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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 proce@lures 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 neededfof
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

It is common practice in the packaging segment, and other segments of the printing industry, to work
with PDF files that contain PDF graphics objects to be used for printing and additional PDF graphics
objects and metadata to be used for other steps in the production of the final product. These non-
printing PDF objects and metadata correspond to additional processing steps, for example die cutting
or creasing. In this way a PDF file can serve as a container for all production data, printing and non-
printing, of a printed product, such as a package or a label.

These processing-steps data are used in various steps of the production chain:

— |a graphic designer may use them to correctly position graphical elements;

— |a quality controller may use them to verify correctness of the design before producing the printed
element;

— |a system performing layout of the printed products on a substrate may-¥s¢ them to defermine an
optimal layout with minimal waste of substrate;

— |they can be used to manufacture tools for production;

— |they can be used directly by digitally controlled finishing devices.

In altypical example workflow:

a) |all PDF graphics objects are rendered for proofing and viewing purposes;

b) |in the final production printing only PDF graphics objects intended for printing are uded and the
PDF graphics objects intended to describe additional processing steps are ignored;

c) |in a finishing step of the final production.workflow the PDF graphics objects intended for printing
are ignored while a set of PDF graphics(objects corresponding with this processing stepfare used.

Without an established standard, multiple ad hoc methods are used to store such data in a PDF file
depending on the application used to_generate the PDF file and the preferences of the user. F¢r example,
in g PDF file the cut line can be\stored in a layer called “CAD” using a contour with a strpke in spot
colqurant “coupe”, or the cutline'can be stored in the same layer as the graphics and reprefented as a
confour with a stroke in spot,colourant “cut”.

The use of multiple ad-hoc methods leads to problems of interoperability between companies and
systems. When a PBEfile is sent from one participant in the packaging supply chain to ahother, the
recipient needs to.kKnow how processing-steps data are stored in the PDF file and his or hef workflow
(often automated) must be able to handle the particular mechanisms used by the sender] When the
recipient receives files from multiple senders that all use different mechanisms, this becomes complex
and| errorsprone. For example, if a converter has configured RIPs to ignore separations| with spot
colqurant “cut” in incoming PDF files and the recipient subsequently receives a PDF file with a spot
colqurant “coupe”, he or she risks wasting a printing plate or, even worse, erroneously printing the die
lineon the package.

This document defines standardized mechanisms to store graphics objects and metadata corresponding
to processing steps in a PDF file. These mechanisms are intended to be generic and applicable not only
to packaging and label production but also to other segments of the printing industry.

Besides metadata identifying processing steps, requirements are defined describing how objects related
to a particular processing step may interact with the content of other processing steps or regular print
content. For example, objects related to a cutting processing step should not knock out regular print
objects. Additional requirements define which objects can reasonably be part of certain processing
steps. For example, halftone images do not make sense for a cutting processing step.

This document defines the syntax for defining processing steps and technical rules for possible
interdependencies between certain processing step information and other content.

© ISO 2018 - All rights reserved v
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This document also defines a first set of processing groups and types that are applicable to the
packaging and label segment of the printing industry. Although defined specifically for packaging and
labels, these groups and types may also be applicable to other segments of the printing industry such as
sign and display or commercial print.

Subsequent parts of the standard might either extend the list of defined processing groups and types to
address the needs of other segments of the printing industry or define new groups and types needed in
the packaging and labels segment.
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Graphic technology — Use of PDF to associate processing
steps and content data —

Part 1:
Processing steps for packaging and labels

1 (Scope

Thif document describes a method for storing data in a PDF file that correspond to the procejssing steps
of printed products. This method has three parts:

1) |metadata identifying processing steps;

2) |limitations on the interaction between PDF graphics objects that@re part of a processing step and
other PDF graphics objects;

3) |limitations on PDF graphics objects in processing steps.
Thif method is intended to be generic, i.e. not specific to packaging and labels.

In dddition, this document defines the following packaging- and label-specific groups of processing-
stepps data:

— |data corresponding to finishing steps, such@s'cutting, folding or glueing;
— |Braille;

— |information panels;

— |indications of physical dimensions;

— |indications of intended positions of graphical elements;

— |printed white, for eXample on transparent or metallic surfaces;

— |printed varnish{

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conftitutes requirements of this document. For dated references, only the edition cited gpplies. For

A pa | £ =l ) . A h £l £ PR . | P - 1 a pa | :
1
undateu TereTrences; tire rate st CUItIoT OT tiTe eI et COTUITCITt (INCIUTTg any aeIiranTenn S) applies.

ISO 32000-1, Document management — Portable document format — Part 1: PDF 1.7

[SO 32000-2, Document management — Portable document format — Part 2: PDF 2.0

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

© ISO 2018 - All rights reserved 1
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3.1

[EC Electropedia: available at http://www.electropedia.org/

processing step
step in production of print products other than regular printing of colour on the print surface

EXAMPLE

3.2
contour
path or tex

Cutting, printing of white, varnish or similar.

t PDF graphics object

3.3
processin
PDF graph

3.4
surface of
area of the

Note 1 to e
product. Fo

g-step PDF object
cs object associated with a processing step

the printed product
printed substrate that will be used for the final printed product

htry: Each part of the ISO 19593 series contains a precise definition af-the surface of the pri
this document this definition can be found in 7.4.1.

3.5

spot coloufrant
colourant that is not a process colourant

Note1toe

4 Notat

PDF opera
written in

5 Confd

This docurn
steps data.

A PDF file
PDF using
of both Cla

ry: Itis defined in a separation colour space or a DeviceN colour space.

ions

ors, PDF keywords, the names of keys:in PDF dictionaries and other predefined names

frmance
hent defines the use pf\processing step PDF graphics objects for the exchange of process
fonforming to<€his document shall be one in which processing-steps data are included in

h method thatadheres to this document. Such a PDF file shall conform with the requireme
1se 6 and€lause 7. A conforming file may also use additional methods to describe process

steps data
described 1

If usedpthese alternative methods shall not contradict the data stored using the met
n this{document.

bold; for example, the key BM. Operands of PDF operators or values of PDF dictionary k
are written in italic; for example, the multiphy-value for the BM key.

hted

are
eys

ng-

the
bnts
ng-
hod

A conform

£:1 haoll confora to tlaact onn oftho folloingctanda-dce. 16N 290NN 1 - 1CN
T T T OO UouU—T oo

20040-2.

no acha act o oo Fa¥
IS TITCSTIoT COTITUT T toO Tt I ST OTIC UT CIrCTOTTO VY g Jtaroot oo OT

A conforming reader is a software application that shall be able to read and appropriately process all
files conforming to this document and conforming to at least one of ISO 32000-1 or ISO 32000-2.

NOTE
conforming

to ISO 15930-7.

Since a PDF/X-4 file can conform with ISO 32000-1, this document does not exclude the usage of files

© ISO 2018 - All rights reserved
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6 Storing processing-steps data in PDF — generic requirements

6.1 Processing-step optional content groups

The use of optional content groups (OCGs) allows labelling graphics objects throughout a

PDF file in

such a way that they can easily be included or excluded from output. While an OCG can easily be used to
group graphics objects together, there is no standardized mechanism to store identifying information

in such an OCG.

A processmg step OCG is an OCG Wlth an addltlonal GTS Metadata key in the OCG d1c
desg vattre y 3 . ca
for he processmg step Wthh thls processmg step OCG corresponds to.

A processing-step OCG shall only contain PDF graphics objects whose intended usage‘is-cons
the[processing step defined by GTS_Metadata.

NOTE The Name key of the OCG cannot be used for identification because it jsia)-hot standard
ofteln used for display in user interface which conflicts with the possibility of standdrdizing it. Altho
be dcceptable for an English user, for example, to work with an OCG called “Die-cut” and learn to sta
it, the same would likely not be true for a Dutch or Chinese user.

6.2 Processing-step OCG metadata

The
the
con
Pro
and

optional content group dictionary of a processing-stepl@CG shall contain the GTS_Mef

fain the GTS_ProcStepsGroup key. For some values”of the GTS_ProcStepsGroup key
cStepsType key shall also be present. The combifration of the value of the GTS_ProcS
the value of the GTS_ProcStepsType key uniquely define the processing step.

AP
and

PF file may contain multiple OCGs with the same combination of values of GTS_ProcS
GTS_ProcStepsType. These OCGs corréspond with the same kind of processing step.

Table 1 — Additional GTS_Metadata entry in an optional content group diction

tionary, as
immformation

istent with

lized and b)
ligh it might
hdardize on

adata key,

value of which shall be a dictionary, as indicated in Fable 1. The GTS_Metadata dictipnary shall

, the GTS_
fepsGroup

fepsGroup

ATy

Key Type Value

GTH_Metadata dictiondry)

containing keys defined in Table 2

(Required for processing-step OCG) GTS_Metadata dictionary

It i$ often necessary ‘4o preserve hierarchical information about processing steps. For
tools, for example, it'miight not be enough to know that graphics objects are related to a “
professing step;-one might need to be able to discern the difference between cut and crea
enaple this, the,GTS_Metadata dictionary contains enough information to preserve such hie

Theg GTS_ProcStepsGroup defines the group of processing steps the graphics objects i
belongtof GTS_ProcStepsType optionally defines the type of processing steps for the grap}
in thé-OCG as indicated in Table 2.

automated
Structural”
se lines. To
rarchy.

 this 0CG
ics objects

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=51e4a335be25892b601ae910fbee9c19

ISO 19593-1:2018(E)

Table 2 — Entries in a GTS_Metadata dictionary

Key Type Value

GTS_ProcStepsGroup name (Required) Name of the processing step group this processing step
belongs to.

The value of this key shall be taken from a list of predefined val-
ues in the relevant part of the ISO 19593 series when such value
is applicable.

If the relevant part of the ISO 19593 series does not define an ap-
plicable value, a custom value may be used in a conforming file. All
custom values for this Key shall be second-class names as descriped
in ISO 32000-1:2008, Annex E.

GTS_ProcSYtepsType name (Optional; required for some values of GTS_ProcStepsGroup) Ngme
of the type of processing step within the group defined by the v3lue
of GTS_ProcStepsGroup.

The value of this key shall be taken from a listof predefined yal-
ues in the relevant part of the ISO 19593 series when such vdlue
is applicable.
If the relevant part of the ISO 19593series does not define anfap-
plicable value, a custom value may,be used in a conforming file| All
custom values for this key shallbe sécond-class names as descriped
in ISO 32000-1:2008, Annex<E:
6.3 Colduring and positioning of processing-step objects
6.3.1 Infroduction
This subclpuse defines alternative sets of requirements for processing steps. The relevant part of
the 1SO 19593 series indicates which set of requirements is applicable to which groups or typefs of
processingsteps and may specify alternative requirements that differ from these.
The purpose of the sets of requirements isto guarantee that rendering of the device colourants within
the surfacq of the printed product on the intended final printing device (i.e. the printing device that will
be used to|print the content of the conforming file in production) are not affected by the presende of
processingFstep objects in the PDE;
6.3.2 Colouring and positioning of processing-step objects in off-bleed areas
This set off requirements.is applicable to processing-step PDF objects that are not allowed to oveflap
with the adtual print content.

— These| processing-step PDF objects may have any PDF-conforming colouring, overprint or

transparency-blending.

— These prnrpccing-cfpp PDFE nhjpr‘fc shall he pncifinnpﬂ in an “off-bleed” area ie fhpy shalllnot

overlap geometrically with the surface of the printed product. Determination of overlapping shall
use areas marked by the actual graphics objects and shall not be defined by a rectangular bounding

box or

similar method.

The specific definition of the surface of the printed product to be used shall be taken from the relevant

part of the

[SO 19593 series.

6.3.3 Colouring and positioning of processing-step objects allowed to overlap with print content

This set of requirements is applicable to processing-step PDF objects that are allowed to overlap with
print content.

— These processing-step PDF objects may appear anywhere on the PDF page.

4
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— These processing-step PDF objects shall be coloured using a spot colourant. Colourants used for
page content that does not form part of a processing-step OCG shall not be used to colour these

processing-step PDF objects. Colourants with the name All, None, Cyan, Magenta, Yello
shall not be used to colour these processing-step PDF objects.

w or Black

— The graphics state for these processing-step PDF objects shall have the overprint parameter set to
true for stroke when the object is painted with a stroke. The graphics state for these processing-
step PDF objects shall have the overprint parameter set to true for fill if the object is painted with

a fill. These processing-step PDF objects shall not use PDF transparency, either directly

or through

membership of a transparency group other than the page-level transparency group. The method to

determine if a PDF object uses transparency shall be as described in 1SO 32000-2:2017, Annex Q.

6.4

Thd
des

typ
diff]

Page content that does not belong to a processing step shall be placed in the approprig
the content stream such that no PDF graphics objects are drawn on top of andoyerla
these processing-step PDF objects. Determination of overlapping shall use ateas marj
actual graphics objects or within the area of a soft mask and shall not be defined by a 1
bounding box or similar method.

Limitations on processing-step PDF objects describing pdths and surfaces

purpose of this set of requirements is to limit the types of PDF<objects in certain proce
Cribing paths or surfaces. The relevant part of the ISO 19593 series indicates for whid
b of processing steps these requirements are valid and may specify alternative require
er from these.

PDF objects in these form XObjects shall follow thé‘requirements of 6.4.

Processing-step objects in these processing:step OCGs describing paths shall have a st
should not have a fill.

Processing-step objects in these processing-step OCGs describing surfaces shall have
stroke or both a fill and a stroke.

The Pattern colour space shall not be used for either stroke or fill of these processin
objects.

Type 3 fonts shall not be.used for defining these processing-step PDF objects.

Text rendering mode 3 should not be used for these processing-step PDF objects. Texf{
modes 4, 5, 6 aitd)7 shall not be used for these processing-step PDF objects.

0 % tint of-a‘colourant should not be used for colouring these processing-step PDF objec

The graphics state for these processing-step PDF objects shall not have a clipping path th
or completely clips these objects.

te order of
pping with
ked by the
ectangular

5sing steps
h group or
ments that

These processing-step OCGs shall only contain PDF path objects, PDF text objects and formn XObjects.

roke. They

a fill or a

p-step PDF

rendering

[s.

ht partially

6.5

6.5.

Evaluating processing steps

1 Introduction

This clause defines alternative sets of requirements for processing steps. The relevant part of the
ISO 19593 series indicates which set of requirements is applicable to which groups or types of
processing steps.

The purpose of the sets of requirements is to describe the usage of these processing-step objects by a
conforming reader evaluating processing steps, for example for the purpose of performing a production
step such as cutting.

©IS
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6.5.2 Processing steps describing paths

This set of requirements is applicable to processing-step OCGs where the PDF graphics objects are used
to describe a path, for example for a finishing production step such as cutting.

A conforming reader evaluating processing steps shall use the paths of processing-step PDF objects
without regard to any stroke or fill parameters or clipping.

For PDF text objects a conforming reader evaluating processing steps shall use the glyph outline
without regard to any stroke or fill parameters or clipping.

s

NOTE
significancg
specificatio
Detailed ted
embossing,

6.5.3 Pr

This set o
describe a

A conform
the proces

if that
in ISO

if the @
define

7 Storil

for the execution of a processing step in the production of the final printed product. The tech
h and requirements for executing a processing step in production are not defined in this doctiny
hnical specifications for executing a processing step, for example the depth of cutting or.the dep
could be defined in an external job ticket such as a JDF.

hDcessing steps describing a surface

surface, for example for a finishing production step such as applyinga foil.

ng reader evaluating processing steps describing a surface shall determine the surfac
5ing step as the union of the inside areas of all contours inthat processing step:

32000-1:2008, 8.5.3.3;
ontour has no fill, the inside of the contour is determined using the non-zero winding rul

1 in ISO 32000 1:2008, 8.5.3.3.2.

1g processing-steps data in PDF— packaging and labels requirements

7.1 Groups of processing-step OCGs

7.1.1 Structural data (CAD)

The Structural processing-step OCGs contain contours that describe how a printed product
be procesded in finishing for-producing the 3D end product from the flat substrate. These contq

correspon

Figure 1 sh
performed

to operations performed on finishing devices such as die cutters or folder-gluers.

ows a folding carton box with processing-steps data corresponding to cutting and crea
on a die<cut device.

no
ical
ent.
h of

requirements is applicable to processing-step OCGs where the RDF objects are used to

e of

contour has a fill, the inside of the contour is determinedwsing the fill winding rule as defined

e as

will
urs

bing
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NOTI
toa

anylexisting brand is unintended and entirely coincidental.

7.1
The

applied to the printed product aftenprinting (e.g. on a finishing device such as a die cutter, f]
or ipkjet device).

NO1
pro

2 Braille

inting.

ISO 19593-1:2018(E)

a) PDF with structural data b) 3D representation
cutting
creasing
E The names “Murphy & Lyons” and “Collision Colours” are fictitious. They were created by

d in the realistic representation of a folding carton box. Any similarity between these fictitious

ISO/TC 130
names and

Figure 1 — Folding carton box with processing-steps data corresponding to cutting and

creasing performed on a die-cut device

Braille processing-step OCG contains contours in the PDF document representing Brz:

E The Braille processifig)step contains the actual Braille content that needs to appear on
uct. This is unlike the Positions processing steps that indicate intended positions and not actual

re 2 shows a folding carton box with processing-steps data for braille that will be ap

ille that is
blder/gluer

the printed
content.

plied after

Key
1

braille

Figure 2 — Folding carton box with processing-steps data for Braille
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7.1.3 Legend

The Legend processing-step OCG contains PDF graphics objects outside the surface of the actual printed
product containing job-related data used in review and approval and other production steps.

Figure 3 shows a folding carton box with a legend containing technical information, i.e. the inks that
need to be used to print the product.

Key

1 legend

NOTE ]
to aid in thg
any existing

F
7.1.4 Di
The Dimen|

of physical

Figure 4 sh

/

EEENCEEL

B G e e G G

'he names “Murphy & Lyons” and “Collision Colours” are fictitious. They were created by ISO/TC
realistic representation of a folding carton box. Any similarity between these fictitious names
brand is unintended and entirely coincidental.

igure 3 — Folding carton box with a legend containing technical information

mensions

sions processing-step OCG contains contours giving indications (arrows, numbers and uy
sizes of items in the design.

ows a folding carton box with lines and arrows indicating physical dimensions.

12.3006 In

3124mm

Key

1 dimens

ions

Figure 4 — Folding carton box with lines and arrows indicating physical dimensions

130
and

its)
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7.1.5 Positions

The Positions optional content OCGs contain contours giving indications of intended, allowed or
forbidden positions for certain types of graphic elements.

Figure 5 shows a PDF with indications of allowed positions for content in a flap of a folding carton.

Key
1 |positions

Figure 5 — PDF with indications of allowed positions

7.116 White

Theg White processing-step OCG contains PDF graphics objects indicating application of whjte backing
ink]such as might be used on transparent or metalli¢'substrates.

Figlire 6 shows the outlines of a folding carton printed on a metallic substrate. The greyish Hackground
represents the metallic surface. The cyan colour indicates areas where opaque white ink wil] be applied
befpre printing of the actual graphics.

-

Key
1 ~white

Figure 6 — Folding carton printed on a metallic substrate with backing white

7.1.7 Varnish

The Varnish processing-step OCG contains PDF graphics objects indicating application of varnish after
printing.

Figure 7 shows the outlines of a folding carton. The orange colour indicates areas where varnish will be
applied after printing of the actual graphics.
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1  varnish
Figure 7 — PDF with orange colour indicating the areas with varnish
7.2 Values for GTS_ProcStepsGroup
The GTS_ProcStepsGroup entry in the GTS_Metadata dictionary shall, have one of the values defined
in Table 3 ¢r a custom value as specified in Table 2.
Table 3 — Values for GTS_ProcStepsGroup
GTY_ProcStepsGroup Description
Structural Group containing a set-of processing-step objects that describe how|the
printed product will'be processed in finishing.
Dimensions Group containing, a set of processing-step objects (arrows, numbers and
units) indicating physical sizes of items in the design.
Braille Group contaihing a set of processing-step objects representing Braille tpxt.
Legend Group,containing a set of processing-step objects representing productre-
lated.administrative and technical information.
Positions Group containing a set of processing-step objects for positioning informa-
tion for various graphical and non-graphical elements.
White Group containing a set of processing-step objects describing a white backing
applied on, for example, transparent foils or metallic surfaces.
Varnish Group containing processing-step objects describing printed varnish
7.3 Values for GTS_ProcStepsType
7.3.1 Structural processing step group

When the GTS_ProcStepsGroup entry in the GTS_Metadata dictionary has the value Structural, the
GTS_ProcStepsType entry in the GTS_Metadata dictionary shall have one of the values defined in

Table 4 or a custom value as specified in Table 2.

10
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Table 4 — Values for GTS_ProcStepsType for the structural group

GTS_ProcStepsType

Description

Cutting Processing-step objects indicating where the printed artwork will be cut
from the printed sheet, e.g. with a guillotine cutter or die-cutting device.
PartialCutting Processing-step objects indicating where the substrate will be cut partially,

i.e. not entirely through the material.

ReversePartialCutting

Processing-step objects indicating where the substrate will be cut partially,
i.e. not entirely through the material on the back side of the substrate

Creasing Processing-step objects indicating where the substrate will be creased to
guide subsequent folding.

ReverseCreasing Processing-step objects indicating where the substrate wilhbelcreased on
the back side of the substrate.

CuttingCreasing Processing-step objects indicating where the substrate will unflergo alter-
nating cutting and creasing.

ReverseCuttingCreasing Processing-step objects indicating where the'substrate will unflergo alter-
nating cutting and creasing on the back side-of the substrate.

PantialCuttingCreasing Processing-step objects indicating where.the substrate will unflergo alter-
nating partial cutting and creasing,

ReversePartialCuttingCreasing Processing-step objects indicatingwhere the substrate will indergo al-
ternating partial cutting and eréasing on the back side of the gubstrate.

Drifling Processing-step objects indicdting locations where the substrate will be
drilled and the intended:size of the resulting hole.

Glufng Processing-step objects enclosing an area where glue will be gpplied.

FoilStamping Processing-step objects enclosing an area where foil will be appljed through
hot foil stamping,

ColfiFoilStamping Processing-step objects enclosing an area where foil will be appljed through
cold foil skamping (i.e. using glue).

Empossing Processing-step objects enclosing an area where embossing wil] be applied.

Debossing Precéssing-step objects enclosing an area where debossing wil] be applied.

Perfforating Processing-step objects indicating where the substrate will beperforated.

Blepd Processing-step objects indicating the intended bleed for prinf.

VarpishFree Processing-step objects enclosing an area where itis not permifted to have
varnish.

InkfFree Processing-step objects enclosing an area where it is not permifted to have
printing ink.

InklarnishFree Processing-step objects enclosing an area where itis not permifted to have
printing ink and where it is not allowed to have varnish.

Folfling Processing-step objects indicating where the substrate will be folded
without prior creasing.

Punching Processing steps objects indicating the locations at which the substrate
Wil be punched and the size and shape of The resulting oies.

Stapling Processing steps objects indicating the locations at which the substrate

will be stapled or stitched, and the size of the staples or stitches to be used.

7.3.2 Positions processing step group

When the GTS_ProcStepsGroup entry in the GTS_Metadata dictionary has the value Positions, the
GTS_ProcStepsType entry in the GTS_Metadata dictionary shall have one of the values defined in
Table 5 or a custom value as specified in Table 2.
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