéernal destination will be deferred, until the formatting mechanism has been explagedgetion

2.5.5, “Establishing a Format for Referenges”

2.5.4. Linking to Internet Resources

In addition to supporting the creation of cross references to named destinations in PDF documpdfshrtké
macro also has the capability to createvactinks to Internet resources, or indeedatwy resource which may be
specified by a Uniform Resource Identifiéwhich is usually abbreviated to the acronym “URI”, and sometimes also
referred to as a Uniform Resource Locator*URL”).

Since the mechanism for creating a link to a URI differs sdméfrom that for creating PDF references,gdé hr ef
macro is ivoked with the "W (for “web-link”) operator rather than the'” operator; neertheless, the wocation
syntax is similarhaving the form

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

where the optional D <URI > modifier specifies the address for the target Internet resourcey, #pnopriateUniform
Resouce Identifierformat, while thedescri pti ve t ext amgument specifies the text which is to appear in the “hot-
spot” region, and theP <pr ef i x-t ext > and- A<af f i xed-t ext > options hae the same ééct as in the case of
local document links sge section 2.5.3.1, “References within a Single PDF Docujnent”

Notice that it is not mandatory to include th® <URI > in the link specification; if itis specified, then it is not
necessary for the URI to appesr the running text of the document — tescri pti ve t ext argument gactly
defines the text which will appear within the “hot-spotfjiom, and this need not include the URdowever, if the
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- D <URI > specification is omitted, then tlikescri pti ve t ext argumentmustbe anexact representation of the
URI, whichwill, therefore, appear as the entire content of the “hot-spait” 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 exanple, we could introduce a reference to
.pdfhref W-D http://ww. gnu. org/software/ groff -A, the groff web site
in which the actual URI is conceal ed,

Alternatively, to refer the reader to the gfofweb site, making it obvious that the appropriate URI is
http://www.gnu.org/software/gragfthe requisite mark up might be:—

to refer the reader to the groff web site,

maki ng it obvious that the appropriate URl is
.pdfhref W-A , http://ww. gnu. org/software/groff
the requisite mark up mght be:\(en

2.5.5. Establishinga Format 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 provide a visual cue, to indicate that the text describing the reference is imbued with special
properties — it is dynamically linked to the reference destination — and sectiredtgtual content should describe
where the link leads, and idealiyshould also describe the content of the reference destination.

The visual cue, that a text region defines a dynamicallgdimeference, is most commonly provided by printing the
text within the actie regon in a distinctve mlour. This technique will be employed automatically by g hr ef
macro —see section 2.5.5.1, “Using Colour to Demarcate Lingiétes” — unless the user specifically chooses to
adopt, and implement, some altermatirategy.

2.5.5.1. UsingColour to Demarcate Link Regions

Typically, when a PDF document contaimstivereferences to other locations, either within the same documengror e
in other documents, or on the World Widel©it is usually desirable to makhe regions where these aetiinks are
placed stand out from the surrounding text.

2.5.5.2. SpecifyindReference Text Explicitly
2.5.5.3. UsingAutomatically Formatted Reference Text

2.5.5.4. Customisingdutomatically Formatted Reference Text

It is incumbent on the useif employing automatic formatting of the displayed referencese( section 2.5.5,
“Establishing a Format for Referencigsto 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 b
easiest talwaysuse manual formatting for external references.

2.5.6. Poblematic Links

Irrespectve d whether apdf hr ef reference is placed using the"“operator or the “W operator there may be
occasions when the resulting link does function mgeeted. Anumber of scenarios, which are known to be
troublesome, are described helo

2.5.6.1. Linkswith a Page Transition in the Active Region

When a link is placed near the bottom of a page, it is possible that Vs egion, or “hot-spot”, may xtend on to the
next page. In this situation, a page trap macro is required to intercept the page transition, and to restart the mapping o
the “hot-spot” boundary on the wepage.

The pdf mar k macro package includes a suitable page trap macro, to satisfy this requirtlmester, to avoid pre-
empting ag other requirement the user mayhdor a page transition trap, thisnstinstalled as an ae® page trap,
unless explicitly requested by the user.

To enable proper handling of page transitions, which occur within thgeaagons of reference links, the user
should:—
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1. Definea page transition macro, to provide whasefeatures 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 correct vertical page offset, where the printing of rumhiisgtae
restart, following the page transition.

2. Planta trap to irvoke this macro, at the appropriate vertical position marking the end of normal
running text on each page.

3. Initialisethepdf hr ef hook into this page transition trap, bydking
pdf href | -PT <nacro-nane>

where<nacr o- nane> is the name of the user supplied page trap macro, to ensupdfHat ef
will correctly restart mapping of agé link regions, at the start of eachanpage.

It may be obsemd that this initialisation of thedf hr ef page transition hook is, typicallsequired only oncbéefore
document formatting fggns. Usersof document formatting macro packages may reasonably expect that this
initialisation should be performed by the macro package it§difis, writers of such macro packages which include
pdf mar k bindings, should prade appropriate initialisation, so relieving the end user of this responsibilitg
following example, abstracted from the sampie binding packagespdf .t nac, illustrates hw this may be
accomplished:—

A" groff "ms" provides the "pg@ottont nacro, which has al ready
been installed as a page transition trap. To ensure proper

mappi ng of "pdfhref" 1inks which overflow the bottom of any

page, we need to install the "pdfhref" page transition hook,
as an addendumto this macro.

— e — —

.pdfhref | -PT pg@ottom

2.6. Annotatinga PDF Document using Pop-Up Notes

2.7. Synchonising Output and pdf mar k Contexts

It has been noted prieusly, that thepdf vi ew macro, §ee section 2.2, “Selecting an Initial Documer@w/), the
pdf i nf o macro, éee section 2.3, “Adding Document Identification Meta-Datid thepdf hr ef macro, when used
to create a document outlinesegé section 2.4, “Creating a Document Outljnefo not immediately write their
pdf mar k output to the PostScriptlata stream; instead, theache their output, in gr of f diversion, in the case of
the pdf vi ew andpdf i nf o macros, or in an ordered collection of strings and numegistegs, in the case of the
document outline, until a more appropriate time foryig it out. In the case gbdf vi ew and pdf i nf 0 “meta-
data”, this “more appropriate time” ig@icitly chosen by the user; in the case of document outline siataecached
data may be implicitly written out as the document outline is compiled, but theralwalysbe some remaining data,
which must be explicitly flushed out, before titeof f formatting process is allowed to complete.

To dlow the user to choose when cachmdf mar k data is to be flushed to the output stream,pttherrar k macro
package provides thedf sync macro, (to synchronise the cache and output states). In its simplest formyakislin
without arguments, i.e.

. pdf sync

This form of irvocation ensures thdtoth the “meta-data cache”, containipgif vi ew and pdf i nf o data,and the
“outline cache”, containing gnpreviously uncommitted document outline data, are flushed; idethily should be
included in agr of f “end macro”, to ensure thabthcaches are flushed, befagreof f terminates.

Occasionallyit may be desirable to flush either the “meta-data cache”, withfadtiafy the “outline cache”, or vice-
versa, at a user specified time, prior to reaching the end of the document. This may be accomplishaldngythie
pdf sync macro with an argument, 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 maairasry time after output of the first page has
started; (it may cause formatting problems, most notably the appearance of unwanted white space, if flushard earlier
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indeed, if flushed immediately after a page transitiar, before the output of the content on thevrnmge has
commenced). Cautiois required, havever, when explicitly flushing the “outline cache”, since if the outline is to be
subsequentlyx¢ended, then the first outline entry after flushimgstbe specified at el 1. Neveatheless, suchxglicit
flushing may occasionally be necessary; for exampleT@enacro in thespdf . t nac package, gee section 3.1,
“Using pdf mar k Macros with thens Macro Rackage), invokes “. pdf sync O’ to ensure that the outline for the
“body” section of the document is terminatedforeit commences the formatting of the table of contents section.
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3. PDFDocument Layout

The pdf mar k macros described in the preceding secticege (section 2, “Exploiting PDF Document Features”
provide no inherent document formatting capability of themo However, they may be used in conjunction withyan
othergr of f macro package of the usethoice, to add such capability.

In preparing this document, the standaedmacro package, supplied as a component of the Gl distribution,

has been empjed. T facilitate the use of thpdf mar k macros with thars macros, a binding macro package,
spdf . t mac, has been created. The use of this binding macro package is described in thimdadlection, ¢ee
section 3.1, “Usingpdf mar k Macros with thers Macro Rackage); it may also sem as an xkample to users of other
standardyr of f macro packages, as towthe pdf mar k macros may be employed with their chosen primary macro
package.

3.1. Usingpdf mar k Macros with the ns Macro Package

The use of the binding macro packagpdf . t mac, dlows for the use of thpdf nmar k macros in conjunction with
thems macros, simply by issuinggr of f command of the form

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

When using thepdf . t mac package, thgr of f input files may be marked up usingyasf the standardrs macros

to specify document formatting, while PDF features may be added, usingf dhe pdf nar k macros described
previously (see section 2, “Exploiting PDF Document Featuresidditionally, spdf . t mac defines a number of
corvenient extensions to thes macro set, to better accomodate the use of PDF features withirs tfre@matting
framework, and to address a numberd document layout issues, which require special handling when producing
PDF documents. These additional macros, and the issyear¢hiatended to address, are describedvhelo

3.1.1. ms Section Headings in PDF Documents

Traditionally, ns provides theNH and SH macros, to specify section headingdowever, there is no standard
mechanism for generating a table of contents entry based onxthef thhe section heading; neither is therg/ an
recognised standard method for establishing a cross reference link to the section.

To address thisrs limitation, spdf . t nac defines theXN macro, éee section 3.1.1.1, “THé&N Macro”), to be used in
conjunction with theN\H macro.

3.1.1.1. TheXN Macro

4. ThePDF Publishing Process

4.1. ResolvingCross References
4.1.1. Cerating a Document Reference Map

4.1.2. Deployinga Document Reference Map
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