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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document defines the PDF/VT-3 document format which specifies methods for the use of the
Portable Document Format (PDF) for the definition and exchange of all content elements and supporting
metadata necessary for printing tasks involving variable or transactional document content. It allows
the specification of document structure, document layout, content data, and interaction of graphical
elements in a graphics model that supports transparency.

PDF/VT is designed to enable variable document printing (VDP) in a variety of environments from
desktop printers to digital production presses, including hybrid workflows involving both conventional

and| digital printing. These capabilities are used in the creation of one-to-one customer com
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appiroach serves to reduce the file size of a PDF/VT-3 file and allows implementers of ¢

pro
gra
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use

t applications including direct marketing documents, transactional documents,
motional documents, as well as in labels, packaging and industrial print.

present trend towards the separation of variable document content creation from
rint production workflow and printing device dependencies is evolving rapidly, but
easing need for predictable connectivity between the two.

primary focus of PDF/VT is on the exchange of content between businesses or within an
ironment that produces variable document printing. It is intended to be workflow-ar

aspects of device control, resource, and production management are outside the sc
ument.

/VT does, however, provide a print product metadata framework that may be used
kflow control data within the PDF/VT-3 file, as for,example, product intent in a format §
21812-1, or production requirements at a later:stage in the workflow in the Job Definit
") or the XML Job Definition Format (X]JDF).«The job ticket is expected to define the
duction requirements and draw upon PDF/VT for its content and metadata resources.

PDF/X-6 standard (defined in ISO 15930-9), which, in turn, references PDF 2.0 (see ISO 3

e [SO 16612-2, this document supports the fundamental requirements of portability,
kflow independence and guatanteed communication of the intended colour reproduction
Structs within PDF allow products to provide functionality equivalent to that of PPML we
d in ISO 16612-1, but using a single homogeneous format that adds support for a graphics
ports transparency, d4swell as up-to-date structure tagging in support of repurposing of
ired.

/VT supports‘the use of graphics object definitions as a method of specifying graphi
h only once-ifi a PDF/VT-3 file independent of the number of times it is referenced in th

Cessors.to employ various processing optimization strategies. Within the context of PDH
bhics objects are specified as image, form and transparency group XObjects.
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e efficient

XObjects referenced multiple times from various content streams can be tagged with hint information
that aids the conforming processor in its determination of XObject reuse. These hints can include an
explicit lifetime scope to indicate the context within which the XObject is known to be referenced
multiple times, such as within the current file, or that it is explicitly only referenced once.

An XObject can also be identified as an encapsulated XObject if its definition has a limited and well-
defined interaction with the current graphics state when invoked. This explicit hint serves to assist a
conforming processor in its optimization strategy.

A PDF/VT-3 file based on PDF/X-6 requires all resources necessary for proper interpretation of the
PDF data to be included within the PDF file. This enables an exchange of content where no additional
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technical information is required to be communicated between sender and receiver to describe the
appearance of page content.

A PDF/VT-3 file based on PDF/X-6p or PDF/X-6n does not necessarily include all ICC profiles required
for correct rendering for visualization or print. It isn’t necessarily suitable for an exchange without
technical discussions between sender and receiver.

Application notes for print-related PDF subsets are available to provide assistance to developers and
users and can be found at https://printtechnologies.org/programs/standards-workroom/tools-best

-practices/.

A process
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Scope

5 document defines the PDF/VT-3 document format and methods to enable reliable
hange for variable data and transactional (VT) printing. It uses the PortablexDocum

Cification of document structure and layout, content data, and interaction-of graphics ¢

bhics model that supports transparency and both device-dependent and‘device-indepen
Ces. All elements are either included or provision is made for unigue identification of]

/VT-3 is designed to enable variable data and transactional pfinting in a variety of enxy

ventional and digital printing.

document
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bjects in a
lent colour
externally
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2 |Normative references

The following documents are referred to in thestext in such a way that some or all of their content
conktitutes requirements of this document. E¢r’ dated references, only the edition cited gpplies. For
undated references, the latest edition of the réferenced document (including any amendmengs) applies.
ISO[15930-9, Graphic technology — Prepress digital data exchange using PDF — Part 9: Complete exchange
of printing data (PDF/X-6) and partial exchange of printing data with external profile referencd (PDF/X-6p
and|PDE/X-6n) using PDF 2.0

1S0[32000-2:—1), Document management — Portable document format — Part 2: PDF 2.0

3 |Terms and definitions

For|the purposes. 6f this document, the following terms and definitions apply.

[SO|and [EC maintain terminological databases for use in standardization at the following addresses:
— |ISO, Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at http://www.electropedia.org/

31

encapsulated XObject

XObject having a well-defined limited interaction with the current graphics state at the point of
invocation

3.2

PDF/VT-3

document format and methods which enable reliable document exchange for variable data and
transactional printing

1) Under revision. Stage at the date of publication: ISO/FDIS 32000-2:2020.
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3.3

PDF/VT-3 file
PDF 2.0 file conforming to the requirements of this document

3.4
record

collection of information relevant to pages that are to be processed together

Note 1 to entry: A common example of a record is the information about a single recipient for which a collection
of pages was generated.

4 Notat

PDF operaf
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Operands
true value

5 Confq

This docur
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— PDF/V|

content to adhere to the requirements of any of the conformance levels specified in ISO 15930-9.

PDF/VT cqd
property a
Version ke
with this d

A PDF/VT-
A PDF/VT-

the conforinance requirementsspecified in Clause 6.

A PDF/VT-
process all

NOTE ]
process file
will choose

ions

ors, PDF keywords, the names of keys in PDF dictionaries, and other predefined names
h bold font; for example, the key 1.

bf PDF operators or values of dictionary keys are written in an italic font for example,
for the key L.

)rming files and equipment

hent specifies the use of the PDF file format for the exchange of digital data representit
entity.

nent is based on ISO 15930-9, and defines one conformance level as follows.

-3 requires all compound entities, metadata and resources used in representing graph

nformance is identified in a PDF/VT-3~file by use of the pdfvtid:GTS_PDFVTVersg
5 specified in 6.3. Neither the version niumber in the header of a PDF file nor the value of
y in the Catalog of a PDF file shall-be used in determining whether a file is in accordg
ocument.

B file shall conform to all reqitirements set out in Clause 6.

B conforming writer is dnj,application that is able to write PDF/VT-3 files in accordance V

PDF/VT-3 fileS.in accordance with the conformance requirements specified in Clause 6.

'here is ne-réquirement in this document that a PDF/VT-3 conforming processor be able to read
5 conforming to ISO 16612-2, although it is anticipated that many developers of PDF/VT-3 proces
Lo make-them do so.

All conforming processors shall read and appropriately process the DPartRoot dictionary and
DPart sub-

are

the

g a

ical

ion
the
nce

vith

B conforming processor is an application or system that is able to read and appropriately

and
K0TS

dictionaries defined in 6.4 and 6.5.

its

All conforming PDF/VT-3 processors that update a PDF/VT-3 file, shall write a new value for both the
pdfvtid:GTS_PDFVTModDate and the xmp:ModifyDate properties when they do so.

To the extent that ISO 15930-9 and this document permit more than one rendering of a PDF/VT-3 file, a
conforming processor may use a job ticket or metadata information to further restrict the rendering of

the file.
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6 Technical requirements

6.1 General
The PDF features that shall be required, prohibited or restricted are specified in 6.2 to 6.6. These

features shall be used as prescribed in ISO 32000-2 and as further restricted by ISO 15930-9 and this
document.

6.2 PDF/VT-3 file requirements

A PDF/V'T-3 file shall conform to any of the conformance levels specified in ISO 15930-9.

6.3 PDF/VT-3 file identification

A PDF file shall be identified as PDF/VT-3 by the pdfvtid:GTS_PDFVTVersion property in th¢ document
metfladata. The pdfvtid prefix denotes the use of the PDF/VT identification extension schemd defined in
thig subclause.

The identification schema defined in Table 1 uses the namespace URIchttp://www.npes.org)/pdfvt/ns/
id/.[The required schema namespace prefix is pdfvtid.

Table 1 — PDF/VT identificationyproperty

Property Value type Description
pdfvtid:GTS_PDFVTVersion Text (Required) PDF/VT conformance level
identifier
pdfvtid:GTS_PDFVTModDate Date (Required) The date and time at which
the PDF/VT-3 file was last written
pdfvtid:rev Open choice of |(Required) Four-digit year of the date pf
Intéger publication or revision

The values of the pdfvtid:GTS_PDFVT Version property for PDF/VT-3 files prepared in accordance
with this document shall be as shown in Table 2.

Table-2-— Required pdfvtid:GTS_PDFVTVersion values

Conformance level pdfvtid:GTS_PDFVTVersion
PDF/VT-3 PDF/VT-3

The value of thé\pdfvtid:GTS_PDFVTVersion property does not in itself determine conforrmance with
thi§ document.XThe actual determination of conformance shall be performed as specified in LClause 5.

All [confarming PDF/VT-3 files shall contain both the pdfvtid:GTS_PDFVTModDate and the xmp:
ModlifyDate properties in their document metadata and they shall both have the same valug.

NOTE1 The above requirements assist a conforming processor in recognizing whether or not a PDF/VT-3 file
has been modified by a tool that does not conform to PDF/VT-3 or PDF/X-6.

NOTE 2  Provisions for PDF/X-6 with regard to the pdfxid:GTS_PDFXVersion entry still apply, independent
of, and in addition to, the provisions in this clause with regard to the pdfvtid:GTS_PDFVTVersion entry.

If the file conforms to a version of this document that is defined by a dated revision to a part, then the
value of pdfxid:rev shall be the four digit year of that revision.

The document metadata of a PDF/VT-3 file shall not contain any other properties in the pdfvtid
namespace.

© IS0 2020 - All rights reserved 3
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6.4 Document part hierarchy

The Catalog dictionary of a conforming PDF/VT-3 file shall have a DPartRoot key whose value is an

indirect ob

ject reference to a DPartRoot dictionary, as specified in ISO 32000-2:—, 14.12.

At least one DPart dictionary shall be present in the document part hierarchy.

Each Page object defined in the PDF/VT-3 file shall be included in the page range defined by one and
only one DPart dictionary.

NOTE 1

ISO 32000-2 requires that the DPart leaf nodes of the document part hierarchy reference pages in the

same order
will therefo

Each Page
DPart dict|

NOTE2 4
retrieve the
efficient re
approaches

In the conf
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dS 1T Ul yasca ICTICICIICTU TT'UIIT UIICT PQSC UUCC. 1T U VICVWCUT S UIIdl lsllUl C UIIT UUCTUIIITIIU lJal CITIICT Ad
Fe present the pages in the same order as those that follow the document part hierarchy.

onary whose range of pages includes this Page object.

\s stated in ISO 32000-2, the DPart key in a Page object enables a conforming pfecessor to dire
section of the document part hierarchy that applies to this Page object. For €ample, this end

for cut-and-stack imposition. It also enables ready access of DPM data inconforming processors.

ext of a PDF/VT-3 file the RecordLevel key in the DPartRoot-dictionary shall identify

chy

object shall have a DPart key that has a value that is an indirect reference to the|leaf node

ctly
bles

frieval of document part metadata (DPM) based on page indices for~certain implementdtion

the

zero-based the

set of page

level of the document part hierarchy where each DPart nodé.of that level corresponds to|
5 generated from a record.

A value of]
identified

0 for the RecordLevel key in the DPartRoot dictionary corresponds to the DPart node
the value of the DPartRootNode key in the DPartRoot dictionary.

l[y
If the RecordLevel entry is not present in the DPartRoot dictionary then records are not expli
this file.

NOTE 3
identified in

Citly

The DPartRoot dictionary shall contain a NodeNamelList entry.

All DPart dictionaries that do not contain a DRarts entry shall contain a Start entry.

6.5 Doctiment part metadata (DPM)

DPM shoul uld

only be inc

1 be populated in conformance with standards such as ISO 21812-1. Custom metadata sh
Juded if no standardized method of conveying the same information exists.

No two key
sequences,

s present in a single’'DPM dictionary shall have the same name after expanding hash esdape

6.6 Recurring graphics object definitions

6.6.1 Gejperal

XObjects should be used for encoding graphics objects that are referenced more than once from page
content streams present in a PDF/VT-3 file. A PDF/VT-3 conforming writer should optimize the PDF/
VT-3 file by identifying all graphics objects that are referenced more than once and writing them only
once in each PDF/VT-3 file as an appropriate type of XObject.

NOTE1 This method of factoring out redundant graphical content definitions within a PDF/VT-3 file is
a means by which a conforming writer can reduce the size of a conforming file and concisely convey graphics
object semantics in a way that allows a PDF/VT-3 conforming processor to consume it efficiently.

NOTE2 A common performance optimization strategy for a conforming processor implementation, such as

a PDF/VT-3 conforming RIP, is to minimize the need to re-process an XObject known to be referenced multiple
times with the same intended appearance.
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multiple times from one or more page object content streams in the PDF/VT-3 file.

A graphics object can be encoded as an XObject regardless of whether it is referenced a single time or

This document defines additional entries that may be included in an XObject dictionary, as shown in
Table 3.

Table 3 — PDF/VT-3 XObject entries

Key Value type Description

GTS_Encapsulated |Boolean (Optional) Indicates whether the XObject has a well-defined and limited
interaction with the current graphics state at the point of invocation.
Default value: false.

GT$_Scope Name (Optional) The scope within which the graphical contefit deffned by an
XObject is referenced. Default value: Unknown.

NOTE 4 1ISO 16612-2 defined two additional entries: GTS_Env and GTS_XID, which are not described in this

doctiment and have no specified meaning in a PDF/VT-3 file.

6.6

Thd
refe
lifet

Ifp
DP4

valge of 0, the GTS_Scope key shall not have the value'of Record.

ISO
in a

NOT
pro

Thd
con

Thd
of t

NO7
con

NO
timd
be 1
stre

2 XObject usage scope hints

GTS_Scope key identifies the scope within which the graphical content defined by an
renced in a PDF/ VT-3 file. A conforming writer should specify a'GTS_Scope key in an X(
ime scope of the XObject is known.

esent, the GTS_Scope key shall have a value that is one.of SingleUse, Record, File or Unkr
irtRoot dictionary does not contain the RecordLevel-key, or contains the RecordLevel

16612-2 included values of Stream and Globalfor GTS_Scope; neither of these values are
PDF/VT-3 file.

E1 Knowledge of the scope of referenees to XObjects provides hint information useful fo
essing by a conforming processor.

forming writer.

number of references to an XObject within a PDF/VT-3 file is defined as the number of o
he Do operator that refer to that XObject present in all of the content streams in the PDF

E2
orming proces$or's performance optimization strategy.

E3 It is\possible to have an XObject referenced from another XObject that itself is referend
s. Therefore, the number of occurrences of the Do operator is not a measure of the times an
endered: Even though an XObject could be referenced only once, this single reference can occur
am that is referenced multiple times, causing that XObject to be rendered multiple times.

XObject is
bject if the

own. If the
key with a

permitted

' optimized

GTS_Scope key may have a value of Unknown if the scope of the XObject is not kngwn to the

ccurrences
V'T-3 file.

An XObjectean be referenced multiple times with different active graphics states. This car influence a

ed multiple
KObject will
in a content

The value for the GTS_Scope key should be SingleUse if the XObject is referenced no more than once
from a Do operator present in the PDF/ VT-3 file. The value of SingleUse for GTS_Scope shall not be used
if the XObject is referenced more than once in the PDF/VT-3 file.

The value of the GTS_Scope key should be Record if the XObject is referenced more than once from Do
operators present in the PDF/VT-3 file from the pages belonging to a single record. The value of Record
for GTS_Scope shall not be used if the XObject is referenced from pages in multiple records.

The value of the GTS_Scope key should be File if:

— the XObject is referenced more than once from Do operators present in the PDF/VT-3 file; and

— thosereferencesare in more than the pages belonging to a single record, or the DPartRootdictionary

©IS

does not contain the RecordLevel key.
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