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1. Introduction

It might appear that it is aaifly simple matter to produce documents in AdbBPortable Document ¢mat”,
commonly known as PDRusing GNU Toff (gr of f) as he document formatterindeed,gr of f’s default output
format is the natie Adobé& PostScript format, which PDF producers such as Addbscrobaf Distiller®, or
GhostScript, expect as their input formahus, the PDF production process would seem to entail simply formatting the
document source withr of f , to produce a PostScripwversion 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 of
the printed form of the documentgf of f 's PostScrip® output were printed directly.

The Portable Document Format pices 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 dtirgguhssible to eploit

these PDF features, which are described in the Ad6pdfmark 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 documentThis, of course, implies that the original document source, which
grof f will process to generate the PostSéipescription 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 describegeHaeen utilised in the production of the PDé&rsion of this document itself.
This has been formatted usiggof f 's ns macro package; thus, usagemples may be found in the document source
file, pdf mark. ns, to which comments ha heen added, to help identify appropriate markw@angples for
implementing PDF features, such as:—

. Selecting a defult document vie, which defines heo the document will appear when opened in the
reader application; for example, when this document is opened in ARRbaterit should display
the top of the oger sheet, in the document wiepane, while a document outline should appear to the
left, in the “Bookmarks” pane.

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

. Creating a document outline, which will be displayed in the “Bookmarks” pane of A&rBleaider,
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 document, 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 describedeabeen 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.? Other tools employed, which
should be readilyailable onanyunix™ or GNU/Linux system, areed, awk andmake, together with an appropriate

text editor, for creating and marking up tlge of f input files. These additional utilities are not provided, as standard,
on the Microsoft Windows™ platform, but seeral third party implementations areailable. Someworth considering
include the MK$ Toolkit,® Cygwin? or MSYS?® This list is by no meansxhaustve, and should in no way be
construed as an endorsement of ar these packages, nor to imply that other similar packages, which may be

1. Laterversions should, and some earli@rsions maybe @ually suitable.Seehttp://groff.ffii.org for information and
availability of the latest version.

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

3. A commercial offering; selettp://mkssoftware.com/products/tk/default.&spinformation.

4. A freebut comprehensie Posixemulation emronment andiNix™ toolkit for 32-bit Microsof® Windavs™ platforms;
seehttp://cygwin.confor information and download.

5. Anotherfree, lut minimal suite of commopnix™ tools for 32-bit Microsoft Windows™, available for davnload
from http://www.mingw.org it doesinclude those tools listed ab® and is the package whichas actually used when
performing the Windows™ 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://groff.ffii.org
http://ghostscript.com
http://mkssoftware.com/products/tk/default.asp
http://cygwin.com
http://www.mingw.org

awailable, are in anway inferior to them.



2. Exploiting PDF Document Features

To establish a consistent framerk for adding PDF features,gx of f macro package, nameuif mar k. t nac, has
been preided. Thusto incorporate PDF features in a document, the appropriate macro calls, as describeaidelo
be placed in thgr of f document source, which should then be processed witloaf command of the form

groff -Tps [-mnane] -mpdfmark [-options ...] file ...
It may be noted that thedf mar k macros hee o dependencies on, and no known conflicts witty, ather gr of f

macro package; thus, users are free to ugetier macro package, of their choice, to format their documents, while
also using th@df mar k macros to add PDF features.

2.1. Thepdf mar k Operator

All PDF features are implemented by embedding instances gbdhemar k operator as @scribed 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 follwing is a much simplified example of @ bookmark may be
added to a PDF document outline

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

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 dorst address the issues of setting the proper value farG@oent
key, nor of computing the®PDFPAGE. Y value used in thé Vi ew key. The pdf mar k macro package includes a more
robust mechanism for creating bookmarksgg section 2.4, “Creating a Document Outljpn&/hich addresses these
issues automaticallyNevetheless, thedf mar k macro may be useful to users wishing to implement moraradd
PDF features, than those currently supported directly bydhear k macro package.

2.2. Selecting an Initial Document View

By default, when a PDF document is opened, the first page will be displayed, atathié mefnification 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 thepdf mar k operatorthese default initial vie settings may bewarridden, using the
pdf vi ewmacro. Br example

. pdf vi ew / PageMode / UseCQutl i nes

will cause Acrobdt Reader to open the document outlinawi® 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 ha both outline and
thumbnail views open simultaneousidowevae, 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 the
“pdfmark Reference Manudlor more information.

It should be noted that the wecontrolling meta-data, defined by thef 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 invoking the pdf sync macro, §éee section 2.7,
“Synchronising Output anpldf mar k Contexts).


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

2.3. Adding Document Identification Meta-Data

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

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:—

.pdfinfo /Title PDF Docunent Publishing with GNU Trof f

. 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 eddbOCl 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, §ee 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. 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 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 tohiseding 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 Pecify 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 theodf 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 resolhe 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, andnwilbe
automatically written to the output strearo avoid this problem, the user should fallathe guidelines gien 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. Associating a 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 gdér 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 numerigister
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 displaywandahe 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 Manual

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 o 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 corvert 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.

SincePDFPACGE. 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 ¢ of f , gr ops and to the PostScripto PDF comerter employed, and
avdding 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
mustensure that these are compubedoreinvoking thepdf hr ef macro.

2.4.4. Folding 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 headingvds 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 capabilithrough 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 outlineubwill not become visible
until the outline branch containing them iganded. 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 PDFQOUTLI NE. FOLDLEVEL 3

results in only the first threevds of headings being displayed in the document outling] 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 headird) Wehich is likely to be used in &n
document; thus the dadlt behaviour will be to shodocument outlines fully expanded, to display all headings defined,
at all levels within each document.

The setting oPDFOUTLI NE. FOLDLEVEL may be changed atatime; havever, the effect of each such change may
be difficult to predict, since it is applied not only to outline entries which are defftedhe setting is changedutb
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 flusheée (section 2.7, “Synchronising Output g@ad nar k Contexts),
immediatelybefore the change, which should immediately preceedebdere heading.

2.4.5. Outlines for Multipart Documents

When a document outline is created, usingpitiehr ef macro, each reference mark is automatically assigned a name,
composed of a fixed stem folled by a serially generated numeric qualifi€his 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 becomesmi@mt to dvide it into smallerindividually
formatted PostScrifitcomponents, which are then assembled, in the appropriate todmeate a composite PDF
document. Whilethis strategy may simplify theverall process of creating and editing larger documents, it does


http://partners.adobe.com/public/developer/en/acrobat/sdk/pdf/pdf_creation_apis_and_specs/pdfmarkReference.pdf
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introduce a problem in creating amemall document outline, since each widual PostScrift 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, to
distinguish otherwise similarly named destinations, in different sections of the composite document.

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

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

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

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

pdf mar k capabilities to the standams package, gee section 3.1, “Usingdf mar k Macros with thens Macro
Package), the table of contents is collected into a separate PostSseigtion 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

. pdf bookmark -T T 1 \\*[ TCC]

2.4.6. Delegation of the Outline Definition

Since the most common use of a document outline is to provide a quick methodgating through a document,
using actie “hypertet” 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 headirigs.
approach has been adopted in ¢mlf . t mac package, to be described laté&yee section 3.1, “Usingdf mar k
Macros with thers Macro Packagg’

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

document outline For example, the structure and content of the outline for this document hasxohesively defined,

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

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

2.5. Adding Reference Marks and Links

Section 2.4has shown he the pdf hr ef macro may be used to create a PDF document outline. While this is
undoubtedly a powerful capabiljti 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 Hypeeit 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

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

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

O Add an entry to the document outlinghis 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; typicatlii 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 ap”



however, it is dso possible to specify such entries manualbee section 2.5.5.2, “Specifying
Reference &xt Explicitly” ).

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 wiehanges to slwathe location of the named destination.

Insert an actie link to a “web” resourcesge section 2.5.4, “Linking to Internet Resouryeat the
current output position in the current PDF document. Thisféectafely 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 DocumgneXcept 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.

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

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”).

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; ee section 2.5.6.1, “Links with a Page Transition in thevAdigon”).

2.5.1. Optional Features of thedf hr ef Macro

The behaviour of a number of tpelf hr ef macro operations can be modified, by includingtion specifies’ after
the operation specifying argumentitbeforeary other arguments normally associated with the operatiomll cases,
an option is specified by aroption 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 ofumast shells; havever, in the case of the
pdf hr ef macro, omission of the space separating an option flag from its argumewéipermitted.

A list of all general purpose options supported by pké 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; wewthis 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 onlyMheperation 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, orechoedin the body t&t 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 PDFvadtik, independently of the
following text, which describes the link and demarcates the link “hot-spot”. This 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 Resoures”

-F <file>
When used with thel'”” pdf hr ef operator<fi | e> specifies andernal PDF file in which the
named destination for the link reference is defined. This optiostbe specified with thel”
operatoyto areate a link to a destination in afdiient 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<" pr ef i x-text"> to be attached to thstart of the tet describing an acte FDF
document link, with no intervening space, but without itself being included in the acta 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-sfdiiis, 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 quotesstbe specified, as indicated.

-A <"affixed-text">
Specifies<" af f i xed-t ext "> to be attached to thend of the tet describing an aste FDF
document link, with no intervening space, but without itself being included in the acta 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-spot”. Thus, 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 quotesstbe specified, as indicated.

-T <tag>
When specified with the’ 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
assembled from a number of separately formatted components;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, 6ee 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 gwmenagcfion 2.5.5,
“Establishing a Format for Referencgsbut substituting thelescri 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 ay following arguments as option specifiergereif
they would otherwise be interpreted as sudhis also useful when the argument listpdf hr ef
contains special characters —yapecial charactewhich is not valid in ar of f macro name, will
cause a parsing erraf pdf hr ef attempts to match it as a possible option flag; using-théflag
prevents this, so suppressing tgeof f warning message, which would otherwise ensue.

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

In addition to thepdf hr ef options listed abge, a spplementary set of wvcharacter options are definedhese
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.
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The supported alternate file name options, which are ignored-iftké i | e> option is not specified, are:—

-DF <dos-file>
Specifies the name of the file in which a link destination is defined, using the file haming semantics
of the Ms- DOS® operating systemWhen the PDF document is read on a machine where the
operating system uses thg- DOS® file system, therdos- f i | e> is used as the name of the file
containing the reference destinatiomgmiding the<f i | e> argument specified with the~ option.

-MF <nmac-file>
Specifies the name of the file in which a link destination is defined, using the file haming 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 destinatiearyiding 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 haming semantics
of theUNI X™ operating system. When the PDF document is read on a machine where the operating
system use®CSI X file naming semantics, thesuni x-fil e> is used as the name of the file
containing the reference destinatiomgmiding the<f i | e> argume