INTERNATIONAL ISO/IEC
STANDARD 7942-2

First edition
1997-09-01

Information technology — Computer
graphics and image’processing —
Graphical Kernel System (GKS) —

Part 2:
NDC metafile

Technologies de l'information — infographie et traitement d'image —
Systéme graphique Kernel (GKS) —

Partie 2: Métafichier NDC

TR
Iso I EC Reference number
< == ISO/IEC 7942-2:1997(E)


https://standardsiso.com/api/?name=5aa1858615f2da6c3d8407b49e7393dc

ISO/IEC 7942-2:1997(E)

Contents
FOTEWOIA oot eeeeeeeee et e ettt e e et e e eaass e e et s e baeesaeaeenseneaase e eeneeesareesenmeseennees \%
TNEEOAUCTION. oot eeeeee e oot e ettt e ete e eetreeesteesatae s e e e sare s ebeesnabsssm b e s esanes sanasens vi
1 S0P e eeteetetti sttt et 1
2 NOFMAHVE TELETEIICES ... woeeeeeitiiirieieeeeeeestassscasteratarstraseessrerasesatssaseeneaesseesreesseennns 2
B D IMIONS .. oveeeeeeeeeereeee eeeeeeeeaeeeereeeeeneaeasnsaeassaeenteesnaeeeabtesaneesabaneaaben e neneesae g TR 3
B COMCEPLS. ...vrvrrreveeeereeereven eaeieatiastessseeseenssere et e besessssnerssassassbesesnssasesasesssaseseflpmat Ton 4
4.1 The structure of a GKS-94 NDC metafile ........cccocoevmiicienienncneenifen s N, 4
4.2 Metafile ClEemMENtS . ..c.oooveieiiieiiceieieeeeee e ceveereeeresveeereeesneeseeseesnpens aae e sreeseeas 4
4.3 Delimiter ClEMENLS. . ..uoeiiiiiieiiee e eieceniee e sreereereseenees o€ e earee e 4
4.4 Metafile descriptor elements...........cccoovvvvvinienmnnnnen A 4
4.4.1 Elements USEd .....cooviiivieiieeeeccreeeiie e N e eere e vee e 4
4.4.2 Functional capability .......c.coccocevienneree 80, 5
AA3INDC-SET ..ot 5
4.5 Control ElEMIENLS .. ..oooiiviiiiiiecieeeeeteecieeeceeer g v e e sereareeee s resaneessesssbesannenes 6
4.6 Graphical primitive elements...........cco.c s 6
4.7 AriDULE ClEITIENTS ....oeovieiieiericieeire s i Pererereesieestesreesre st ereeree s eere i 7
4.8 Application structure elements.......(h i 8
4,9 Metafile SLALES ...... cooovveveveeeeee e Dmreeeie ettt sttt s 9
5 Abstract specification of new elements=.........cooovveiiiiiiiii 11
5.1 Data type definitions and abbreviations.............ccoocoeiiiiiii 11
8.2 Delimiter €lemMEntS. ... 0. i o ieeeereiereeeiesiie et esres e e s beereessaesateasaaesseneans 11
5.3 Metafile descriptor@leMents..........covvvmviimiiiici 11
5.4 Control ElemEnts.. 0. ..o cecireriiceeee ettt ettt 11
5.5 Graphical prifMitive elements.........co.oovionnnennin e 12
5.6 Attribute @JEMENES .....c..ooiviiiieeieererereeieectres et e et st e eeaae e 12
5.7 Metafile dBTaulls .. .oooeeeeriiieeee et ee ettt e e e et r e et e et e s aaneas 13
6 Mapping fromANDC picture to NDC metafile ... 14
6.1 THEPOAUCHION. ... eeene ceeeeeeee et eeiee e eetsesiiestes e esneseesteesareanaeensesassansssesseaes 14
6.2:00LPUL PIIMILIVES . ..ovevineeieecrieiieee ettt 14
6.2.1 SET OF POLYLINE ......ooooiiiiiiiirreree ettt 14
6.2.2SET OF NURB ..ottt enee s ss st e s 14
6.2.3 SET OF CONIC SECTION........coooiiieiiiiiieiieieeeeeeveeeeee 14
6.2.4 POLYMARKER........oooiiitiieieeeeete ettt e e 15

© ISO/IEC 1997

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and micro-
film, without permission in writing from the publisher.

ISO/IEC Copyright Office ® Case postale 56 ® CH-1211 Gengve 20 ¢ Switzerland
Printed in Switzerland



https://standardsiso.com/api/?name=5aa1858615f2da6c3d8407b49e7393dc

© ISO/IEC

ISO/IEC 7942-2:1997(E)

6.2.5 SETOFFILL AREA ..ottt 15

6.2.6 SET OF ELLIPTIC SECTOR .......ccccooiiiniiiiiiicietrcnecreneneas 15

6.2.7 SET OF ELLIPTIC SEGMENT .......ccccoceeviiniiriinrnnreiicnens 15

6.2.8 SET OF ELLIPTIC DISC........ccociiiiriiieinicerenerecrecieeeeic e 16

6.2.9 SET OF CLOSED NURB .......cooitiiiiiiiciicscceceeecne 16

6.2.10 TEXT .. oottt et s bee e e 16

6.2.11 CELL ARRAY ..ottt 16

6.2.12 DESIGN PRIMITIVE ......coooovviiiiiiieiiisiie ettt 16

6.2.13 GENERALIZED DRAWING PRIMITIVE........................ /. 18

6.3 OUtPUL ATTDULES... ..uecviiieiiiiieiiiteieine ettt ettt ee et s ara b 18
6.3.1 SCISSOR SET ....oootiiiiiiiriieiiectcienrereseeeseeesnsesenes [ e 18

6.3.2 TEXT UP VECTOR and TEXT SKEW ANGLE.... ... 19

6.3.3 CHARACTER FONT AND PRECISION ..........e.- e, 19

6.3.4 COLOUR SPECIFIER ........cooeivrvevenreneneen DN e 19

7 The Character Encoding of the GKS-94 NDC Metafile......cc....hoveeviveiicecnnnnn, 21
7.1 Notational CONVERtIONS ......cccoceeereriineeceneeninieread e St 21
7.2 Method of encoding opcodes..........ccevvvnnrne NN e A1
7.2 Introduction ......occcooeiiiiiie e e e 1

7.2.2 Opcode asSigNMENTS .......ccoevviriireniernoneinenneicniene e s 21
7.3 Method of encoding parameters .......... 0 oo n
7.4 Representation of new elements el ooovevriererieniinnenernerreeneneneneens 22
7.4.1 Introduction ............ L0 Mo 22

7.4.2 Delimiter elementSiii. . ..oooooirierieieeiceeee e 22

7.4.3 Metafile descriptor-elements.............ccococoivrriieeiiieneceeeee 2R

7.4.4 Control elements .........cccoovieieieiieeriecieecee e 2

7.4.5 Graphical primitive elements..........cc.coceevirvreeiennnieniencceenen, 3

7.4.6 AttribiE€lements.........cocoeeiiiinieriene e 24

7.4.7 Application structure elements ........c.ceoereeirirenccreceieneeiene e 24

8 The Binary Encoding of the GKS-94 NDC Metafile .........c.coooveeiniirincnnecnn. 7
8.1 OVerallStrUCIUIE .. ..co.veiiiiiiiiiieieciteteit ettt ee e e nec e 7
8.2 Primitive data fOrms ..o e e 27
8.3 Representation of abstract parameter types............ooviiviviiniiniincciiens 7
8.4 Representation of each element..........co.cccovevveniiiinienneicnenre e, 17
8.4.1 INrOdUCHON ..ot e 7

8.4.2 Delimiter €lements........cc.oocveivriieiereeieieceeeeec e 7

8.4.3 Metafile descriptor elements..............ocoeevieeeieeeireciiiececeeceeenne 27

8.4.4 Control €lements.........co.coceiiieiriiniiiieec e 28

8.4.5 Graphical primitive €lements..........cccoeerieirnarnencienieeereienenns 8

8.4.6 Attribute elements.......ccoeeeiiiinierieieeee e 29

8.4.7 Structure attribute elements................coceeevviie i 30

9 The Clear Text Encoding of the GKS-94 NDC Metafile ...........cccocevevvieiininnnnen. 32
9.1 Notational CONVENIONS ......c.coveiiirirriiiitieieieteetete et ceeereseeeeeeesee e seesenes 32
9.2 Encoding parameter tYPES ......c.ooeerciverrintinienieneenienteniesie e seeseesteseeeresaeeeeneas 32
9.3 Forming names 32
9.3.1 INtrodUCHION ...ccooiivieiiiiiice ettt 32

9.3.2 Words deleted ..........ccvuiivnineiieceece e 32

9.3.3 Words used unabbreviated ............cccoooeiieiieniiininncieee, 32

9.3.4 ADDBIeVIatIONS. ....ccuiieiiirieireris ettt ettt 32

9.3.5 The derived names of new elements ..........cccoeevveeieeriereennnnne. 33

i


https://standardsiso.com/api/?name=5aa1858615f2da6c3d8407b49e7393dc

ISO/TIEC 7942-2:1997(E)

© ISO/IEC

9.4 Encoding the NDC Metafile elements ..............ococoovirrinicnnicinicnnenn. 33
9.4.1 INtrodUCHION .....oviiiiiiiiiiiiiec ettt 33
9.4.2 Encoding delimiter elements ..........c..ccoooviiieiinieniennce 33
9.4.3 Encoding metafile descriptor elements............cccvvveeririnnenanns 33
9.4.4 Encoding control elements .........c.ocoooeeeiiniiniinrceniee e 33
9.4.5 Encoding graphical primitive elements................cccoe 33
9.4.6 Encoding attribute elements ............occoceioiiiiiiieinccee 34
947 I—Tnm\rling of app]inatinn structure elements 34
A FOrmal Srammar..........o.. voeioiiiiiiieeiee s 37
AT INFOQUCLION ..ot ettt sttt e s 37
A2 NOTALION. ... cvevies oot e et eteete st eanentesaste e s e eas s e sa st er e e eaeere e enan 37
A.3 Detailed Sramimar ..o 37
A.3.1 Metafile SITUCIUTE ..ooooivieeeeeiiee e eieeeetes e ee e e snneeeens 37
A.3.2 Metafile descriptor elements........ccccvevvinviiniinciennineiinnns 37
A.3.3 Picture descriptor €lements...........ccovevirieiiniiinnniiecnn 38
A.3.4 Control lemMeNtS.....eevveiieerrierrieie et e
A.3.5 Graphical elements ...
A.3.6 Attribute elements.....
A.3.7 Terminal symbols .........ccoccocieiiiniiiin e SN
B New element HSt.......coooco cooeiiieeeecisiccrcrcncie e v S
B.1 INtroduction ....c..c. veeeeeeeieeiiieieecie e e eeee e cieereeineeseeeereesneeseen i M
B.2 Delimiter elemMentS .....cooovevriieeererreeeeereereeeeneesreeseesneesnringesfonnnneeneennenns
B.3 Metafile descriptor elements
B.4 Control €lements . .......cccoeoiiiniicenieieiiiii et e 54
B.5 Graphical primitive elements ... BN 54
B.6 Attribute €lements ... .coovviieveeerireeecnnreeteeee et b i e 54

v


https://standardsiso.com/api/?name=5aa1858615f2da6c3d8407b49e7393dc

© ISO/IEC ISO/IEC 7942-2:1997(E)

Foreword

O (the International Organization for Standardization) and IEC (the International Electrotechnical Commils-
ion) form the specialized system for worldwide standardization. National bodies that are members of ISO or
C participate in the development of International Standards through technical committeés established by the
spective organization to deal with particular fields of technical activity. ISO and IEC technical committegs
dollaborate in fields of mutual interest. Other international organizations,.‘governmental and nop-
governmental, in liaison with ISO and IEC, also take part in the work.

C1. Draft International Standards adopted by the joint technical committee are circulated to national bodigs
r voting. Publication as an International Standard requires approval by at least 75 % of the national bodi¢s
dasting a vote.

1ntemational Standard ISO/IEC 7942-2 was prepared by Joint Technical Committee ISO/IEC JTC1, Informh-
on technology, Subcommittee SC24, Computer graphics andimage processing.

%the field of information technology, ISO and IEC have established a jointtechnical committee, ISO/IEC

ISO/MEC 7942 consists of the following parts, under the.géneral title Information technology — Computer
graphics and image processing — Graphical Kernel System (GKS) :

Part 1: Functional description

Part 2: NDC metafile

Part 3: Audit trail

Part 4: Picture part archive

Annexes A and B form an integral part of this part of ISO/IEC 7942.
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Introduction

The NDC metafile provides a file format and encodings suitable for the storage and retrieval of picture |infor-
mation. The file format consists of a set of elements that can be used to describe pictures it a,way that if com-
patible between systems of different architectures and devices of differing capabilities and’design. This part of
ISO/IEC 7942 extends the provisions of ISO/IEC 8632:1992/Amd.2:1995.

vi
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Information technology — Computer graphics and image processing ~

Graphical Kernel System (GKS) — Part 2: NDC metafile

1 Scope

This part of ISO/IEC 7942 provides a file format and encodings for the storage and retrieval of GKS-94 Npr-

malized Device Coordinate (NDC) pictures. It is anextension of the Computer Graphics Metafile, Version 4
defined by ISO/IEC 8632:1992/Amd.2: 1995 (all parts).
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
part of ISO/IEC 7942 At the time of publication, the editions indicated were valid. All standards are subject to
reviston—and parties-to-agreements based-on-this-part of ISOAEC 7942 are encouraged to investigate the possi-
bility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISQ/IEC 7942-1:1994, Information technology - Computer graphics and image processing - Graphical Kernel
System (GKS) - Part 1: Functional description.

ISQ/IEC 8632:1992/Amd.2:1995, Information technology - Computer graphics - Metafilenfop transfer and
stofage of picture description information (all parts).
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3 Definitions

For the purposes of this part of ISO/IEC 7942, the definitions given in ISO/IEC 7942-1 and ISO/IEC 8632-
1/Amd.2 apply.
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4 Concepts

4.1 The structure of a GKS-94 NDC metafile

h32-

1:1992).

i¥aYaals 3 1 M

It is shown in figure 1. MF is used as an abbreviation for METAFILE.

o0

BEGIN NDC MF | MD | <picture>... | END MF |

Figure 1: General form of metafile

Al Computer Graphics Metafile is a collection of elements from the standardized set.”Th¢ BEGIN ND(C
METAFILE element is followed by the METAFILE DESCRIPTOR (MD). After this the pictures follow, each
lagically independent of each other. Finally the Metafile is ended with an END METAFILE element.

Alpart from the BEGIN NDC METAFILE, END METAFILE and Metafile Descriptor elements, the metafile ig
partitioned into pictures. All pictures are mutually independent. A picture consists of a BEGIN PICTURE elef
njent, a PICTURE DESCRIPTOR (PD) element, a BEGIN PICTURE BODY element, an arbitrary number of
ntrol, graphical and attribute elements and finally an END PICTURE element (see figure 2). PIC is used ap
an abbreviation for PICTURE and BEGIN BODY for BEGIN PICTURE BODY.

o

BEGIN PIC | PD | BEGIN BODY | <element>... | END PIC

Figure 2: General form of pictures

2 Metafile elements

Hlements in CGM Version 4 are used for thenapping of NDC picture to NDC metafile wherever possible.
owever, some new elements are introduced\to provide functionality required by the NDC metafile which canf
npt be described within CGM Version 4. \Fhe new CGM elements are marked by daggers (}) in the tables in
this section. The scope of some CGM-Version 4 elements has been extended. These elements are marked
ith a double dagger (1).

4.3 Delimiter elements

e NDC metafile includes-the following delimiter elements:

BEGIN NDC METAFILE"  BEGIN PICTURE BODY

HND METAFILE BEGIN APPLICATION STRUCTURE
BEGIN PICTURE BEGIN APPLICATION STRUCTURE BODY
HND PICTURE END APPLICATION STRUCTURE

n NDCmetafiles, primitives of the same type may be grouped together to form a set of primitives. The primit
tivés-to be included in the set of primitives being defined are delimited by application structure elements ap

o used ) ation o dc3Iign p1 VE (Sce

DCU OU.2. APP Z10{0 U L c <!
6.2.12) and the SCISSOR SET primitive attribute (see 6.3.1).
4.4 Metafile descriptor elements

4.4.1 Elements used

The NDC metafile includes the following metafile descriptor elements:
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Concepts Metafile descriptor elements
METAFILE VERSION METAFILE ELEMENT LIST

VDC TYPE MAXIMUM VDC EXTENT

MAXIMUM COLOUR INDEX

The METAFILE ELEMENT LIST lists at least those standardized elements that occur in the metafile.

4.4.2 Functional capability

Metafile are defined by the METAFILE ELEMENT LIST element. These shall contain a list of(the n
mandatory elements that are utilized in the metafile. Several shorthand names for CGM elements.are also p

AMETALITE EI EMENT T TQ'T‘ 'T‘hn NN matafila Ada ad NNy ' €T
shorthand names shall not be considered macro names, nor shall they be construed to bellevels of conf
mance.

4.4.3 NDC-SET

A . ~ en 4o P 'al e } TR, I L
The NDC-SET includes the elements which can appear in the NDC Metafile{ The elements which are

lem
marked by daggers belong to the CGM Version-4 set. The value ranges of some of the parameters of so
CGM clements have been extended. These elements are marked by double daggers. The elements included
the NDC-metafile are:

<BEGIN NDC METAFILE>" <SHIELD INDICATOR>'

<END METAFILE> <GLOBADL.TRANSFORMATION>'
<BEGIN PICTURE> <LOCAL’TRANSFORMATION>'
<BEGIN PICTURE BODY> <PATTERN SIZE>

<END PICTURE> <GDP>

<METAFILE VERSION> <FILL. REFERENCE POINT>
<VDC TYPE> <CHARACTER HEIGHT>
<METAFILE ELEMENT LIST> <CHARACTER ORIENTATION>
<MAXIMUM COLOUR INDEX> <TEXT PATH>

<FONT LIST> <TEXT ALIGNMENT>
<CHARACTER SET LIST> <ASPECT SOURCE FLAGS>*
<CHARACTER CODING ANNOUNCER> <LINE BUNDLE INDEX>
<MAXIMUM VDC EXTENT> <LINE TYPE>

<VDC EXTENT> <LINE WIDTH>

<CLIP INDICATOR> <LINE COLOUR>

<CLIP RECTANGLE> <MARKER BUNDLE INDEX>
<BEGIN APPLICATION STRUCTURE> <MARKER TYPE>

<APPLICATION.STRUCTURE ATTRIBUTES> <MARKER SIZE>
<BEGIN APPEICATION STRUCTURE BODY> <MARKER COLOUR>

th tha ThL
v1d\.«d fUl use Wllu the Mic 1 Arii.o B1LiVIN AN v iNyoC ul\.«l.alu\, set iS ubblsllatcu IO ENA SRS T B Gy 11

Following the provisions of ISO/IEC 8632-1:1992/Amd.2:1995, the contents of the Computer Graplllcs

n-
Fo-

hot
ne
n

b e

<END APPLICATION STRUCTURE> <FILL BUNDLE INDEX>
<POL:YLINE> <INTERIOR STYLE>
<NON-UNIFORM RATIONAL B-SPLINE> <HATCH INDEX>
<CONIC SECTION>' <FILL COLOUR>
<POLYMARKER> <EDGE VISIBILITY>
<POLYGON> <EDGE TYPE>
<ELLIPTIC DISC>' <EDGE WIDTH>

<TEXT> <EDGE COLOUR>
<COLOUR SELECTION MODE> <TEXT BUNDLE INDEX>
<COLOUR VALUE EXTENT> <CHARACTER EXPANSION FACTOR>
<COLOUR PRECISION> <CHARACTER SPACING>
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Metafile descriptor elements Concepts
<COLOUR MODEL>¢ <TEXT FONT INDEX>

<CELL ARRAY> <TEXT PRECISION>

<PICK IDENTIFIER> <TEXT COLOUR>

<NAMESET>" <PATTERN SIZE>

<SCISSOR IDENTIFIER>

RS § ) x

4.5 Control elements

In|GKS-94 CLIP INDICATOR and CLIP RECTANGLE elements are the parts of the definition of an output
primitive attribute, scissor set. The new control elements SCISSOR IDENTIFIER and SHIELD INDICATOR
arg apping of the GKS-94 SCISSOR SET attribute (see 4.7).

¢ used to provide the mapping

GKS elements CGM element
dLIP INDICATOR | CLIP INDICATOR
dLIP RECTANGLE | CLIP RECTANGLE

SCISSOR IDENTIFIER
SHIELD INDICATOR’

4.6 Graphical primitive elements

Gilaphical primitive elements are those elements that describe the visyal'\ecomponents of a picture. Their coordi-
nae arguments, if any, are specified in VDC units.

THe mapping of GKS-94 output primitives to CGM elements ‘is“shown in the table below. An extension tg
CGM was needed to provide this mapping. The new CGM elements are marked by asterisks.

Edch GKS-94 output primitive marked by an asterisk (¥} is mapped to a set of the corresponding CGM ele-
ments delimited by BEGIN APPLICATION STRUCTURE and END APPLICATION STRUCTURE ele-
ments. The DESIGN primitive is more complicated and its mapping to the CGM elements is described in
clpuse 6.

Tie CELL ARRAY primitive is mapped to/a’set of elements which define the way in which the colour valueg

uged in the following CELL ARRAY element are defined.
GKS elements CGM element
SET OF POLYLINE® POLYLINE
SET OF NURB~ NON-UNIFORM RATIONAL B-SPLINE
$ET OF CONIC SECTION CONIC SECTION'
POLYMARKER POLYMARKER
$ET OF FILL AREA” POLYGON
$ET OF ELLIPTIC SECTOR” CONIC SECTION'
$ET OF ELLIPTIC SEGMENT” CONIC SECTION'
$ET OFEELIPTIC DISC® ELLIPTIC DISC’
$ETOF CLOSED NURB’ NON-UNIFORM RATIONAL B-SPLINE
TEXT TEXT
CELL ARRAY COLOUR VALUE EXTEN']
COLOUR PRECISION
COLOUR MODEL
COLOUR SELECTION MODE
CELL ARRAY
DESIGN Several elements
GENERALIZED DRAWING PRIMITIVE | GENERALIZED DRAWING PRIMITIVE

The CONIC SECTION element specifies a conic section defined by a 3 X 3 matrix (which specifies the conic)
and two points which define the start and end points of the conic section. The last parameter of the conic

6
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section definition is a sense flag which indicates whether it is the clockwise or anti-clockwise section that is
required when the conic is closed.

The ELLIPTIC DISC element is defined by a 3 X 3 matrix which defines the ellipse.

4.7 Attribute elements
The mappmg of GKS 94 output pr1m1t1ve attributes to CGM elements is shown in the table below. An exten-

T Eae
ments are marked h\/ asterisks. The GKS- 94 SCISSOR SET attribute is stored in the NDC Metafileus ng
keveral elements as explamed in 6.3.1.
GKS attribute CGM elements
PICK IDENTIFIER PICK IDENTIFIER
NAMESET NAMESET’ ’
SCISSOR SET SCISSOR IDENTIFIER’
CLIP INDICATOR
CLIP RECTANGLE
SHIELD INDICATOR'
GLOBAL TRANSFORMATION GLOBAL TRANSFORMATION’
LOCAL TRANSFORMATION LOCAL TRANSFORMATION'
PATTERN SIZE PATTERN SIZE
PATTERN REFERENCE POINT FILL REFERENCE POINT
TEXT HEIGHT CHARACTER HEIGHT
TEXT UP VECTOR CHARACTER ORIENTATION
TEXT SKEW ANGLE CHARACTER ORIENTATION
TEXT PATH TEXT PATH
TEXT ALIGNMENT TEXT ALIGNMENT
CURVE INDEX LINE BUNDLE INDEX
CURVE ASFS ASPECT SOURCE FLAGS'
CURVE TYPE LINE TYPE
CURVEWIDTH SCALE FACTOR /} "DINE WIDTH
CURVE COLOUR SPECIFIER COLOUR SELECTION MODE
COLOUR VALUE EXTENT
COLOUR PRECISION
COLOUR MODEL
LINE COLOUR
MARKER INDEX MARKER BUNDLE INDEX
MARKER ASES ASPECT SOURCE FLAGS'
MARKER TYPE MARKER TYPE
MARKER.SIZE SCALE FACTOR | MARKER SIZE
MARKER/COLOUR SPECIFIER COLOUR SELECTION MODE
COLOUR VALUE EXTENT
COLOUR PRECISION
COEOURMOPEL
MARKER COLOUR
AREA INDEX FILL BUNDLE INDEX
AREA ASFS ASPECT SOURCE FLAGS'
INTERIOR STYLE INTERIOR STYLE
INTERIOR STYLE INDEX HATCH INDEX
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GKS attribute CGM elements
INTERIOR COLOUR SPECIFIER COLOUR SELECTION MODE
COLOUR VALUE EXTENT
COLOUR PRECISION
COLOUR MODEL
FILL COLOUR
EDGE FLAG EDGE VISIBILITY
EDGE TYPE EDGE TYPE
EDGEWIDTH SCALE FACTOR EDGE WIDTH
EDGE COLOUR SPECIFIER COLOUR SELECTION MODE
COLOUR VALUE EXTENT
COLOUR PRECISION
COLOUR MODEL
EDGE COLOUR
CHARACTER INDEX TEXT BUNDLE INDEX
CHARACTER ASFS ASPECT SOURCE FLAGS'
CHARACTER FONT AND PRECISION | TEXT FONT INDEX
TEXT PRECISION
CHARACTER EXPANSION FACTOR | CHARACTER EXPANSION FACTOR
CHARACTER SPACING CHARACTER SPACING
CHARACTER COLOUR SPECIFIER COLOUR SELECTION MODE
COLOUR VALUE EXTENT
COLOUR PRECISION
COLOUR MODEL
TEXT COLOUR

PN

.8 Application structure elements

-

ives, the design output primitive and s¢issor sets. The following application structure types are used.

<NDC SET OF POLYLINE>

<NDC SET OF NURB>

<NDC SET OF CONIC SECTION>
<NDC SET OE.FILL AREA>

<NDC SET OF-ELLIPTIC SECTOR>
<NDC SET, OF ELLIPTIC SEGMENT>
<NDGC(SET OF ELLIPTIC DISC>
<NDCSET OF CLOSED NURB>
<NDC DESIGN PARAMETERS>
<NDC INSIDE RULE ENUMERATED>
<NDC STENCIL ATTRIBUTES>

NDC-SET-OEPATHS

Tlhe NDC metafile uses application structure elements in Version 4 CGM to represent ‘set of” output primi

<NDC CONTOUR ATTRIBUTES>

<NDC BOUNDARY SEQUENCE>

<NDC TILING>

<NDC TILING COMPONENT>

<NDC TILING COMPONENT ATTRIBUTES>
<NDC SCISSOR SET>

Application structure attributes are used to represent the parameters of design primitives, stencil, contour and
tiling component attributes. The application structure attribute types used and the composition of their


https://standardsiso.com/api/?name=5aa1858615f2da6c3d8407b49e7393dc

© ISO/MIEC

Concepts

associated structured data records are listed in the table below.

ISO/IEC 7942-2:1997(E)

Application structure elements

Attribute Parameter Type
<NDC DESIGN Stencil origin P
PARAMETERS> Stencil transformation (2x3)R
Tiling origin P
Tiling transformation (2x3)R
<NDC INSIDE RULE Inside rule (one of: evenodd, winding)E
ENUMERATED>
<NDC STENCIL TOPY R
ATTRIBUTES> CAPY R
HALFY R
BASEY R
BOTTOMY R
CENTREY R
LEFTX R
RIGHTX R
CENTREX R
CENTRE P
ORIGIN P
CENTRETOP P
CENTREBOTTOM P
CENTRELEFT P
CENTRERIGHT P
TOPLEFT P
TOPRIGHT P
BOTTOMLEFT P
BOTTOMRIGHT P
<NDC CONTOUR STYLE (one of: solid, dashed, dotted,
ATTRIBUTES> dashed-dotted, dashed-dashed-dotted)[X
WIDTH R
CAP (one of: butted, rounded, square)IX
JOIN (one of: round, bevel, mitred)IX
mitred R
<NDC TILING COMPONENT | Tiling origin 2xR
ATTRIBUTES> Replication technique (one of: dx, dy, dxdy, dydx)E
Replication technique x value | R
Replication technique y value | R
4.9 Metafile states
The table below shows the major metafile states in which the new metafile elements introduced in this Interpa-
orial Standard are.s . . ) . m om0 renewrtlo.
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Metafile states Concepts
NDC Metafile Major States
Element PCS | MDS | DR | GSS, | PDS | POS | LSS | SDS | SOS
DSS
BEGIN NDC METAFILE
SCISSOR IDENTIFIER X
SHIELD INDICATOR X
CONIC SECTION X X X X
ELLIPTIC DISC X X X X
NAMESET X X X X
GLOBAL TRANSFORMATION X X X X
LIOCAL TRANSFORMATION X X X X

10
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5 Abstract specification of new elements

5.1 Data type definitions and abbreviations
Ws are the came ac thace need in CGM Version 4

5.2 Delimiter elements

IBEGIN NDC METAFILE
identifier S

This is the first element of an NDC metafile. It demarcates the beginning of the Metafile Descriptor. BEGIN
INDC METAFILE shall occur exactly once in a metafile. The identifier parameter'is available for use by
metafile generators and interpreters in a manner that is not further standardized.

5.3 Metafile descriptor elements

COLOUR MODEL
colour model indicator Ix)

This is a revised CGM element. It may appear in the picture body. The colour model of the metafile
selected. The following values are defined:

RGB
CIELAB
CIELUV
CMYK

RGB - related
HSV

HLS

ot e

S

NNk w2

5.4 Control elements

SCISSOR IDENTIFIER
scissor identifier axy

Scissors are named by scissor identifiers.

SHIELD INDICATOR
shield indicator (one of: on, off) (E)

not
required.

11
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G

raphical primitive elements Abstract specification of new elements

5.5 Graphical primitive elements

CONIC SECTION
matrix33 Bx3)[R)
start point P)
eI poiTt 5
sense flag (one of: clockwise, anti-clockwise)-{(E)
A Fonic section is defined by the 3 X 3 matrix, which specifies the conic and two points which define thelstart

anfl end points of the conic section. The sense flag parameter indicates whether it is the clockwise or anti-

cl

ELLIPTIC DISC

A

5.p Attribute elements
NAMESET

nameset (nN)
THis element defines an identification attribute in the form of a set of names associated with an output primi-|
tive.
GLOBAL TRANSFORMATION

Tiis element defines a transformation which'is-applied to the geometry of a primitive after the local transfor-
mption. Global transformations are used to-apply a transformation to a complete object.

L

This element defines a transformation which is applied to the geometry of a primitive to position individual
output primitives.

dckwise section that is required when the conic is closed.

matrix33 B x3)(R)

omplete ellipse is generated defined by the 3 X 3 mairix.

matrix23 (2x3)(R)

DCAL TRANSFORMATION
matrix23 @2x3)[R)

ABPECT SOURCEFLAGS

listof: pairs of ASF type, ASF value (one of: individual, bundled) n[E,E]
This element is revised - edge visibility ASF has been added. The designated Aspect Source Flags (ASFs) are
set torthe values indicated by the parameter. The following ASF types are assigned:

actrg—ASHE

line width ASF text colour ASF
line colour ASF interior style ASF
marker type ASF fill colour ASF
marker size ASF hatch index ASF
marker colour ASF edge type ASF
text font index ASF edge width ASF
text precision ASF edge colour ASF

character expansion factor ASF  edge visibility ASF'

12
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5.7 Metafile defaults

Default values for the new attribute elements are defined as follows.

NAMESET empty
GLOBAL TRANSFORMATION  1.0,0.0,0.0, 0.0,1.0,0.0 (the identity matrix)
LOCAL TRANSFORMATION 1.0,0.0,0.0, 0.0,1.0,0.0 (the identity matrix)

13
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6 Mapping from NDC picture to NDC metafile

6.1 Introduction
I'"iu" G"‘;" O :“!----:- =
stfict sequence of output primitives.

he contents of the NDC picture can be stored and retrieved from metafiles. The function COPY NDCPIC;
TURE TO NDC METAFILE will store the NDC picture The picture can be recovered at a later, time and
added to the current NDC picture by invoking COPY NDC METAFILE PICTURE TO NDC PICTURE.

The representation of output primitives and scissor sets makes use of the application structure functionality
pipvided in Version 4 CGMs. In all cases STATE LIST inheritance is used to determine the graphics primi;
tive context in which the elements are realized.

6{2 Output primitives

62.1 SET OF POLYLINE

The SET OF POLYLINE primitive is stored in the NDC Metafile as a seqience of CGM elements as follows:

BEGIN APPLICATION STRUCTURE(application structure_ identifier, NDC SET OF POLYLINE,
STATE LIST)

BEGIN APPLICATION STRUCTURE BODY
POLYLINE (...)

END APPLICATION STRUCTURE>

Al SET OF POLYLINE primitive consisting of @)single polyline can be represented by a single POLYLINE
element. The listed elements generate a set\gf curves each of which is a sequence of connected lines defineq
b} a point sequence.

=2}

2.2 SET OF NURB
The SET OF NURB primitive i§ stored in the NDC Metafile as a sequence of CGM elements as follows:

BEGIN APPLICATION STRUCTURE(application structure identifier, NDC SET OF NURB,
STATELIST)

BEGIN APPLICATION STRUCTURE BODY

NON-UNIFORM RATIONAL B-SPLINE (...)

END)APPLICATION STRUCTURE>

SET'OF NURB primitive consisting of a single NURB can be represented by a singie NON-UNIFORM
ATIONAL B-SPLINE element. The listed elements generate a set of curves defined by the paths each of

which is a non-uniformrational B-spline.
r

= 2>

6.2.3 SET OF CONIC SECTION

The SET OF CONIC SECTION primitive is stored in the NDC Metafile as a sequence of CGM elements as
follows:

14
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Mapping from NDC picture to NDC metafile Output primitives

BEGIN APPLICATION STRUCTURE(application structure identifier,
NDC SET OF CONIC SECTION, STATE LIST)

BEGIN APPLICATION STRUCTURE BODY

CONIC SECTION (...)

END APPLICATION STRUCTURE>

A SET OF CONIC SECTION primitive consisting of a single conic section can be represented by a sinlgle

CONIC SECTION element. The listed elements generate a set of curves each of which is an arc of the,coni¢.

6.2.4 POLYMARKER

The POLYMARKER primitive is stored in the NDC Metafile as a CGM POLYMARKER 'glement. The ¢
ment generates a set of symbols of one type centered at given positions.

eV I N 4

6.2.5 SET OF FILL AREA
The SET
BEGIN APPLICATION STRUCTURE(application structure identifier, NDC SET OF FILL AREA|
STATE LIST)
BEGIN APPLICATION STRUCTURE BODY
POLYGON (...

END APPLICATION STRUCTURE>

A SET OF FILL AREA primitive consisting of a singlé.fill area can be represented by a single POLYG(
element. The listed elements generate a set of areas-each of which is defined by a closed sequence of ¢
nected points.

6.2.6 SET OF ELLIPTIC SECTOR

MNATYTIT Y ATIT A LS P S R SRS S & 0 W e B N SN ok [ 1 i £ 11
U rilLi. AREA Priminve 18 S1orea 1n ine INDU Ivicianlic as a sequence or Liuivi elements as 1011ows:

le-

J

n-

The SET OF ELLIPTIC SECTOR printitive is stored in the NDC Metafile as a sequence of CGM elementd as

follows:

BEGIN APPLICATION'STRUCTURE(application structure identifier,
NDC SET.OFELLIPTIC SECTOR, STATE LIST)

BEGIN APPLICATION STRUCTURE BODY

CONIC SECTION (...)

END APREICATION STRUCTURE

There is no shortened form for a set of elliptic sector primitive consisting of a single elliptic sector. The lis
elements generate a set of areas. Each area is closed by an elliptic arc and lines from the ends of the arc to
centre.of the ellipse.

ted
the

6.2:7 SET OF ELLIPTIC SEGMENT

The SET OF ELLIPTIC SEGMENT primitive is stored in the NDC Metafile as a sequence of CGM eleme:
as follows:

BEGIN APPLICATION STRUCTURE(application structure identifier,
NDC SET OF ELLIPTIC SEGMENT, STATE LIST)

BEGIN APPLICATION STRUCTURE BODY

CONIC SECTION (...)

END APPLICATION STRUCTURE

nts

15
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There is no shortened form for a SET OF ELLIPTIC SEGMENT primitive consisting of a single elliptic seg-
ment. The listed elements generate a set of areas. Each area is closed by an elliptic arc and a line joining the
ends of the arc.

6.2.8 SET OF ELLIPTIC DISC

The SET OF ELLIPTIC DISC primitive is stored in the NDC Metafile as a sequence of CGM elements as fol-
lows:

BEGIN APPLICATION STRUCTURE(application structure identifier,
NDC SET OF ELLIPTIC DISC, STATE LIST)

BEGIN APPLICATION STRUCTURE BODY

ELLIPTIC DISC (...)

END APPLICATION STRUCTURE

A BET OF ELLIPTIC primitive consisting of a single elliptic can be represented by a single ELLIPTIC DISC
element. The listed elements generate a set of areas each defined by a complete ellipse.

6.2.9 SET OF CLOSED NURB

Thee SET OF CLOSED NURB primitive is stored in the NDC Metafile as/a sequence of CGM elements as fol-
fows:

BEGIN APPLICATION STRUCTURE(application structure identifier,
NDC SET OF CLOSED NURB, STATE LIST)

BEGIN APPLICATION STRUCTURE BODY

NON-UNIFORM RATIONAL B-SPLINE (...)

END APPLICATION STRUCTURE>

There is no shortened form for a SET OF CLOSED NURB primitive consisting of a single closed NURB. The
listed elements generate a set of areas each defined by a non-uniform rational B-spline which is closed by the
first point being connected to the last.

6.2.10 TEXT

The TEXT primitive is stored-in.the NDC Metafile as a CGM TEXT element. The flag parameter is set to
FINAL. The element generates-a sequence of characters specified as a sequence of character codes relative to
a gpecified text position.

6.2.11 CELL ARRAY

THe CELL ARRAY primitive is stored in the NDC Metafile as a COLOUR SELECTION MODE element fol-
lowed by a CELL ARRAY element. The COLOUR SELECTION MODE element defines whether the CELL
A%RAY élement contains an array of colour indices or an array of directly specified colour values. In the

latter .Gase the COLOUR SELECTION MODE element may be optionally preceeded by elements to set the
colouDmodel.

6.2.12 DESIGN PRIMITIVE

A design primitive is defined by a stencil and a tiling. Nested application structures are used to represent the
design primitive and its constituent stencil and tiling. The design primitive is stored in the NDC Metafile as a
sequence of CGM elements as follows:

16
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BEGIN APPLICATION STRUCTURE( (application structure identifier,
NDC DESIGN, STATE LIST)
APPLICATION STRUCTURE ATTRIBUTE(NDC DESIGN PARAMETERS,
stencil origin, stencil transformation, tiling origin, tiling transformation)
DOATA ADDT INATINAN CTDY Yf“"l‘l’ YDC D(\T\V

DEUIIN AFTLICALIVINODIRNUCILIUND DU

stencil

BEGIN APPLICATION STRUCTURE(application structure identifier,
NDC STENCIL, STATE LIST)
APPLICATION STRUCTURE ATTRIBUTE(NDC STENCIL ATTRIBUTES, stencil attributes)
BEGIN APPLICATION STRUCTURE BODY
sequence of stencil outlines

END APPLICATION STRUCTURE
ENU A1 ICATIUNODIRKUCLUIURN

The stencil attributes are a series of ordinate and coordinate values, as described in 8.7.3 of Part 1 of this

International Standard.

Stencils can be constructed in three ways: from a path contour, from(a'sequence of boundary definitions and|
concatenation. A stencil constructed from a path contour is defined as the set of areas defined by the conto
surrounding a sequence of paths. A path contour is represented.as follows.

BEGIN APPLICATION STRUCTURE(application structure identifier,

NDC SET OF PATHS, STATE LIST)
APPLICATION STRUCTURE ATTRIBUTE(NDC INSIDE RULE ENUMERATED, inside rule)
APPLICATION STRUCTURE ATTRIBUTE(NDC CONTOUR ATTRIBUTES, contour attributes
BEGIN APPLICATION STRUCTURE BODY
sequence of paths
END APPLICATION STRUCTURE

Contour attributes are described in 8.72 of Part 1 of this International Standard. The sequence of paths is 3
sequence of POLYLINE, NON<UNIFORM RATIONAL B-SPLINE and CONIC SECTION elements.

A sequence of boundary definitions is represented as follows.

BEGIN APPLICATION STRUCTURE(application structure identifier,
NBC.BOUNDARY SEQUENCE, STATE LIST)
APPLICATION STRUCTURE ATTRIBUTE(NDC INSIDE RULE ENUMERATED, inside rule)
BEGIN.APPLICATION STRUCTURE BODY
sequence of boundaries
END APPLICATION STRUCTURE

A boundary can be defined as a sequence of paths or as an area shape. A boundary is represented by POL
INE, NON-UNIFORM RATIONAL B-SPLINE, CONIC SECTION and ELLIPTIC DISC elements. Bo

by
jurs

Iny

Y-
jn-

daries are closed regions. If the end point of one path is not equal to the start point of the next, a single |

mne

path is added to link the two points. If the start point of the first path is not equal to the end point of the last

path, then a line is added to link the two points and hence complete the closure of the boundary definition.

A tiling is represented as follows.

BEGIN APPLICATION STRUCTURE(application structure identifier, NDC TILING, STATE LIST)

BEGIN APPLICATION STRUCTURE BODY
sequence of tiling component descriptions
END APPLICATION STRUCTURE

17
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A tiling component is represented as follows.

Ti

primitives in the CURVE and AREA classes, the elements describing the geometry of the primitive are pre-

ce
C1

Direct colour specification is described by the elements:

The colour of AREA primitives is described similarly.

6.

The GENERALIZED DRAWING PRIMITIVE (GDP) primitive is stored in the NDC Metafile as a CGM

G
ou

6,

P.1 SCISSOR SET

BEGIN APPLICATION STRUCTURE(application structure identifier,
NDC TILING COMPONENT. STATE LIST)

APPLICATION STRUCTURE ATTRIBUTE(NDC TILING COMPONENT ATTRIBUTES,
tiling origin, replication technique)

BEGIN APPLICATION STRUCTURE BODY

£

END APPLICATION STRUCTURE
es are represented in a similar way to output primitives in the CURVE, AREA and DESIGN classes?) For

Hed by elements describing the colour of the primitive. Colour may be specified indirectly orcdifectly. For
JRVE primitives indirect colour specification is described by the elements:

COLOUR SELECTION MODE(INDEXED)
LINE COLOUR(colour index)

COLOUR SELECTION MODE(DIRECT)

COLOUR VALUE EXTENT(colour mapping specifier) - This element is optional
COLOUR PRECISION(colour precision value) - This element-is‘Optional
COLOUR MODEL(positive index) - This element is optional

LINE COLOUR(colour direct)

2.13 GENERALIZED DRAWING PRIMITIVE

ENERALIZED DRAWING PRIMITIVE element. GDP primitive provides a means of defining compositd
tput primitives that can use the attributes of any of the primitive classes.

3 Output attributes

issoring in NDC picture réstricts the appearance of each output primitive either by clipping or shielding
DC scissoring is specified by the SCISSOR SET attribute which consists of a set of named scissors. Scissors
¢ named by scissor_idéntifiers. A scissor consists of a clipping indicator, clipping rectangle set, shielding
dicator and shielding tectangle set. The SCISSOR SET primitive attribute is stored in the NDC Metafile as 3
quence of CGMelements as follows:

18
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BEGIN APPLICATION STRUCTURE(application structure identifier,
NDC SCISSOR SET, STATE LIST)

BEGIN APPLICATION STRUCTURE BODY

SCISSOR IDENTIFIER (...)

CLIP INDICATOR(...)

CLIP RECTANGLE (...)

SHIELD INDICATOR (...)
CLIP RECTANGLE (...

SCISSOR IDENTIFIER (...)

END APPLICATION STRUCTURE

Several scissors are stored between the BEGIN APPLICATION STRUCTURE BODY and END APPLICA-
TION STRUCTURE elements. Each scissor begins by a SCISSOR IDENTIFIER ‘element followed by CLIP
INDICATOR, several CLIP RECTANGLE elements (which represent the(clipping rectangle set), SHIHLD

INDICATOR and several CLIP RECTANGLE elements (which representithe shielding rectangle set).

6.3.2 TEXT UP VECTOR and TEXT SKEW ANGLE

TEXT UP VECTOR and TEXT SKEW ANGLE attributes are stored in the NDC Metafile as a CHARACTER

ORIENTATION element. This element has four parameters,which define two vectors:

x character up component
y character up component
x base component
y base component

The first is CHARACTER UP VECTOR and eorresponds to the TEXT UP VECTOR in GKS-94. The sec

bnd

is CHARACTER BASE VECTOR which determines a skew of each character. In GKS-94, the attribute THXT
SKEW ANGLE defines a skew of each.character in radians relative to the up direction (positive is anticlgck-

wise).
TEXT UP VECTOR components correspond to the x character up component and y character up compone
If TEXT SKEW ANGLE attribute has the value o then:

X base component  ~sin O.
y base component~_\c0s O

6.3.3 CHARACTER FONT AND PRECISION

ht.

The CHARACTER FONT AND PRECISION attribute is stored in the NDC Metafile using two elements:

TEXT-FONT INDEX and TEXT PRECISION.

63,4 COLOURSPECIEIER

Colour may be specified indirectly or directly in GKS-94. The way of representing colour specifiers is il
trated by the curve colour specifier. For CURVE primitives indirect colour specification is described by
elements:

COLOUR SELECTION MODE(INDEXED)
LINE COLOUR(colour index)

Direct colour specification is described by the elements:

lus-
the

19
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COLOUR SELECTION MODE(DIRECT)

COLOUR VALUE EXTENT(colour mapping specifier) - This element is optional
COLOUR PRECISION(colour precision value) - This element is optional
COLOUR MODEL(positive index) - This element is optional

LINE COLOUR(colour direct)

Other colour attributes are represented similarly.

20
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7 The Character Encoding of the GKS-94 NDC Metafile

7.1 Notational conventions
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ventions of a character encoding of the Computer Graphics Metafile (ISO/IEC 8632-2: 1992/Amd.2: 1995).

The GKS-94 NDC Metafile follows entering and leaving the metafile environment conventions of ‘the C
puter Graphics Metafile (ISO/IEC 8632-2: 1992/Amd.2: 1995).

7.2 Method of encoding opcodes

7.2.1 Introduction

The GKS-94 NDC Metafile follows the method of encoding opcodes of the Cemputer Graphics Meta
(ISO/MEC 8632-2: 1992/Amd.2: 1995).

7.2.2 Opcode assignments

Table 1 lists the opcode assignments for the CGM elements. All opeodes are from the basic opcode set. T
are organized as follows: single-byte opcodes are assigned to Gfaphical Primitive elements except for co
elliptical and spline output elements, where double-byte opcodes with combination 3/4 for the first byte
assigned. All other metafile elements have double-byte opcodes with the following bit combinations for
first byte:

3/0 for Delimiter elements

3/1 for Metafile Descriptor elements

32 for Picture Descriptor elements

3/3 for Control elements

3/5and 3/6  for Attribute elements

3/9 for Application Structtire°Descriptor elements

The new CGM elements are marked'by daggers (1) and changed elements by double daggers (1) in the foll
ing table.

m-

file

pic,
are
the

W-

Opcode 7-Bit coding | 8-Bit coding
BEGIN NDC METAFILE opcode 3/0 3/7 | 03/0 03/7
COLOUR MODEF opcode 3/1 3/3 | 03/1  03/3
SCISSORJDENTIFIER " opcode 3/3 3/4 | 03/3 03/4
SHIELD INDICATOR opcode 3/3 3/5 | 03/3 03/5
CONIC SECTION' opcode 3/4 3/2 | 03/4 0372
ELLIPTIC DISC’ opcode 3/4 3/3 | 03/4 03/3
NAMESET "opcode 3/6 3/7 | 03/6 0377
GLOBAL TRANSFORMATION' opcode | 3/6 3/8 | 03/6 03/8
LOCAL TRANSFORMATION' opcode 3/6 3/9 | 03/6 03/9
ASPECT SOURCE FLAGSopcode 3/6 3/1 | 03/6 03/1

Table 1 - Opcodes for metafile elements

NOTE - There is no no-op element in the character encoding. However, the character substitution mechanism

allows generators to achieve this effect.
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7.3 Method of encoding parameters
The GKS-94 NDC Metafile follows the method of encoding parameters of the Computer Graphics Metafile.

7.4 Representation of new elements

7.4.1 Introduction

2/1)). A list of opcodes is given in table 1.

Th¢ following subclauses define the encoding of the new elements introduced for GKS-94.

7.4.2 Delimiter elements

BEGIN NDC METAFILE

<BEGIN-NDC-METAFILE-opcode: 3/0 3/7>
<string-fixed: substitution-codes>
<string-fixed: metafile-identifier>

The first parameter, substitution-code, is identical to that of the corfesponding parameter of the BEGIN
METAFILE element in ISO/IEC 8632-2:1992/Amd.2:1995.

7.4.3 Metafile descriptor elements

CQOLOUR MODEL

<COLOUR-MODEL-opcode: 3/1 3/3>
<index:colour-model>

<index: colour-model> = <integer: 1> {RGB}
| «integer: 2> {CIELAB}

|, <integer: 3> {CIELUV}

L\ <integer: 4> {CMYK}

| <integer: 5> {RGB-related}
| <integer: 6> {HSV}

I <integer: 7> {HLS}

7.4.4 Control elements

SCISSOR IDENTIFIER

<SCISSOR-IDENTIFIER-opcode: 3/3 3/4>
<index: scissor identifier>

<index: scissor identifier>=  <positive integer>

22
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SHIELD INDICATOR
<SHIELD-INDICATOR-opcode: 3/3 3/5>
<enumerated: shield indicator>

-----

<enumerated: shield indicator> =
(intpggr' n\{nf‘f‘}

ISO/IEC 7942-2:1997(E)

Representation of new elements

| <integer: 1>{on}

7.4.5 Graphical primitive elements

CONIC SECTION

<CONIC-SECTION-opcode: 3/4 3/2>

<matrix33>

<point: start point>

<point: end point>

<enumerated: sense flag >

<matrix33 > = «<real:all>
<real: al2>
<real: al3>
<real: a21>
<real: a22>
<real: a23>
<vdc: a3 1>,
<vdc: a32>
<vdc: @33>

<enumerated: sense-flag >=  <integer: 0> {clockwise}
| _~&integer: 1> {anti-clockwise}

ELLIPTIC DISC

<ELLIPTIC-DISG-opcode: 3/4 3/3>
<matrix33>

<matrix33~> = <real:all>
<real: al2>
<real: al3>
<real: a21>
<real: a22>
<real: a23>
<vdc: a31>

<vdc: a32>
<vdc: a33>
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7.4.6 Attribute elements

NAMESET

<NAMESET-opcode: 3/6 3/7>
<name:nameset>

. *
<name:nameset> = <integer>

GLOBAL TRANSFORMATION
<GLOBAL-TRANSFORMATION-opcode: 3/6 3/8>

<matrix23>
<matrix23 > = <real: all>
<real: al2>
<real: a21>
<real: a22>
<vdc: al3>
<vdc: a23>
LQCAL TRANSFORMATION
<LOCAL-TRANSFORMATION-opcode: 3/6 3/9>
<matrix23>
<matrix23 > = «<real: all>
<real: al2>
<real: a21>
<real: a22>
<vdc:d13>
<vdcia23>
ASPECT SOURCE FLAGS

This element has been revised'to/include aspect source flag for EDGE VISIBILITY. It is encoded as follows:

<aspect> = <int€ger: 18> {edge visibility asf}
7.4.7 Applicationstructure elements

APPLICATION STRUCTURE ATTRIBUTE

<APPLICATION-STRUCTURE-ATTRIBUTE-opcode: 3/9 2/0>

<string-fixed:aponlication-structure-attribute-type>
& PP el

<structured-data-record: data-record>

<string-fixed:application-structure-attribute-type>
= <NDC DESIGN PARAMETERS>
i <NDC INSIDE RULE ENUMERATED>
| <NDC STENCIL ATTRIBUTES>
I <NDC CONTOUR ATTRIBUTES>
| <NDC TILING COMPONENT ATTRIBUTES>
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The composition of the structured data record for each type of attribute is given below.

<structured-data-record: data-record> =
<SOS>
<attribute-type-specific-record-contents>
<ST>

—<atiribute-type-specifictrecord-—contents>—=
I <record-contents-NDC-DESIGN-PARAMETERS>
I <record-contents-NDC-INSIDE-RULE-ENUMERATED>
| <record-contents-NDC-STENCIL-ATTRIBUTES>
I <record-contents-NDC-CONTOUR-ATTRIBUTES>
| <record-contents-NDC-TILING-COMPONENT-ATTRIBUTESS

<record-contents-NDC-DESIGN-PARAMETERS> =
<<integer: i_VDCx><integer: 2><vdc: stencil origin x»<vdc: stencil origin y»
<integer: i_R><integer: 4><real: stal 1><real: stal2><real: sta21><real: stad2>
<integer: i_VDC><integer: 2><vdc: stal3><vde;sta23>
<integer: i_VDC><integer: 2><vdc: tiling origin x><vdc: tiling origin y>
<integer: i_R><integer: 4><real: tlal 1><real: tla12><real: tla2 1><real: tla23>
<integer: i_VDC><integer: 2><vdc:tlal3><vdc: tla23>>

<record-contents-NDC-INSIDE-RULE-ENUMERATED> =
<<integer: i_E><integer: Jx¥<<integer: 0>{evenodd}
I<integer: 1>{winding}>>

<record-contents-NDC-STENCIL-ATTRIBUTES> =
<<integer: i_RSxinteger: 9><real: topy>
<real: capy>
<real: halfy>
<real:\basey>
<teal: bottomy>
<real: centrey>
<real: leftx>
<real: rightx>
<real: centrex>
<integer: i_VDC><integer: 20><vdc: centre-x><vdc: centre-y>
<vdc: originx><vdc: originy>
<vdc: centretopx><vdc: centretopy>
<vdc: centrebottomx><vdc: centrebottomy>
<vdc: centreleftx><vdc: centrelefty>
<vdc: centrerightx><vdc: centrerighty>
<vdc: topleftx><vdc: toplefty>
<vdc: toprightx><vdc: toprighty>
<vdc: bottomleftx><vdc: bottomlefty>
<vdc: bottomrightx><vdc: bottomrighty>>

<record-contents-NDC-CONTOUR-ATTRIBUTES> =
<<integer: i_IX><integer: 1><integer: style>
{0 =solid, 1 = dashed, 2 = dotted, 3 = dashed-dotted,
4 = dashed-dashed-dotted }
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<integer: i_R><integer: 1><real: width>

<integer: i_IX><integer: 1><integer: cap>
{0 = butted, 1 = rounded, 2 = square}

<integer: i_IX><integer: 1><integer: join>
{0 =round, 1 = bevel, 2 =- mitred}

<<> {for join type round, bevel}

| <<integer: i_R><integer: 1><real: mitred>>

{for join type mitred }>>

<regord-contents-NDC-TILING-COMPONENT-ATTRIBUTES> =
<<integer: i_VDC><integer: 2><vdc: tiling origin x><vdc: tiling origin y>
<integer: i_E><integer: 1><<integer: 0>{DX]}
| <integer: 1>{DY}
| <integer: 2>{DXDY}
| <integer: 3>{DYDX}>
< <<integer: i_R><integer: 1><real: dx value>> {if DX}
| <<integer: i_R><integer: 1><real: dy value>> {if DY}
| <<integer: i_R><integer: 2><real: dx value>
<real: dy value>> {if DXDY or DYDX}>>
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8 The Binary Encoding of the GKS-94 NDC Metafile

8.1 Overall structure

The overa icture of the GK detafile as well 2
the GKS-94 NDC Metafile follows the Computer Graphics
3:1992/Amd.2:1995).

2 e of the hina ] g of
le (CGM) standard (ISO/IEC 8632-

etaﬁ

8.2 Primitive data forms

The GKS-94 NDC Metafile follows the primitive data forms of the Computer Graphics Metafile (ISO/
8632-3: 1992/Amd.2: 1995).

1ey)

C

8.3 Representation of abstract parameter types

The GKS-94 NDC Metafile follows the representation of abstract parameter types of the Computer Graphics
Metafile (ISO/TEC 8632-3: 1992/Amd.2: 1995).

8.4 Representation of each element

8.4.1 Introduction

The GKS-94 NDC Metafile follows the method of presentation’of the Computer Graphics Metafile (ISO/I}
8632-3: 1992/Amd.2: 1995).

The elements are grouped according to their class:

C

X7

Delimiter elements

Metafile Descriptor elements

Picture Descriptor elements

Control elements

Graphical Primitive elements

Attribute elements

Application Structure Descriptor elements

O O KON - O

The following subclauses define the encoding of the new elements introduced for GKS-94.

8.4.2 Delimiter elements

Element Element | Parameter | Parameter | Parameter

Class 0 Id Type List Range
Length

BEGIN'NDC METAFILE | 24 SF BS SR

Code Description
1 BEGIN NDC METAFILE: has | parameter:
P1: (string fixed) metafile name

8.4.3 Metafile descriptor elements
The set of colour models supported has been extended to include all the models supported by GKS-94.
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Element Element | Parameter | Parameter | Parameter
Class 1 Id Type List Range
Length
COLOUR MODEL | 19 X BIX +IXR
Code Description
19 COLOUR MODEL: has 1 parameter:
P1:(index) colour model: valid values are
1 RGB
2 CIELAB
3 CIELV
4 CMYK
5 RGB-related
6 HSV
7HLS
8.4.4 Control elements
Hiement Element | Parameter | Parameter | Parameter
(Jlass 3 1d Type List Range
Length
SCISSOR IDENTIFIER | 21 IX BIX +IXR
SHIELD INDICATOR 22 E BE {0,1}
Cade Description
21| SCISSOR IDENTIFIER: has 1 parameter:
P1: (index) scissor identifier
22 SHIELD INDICATOR: has 1 parameter:
P1: (enumerated) shield indicator: validvalues are
0 off
1on
8.4.5 Graphical primitive elements
Hlement Element | Parameter | Parameter | Parameter
(lass 4 Id Type List Range
Length
(CONIC SECTION 30 9R 9BR+ RR
2P, 2BP+ VDCR
E, BE {0,1}
ELLIPTIC DISC 31 9R 9BR RR
CopdeDescription

30 CONIC SECTION: has 4 parameters:

P1:The next 9 values are components of a transformation matrix consisting of:

28

all:(real) component
al2:(real) component
al3:(real) component
a21:(real) component
a22:(real) component
a23:(real) component
a31:(real) component
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a32:(real) component
a33:(real) component
P2:(point)start point
P3:(point)end point
P4: (enumerated) sense flag
0 clockwise
1 anti-clockwise

ISO/MIEC 7942-2:1997(E)

Representation of each element

31 ELLIPTIC DISC: has 1 parameter:

P1:The next 9 values are components of a transformation matrix consisting of:

all:(real) component
al2:(real) component
al3:(real) component
a2l:(real) component
a22:(real) component
a23:(real) component
a31:(real) component
a32:(real) component
a33:(real) component

8.4.6 Attribute elements

Element Element | Parameter\{)Parameter | Parameter

Class 3 Id Type List Range
Length

ASPECT SOURCE FLAGS 35 n(E.E) n(2BE) {0..18}

{0,1}

NAMESET 52 nN nBN NR

GLOBAL TRANSFORMATION | 53 6R 6BR RR

LOCAL TRANSFORMATION 54 6R 6BR RR

Code Description

35  ASPECT SOURCE FLAGS: has up to 19 parameter-pairs.
This element has been revised-to include an aspect source flag for EDGE VISIBILITY.

It is encoded as follows;
18 edge visibility ASF

52 NAMESET: has a variable parameter list:

P1-Pn;.(name) n names

53 GLOBAL TRANSFORMATION: has 1 parameter:

PT: The next 6 values are components of a 2 X 3 transformation matrix.

all:(real)

at2(real)
a2l:(real)
a22:(real)
al3:(real)
a23:(real)

54 LOCAL TRANSFORMATION: has 1 parameter:

P1: The next 6 values are components of a 2 X 3 transformation matrix.

all:(real)
al2:(real)
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a2l:(real)
a22:(real)
al3:(real)
a23:(real)

8.4.7 Structure attribute elements

Strycture-attribute-elements-are-2a eclallza

defined in ISO/IEC 8632:1992/Amd.2:1995.
Element Element | Parameter | Parameter | Parameter
Class 9 1d Type List Range

Length

APPLICATION | 1 SF, SDR BS+BS SR, SR
STRUCTURE
ATTRIBUTE

Codgle Description
1 APPLICATION STRUCTURE ATTRIBUTE: has 2 paramters.
P1: (string fixed) external attribute name: valid values are
NDC DESIGN PARAMETERS
NDC INSIDE RULE ENUMERATED
NDC STENCIL ATTRIBUTES
NDC CONTOUR ATTRIBUTES
NDC TILING COMPONENT ATTRIBUTES
P2: (structured data record) attribute parameter record, each record contains one or more
members, each of which is comprised of [data‘type indicator, data element count, data element(s)].
Valid values of the records are:

[(integer: i_VDC)(integer: 2)(vdc: stencil-origin-x)(vdc: stencil-origin-y)
(integer: i_R)(integer: 4)(real: stal1)(real: stal2)(real: sta21)(real: sta22>
(integer: i_VDC)(integer: 2)(vdc: stal3)(vdc: sta23>
(integer: 1..VDC)(integer: 2)(vdc: tiling-origin-x)(vdc: tiling-origin-y>
(integer:dsR)(integer: 4)(real: tlal1)(real: tla12)(real: tla21)(real: tla22>
(integer:1_VDC)(integer: 2)(vdc: tlal3)(vde: tla23)], for
NDC DESIGN PARAMETERS
[(integer: i_E)(integer: 1)(integer: inside-rule)
{0 = evenodd, 1 = winding}], for NDC INSIDE RULE ENUMERATED
[(integer: i_R)(integer: 9)(real: topy)
(real: capy)
(real: halfy)
(real: basey)
(real: bottomy)
(real: centrey)
(real: leftx)
(real: rightx)
(real: centrex)
(integer: i_VDC)(integer: 20)(vdc: centre-x)(vdc: centre-y)
(vdc: origin-x)(vdc: origin-y)
(vdc: centretop-x)(vdc: centretop-y)
(vdc: centrebottom-x)(vdc: centrebottom-y)
(vdc: centeleft-x)(vdc: centreleft-y)
(vdc: centreright-x)(vdc: centreright-y)
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(vdc: topleft-x)(vdc: topleft-y)

(vdc: topright-x)(vdc: topright-y)
(vdc: bottomleft-x)(vdc: bottomleft-y)
(vdc: bottomright-x)}(vdc: bottomright-y)], for NDC STENCIL ATTRIBUTES
[(integer: i_IX)(integer: 1)(integer: style)

{0 =solid, 1 = dashed, 2 = dotted, 3 = dashed-dotted, 4 = dashed-dashed-dotted}
(integer: i R)(integer: 1)(real: width)

(integer: i_IX)(integer: 1)(integer: cap))
{0 = butted, 1 = rounded, 2 = square}]
(integer: i_IX)(integer: 1)(integer: join)
{0 =round, 1 = bevel, 2 = mitred}
{ [null_SDR] {for join type round, bevel}
| [(integer: i_R)(integer: 1)(real: mitred)]
{for join type mitred} ], for NDC CONTOUR ATTRIBUTES
[(integer: i_VDC)(integer: 2)(vdc: tiling-origin-x)
(vdc: tiling-origin-y)
(integer: i_E)(integer: 1)(integer: replication-technigue)
{0=DX, 1 =DY, 2 =DXDY, 3 =DYDX}
[ [(integer: i_R)(integer: 1)(real: dx_value)] {if DX}
| [(integer: i_R)(integer: 1)(real: dy_value)].{if DY}
| [(integer: i_R)(integer: 2)(real: dx_value)
(real: dy_value)} {if DXDY or DYDX}]], for
NDC TILING COMPONENT ATTRIBUTES
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9 The Clear Text Encoding of the GKS-94 NDC Metafile

9.1 Notatlonal conventions

ventions of a cler text encodmg of the Computer Graphlcs Metafile (ISO/IEC 8632 4:1992/Amd.2: 1995)

9.2 Encoding parameter types

Th|derived type DIRECTCOLR is expanded to include the specification of colours in the HSV and HILS colour
mqdels.

<HS V> = <[:H><SEP><I:S><SEP><I:V>
<HL S> = <:H><SEP><I:L><SEP><I:S>
<DIRECTCOLR> ::= <RED GREEN BLUE> {if COLOUR MODEL is RGB}

| <L A B> {if COLOUR MQDEL is CIELAB}
| <L U V> {if COLOUR MODEL is CIELUV}
| <CYAN MAGENT4 YELLOW BLACK>
{if COLOURMODEL is CMYK }
| <ABC> {if COLOUR MODEL is RGB-related )
| <HS V> {if COLOUR MODEL is HSV}
| <HL S>4{if COLOUR MODEL is HLS}

9.3 Forming names

9.83.1 Introduction

THe approach to forming words used to name elements and enumeration types follows the approach taken by
the Clear Text Encoding of the Computer-Graphics Metafile with the following amendments.

9.8.2 Words deleted
COMPONENT

9.8.3 Words used unabbreviated

ANTI-CLOCKWISE\~ ENUMERATED RULE

CILOCKWISE EVENODD SCISSOR
CONIC GLOBAL SECTION
CONTOUR INSIDE STENCIL
DESIGN LOCAL TILING
DISC NAMESET WINDING

LI IRTILC NBC
TTT LI TV

9.3.4 Abbreviations

ELLIPTIC ELLIP
PARAMETERS PARAM
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9.3.5 The derived names of new elements

Metafile Element Element Name
BEGIN NDC METAFILE BEGNDCMF
CONIC SECTION CONICSECTION
ELLIPTIC DISC ELLIPDISC
NAMESET NAMESET
SCISSOR IDENTIFIER SCISSORID
SHIELD INDICATOR SHIELD

GLOBAL TRANSFORMATION GLOBALTRAN
LOCAL TRANSFORMATION LOCALTRAN

9.4 Encoding the NDC Metafile elements

9.4.1 Introduction

The GKS-94 NDC Metafile follows the method of encoding metafile elements ‘of the Computer Graph
Metafile (ISO/IEC 8632-4:1992/Amd.2:1995).

9.4.2 Encoding delimiter elements

BEGIN NDC METAFILE = BEGNDCMF
<OPTSEP>
<SF:NAMES

<TERM>

9.4.3 Encoding metafile descriptor elements

COLOUR MODEL == COLRMODEL
<SOFTSEP>
<I:MODELINDEX>
{1=RGB, 2=CIELAB,
3=CIELUV, 4=CMYK, 5=RGB-related,
6=HSV, 7=HLS}
<TERM>

9.4.4 Encoding control elements

SCISSOR IDENTIFIER ;= SCISSORID
<SOFTSEP>
<I:SCISSORID> {positive}
<TERM>
SHIELDINDICATOR ::= SHIELD
<SOFTSEP>
<OFFION>

TILRAAL

1 2JANIVY

9.4.5 Encoding graphical primitive elements

CONIC SECTION ::== CONICSECTION
<SOFTSEP>
<MATRIX33:MATRIX33>
<SEP>
<P:POINT>
<SEP>

ics
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<MATRIX33:MATRIX33>
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<P:POINT>

<SEP>

<CLOCKWISE | ANTI-CLOCKWISE>
<TERM>

= <<R:al1><SEP>

<R:al2><SEP>
<R:al3><SEP>

LIPTIC DISC

§.6 Encoding attribute elements
AMESET

GILOBAL TRANSFORMATION

LOCAL TRANSFORMATION

ASPECT SOURCE FLAGS

Th

TH

ALLEDGE:

9.4.7 Enceding of application structure elements

4
<3

DR:NDCDESIGNPARAM>

== ELLIPDISC

= NAMESET

is element has been revised-to include aspect source flag for EDGE VISIBILITY. It is encoded by the
A$FNAME value EDGEVIS! The production for ASFNAME is extended accordingly.

e pseudo-ASF ALLEDGE is extended to include EDGEVIS. The meaning of ALLEDGE is therefore:
s¢t EDGETYPE, EDGEVIS, EDGEWIDTH and EDGECOLR as indicated.

e composition of the structured data record for each type is given below.
w= <<l VDCS<SEP><I2><SEP><VNC-STORIGX >

<R:a21><SEP>
<R:a22><SEP>
<R:a23><SEP>
<V:a31><SEP>
<V:a32><SEP>
<V:a33><SEP>>

<SOFTSEP>
<MATRIX33:MATRIX33>
<TERM>

<<SOFTSEP>

<I:NAME><<SEP><I:NAME>>*>0
<TERM>
GLOBALTRAN

<SOFTSEP>

<TM: MATRIX23>
<TERM>
LOCALTRAN

<SOFTSEP>

<TM: MATRIX23>
<TERM>

34

<SEP><VDC:STORIGY >
<SEP><I:i_ R><SEP><I:4><SEP><R:STA11><SEP><R:STA12>
<SEP><R:STA21><SEP><R:STA22>
<SEP><I:i_VDC><SEP><I:2>
<SEP><VDC:STA13><SEP><VDC:STA23>
<SEP><I:i_VDC><SEP><I:2>
<SEP><VDC: TLORIGX><SEP><VDC:TLORIGY>
<SEP><I:i_R><SEP><I:4><SEP><R:TLA11><SEP><R:TLA12>
<SEP><R:TLA21><SEP><R:TLA22>
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<SEP><I:i_VDC><SEP><I:2>
<SEP><VDC:TLA13><SEP><VDC:TLA23>>

<SDR:NDCINSIDERULEENUMERATED> = <<I:i_E><SEP><I:1><SEP><EVENODDIWINDING>>

<SDR:NDCSTENCILATTR> = <<Li_R><SEP><I:9><SEP><R:TOPY>
<SEP><R:CAPY>

<SEP><R:HALFY>
<SEP><R:BASEY>
<SEP><R:BOTTOMY >
<SEP><R:CENTREY>
<SEP><R:LEFTX>
<SEP><R:RIGHTX>
<SEP><R:CENTREX>
<SEP><I:i_VDC><SEP><I:20>
<SEP><VDC:CENTREX>
<SEP><VDC:CENTREY>
<SEP><VDC:ORIGINX>
<SEP><VDC:ORIGINY>
<SEP><VDC:CENTRETOPX>
<SEP><VDC:GENTRETOPY>
<SEP><VBC:CENTREBOTTOMX>
<SEP><VDC.CENTREBOTTOMY>
<SEP3<VDC:.CENTRELEFTX>
<SEP><VDC:CENTRELEFTY>
<SEP><VDC:CENTRERIGHTX>
<SEP><VDC:CENTRERIGHTY>
<SEP><VDC:TOPLEFTX>
<SEP><VDC:TOPLEFTY>
<SEP><VDC:TOPRIGHTX>
<SEP><VDC:TOPRIGHTY>
<SEP><VDC:BOTTOMLEFTX>
<SEP><VDC:BOTTOMLEFTY>
<SEP><VDC:BOTTOMRIGHTX>
<SEP><VDC:BOTTOMRIGHTY>>

<SDR:NDCCONTOURATTR> n= << _IX><SEP><I: 1><SEP><I:STYLE>

{0 = solid, 1 = dashed, 2 = dotted, 3 = dashed-dotted,
4 = dashed-dashed-dotted }
<SEP><I:i_ R><SEP><I:1><SEP><R: WIDTH>
<SEP><I:i_IX><SEP><I:1><SEP><I: CAP>
{0 = butted, 1 = rounded, 2 = square}
<SEP><«I:i_IX><SEP><I:1><SEP><I: JOIN>
{O=round, 1=bevel, 2 = mitred}
<<>{for join type round, bevel}

| <<SEP>«I:i_R><SEP><I:1><SEP><R: MITRED>>

{ for join type mitred }>>
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<SDR:NDCTILINGCOMPONENTATTR> ::= <<I:i_VDC><SEP><I:2><SEP><VDC:TILINGORIGINX>
<SEP><VDC:TILINGORIGINY >
<SEP><I:i_E><SEP><I:1><SEP><DXIDYIDXDYIDYDX>
< <<SEP>«I:i_R><SEP><I: 1><SEP><R:XVAULE>>{if DX}
<<SEP><I:i_R><SEP><I:1><SEP><R:YVAULE>>{if DY}
|  <<SEP><«I:i_R><SEP><I:2><SEP><R:XVAULE>
<SEP><R:YVALUE>>{if DXDY, DYDX}>>
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A.2 Notation

Huced here for convenience.

<symbol>
<SYMBOL>

¥
L-cymhbaol>

NSy 110U

Lsymbol>"

<symbol>o

<symbol>(n)

<symbol-1> ::= <symbol-2>
<symbol-1> | <symbol-2>
<symbol: meaning>
{comment}

A.3 Detailed grammar

A.3.1 Metafile structure

ndc metafile>

<metafile identifier>
Kpicture>

<picture-identifier>
Kpicture content>

The notational conventions are the same as those used in ISO/IEC 8632-1:1992/Amd.2:1995;.' They are repf

nonterminal
terminal

ac
0 or more gccurrences

1 or more occurrences

optional (0 or 1 occurrences)

exactly n occurrences, n non-negative
symbol-1 has the syntax of symbol-2
symbol-1 or alternatively symbol-2
symbol with a stated meaning
explanation of a symbol or a production

:=\<BEGIN NDC METAFILE>
<metafile identifier>
<metafile descriptor>

<picture>*
<END METAFILE>

= <string fixed>

== <BEGIN PICTURE>
<picture identifier>

<picture descriptor element>"
<BEGIN PICTURE BODY>
<picture content>"
<END PICTURE>

= <string fixed>

1= <picture element>

kpicture element>
Ir

<graphical element>
(=4 r

| <primitive attribute element>

A.3.2 Metafile descriptor elements

<metafile descriptor>

<version>

<element list>

= <version>
<optional descriptor element>"
<element list>
= <METAFILE VERSION>
<integer>
= <METAFILE ELEMENT LIST>
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Detailed grammar

enumerated>
<optional descriptor element>

<element name>
*
<element name shorthand enumerated>

<VERSION NDC SET>
<VDC TYPE>

<vdc type enumerated>
<MAXIMUM COLOUR INDEX>

OISO/MIEC

Annex A

<vdc type enumerated>

<fbnt name>
<dharacter set enumerated>

<doding technique enumerated>

<gcalar precision>

Al3.3 Picturedescriptor elements

<picture déscriptor element>

<1roint>

<colour index>
<FONT LIST>
<font name>"
<CHARACTER SET LIST>
<character set definition>"

<CHARACTER CODING ANNOUNCER>

A3 1 tad
<Coqing Lecumque cnumeratec>

<scalar precision>

<MAXIMUM VDC EXTENT>
<point>(2)

<INTEGER>

<REAL>

<string fixed>

<94 CHAR>

<96 CHAR>

<MULTI-BYTE 94€CHAR>

<MULTI-BYTE 96 CHAR>

<COMPLETECODE>

<BASIC 7-BIT>

<BASIC8-BIT>

<EXTENDED 7-BIT>

<EXTENDED 8-BIT>

<INTEGER PRECISION>
<integer precision value>

<REAL PRECISION>
<real precision value>

<INDEX PRECISION>
<index precision value>
{these elements have encoding dependent}
{ parameters }

<VDC EXTENT>
<point>(2)
<vdc value>(2)

A.3.4 Control elements

<control element>
<clip indicator element>
<off-on indicator enumerated>

<clip rectangle element>
<scissor identifier element>

38

<clip indicator element>
<clip rectangle element>
<CLIP INDICATOR>
<off-on indicator enumerated>
<OFF>
<ON>
<CLIP RECTANGLE><point>(2)
<SCISSOR IDENTIFIER>
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<index>
<shield indicator element>

A.3.5 Graphical elements

ISO/IEC 7942-2:1997(E)

Detailed grammar

<index>
<positive integer>
<SHIELD INDICATOR>
<off-on indicator enumerated>

<garavhical element
=~

<setofpolyline>

<application structure identifier>
<polyline element>

<point list>
<point pair>
<setofnurb>

<noOn-tniform rational B-spline
clement>

setofoolbidine
o)

<setofnurb>

<setofconicsection>

<polymarker element>

<setoffillarea>

<setofellipticsector>

<setofellipticsegment>

<setofellipticdisc>

<setofclosednurb>

<text element>

<cellarray>

<design>

<gdp element>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SET OF-POLYLINE>
<STATE LIST>

<BEGIN APPLICATION STRUCTURE BODY>
<polyline element>"

<ENDAPPLICATION STRUCTURE>

<polyline element>

<string fixed>

<POLYLINE>
<point pair>
<point list>

<point> ’

<point>(2)

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SET OF NURB>
<STATE LIST>

<BEGIN APPLICATION STRUCTURE BODY>
<non-uniform rational B-spline element>"

<END APPLICATION STRUCTURE>

<non-uniform rational B-spline element>

<NON-UNIFORM RATIONAI B-SPLINE>

<spline order>
<number of control points>

<spline order>
<number of control points>
<control points>
<list of knots>
<parameter start value>
<parameter end value>
<weights>
<positive integer>{m}
<positive integer>{n > m}

39
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<control points>

<list of knots>
<parameter start value>
<parameter end value>
<weights>
<setofconicsection>

<point>(n)

<real>(n + m)

<real>

<real>

<real>(n)

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>

©ISO/MEC
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<conic section element>

<mlatrix33>
<s¢nseflag>

<pplymarker element>

<sg¢toffillarea>

<pplygon element>

<sgtofellipticsector>

<sgtofellipticsegment>

<NDC SET OF CONIC SECTION>
<STATE LIST>

<BEGIN APPLICATION STRUCTURE BODY>
<conic section element>"

<END APPLICATION STRUCTURE>

<conic section element>

<CONIC SECTION>
<matrix33>
<point>(2)
<senseflag>

<3 x 3 matrix of reals>

<CLOCKWISE>

<ANTICLOCKWISE>

<POLYMARKER>
<point>
<point list>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SET OF FILL AREA>
<STATE LIST>

<BEGIN APPLICATION STRUCTURE BODY>
<polygon element>"
<END APPLICATION STRUCTURE>
<polygon element>

<POLYGON>
<point>(3)
<point list>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SET OF ELLIPTIC SECTOR>
<STATE LIST>

<BEGIN APPLICATION STRUCTURE BODY>
<conic section element>"

<END APPLICATION STRUCTURE>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>

<setofellipticdisc>

40

<NDC SET OF ELLIPTIC SEGMENT>
<STATE LIST>

<BEGIN APPLICATION STRUCTURE BODY>
<conic section element>"

<END APPLICATION STRUCTURE>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SET OF ELLIPTIC DISC>
<STATE LIST>
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<BEGIN APPLICATION STRUCTURE BODY>
<elliptic disc element>"
<END APPLICATION STRUCTURE>
I <elliptic disc element>
<elliptic disc element> = <ELLIPTIC DISC>
<matrix33>
<setofclosednurb> 2= <BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SET OF CLOSED NURB:>
<STATE LIST>
<BEGIN APPLICATION STRUCTURE BODY>
<non-uniform rational B-spline element>"
<END APPLICATION STRUCTURE>
text element> w= <TEXT>
<point>
<FINAL>
<string>
<cellarray> ::=  <cell array indexed colour>
I <cell array direct colour>
<cell array indexed colour> = <COLOUR SELECTIONMODE>
<INDEXED>
<CELL ARRAY>
<point>(3)
<positive ifiteger>(2)
<local colour precision>
<colotir index>(integer] X integer2)
{This element has an encoding dependent parameter}
Kpositive integer> u= <ipteger> {0}
<cell array direct colour> :i=, (<colour model>o
<COLOUR SELECTION MODE>
<DIRECT>
<CELL ARRAY>
<point>(3)
<positive integer>(2)
<local colour precision>
<colour direct>(integer] X integer2)
{This element has an encoding dependent parameter}
<local colour precision> = <colour precision value>
| <colour index precision value>
! <default colour precision indicator>
<colourtiodel> = <COLOUR VALUE EXTENT>
<colour value mapping specifier>
<COLOUR PRECISION>
<colour precision value>
{this element has an encoding dependent parameter}

<COLOUR MODEL>
<positive index>
<colour value mapping specifier> = <colour direct>(2)
I (<colour scale><colour offset>)(3)
<colour scale> = <real>
<colour offset> n= <real>
<positive index> = <positive integer>
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<design>

©ISO/EC
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<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC DESIGN >
<STATE LIST>

<APPLICATION STRUCTURE ATTRIBUTE>
<NDC DESIGN PARAMETERS>
<stencil origin>

<stencil origin>

<stencil transformation>
<tfling origin>

<t{ling transformation>
<sfencil>

<ipside rule enumerated>
<dtencil attributes>
<{tencil outline>

<path contour>

<stencil transformation>
<tiling origin>
<tiling transformation>
<BEGIN APPLICATION STRUCTURE BODY>
<stencil>
<tiling>
<END APPLICATION STRUCTURE>
<point>
<2 X 3 matrix of reals>
<point>
<2 X 3 matrix of reals>
<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC STENCIL >
<STATE LIST>
<APPLICATION STRUCTURE ATTRIBUTE>
<NDC INSIDE RULE ENUMERATED>
<inside rule-enumerated>
<APPLICATION STRUCTURE ATTRIBUTE>
<NDE STENCIL ATTRIBUTES>
<Stencil attributes>
<BEGIN APPLICATION STRUCTURE BODY>
<stencil outline>"
<END APPLICATION STRUCTURE>
<EVENODD>
<WINDING>
<real>(9) {ordinate attributes - order as in ISO/IEC 7942-1:1994,
<real>(10) {coordinate attributes - order as in ISO/IEC 7942-1:19
<path contour>
<boundary sequence>
<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SET OF PATHS >
<STATE LIST>
<APPLICATION STRUCTURE ATTRIBUTE>

8.7.3)
D4, 8.7.3)

<NDC INSIDE RULE ENUMERATED>

<contour attributes>

42

<inside rule enumerated>

<APPLICATION STRUCTURE ATTRIBUTE>
<NDC CONTOUR ATTRIBUTES>
<contour attributes>

<BEGIN APPLICATION STRUCTURE BODY>
<path>"

<END APPLICATION STRUCTURE>

<contour style>

<contour width>
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<contour style>

ISO/IEC 7942-2:1997(E)

Detailed grammar

<contour cap>

<contour join>

<SOLID>

<DASHED>

<DOTTED>
<DASHED-DOTTED>

<DASHED-DOTTED-DOTTED>

<contour width>
[<contour cap>

<contour join>

<path>

<boundary sequence>

<boundary>

<tiling>

<tiling component>

<real>

<BUTTED>

<ROUNDED>

<SQUARE>

<ROUND>

<BEVEL>

<MITRED>
<real>

<polyline element>

<non-uniform rational B-spline element>

<conic section element>

<BEGIN APPLICATION STRUCTURE>
<application structuredentifier>
<NDC BOUNDARY-SEQUENCE >
<STATE LIST>»

<APPLICATION'STRUCTURE ATTRIBUTE>
<NDC INSIDE RULE ENUMERATED>
<inside'tule enumerated>

<BEGIN'APPLICATION STRUCTURE BODY>
<beundary>"

<END APPLICATION STRUCTURE>

<path>

<elliptic disc element>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC TILING >
<STATE LIST>

<BEGIN APPLICATION STRUCTURE BODY>
<tiling component>*

<END APPLICATION STRUCTURE>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC TILING COMPONENT>
<STATE LIST>

<APPLICATION STRUCTURE ATTRIBUTE>
<NDC TILING COMPONENT ATTRIBUTES>

<tiling component attributes>

<replication technique>

<tiling component attributes>

<BEGIN APPLICATION STRUCTURE BODY>
<tile>*

<END APPLICATION STRUCTURE>

<tiling origin>

<replication technique>

<DX>
<real>

<DY>
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<tile>

<real>
<DXDY>
<real>(2)
<DYDX>
<real>(2)
<polylinetile>
<nurbtile>

©ISO/IEC
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A

bolylinetile>

hurbtile>

A

Conicsectiontile>

A

fillareatile>

A

A

ellipticsectortile>

A

ellipticsegmenttile>

A

ellipticdisctile>

closednurbtile>

A

A

odp element>

A

odp identifier>

S

3.6 Attribute.elements

primitive attfibute element>

JaY

<conicsectiontile>
<fillareatile>
<ellipticsectortile>
<ellipticsegmenttile>
<ellipticdisctile>
<closednurbtile>
<design>

<curvecolourspecifier>
<setofpolyline>
<curvecolourspecifier>
<setofnurb>
<curvecolourspecifier>
<setofconicsection>
<interiorcolourspecifier>
<setoffillarea>
<interiorcolourspecifier>
<setofellipticsector>
<interiorcolourspecifier>
<setofellipticsegment>
<interiorcolourspecifier>
<setofellipticdisc>
<interiorcolourspecifier>
<setofclosednurb>
<GDP>

<gdp identifier>

<point list>

<data record>
<integer>

<identification attribute>
<ndc attribute>
<area ndc attribute>
<text ndc attribute>
<curve source attribute>

<identification attribute>

44

<curve logical attribute>
<marker source attribute>
<marker logical attribute>
<area source attribute>
<area logical attribute>
<character source attribute>
<character logical attribute>
<pick identifier>

<nameset>
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<pick identifier>
<nameset>

<ndc attribute>

ISO/IEC 7942-2:1997(E)

Detailed grammar

<PICK IDENTIFIER>
<name>
<NAMESET>
<name>"
<scissor set>
<global transformation element>
<local transformation element>

<scissorset>

<scissors>

<global transformation element>
<local transformation element>

<matrix23>
<area ndc attribute>

<pattern size>
<size value>
<valid size vector>

<valid real vector>

<valid vdc vector>

<non-zero'vdc value>
<non-zero real value>
<mnon-negative vdc value>

<BEGIN APPLICATION STRUCTURE>
<application structure identifier>
<NDC SCISSOR SET >
<STATE LIST>
<BEGIN APPLICATION STRUCTURE BODY>
<scissors>"
<END APPLICATION STRUCTURE>
<scissor identifier element>
<clip indicator element>
<clip rectangle element>"
<shield indicator element>
<clip rectangle element>"
<GLOBAL TRANSFORMATION>
<matrix23>
<LOCAL TRANSFORMATION>
<matrix23>
<2 x 3 matrix of reals>
<pattern size>
<pattern-reference point>
<PATTERN SIZE>
<valid size vector>(2)
<non-negative vdc value>
<non-negative real>
<valid real vector>
<valid vdc vector>
<<non-zero real value>
<real value>>
<<real value>
<non-zero real value>
<<non-zero vdc value>
<vdc value>>
<<vdc value>
<non-zero vdc value>
<vdc value> {greater than or less than 0}
<real value> {greater than or less than 0}
<vdc value> {greater than or equal to 0}

<non-negative real value>
<pattern reference point>

<text ndc attribute>

<text height>

<real value> {greater than or equal to 0}
<FILL REFERENCE POINT>
<point>
<text height>
<text up vector and text skew angle>
<text path>
<text alignment>
<CHARACTER HEIGHT>
<non-negative vdc value>
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