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INTERNATIONAL STANDARD 1SO 7942-1985 (E)

Information processing systems — Computer graphics —
Graphical Kernel System (GKS) functional description

0. Introduction

The Graghical Kernel System (GKS) provides a set of functions for computer graphics'\pfogramming, GKS is
a basic graphics system that can be used by the majority of applications that produce computer generated
pictures. : : ~ : A

The main| reasons for standardizing basic computer graphics are: ;
a) to allow application programs involving graphics to: be easily portable between different installptions;
b) to gid the understanding and use of graphics methods by application programmers; ‘

¢) to derve manufacturers of graphics equipment as a guldehne in providing useful combinations ¢f graph-
ics capabilities in a device. ' '

In order o reach these main objectlves the. GKS design was‘based on the following requirements:

d) GKS should include all the capabilities that are essential for the whole spectrum of graphics, ffom sim-
ple passive output to highly interactive applicatiofs.

e) Th¢ whole range of graphics devices, including vector and raster devices, microfilm recorders| storage
tube displays, refresh displays and colourydisplays should be controllable by GKS in a uniform wdy.

f) GKIS should provide all the capabilities required by a majority of applications without becoming unduly
large. ;

These requirements were used to formulate a number of principles that were used to judge specific design
alternatives. Thus it was possible~to contribute to the overall design goals while focussing on certain| aspects.
Five design aspects were identified, each having a group of principles

g) Degign goals: The following principles should not be violated by any technical design:
1) consistency: the-mandatory requirements of GKS should not be mutually contradictory;
2) compatibility: other standards or commonly accepted rules of practice should not be violate;
- 3) jorthogonality: the functions or modules of GKS should be independent of each other, or the depen-
dency/should be structured and well defined.
h) Fuhcfi S , o o
1) completeness: all functions that a majority of apphcatlons want to use on a given level of func-
tionality should be included;

-

2) minimality: functions that are unnecessary for applications of a glven level of functionality should
not be provided,

3) compactness: an -application-should be able to achieve a desired result by a set of functions and
parameters that is as small as possible;
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4) richness: a rich set of functions offers an extensive range of facilities that stretches beyond the basic
functions and includes higher order capabilities. ’ ,
It is obvious that there is a trade off between the principles in this group. Therefore, the functions of GKS
are organized in nine levels. An implementation of GKS provides precisely the functions of one of these lev-
els. While the lowest level contains only a minimal set of functions, higher levels are allowed to extend
beyond the basic. needs towards greater richness. '

i) User interface design: The following principles were used to define the user interface design:

1) user friendliness: GKS should allow the desngn of a desirable user interface;

e, especially

itself or by
derstand-
the appli-

egral part
rehensible

Clatity applies not only to the system design but also to the system/ description. To this end| the GKS
spedification is divided into a general description, a description of\the underlying logical data| structures
representing the state of the system, and a description of the. functions and their effects on [these data
strugtures.
i) Graphics devices: The following principles are associated’with the range of graphics devices that can be
addressed by GKS: ‘ o
1) device independence: GKS functions shouldcbe designed to allow an application progfam, using
xese functions, to address facilities of quite: different graphics output and input devicgs without
odification of the program structure;

) device richness: the full capabilities ©f a wide range of different graphics output and ingut devices
ould be accessible from the functions of GKS.
These principles led to a fundamental concept underlying the GKS architecture: the concept ¢f multiple
independent graphical workstations connected to and driven by GKS. The application prqggram can
inquire the capabilities of every-workstation.: The GKS design includes escape functions that|are easily
identifiable within an application program and can be used to access special facilities of a particular dev-
ice. ;
k) Implementation: The)last group of principles is related to the implementation of GKS:
) implementability: it should be possible to support the GKS functions in most host languages, on
ost operating systems and with most graphics devices;
) language”independence: it should be possible to access the standard facilities of GKS frgm all ISO
andard programming languages;

)efficiency: GKS should be capable of being implemented without time consuming algorithms;

4) robustness: the operator and application programmer should be protected in the best possible way
from hardware or software failure of the system.

The five groups of principles are interconnected. For example, design goals and functional capabilities both
contribute to user friendliness. Efficiency is also important when considering response time in an interactive
environment. Some principles may be conflicting, such as richness versus minimality, comprehensive error
handling versus efficiency, and compactness versus device richness. - Compromises needed to be made to
achieve the overall design objective: GKS should have an easily comprehensible structure and a set of func-
tions that enables a vast majority of computer graphics users to design portable, device independent applica-
tion programs addressing the whole range of computer graphics equipment.
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1 Scope

ISO 7942-

and field of application

1985(E)

This International Standard specifies a set of functions for computer graphics programming, the Graphical
Kernel System (GKS). GKS is a basic graphics system for applications that produce computer generated two
dimensional pictures on line graphics or raster graphics output devices. It supports operator input and
_interaction by supplying basic functions for graphical input and picture segmentation. It allows storage and
dynamic modification of pictures. A fundamental concept in GKS is the workstation, consisting of a number
of input dev1ces and a single output devnce Several workstatlons can be used s1multaneously The apphcatlon

_ Internatio
not least, {

NOTE - For

of these valugs

al Standard 1ncludes functlons for storage on and retneval from an external graphlcs ﬁle
he functions are organized in upward compatible levels with increasing capabilities.

will be defined using the established procedures.

es. This
Last but

certain parameters of the functions, GKS defines value ranges as being reserved for registration (see“4.1.2). The{meanings

GKS. defijes a language independent nucleus of a graphics system. For integrafion into a progrpmming

language,
language.

Annexes (

GKS is embedded in a language dependent layer obeying the particular conventions

to G are given for information; they do not form part of thespecification.

of that



https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)

2 References

ISO 646, Information processing - 1SO 7-bit coded character set for information interchange.
ISO 2022, Information processing - ISO 7-bit and 8-bit coded character sets - Code extension techniques.
ISO 2382/13, Data processing - Vocabulary - Part 13: Computer graphics.

ISO 6093, Information processing - Representation of numerical values in character strings for information inter-
change.’ ‘

ISO 86P32, Information processing systems - Computer Graphics - Metafile for transfer and)storagd of picture
description information

- Pqrt 1 : Functional description.”
- Pgrt 2 : Character encoding.V

- Pqrt 3 : Binary encoding.)
- Pdrt 4 : Clear text encoding.V

1) At present at the stage of draft.
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3 Definitions

This clause gives the definition of the important terms of the Graphical Kernel System (GKS).

NOTE - As far as possible, comimonly accepted graphics terminology is used‘.

3.1 acknowledgement: Output to the operator of a logical input device indicating that a trigger has fired.

3.2 aspect ratio: A ratio of x to y used to describe the shape of a rectangle in a particular coordinate system
(for example, of a workstation window or a workstation viewport).
t f i lled
seg-
tives

3.3 aspects of
directly by pr
ments have a
outside segme
3.4 attribute:
ples: highligh
. butes.
3.5 baseline: A

has the apped
baselines in a

3.6 bundle index: An index into a bundle table for a particular output priiitive.
dependent aspects of the primitive.

3.7 bundle tahiie: A workstation dependent table associated with a particular output primitive. Entries in

fmitive dttrlbutes some are controlled lndlrectly through a bundle table. an1t1ves inside
h aspect controlled through the segment containing them, for example highlighting; (primi
nts do not.

A particular property that applies to a display element (output primitive) or a-segment. Eyam-
ing, character height. In GKS, some properties of workstations are called\workstation gttri-

L horizontal line within a character body (see figure 3) which, for many’ character definiti
rance of being a lower limit of the character shape. A descender (passes below. this line.
font are in the same position in the character bodies.

ons,
All

It defines the workstdtion

the

table specify 4

ing output primitives: polyline, polymarker, text and fill area.

3.8 capline: A
the appearand
some languag

11 the workstation dependent aspects of a primitive. \dn-GKS, bundle tables exist for the fol

horizontal line within a character body (see figire 3) which, for many character definitions,
e of being the upper limit of the character shape. An ascender may pass above this line an
bs an additional mark (for example an accént) over the character may be defined above this

All caplines i

a font are in the same position in the character bodies.
A GKS output primitive consisting)of a rectangular grid of equal size rectangular cells,

ow-
has
d in

line.

ach

having a single colour.
NOTE - These cglls do not necessarily map-one-to-gne, with pixels.
3.10 centreling: A vertical line bisecting the character body (see figure 3).

3.11 character body: A rectangle used-by a font designer to define a character shape (see figure 3). All chgrac-

ter bodies in 4 font have the same height.

3.12 choice d
natives.

ice: A GKS logical input device providing a non-negative integer defining one of a set of alter-

3.13 clipping: Removing, parts of display elements that lie outside a given boundary, usually a windoy or

viewport.

3.14 colour taple: A workstatlon dependent table, in which the entries specify the values of the red, green|and

tenlaro

S a-Corobt-

1o

3.15 coordinate graphics; line graphics: Computer graphics in which display imdges are generated from display
commands and coordinate data. _

3.16 device coordinate (DC): A coordinate expressed in a coordinate system that is device dependent. In
GKS, DC units are metres on a device capable of producing a precisely scaled image and appropriate works-
tation dependent units otherwise. ’

3.17 device driver: The device dependent part of a GKS implementation intended to support a graphics dev-
ice. The device driver generates device dependent output and handles device dependent interaction.

3.18 device space: The space defined by the addressable points of a display device.

3.19 display device; graphics device: A device (for example refresh display, stordge tube display, plotter) on
which display images can be represented.
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3.20 display image; picture: A collection of output primitives or segments that are represented together at any
one time on a display surface.

3.21 display space: (1) That portion of the device space corresponding to the area available for displaying
images. (2) The working space of an input device such as a digitiser.
3.22 display surface; view surface: In a display device, that medium on which display images may appear.

3.23 echo: The immediate notification of the current value provided by an input device to the operator at the
display console. -

3.24 escape: A function in GKS used to access implementation or device dependent features, other than for
the generation of graphical output, that are not otherwise addressed by GKS.

3.25 f¢edback: Output indicating to the operator the application program s interpreiation ol a Ipgical input
value.

may bg filled with a uniform colour, a pattern, or a hatch style.

3.27 fill area bundle table: A table associating specific values for all workstation dependent aspegcts of a fill
area frimitive with a fill area bundle index. In GKS, this table contains entries.consisting of infterior style,
style ipdex, and colour index.

3.26fZF area: A GKS output primitive consisting of a polygon (closed boundary) whichhmay bg hollow or

3.28 (leneralized Drawing Primitive (GDP): An output primitive used to address special geometrigal worksta-
tion cgpabilities such as curve drawing.
3.29 GKS level: Two values in the range 0 to 2 and a to ¢ which together define a set of functional capabili-
ties off GKS. An implementation of GKS provides precisely the fun¢tions of one level.
3.30 GKS Metafile (GKSM): A sequential file that can be wriften or read by GKS and is used fdr long-term
storagg (and for transmittal and transferral) of graphical information.
3.31 halfline: A horizontal line between the capline and the baseline within the character body (s¢e figure 3),
about [which a horizontal string of characters in a font;would appear centrally placed in the vertical direction.
All halflines in a font are in the same position in the\character bodies. ,

3.32 hatch: One possible method of filling the interior of a polygon specified by a fill area primitivg. The inte-
rior is|filled with an arrangement of one or mote sets of parallel lines. ‘ v
3.33 highlighting: A device independent way of emphasizing a segment by modifying its visual attrjbutes. For
examplle, blinking, :

3.34 implementation mandatory: Implementation mandatory describes a property that is required|to be real-
ized identically on all workstatigns of all implementations of GKS. : ‘

3.35 injput class: A set of input) devices that are logically equivalent with respect to their functiog. In GKS,
the input classes are: LOGATOR, STROKE, VALUATOR, CHOICE, PICK and STRING.

3.36 inquiry function: A\GKS function whose purpose is to return values depending on the currpnt state of
GKS ¢r on some fixed property of the GKS implementation. There is no effect on the state of [GKS or on
the digplay image.
3.37 Idcator_device: A GKS logical input device providing a position in world coordinates and a| normaliza-
tion trpnsformation number.

3.38 ldgical input device: A logical input device is an abstraction of one or more physical devices that delivers
logical input values to the program. Logical input devices in GKS can be of type LOCATOR, STROKE,
VALUATOR, CHOICE, PICK and STRING.

3.39 logical input value: A value delivered by a logical input device.
3.40 marker: A glyph with a specified appearance which is used to identify a particular location.

3.41 measure: A value (associated with a logical input device), which is determined by one or more physical
input devices and a mapping from the values delivered by the physical devices. The logical input value
delivered by a logical input device is the current value of the measure.

3.42 MI: An abbreviation for GKS metafile input, a category of workstation.
3.43 MO: An abbreviation for GKS metafile output, a category of workstation.

3.44 normalization transformation; viewing transformation; window-to-viewport transformation: A transforma-
tion that maps the boundary and interior of a window to the boundary and interior of a viewport. In GKS,
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this transformation maps positions in world coordinates to normalized device coordinates.

3.45 normalized device coordinates (NDC): A coordinate specified in a device independent intermediate coordi-
nate system, normalized to some range, typically 0 to 1. In GKS, during an intermediate state the coordi-
nates may lie outside the defined range, but associated clipping information ensures that the output does not
exceed the coordinate range [0,1] x[0,1].

3.46 operator: Person manipulating physical input devices so as to change the measures of logical input dev-
ices and cause their triggers to fire.

3.47 output primitive; graphic primitive; display element: A basic graphic element that can be used to construct

a display imag

¢. Output primitives in GKS are polyline, polymarker, text, fill area, cell array, and general-

ized drawing p

3.48 pick devig
the associated

3.49 pick iden
pick device. T

3.50 pixel; pic
colour or inter

rimitive.

e: A GKS logical input device providing the pick identifier attached to an output primifive
egment name. '

ifier: A name, attached to individual output primitives within a segment, and.rettirned by
he same pick identifier can be assigned to different output primitives.

lure element: The smallest element of a display surface that can be indepéndently assigng
sity.

and

the

d a

3.51 polyline: A GKS output primitive consisting of a set of connected lines.
3.52 polyline bundle table: A table associating specific values for all workstation dependent aspects of a p
line primitive |with a polyline bundle index.: In GKS, this table contdins entries consisting of linet

linewidth scale factor, and colour index.

oly-
ype,

=

3.53 polymarkér: A GKS output primitive consisting of a set of locations, each to be indicated by a marke

3.54 polymarker bundle table: A table associating specific values *for all workstation dependent aspects
polymarker pfimitive with a polymarker bundle index. In GKS, this table contains entries consistin
marker type, rharker size scale factor, and colour index.

pf a
r of

ttribute: Primitive attribute values (for output primitives) are selected by the application jn a

dependent manner, but can have workstation dependent effects.

3.55 primitive
workstation in|
3.56 prompt: O

3.57 raster graphics: Computer graphics in which a display image is composed of an array of pixels arranged
in rows and cqlumns.

3.58 rotation:
segments.

3.59 scaling; zpoming: Enlarging or reducing all or part of a display image by multiplying the coordinatgs of
display elemerlts by a constant-valtie. In GKS, this capability is restricted to segments.

NOTE - For diffe

utput to the operator indicating that a specific logical input device is available.

Turning all or part of a-display image about an axis. In GKS, this capability is restrictedl to

Fent scaling in twg orthogonal directions two constant values are required.

3.60 segment: A collection) of display elements that can be manipulated as a unit.

attributes: Attributes that apply only to segments. In GKS, segment attributes are visibillity,
detecCtability, segment prlorlty, and segment transformation.

3.61 segment
highlighting,

3.62 segment priofity-A—segmen
cedence for graphic output and mput
3.63 segment transformation: A transformation that causes the display elements defined by a segment to
appear with varying position (translation), size (scale), and/or orientation (rotation) on the display surface.
3.64 string device: A GKS logical input device providing a character string as its result.

3.65 stroke device: A GKS logical input device providing a sequence of points in world coordinates, and a
normalization transformation number. )

3.66 text: A GKS output primitive consisting of a character string.

3.67 text bundle table: A table associating specific values for all workstation dependent aspects of a text prim-
itive with a text bundle index. In GKS, this table contains entries consisting of text font and precision, char-
acter expansion factor, character spacing and colour index.
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3.68 text font and precision: An aspect of text in GKS, having two components, font and precision, which
together determine the shape of the characters being output, on a particular workstation. In addition, the
precision describes the fidelity with which the other text aspects match those requested by an application pro-
gram. In order of increasing fidelity, the precisions are: STRING, CHAR and STROKE.

3.69 translation; shift: The application of a constant displacement to the position of all or pért of a display
image. In GKS, this capability is restricted to segments.

3.70 trigger: A physical input device or set of devices that an operator can use to indicate significant moments
in time. -

3.71 valuator device: A GKS logical input device providing a real number,

3.72 vigwport: An application program specified part of normalized device coordinate space. JIn| GKS, this
definitipn is restricted to a rectangular region of normalized device coordinate space used in the-definition of
alization transformation. ,
3.73 window: A predefined part of a virtual space. In GKS, this definition is restricted t6 la rectangular region
of the world coordinate space used for the definition of the normalization transformatiof.
3.74 workstation: GKS is based on the concept of abstract graphical workstations, which provide| the logical
interfa¢e through which the application program controls physical devices.

3.75 Workstation Dependent Segment Storage (WDSS): Segment storage on a workstation that fis used for
graphidal output. Segments cannot be transferred from WDSS to another workstation.

3.76 Workstation Independent Segment Storage (WISS): A special workstation type, where segménts can be
stored and later transferred to other workstations.

3.77 wqrkstation mandatory: Workstation mandatory describes aproperty that is required to be redllized ident-
ically gn all workstations of a GKS implementation.
3.78 workstation transformation: A transformation that maps the boundary and interior of a workstation win-
dow into the boundary -and interior of a workstation. viewport (part of display space), preserving élpect ratio.
In GK§, this transformation maps positions in normalized device coordinates to device coordipates. The
effect df preserving aspect ratio is that the interior)of the workstation window may not map to the whole of
the wotkstation viewport.

3.79 WJrkstation viewport: A portion of display space currently selected for output of graphics.
3.80 warkstation window: A rectangular region within the normalized device coordinate systemy which is
represehted on a display space. -

3.81 wqrld coordinate (WC): A device independent Cartesian coordinate system used by the appligation pro-
gram for specifying graphical dnput and output.
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4 The Graphical Kernel System

4.1 About this standard

4.1.1 Specification

The set of functions known as the Graphical Kernel System shall be as described in clauses 4, 5 and 6 and
annexes A and B. These functions are organized in nine upward compatible levels with increasing capabilities
as described iff 4.10. An implementation ol GKS shall implement precisely the functions ol one fevel] A
GKS implemeptation shall be invalid if it lies between two defined levels or outside the defined levels) 11 an
implementatiop, all graphical capabilities that can be addressed by GKS functions shall be used-omly [via
GKS.

4.1.2 Registraﬁonl )

‘For certain pqrameters of the functions, GKS defines value ranges as being reserved. for registration. [The
meanings of t}rese values will be defined using the established procedures. These procedures do not apply to
values and value ranges defined as being workstation or implementation dependent; these values and ranjges
are not standaypdized. :

1) Information concerning the Registration Authority and its procedures may be obtained on request to the
Secretary General, ISO Central Secretariat, case postale 56, CH-1211 Genéve, Switzerland, quoting the number
of this International Standard. '
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4.2 Introduction to GKS

The Graphical Kernel System (GKS) provides a functional interface between an application program and a
configuration of graphical input and output devices. The functional interface contains all basic functions for
interactive and non-interactive graphics on a wide variety of graphics equipment.

The interface is at such a level of abstraction that hardware peculiarities are shielded from the ‘application
program. As a result a simplified interface presenting uniform output primitives (POLYLINE, POLY-
MARKER, TEXT, FILL AREA, CELL ARRAY, GENERALIZED DRAWING PRIMITIVE), and uni-
form input classes (LOCATOR, STROKE, VALUATOR, CHOICE, PICK, STRING) is obtained.

In 4.3 tla-ile concepts of basic output, input and the organization of input and output sequences are|outlined.
A centrall concept both for structuring GKS and for realizing device independence is introduced, ¢alled the
workstatjon.

The facilities for picture manipulation and change are introduced via the segment facilities, the dynamic attri-
butes andl the transformations. The integral control over all these methods for change.is further explained in ‘
4.5.3 on workstations.

The congept of multiple workstations allows simultaneous output to and input from various display systems.
Facilitieq for internal and external storage are provided by special workstations together with the possibility
of transferring graphical entities directly from the special workstatiomyfor internal storage to other|worksta-
tions.

Not every GKS implementation needs to support the full set of functions. Nine levels are defined to| meet the
different [requirements of graphics systems. Each GKS implementation precisely provides the functiops of one
level. The levels are upward compatible.

GKS defines only a language independent nucleus-of a graphics system. For integration into a |anguage,
GKS is ¢gmbedded in a language dependent layer containing the language conventions, for exaniple| parame-
ter and fame assignment.

The layef model represented in figure 1 illustrates the role of GKS in a graphics system. Each layer| may call
the funcfions of the adjoining lower layers. In general the application program- uses the application| oriented
layer, the¢ language dependent layer, \other application dependent layers, and operating system resources. All
workstatlon capabilities that can.be-addressed by GKS functions are used only via GKS.

10
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Application Program

Application Oriented Layer

Language Dependent Layer

Graphical Kernel System

I

OPERATING SYSTEM

Other Resources Graphical Resources

Figure 1 - Layer model of GKS

11
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4.3 Concepts

The graphical output that is generated by GKS is built up from two groups of basic elements called output
primitives and primitive attributes. The output primitives are abstractions of basic actions a device can per-
form, such as drawing lines, and printing character strings. The attributes control the aspects of the output
primitives on a device, such as linestyle, colour, character height and pick identifier. 'Non-geometric aspects,
such as colour but not character height, can be controlled for each workstation individually, to make best
use of its capabilities.

The graphlcal 1nformat10n that is mput from a device, as a result of operator actlons is mapped by GKS

classe : : esen erefe : : p-instance of
such a device representatlon is called a loglcal 1nput dev1ce The eﬁect of mput actlons on the display sur-
face, such as prompts and echoes, is controlled by GKS for each logical input device 1nd1v1dually.

The two abstract concepts (abstract output and abstract input) are the building blocks of la so-called abstract
workstdqtion. A workstation of GKS represents a unit consisting of zero or one display surfaces and zero or
i a'}Aces to the

ifies.

The gegmetrical information (coordinates) contained in output primitives, attributes and logical ifput values
(locatogs and strokes) can be subjected to transformations. These transformations perform mappings between

b) ormahzed Device Coordlnates (NDC), used to definera umform coordinate system for all worksta-
¢) Device Coordinates (DC), one coordinate system per workstation, representing its display space coordi-

Output | primitives and attributes are mapped from WC to NDC by normalization transformatjons, from
NDC tp NDC by segment transformations (see next paragraph), and from NDC to DC by workstation
transfogmations. Locator input is mapped-by-an inverse workstation transformation from DC to|NDC and
by one pf the inverse normalization transformations from NDC to WC.

Output |primitives and primitive attfibutes may be grouped together in a segment. Segments are the units for
manipufation and change. Madpipulation includes creation, deletion, and renaming. Change includes
ing a segment, making‘a segment visible or invisible, and highlighting a segment. Segments also
basis for workstation independent storage of pictures at run time. Via this storage, which is set up
as a special workstation-called workstation independent segment storage, segments can be ingerted and
transferred to other workstations.

The attfibutes which control the appearance of parts of the picture (output primitives, segments, prompt and
echo types of.input devices) on the display surface are organized in a uniform manner. Two groups of attri-
butes apply\to the appearance of each output primitive: primitive attributes (that are workstatiop indepen-
dent) apdZworkstation attributes. Primitive attributes are specified modally and are bound to 4 primitive
when it is created. The primitive attributes include all geometric aspects of primitives, such as character
height for text and pattern size for fill area. In addition, the non-geometric aspects of primitives are con-
trolled by the primitive attributes in one of two ways. Either a single attribute is used to specify all the non-
geometric aspects of the primitive by an index which points to a workstation dependent representation (set of
values) or one attribute is used to specify each of the non-geometric aspects of the primitive in a workstation
independent way. The former is referred to as bundled specification and the latter is referred to as individual
specification.

Workstation attributes include the actual representations on a workstation pointed to by indices used in bun-
dled specification of non-geometric aspects. For example, the representations (or bundles) for polyline each
contain values of linetype, linewidth scale factor and colour index. ‘Workstation attributes also specify the
colour and pattern tables and the control over deferral of picture change. Workstation attributes can be reset
dynamically.

12
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The appearance of segments is controlled by segment attributes, which are segment transformation, visibility,
highlighting, segment priority, and detectability. These may be reset dynamically. Segment attributes can be
a basis for feedback during manipulations (for example, highlighting).

The attributes which control the operation of logical input devices can be specified either upon initialisation
or as part of input device setting, depending upon the attributes. Through initialisation, an initial value, a
prompt and echo technique, and an area on the screen for echoing can be specified. A data record may
further provide device specific attributes. Through input device setting, the operating mode may be selected
and the echo may be switched on or off. The operating modes of logical input devices specify who (operator
or application program) has the initiative: SAMPLE input is acquired directly by the application program;
REQUERT input is produced by the operator in direct response to the application program; EVENT input is
generated asynchronously by the operator and is collected in a queue for the application program’

At run tjme GKS can be in one of five different operating states. Associated with each State are fhe set of
GKS fugctions allowed in this state, and a set of state variables. The operating state ¢oncept and| the state
variableJ allow for proper specification of initialisations (for example, at OPEN WORKSTATION) and the
effect of [various functions, especially with respect to the maintenance of device independence. One gpecial set
of functipns called inquiry functions is allowed in all states. They give read-only.access to the statq lists. In
this way| useful information can be provided when errors occur. Other inquiry functions allow fead-only
access tq the workstation descriptions, to allow the application program{to adapt to particular warkstation
capabilitjes. Inquiry functions never cause errors. Instead they return-information specifying whether a valid
inquiry was made.

GKS prgvides an interface to a system for filing graphical information for the purpose of external long term
storage gnd exchange. The interface consists of a GKS Metafile output workstation, which writed to a so-
called grpaphics metafile (which is sequential), and a GKS:Metafile input workstation, which reads|from the
metafile.| In addition to the normal functions for output'€o workstations, a GKS Metafile output warkstation
may accgpt items containing non-graphical information. Input from a metafile is controlled by [read and
interpret| functions which have the same effect asvinvoking the corresponding functions directly [from the
applicatipn program.

13
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4.4 Graphical output

4.4.1 Output primitives

The graphical information that is generated by GKS and routed to all active workstations is built up of
basic pieces called output primitives. GKS provides six output primitives:

a) POLYLINE: GKS generates a sct of connected lines defined by a point
sequence.

b) [POCLYMARKER: GKS generates symbols ol one type centred at glveh posifiops.

c) ‘TEXT: | GKS generates a character string at a given position.

d) | FILL AREA: GKS generates a polygonal area which may be\hollow or filled

with a uniform colour, a pattern, or a hatchtyle.
e) | CELL ARRAY: GKS generates an array of pixels with.individual colours.

f) | GENERALIZED DRAW- = GKS addresses special geometrical” output capabilities of a
ING PRIMITIVE(GDP): workstation such as the drawing of spline curves, cir¢ular
arcs, and -elliptic arcs. The\(objects are characterized by an
identifier, a set of points and additional data. GKS appligs all
transformations to the peints but leaves the interpretatiop to
the workstation.

4.4.2

Each owtput primitive potentially has three types(of attribute (geometric, non-geometric and identification).
The firsp two attribute types determine the exact-appearance of the output primitive while the thi:ﬁ attribute
type is #sed in connection with input. The values of these attributes are set modally and are recorded in the
GKS sthate list. A separate GKS function‘is’ provided for each primitive attribute (except the ASF$: see later
in this sub-clause), to allow the application program to specify the value of an attribute without unpecessarily
specifyinpg the values of other attributes. During creation of an output primitive (that is, when ¢ne of the
GKS output primitive functions s inivoked) these values are bound to the primitive and cannot be changed
afterwards.

utput primitive attributes

Attribufes of the first typé-control the geometric aspects of primitives; these are aspects which affect] the shape
or size ¢f the whole primitive (for example, CHARACTER HEIGHT for TEXT). Hence, they are jometimes
referred|to as geometric attributes. Attributes of this type are workstation independent and, if they represent
coordinfite data.(points or displacements), are expressed in world coordinates (for example, CHARACTER
HEIGHT is exptessed in world coordinates but TEXT PATH takes one of a set of enumerated valdes). They
are defimed/separately for each primitive and a primitive may have zero, one or many geometric attrjbutes.

" Current values of (workstation independent) geometric attributes, which are expressed in world coordinates,
are stored in world coordinates. When they are bound to their respective primitives, the values are subject to
the same transformations as the geometric data contained in the definition of the primitive. Hence, current
values are unaffected by changes in the normalization transformation and the workstation transformation.

Attributes of the second type control the non-geometric aspects of primitives; these are aspects which merely
affect a primitive’s appearance (for example, linetype for POLYLINE, or colour index for all primitives
except CELL ARRAY) or the shape or size of the component parts of the primitive (for example, marker
size scale factor for POLYMARKER). Non-geometric aspects do not represent coordinate data. The non-
geometric aspects of a primitive may be specified in one of two ways, namely via a bundle or individually.

For specification of aspects via a bundle, there is one attribute per primitive, called the
<primitive > INDEX. This attribtite is an index into a bundle table, each entry of which contains all the

14
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non-geometric aspects of the primitive. There is a separate bundle table for each primitive with the exception
of GENERALIZED DRAWING PRIMITIVE and CELL ARRAY (see later in this sub-clause). The non-
geometric aspects are workstation dependent in this method of specification and each workstation has its own
set of bundle tables (stored in the workstation state list). The values in a particular bundle (or entry in the
bundle table) may be different for different workstations. ’

For individual specification of aspects, there is a separate attribute for each non-geometric aspect.  As with
the attributes controlling the geometric aspects, these attributes are workstation independent and are stored in
the GKS state list. Since each non-geometric aspect only occurs in one primitive bundle type, each of these
attributes applies to only one primitive type.

For a giyen non-geometric aspect, the values that can be assigned to the appropriate bundle coniponent are
the samel as the values that can be assigned to the corresponding attribute for individual speeificatipn. Since
the bundles are set separately for each workstation, the values of their components are restricted tol the valid
values for that workstation. In the case of individual attribute specification, such)'restrictiony are not
imposed.| Default actions for the display of a primitive are defined to occur if it is created with a value of an
individuglly specified attribute that is invalid on a particular workstation.

As indicited above, GENERALIZED DRAWING PRIMITIVE (GDP) and CELL ARRAY do|not have
associatefl bundle tables nor corresponding individually specified attribites. The GDP may use |the most
approprifite bundle tables or sets of individually specified attributes for'each GDP function. For exampie, if
one GDP function is essentially a FILL AREA, then the fill area bundle table or the set of inglividually
specified [fill area attributes would be used. CELL ARRAY contains colour index information as part of its
definitio but has no other non-geometric aspects and so does uot use a bundle table nor does it have a set of
individuglly specified attributes.

The method of specification of the non-geometric aspects of a primitive may be chosen separately for each
aspect. further group of primitive attributes, called' ASPECT SOURCE FLAGS (ASFs), take the values
INDIVIIDUAL and BUNDLED to specify the choiee. As with the other primitive attributes, these pttributes
are workitation independent and are stored in fhe GKS state list. There is one ASF for each non-geometric
aspect of each primitive. The initial valued of all the ASFs are the same; this may be either BUNDLED or
INDIVIDUAL, the choice being implementation dependent. If the initial values are not altered, the system
will operfite
a) as if individual specification(ofhon-geometric aspects were not a system feature, if the initial |values of
all the ASFs are BUNDLED:;
b) as [if specification of nof’geometric aspects via a bundle were not a system feature, if the initial values
of all|the ASFs are INDIVIDUAL.

The flagd may be set at'any time when GKS is open by the function SET ASPECT SOURCE FLA(GS. This ;
enables spme non-geomietric aspects of a primitive to be specified individually and others via a bundle.

When a primitive is displayed, the values of the non-geometric aspects with which it is displayed pre deter-
mined as|follows.

¢) If the ASF Tor an aspect is INDIVIDUAL, the value used on all-workstations 15 the vatue of the

corresponding individually specified attribute of that primitive.

d) If the ASF for an aspect is BUNDLED, the value used on a workstation is obtained via the bundle
table for that primitive on the workstation; the corresponding component of the bundle, pointed to by the
bundle index, is used.

If colour is a non-geometric aspect of a primitive, then it is specified as an index into a separate colour table.
There is only one colour table per workstation into which all the colour indices point. Similarly, other entries
in a bundle, or corresponding individually specified attributes, may be indices either into another workstation
table (for example, style index when interior style PATTERN is used) or into a fixed list (for example, line-
types for polyline).

There is precisely one attribute of the third type per primitive, namely PICK IDENTIFIER. This is used for
identifying a primitive, or a group of primitives, in a segment when that segment is picked.

15


https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)

Graphical output The Graphical Kernel System

The attributes which apply to each output primitive (attributes controlling non-geometric aspects, geometric
attributes and PICK IDENTIFIER) are:

€) POLYLINE: POLYLINE INDEX

LINETYPE

LINEWIDTH SCALE FACTOR
POLYLINE COLOUR INDEX
LINETYPE ASF

LINEWIDTH SCALE FACTOR ASF
POLYLINE COLOUR INDEX ASF
PICK IDENTIFIER

) POLYMARKER: POLYMARKER INDEX

MARKER TYPE

MARKER SIZE SCALE FACTOR
POLYMARKER COLOUR INDEX
MARKER TYPE ASF

MARKER SIZE FACTOR ASF ‘
POLYMARKER COLOUR INDEX ASF
PICK IDENTIFIER '

g) TEXT: TEXT INDEX

TEXT FONT AND PRECISION
CHARACTER EXPANSION FACTOR
CHARACTER SPACING

TEXT COLOUR INDEX

TEXT EONT AND PRECISION ASF
CHARACTER EXPANSION FACTOR ASF
CHARACTER SPACING ASF

TEXT COLOUR INDEX ASF
CHARACTER HEIGHT
CHARACTER UP VECTOR

TEXT PATH

TEXT ALIGNMENT

PICK IDENTIFIER

h) FILL AREA; FILL AREA INDEX
FILL AREA INTERIOR STYLE
FILL AREA STYLE INDEX

"FILL AREA COLOUR INDEX
FILL AREA INTERIOR STYLE ASF
FILL AREA STYLE INDEX ASF
FILL AREA COLOUR INDEX ASF

PATTERN QIZE
TIYI I IS OTZoE

PATTERN REFERENCE POINT
PICK IDENTIFIER

i) CELL ARRAY: PICK IDENTIFIER
)] GENERALIZED DRAW- ~ Zero or more of the sets e) to i) except that PICK IDENTIFIER is
’ ING PRIMITIVE: always an attribute

Figure 2 shows the binding of the attributes.
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for-a primitive only in this figure.
See 4.4.2 for a full list.

* PICK IDENTIFIER is separated from the other attributes

Figure 2 - Binding of attributes

The Graphical Kernel System Graphical output
GKS GKS SEGMENT WORKSTATION PICTURE
FUNCTIONS STATE-LIST STATE-LIST STATE_LIST
SET WORKSTATION
INQUIRE W  SEGMENT ATTRIBUTES
PRIMITIVE ATTRIBUTES
ATTRIBUTES POLYLINE REPR.
‘ SEGMENT POLYMARKER REPR.
POLYLINE TRANSFORMATION TEXT REPR/
ATTRIBUTES VISIBILITY FILL AREA REPR.
POLYMARKER HIGHLIGHTING gggii";;’-‘;‘;“‘ |
T:x'l;m 1BoTES oL DEFERRAL STATE
ATTRIBUTES WORKSTATION
DETECTABILITY TRANSFORMATION
FILL AREA
ATTRIBUTES
PICK
l— IDENTIFIER , I
POLYLINE *> SEGMENTS
POLYMARKER Y.
TEXT vb wom(‘s:amorl
FILL AREA T '> / VIEWRORT
CELL ARRAY YYVY v: - SEGMENTS
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The attributes for each primitive, other than PICK IDENTIFIER, are described in 4.4.3 to 4.4.8. PICK
IDENTIFIER is described in more detail in 4.7.1." In the descriptions, attributes appear in upper case (for
example, the attributes CHARACTER HEIGHT and PICK IDENTIFIER); aspects appear in both upper
and lower case, according to their context. Geometric aspects are always controlled by geometric attributes
and so appear in upper case (for example, the aspect CHARACTER HEIGHT). Non-geometric aspects may
be controlled via a <primitive> INDEX or by individually specified attributes. Non-geometric aspects
appear in lower case unless the corresponding individually specified attributes are being used which appear in
upper case (for example, the aspect linetype but the individuaily specified attribute LINETYPE).

The entries in the bundle, pattern, and colour tables may be set separately for each workstation. Some stan-
dard defimiti 1 i i ati ipti d as initial
values.| The application program may select a standard definition or may define the values ofa'sgecific entry
explicifly. Only the most commonly used (or anticipated) combinations of values need be predefined for each
output|type workstation. At least those predefined entries with indices up to the minimum [number of
predefiped entries at a given level (see 4.10.3) are distingishable from each other. Othér combjnations of
values pan be specified by the SET < primitive | PATTERN | COLOUR > REPRESENTATION function,
possibly after inquiring the workstation capabilities. The tables, which are on every workstation pf category
OUTPUT, OUTIN or MO (i.e. they are workstation attributes), are: - ’

polyline bundle table
polymarker bundle table
text bundle table

fill area bundle table
pattern table

colour table

The valjues in these tables may be (dynamically) changed: In fact, the only way of changing the aspects of a
primitiye which are stored in a bundle table is by changing that table. However, note that a changg in a bun-
dle table entry can only be reflected in a displayed primitive if the values of the corresponding ASFs (of that
primitiye) for the aspects in the bundle table are BUNDLED. The entry ‘dynamic modification akcepted’ in
the wotkstation description table indicates which changes '

k) l¢ad to an implicit regeneration (may be deferred) (IRG);
1) cdn be performed immediately (IMM).

The deferral state is explained (n,hore detail in 4.5.3. If changes can be performed immediately, those
change¢ may affect primitives©utside segments in addition to those inside segments.

4.4.3 Bolyline attributes

Polylin¢ has no geonietric attributes. The representation of polyline on the workstation is controlled by the
POLYLINE INDEX; or the set of individually specified polyline attributes (LINETYPE, LINEWIDTH
SCALH FACTOR; and POLYLINE COLOUR INDEX) or some combination .of the two, depending upon
the valpes of.the ASFs for linetype, linewidth scale factor and polyline colour index. The POLYLINE
INDEX is“a pointer into the polyline bundle table, each entry of which comntains values for linetype, linewidth
scale fagtor and polyline colour index.

Linetypes 1 to 4 are solid, dashed, dotted and dashed-dotted. Every workstation of category OUTPUT or
OUTIN realizes linetypes 1 to 4 with recognizable styles. Linetypes greater than 4 are reserved for registra-
tion (see 4.1.2). Linetypes less than 0 may be available but their styles are implementation dependent. The
linetype specifies a sequence of line segments and gaps which are repeated to draw a polyline. It is worksta-
tion dependent whether this sequence is restarted or continued at the start of the polyline, at the start of a
clipped piece of a polyline, and at each vertex of a polyline. ’

The linewidth is calculated as a nominal linewidth multiplied by the linewidth scale factor. This value is
mapped by the workstation to the nearest available linewidth.
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4.4.4 Polymarker attributes

Polymarker has no geometric attributes. The representation of polymarker at the workstation is controlled
by the POLYMARKER INDEX, or the set of individually specified polymarker attributes (MARKER
TYPE, MARKER SIZE SCALE FACTOR, and POLYMARKER COLOUR INDEX) or some combination
of the two, depending upon the values of the ASFs for marker type, marker size scale factor, and polymarker
colour index: The POLYMARKER INDEX is a pointer into the polymarker bundle table, each entry of
which contains values for marker type, marker size scale factor and polymarker colour index.

Marker types 1 to 5 are dot, plus sign, asterisk, circle, and diagonal cross each centred on the posmons they

apes at the given positions. Marker types greater than 5 are reserved for registration((s
Marker types less than 0 may.be available but their forms are implementation dependent.

The marker size is calculated as a nominal size multiplied by the marker size scale factor. This size is
mapped by the workstation to the nearest available size. Marker type 1 is always displayed as thd smallest
displayable dot.

The marKer is visible if, and only if, the marker position is within the clippingaectangle. The clipping of par-
tially visiple markers is workstation dependent.

4.4.5 Text attributes

Text has|the geometric attributes CHARACTER HEIGHT, CHARACTER UP VECTOR, TEXT PATH,
and TEX[[' ALIGNMENT which are specified and used as described in this sub-clause.

Text also|has two implicitly specified geometric attributes CHARACTER WIDTH and CHARACTHR BASE
VECTOR. These are implicitly specified by the functions*SET CHARACTER HEIGHT and SET| CHAR-
ACTER [UP VECTOR respectively. They otherwise -behave like ordinary geometric attributes (thgir values
are bounfl to TEXT primitives when the primitives are created and cannot be changed afterwards and these
values ar¢ subject to the same transformations ds'the geometric data contained in the definition of the primi-
tive).

The repr¢sentation of text at the workstation is controlled by the TEXT INDEX, or the set of individually
specified fext attributes (TEXT FONT AND PRECISION, CHARACTER EXPANSION FACTOR}| CHAR-
ACTER BPACING, and TEXT COLOUR INDEX) or some combination of the two, depending upon the
values of|the ASFs for text fonf and precision, character expansion factor, character spacing and tegt colour
index. - The TEXT INDEX {s7a pointer into the text bundle table, each entry of which contains values for
text font pnd precision, character expansion factor, character spacing and text colour index.

Precise control of therappearance of TEXT on a workstation is provided by the following aspects: CHARAC-
TER HEIGHT, CHARACTER WIDTH, character expansion factor, TEXT PATH, CHARACTER UP
VECTOR, CHARACTER BASE VECTOR, character spacing and TEXT ALIGNMENT. However, the use
of these Yalués in displaying text is determined by the setting of the text font and precision aspect {font and
precision | are) two components of the same aspect). The CHARACTER HEIGHT specifies. the| nominal
height of a capital letter character. The CHARACTER WIDTH specifies the nominal width of a character;
the actual width depends upon the width to height ratio of the character indicated by the font designer and
may vary from character to character. The character expansion factor specifies the deviation of the width to
height ratio of the character from the ratio indicated by the font designer. The CHARACTER UP VECTOR
gives the up direction of a character. The CHARACTER BASE VECTOR gives the direction of the baseline
of a character. Only the directions, not the lengths, of these vectors are relevant. TEXT PATH has the pos-
sible values RIGHT, LEFT, UP and DOWN. It specifies the writing direction of the text string. For RIGHT,
the text string is written along a baseline in the direction of the CHARACTER BASE VECTOR. For LEFT,
the baseline direction is the opposite direction of the CHARACTER BASE VECTOR. For UP, the charac-
ter path coincides with the direction of the CHARACTER UP VECTOR. For DOWN, it is the opposite
direction of the CHARACTER UP VECTOR. For the UP and DOWN text path directions the characters
are arranged so that the centres of the character bodies are on a straight line in the direction of the CHAR-
ACTER UP VECTOR.
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The character spacing value specifies how much additional space is to be inserted between two adjacent char-
acter bodies. If the value of character spacing is zero, the character bodies are arranged one after the other
along the. TEXT PATH, without any additional space between. A positive value of character spacing will
insert additional space between character bodies. A negative value of character spacing will cause adjacent
character bodies to overlap. Character spacing is specified as a fraction of the font nominal character height.

The effect of the aspects CHARACTER HEIGHT, CHARACTER WIDTH, character expansion factor,
TEXT PATH, character spacing and text font is to:define an (imaginary) rectangle with its sides parallel to
the x and y axes, enclosing the text. The bounds of this enclosing rectangle are as follows. For TEXT
PATH = LEFT or RIGHT, the height of the rectangle is the height of the character body of the specified
font; the Teff side ol the rectangle 1s the Ielt side ol the character body of the leltmost characier, ahd the right
side of the rectangle is the right side of the character body of the rightmost character.-|For TEXT

PATH|= UP or DOWN, the top of the rectangle is the top of the character body of the,topmo
and similarly, the bottom of the rectangle is the bottom of the bottommost character; theywidth of
gle is the width of the widest character in the specified font.

The. effect of the CHARACTER UP VECTOR and CHARACTER BASE VECTOR attri
transform the enclosing rectangle, thus defining an enclosing parallelogram, the“fext extent paralle
rectangle has been rotated and sheared).

The TEXT ALIGNMENT attribute controls the positioning of this<text extent parallelogram in
the text position. For simplicity the TEXT ALIGNMENT is described in terms of the default
TER WP VECTOR and CHARACTER BASE VECTOR, when the text extent parallelogram i
rectangle. The horizontal component of TEXT ALIGNMENT has four values: LEFT, CENTR
and NODRMAL. If the horizontal component is LEFT, thé\left side of the text extent parallelog

5t character

the rectan-

butes is- to

ogram (the

relation to

CHARAC-

actually a
E, RIGHT
ram passes

through the text position. Similarly, if the value is RIGHT, the right side of the text extent pafallelogram
passes [through the text position. If the horizontal-¢emponent is CENTRE, the text position ljes midway
betweep the left and right sides of the text extent parallelogram.. Thus, if TEXT PATH = UP pr DOWN,
the straight line passing through the centrelines of’the characters also passes through the text position. The
vertical component of TEXT ALIGNMENT thas six values: TOP, CAP, HALF, BASE, BOTTOM and
NORMAL. These each correspond to one‘of the font specific horizontal lines in the definition of ja character
(see figure 3). A value of TOP causes the“top of the text extent parallelogram to pass through the text posi-
tion. A value of CAP causes the\ext position to lie on the capline of the whole string (TEXT
PATH|= LEFT or RIGHT) or or the capline of the topmost character in the string (TEXT PATH = UP or
DOWN). ~ A value of HALF causes the text position to lie on the halfline of the whole strjng (TEXT
PATH|= LEFT or RIGHT) or on a line halfway between the halflines of the top and bottom| characters
(TEXT| PATH = UP or DOWN). A value of BASE causes the text position to lie on the basgline of the
whole ptring (TEXT PATH = LEFT or RIGHT) or on the baseline of the bottom character in the string
(TEXT| PATH = UPror DOWN). A value of BOTTOM causes the bottom of the text extent paallelogram
to pass|through the text position. .

In the
with R
treferreq
vector and DOWN being opposite to it.

peneral case, the orientation referred to as horizontal is that of the CHARACTER BASH VECTOR
[GHT representmg direction of that vector and LEFT being oppos1te to it.

Slmllarly the orientation

Either component of TEXT ALIGNMENT can take the value NORMAL. For each value of TEXT PATH,
the effect of a particular component being NORMAL is equivalent to one of the other values of that com-
ponent. In each case, the equivalent alignment value is chosen to achieve a natural alignment for that TEXT
PATH value. The complete list of equivalent values is:

TEXT PATH | NORMAL Horizontal and Vertical Alignments -
| RIGHT (LEFT, BASE) !
| LEFT | (RIGHT, BASE) !

UP ' (CENTRE, BASE) |

DOWN | (CENTRE, TOP)
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Figure 3 - Font description coordinate system

The initipl values of the geometric text attributes are:

CH

CH
TE}
TEX

ARACTER HEIGHT

ARACTER UP VECTOR
LT PATH
(T ALIGNMENT

wC

wC

0.01 @.e. 1% of the height of the default
window)

;1)

RIGHT \

(NORMAL, NORMAL)

and the

nitial values of the implicitly specified geometric text attributes are:

CH

CH

ARACTER WIDTH

ARACTER BASE VECTOR

wC

wC

0.01 (i.e. the same value as the initial
value of CHARACTER HEIGHT)
(1,0)

Text font and precision together constitute one aspect. The text font value is used to select a partigular font
orkstation./Every workstation supports at least one font that is able to generate a graphical|represen-
the,characters defined in ISO 646. This is font number 1. Font numbers greater than 1 ar¢ reserved

on the w
tation of
for regis

rafion’(see 4.1.2). Font numbers less than 0 may be supported but are implementation depgndent.

The text precision value is used to select the ‘closeness’ of the text representation at the workstation in rela-
tion to that defined by the workstation independent text attributes and the transformation and clipping
" currently applicable. The text precision value has the following possible values:

a) STRING:

The TEXT character string is generated in the requested text font and is positioned by

aligning the TEXT output primitive at the given text position. CHARACTER HEIGHT,
CHARACTER WIDTH and character expansion factor are evaluated as closely as rea-
sonable, given the capabilities of the workstation. CHARACTER UP VECTOR, CHAR-
ACTER BASE VECTOR, TEXT PATH, TEXT ALIGNMENT and character spacing,
need not be used. Clipping is done in an implementation and workstation dependent way.
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b) CHAR: The TEXT character string is generated in the requested text font. For the representation
of each individual character, the aspects - CHARACTER HEIGHT, CHARACTER
WIDTH, the up direction of the CHARACTER UP VECTOR, the baseline direction of
the CHARACTER BASE VECTOR, and character expansion factor are evaluated as
closely as possible, in a workstation dependent way. The spacing used between character
bodies is evaluated exactly; the character body, for this purpose, is an ideal character
body, calculated precisely from the text aspects and the font dimensions. The position of
the resulting text extent parallelogram is determined by the TEXT ALIGNMENT and the
text position. Clipping is performed at least on a character by character basis.

¢) STROKE: The text character string in the requested text font is displayed at the text position by
applying all text aspects. The characier string is cipped exacily at the clipping rectangle.

STROKE precision does not necessarily mean vector strokes; as long as the representation‘adhgres to the
rules ggverning STROKE precision, the font may be realized in any form, for example by raster fonts.

A GKY output level 0 implementation supports text precisions STRING and CHARO)Above output level 0,
all text|precisions are supported as follows. A workstation may use a higher precision than the on¢ requested
for thi purpose i.e. if STROKE precision is supported in a particular font,.the implication is| that both
STRING and CHAR precision are available in that font. However it is not“necessary for a workstation to
suppor{ all precisions for a given font (i.e. for a given font, STROKE can b¢ missing or both STROKE and
CHAR[can be missing). Text font and precision are workstation manddtory. That is, for any GKS level sup-
porting| a STROKE precision font, every workstation of a partienlar installation supports - at| least one
STROKE precision text font. This is font number 1, containing the‘character set defined by ISO|646. This
implies|that, for STROKE precision text, some sort of software)'character generator is required for. those
implempntations that have inadequate hardware. Not all workstations need to support all fonts, but for those
that dof the same font number is used to select that font onall workstations of a particular installation.

Fonts 4re defined only within the GKS implementation; The font designer specifies the shape of the symbol
representing each character in a local 2D cartesian font coordinate system. Fonts are either mongspaced or
proportionally spaced. Each character in a font ‘coordinate system has an associated character bady, a font
baseling, a font halfline, a capline and a centreline (see figure 3). For monospaced fonts, the charagter bodies
of all characters have the same size. For proportionally spaced fonts, the width of the bodies may liffer from
charactpr to character. The character body edges are parallel to the axes of the font coordinate system. The
font baseline, the font halfline and_the capline are parallel to the x-axis of the font coordinate system, and
within the vertical extent of the body! The position of the font halfline is defined by the font desigher for use
in alignfng text strings. The centreline is parallel to the y-axis and bisects the body. Their exact pgsitions are
specifiedl by the font designer.

The hefght of a character-in the font coordinate system is given by the height from the font basejine to the
capline| The width of“a character is given by the width of the character body. The width of a character may
include|space on_either side of the character and this space is generally evenly split between the leff and right
sides off the character. It is assumed that the characters lie within their body, except that kerned [characters
may ex¢eed, the-side limits of the character body.

In genekal—the S e-bodiesfora are-tdentical with—orve ose-to,-the-typegraphital capline
or ascender line, and the bottom limit to the descender line. The space, if any, between the topline and the
capline may be used for an additional mark over the character, for example an accent. However, these and
other details are purely for the use of the font designer. The intention is only that characters placed with their
bodies touching in the horizontal direction should give an appearance of good normal spacing, and characters
touching in the vertical direction will avoid clashes between ascenders and descenders (typographically ‘set
solid”).

Since the values of CHARACTER HEIGHT, CHARACTER WIDTH, CHARACTER UP VECTOR and
‘CHARACTER BASE VECTOR are given in world coordinate units, but the characters are generated on the
workstation in device coordinates, using the workstation dependent font and precision, the geometric attri-
butes need to be transformed in such a way that the workstation can generate the characters in the way
intended.
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character height

TEXT PATH = RIGHT, TEXT ALIGNMENT = (NORMAL,NORMAL)

CHARACTER HEIGHT = 0.5, CHARACTER UP VECTOR = (0,1)
TEXT PATH = RIGHT, TEXT ALIGNMENT = (NORMAL,NORMAL)

CHARACTER HEIGHT = 1, CHARACTER UP VECTOR = (0,1),
TEXT PATH = RIGHT, TEXT ALIGNMENT = (RIGHT,TOP)

CHARACTER HEIGHT =1
CHARACTER UP VECTOR =

TEXT PATH =DOWN ©.1)

TEXT ALIGNMENT =
(NORMAL,NORMAL)

—_——,—— e — — — — —

| CHARACTER-HEIGHT =1

CHARACTER UP VECTOR = (-1,0)
TEXT PATH =RIGHT

TEXT. ALIGNMENT = (NORMAL,NORMAL)

X text position
------ baseline or centreline

— — —text extent rectangle
(indicated for PATH = DOWN)

|
I
I
I
By
|
L

NOTES

1 Examples are illustrated with STROKE precision, a character expansion factor of 1 and a zero character spacing.
2 Capline = topline in these examples.

3 Changed attributes are underlined.

Figure 4 - Effects of changes in geometric text attributes
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]
]
]
]
¥

"
[}
1
]
]
1
1
-
1
1
1

NOTES
I Examp]
2 Change

1
1

)

CHARACTER EXPANSION

FACTOR =

1, CHARACTER SPACING =10

CHARACTER EXPANSION FACTOR = 0.75, CHARACTER SPACING =| 0

<

H aspects are underlined.
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CHARACTER EXPANSION FACTOR = 1, CHARACTER SPACING = 0.8

ps are illustrated with defauilt values of the geometric text attributes and with STROKE precision.

Figure 5 - Effects of changes in non-geometric text aspects
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CHARACTER EXPANSION FACTOR =1
CHARACTER SPACING =0 '
CHARACTER HEIGHT =1.414
CHARACTER UP VECTOR = (-1,1)
TEXT PATH =RIGHT

TEXT ALIGNMENT =(NORMAL;NORMAL)

CHARACTER EXPANSION FACTOR =1
CHARACTER SPACING =.-0.3
CHARACTER HEIGHT =1

T . CHARACTER UP VECTOR =(0,1)

TEXT PATH =LEFT -
TEXT ALIGNMENT =(NORMAL,NORMAL)

CHARACTER EXPANSION FACTOR =1
CHARACTER SPACING =0
CHARACTER HEIGHT =1
CHARACTER (UP VECTOR = (—1,0) -k—
TEXT PATH-= RIGHT v
TEXT ALIGNMENT =(CENTRE,TOP)

t t

CHARACTER EXPANSION FACTOR =_1I
CHARACTER SPACING = 0 1
CHARACTER HEIGHT = 1 a
CHARACTER UP VECTOR = (0,1) |
]

[

TEXT PATH =DOWN
TEXT ALIGNMENT =(LEFT,HALF)

NOTES
1 Changes from the top example of figures 4 and 5 are underlined.
2 In the last example, halflines of all characters are shown. .

Figure 6 - Effects of combined changes in text aspects
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NOTE - Changes from the top example of figures 4 and" 5\are underlined.
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CHARACTER EXPANSION FACTOR =2.667
CHARACTER SPACING =-—0.333
CHARACTER HEIGHT =1.2

CHARACTER UP VECTOR = (—4,3)

TEXT PATH =UP

TEXT ALIGNMENT = (CENTRE,BOTTOM)

Figure 7 - Effects of several changes in text aspects
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World coordinates
CHARACTER UP VECTOR = (—1,1)

After a normalization After a normalization transformation
transformation which which scales x by a factor of
sq

ales x and y equally. <.~ 3 compared with y.

Figure 8 - Effects’of different normalization transformations on text in STROKE precision

Graphical output
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The effect to be achieved is now described. Together with the text coding, a height vector parallel to the
CHARACTER UP VECTOR with length equal to CHARACTER HEIGHT, and a width vector parallel to
the CHARACTER BASE VECTOR with length equal to CHARACTER WIDTH, are passed down the
viewing pipeline. These vectors are transformed by the normalization transformation, by a segment transfor-
mation if within a segment, and by the workstation transformation. They are also stored in segments. Then
the vectors can be used by the workstation character generator. Thus, the shape of individual characters can
be transformed by a normalization transformation that is unequal in x and y and by a segment transforma-
tion.

On the workstation, the height of a character is given by the length of the transformed height vector; the
charactg irectiom 15 gi frecti T ; i haracter is
given by the length of the transformed width vector multiplied by the font width to height ratio'far the char-
acter apd by the character expansion factor; the character base direction is given by the(direction of the
transfoimed width vector. The characters are arranged together in a text extent parallelogram, depending on
the valdes of TEXT PATH and character spacing. The text extent parallelogram is thenypositioned according
to the yalue of TEXT ALIGNMENT and the text position, contained in the definition of the THXT primi-
tive.

Figures| 4 to 7 give examples of the effects of different values of text aspects:_ Figure 8 gives exa
effect of different normalization transformations on the displayed form of the’text.

4.4.6 FEjll area attributes o .

Fill arep has the geometric attribuite PATTERN REFERENCE POINT. It also has two implicitly specified
geomettic attributes PATTERN WIDTH VECTOR and PATTERN HEIGHT VECTOR. These|are impli-
citly spgcified by the function SET PATTERN SIZE.  Like ordinary geometric attributes, their [values are
bound fo FILL AREA primitives when the primitives_are created and cannot be changed afterwards and
these vqlues are subject to the same transformations a§’the geometric data contained in the definifion of the
primitije. The usage of the fill area geometric attribuites is described later in this sub-clause.

The representation of fill area at the workstation is controlied by the FILL AREA INDEX, or the pet of indi-
" vidually specified fill area attributes (FILEL"AREA INTERIOR STYLE, FILL AREA STYLE INDEX, and
FILL AREA COLOUR INDEX) or some combination of the two, depending upon the values of the ASFs
for fill prea interior style, fill area style index, and fill area colour index. The FILL AREA INDEX is a
pointer |into the fill area bundle table, each entry of which contains values for the fill area interidr style, fill
area style index and fill area colour/index. '

The filllarea interior style-is-used to determine in what style the area should be filled. It has the¢ following
values: 4

a) HOLLOW: Neg filling, but draw the bounding polyline, using the fill area colour indeX currently
selected (either via the fill area bundle or individually, depending upon the corresponding
ASF). The linetype and linewidth are implementation dependent.

b) SPLID: Fill the interior of the polygon using the fill area colour index currently selected|(either via
the fill area bundle or individually, depending upon the corresponding ASF).

¢) PATTERN: Fill the interior of the polygon using the fill area style index currently selected (either via
the fill area bundle or individually, depending upon the corresponding ASF) as an index
into the pattern table. In this context, the fill area style index is sometimes referred to as
the pattern index.

d) HATCH:  Fill the interior of the polygon using the fill area colour index and the fill area style index
currently selected (either via the fill area bundle or individually, depending upon the
corresponding ASFs). The fill area style index is used as a pointer into the list of hatch
styles, in which case it is sometimes referred to as the hatch index.

For interior style PATTERN, the pattern is defined by the pattern representation, which specifies an array
(DX x DY) of colour indices, that are pointers into the colour table. The size and position of the start of the
pattern are determined by a pattern box. The pattern box, which is a parallelogram, is defined by the PAT-
TERN WIDTH VECTOR and the PATTERN HEIGHT VECTOR located relative to the PATTERN
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REFERENCE POINT. The pattern box is conceptually divided into a grid of DX x DY cells. The colour
index array is associated with the cells as follows: the element (1,DY) is associated with the cell having the
PATTERN REFERENCE POINT at one corner; elements with increasing first dimension are associated with
successive cells in the direction of the PATTERN WIDTH VECTOR; elements with decreasing second
dimension are associated with successive cells in the direction of the PATTERN HEIGHT VECTOR. The
attributes defining the pattern box are subject to all the transformations producing a transformed pattern
box. The pattern is mapped onto the polygon by conceptually replicating the transformed pattern box in
directions parallel to its sides until the interior of the complete polygon is covered.

Mapping the transformed pattern cells to the pixels of a raster display is performed by the following rules:
¢) IfiThe centre of a piXel lies inside the parallelogram defined Dy e transtorined celt, 115 CotonT|is set;

f) The pixel is assigned the colour of the cell corresponding to the pixel’s centre.

For a workstation which can implement patterns but not transformable patterns, a suitable action is to gen-
erate n¢n-transformed patterns to fill a polygon.

For interior style HATCH, the hatch index selects among hatch styles: hatch-styles greater than 0 are
reserved for registration (see 4.1.2); hatch styles less than 0 are workstation dependent. Whether hatching is
affected by transformations or not is workstation dependent.

Interion] style HOLLOW is available on every workstation of category-QUTPUT or OUTIN. It is worksta-
tion dependent which of the interior styles SOLID, PATTERN and HATCH are available.

4.4.7 (ell array attributes

Cell arrpy has no attributes other than PICK IDENTIFIER~However, an array of colour indices,| which are
poirnter§ into the colour table, is part of the definition of a\cell array.

4.4.8 (eneralized Drawing Primitive attributes

Generalized Drawing Primitive(GDP) has no explicit geometric attributes. Such information may he specified
in the GDP data record. The representation ofthe GDP at the workstation is controlled by zero ¢r more of
the sets|of polyline, polymarker, text and fill,area attributes (see 4.4.2). Whether bundle indices or|associated
individyally specified attributes are used depends upon the values of the appropriate ASFs. The sets of attri-
butes njost appropriate for the specified* GDP function are selected for the GDP as part of the dgfinition of
the GDPP and are recorded in the workstation description table. Similarly, if a GDP is essentially a|cell array,
then an|array of colour indices would be specified in the GDP data record.

4.4.9 (olour

In GK§, colour is specified in a number of different situations. It may be an aspect of a primitive, in which
case it s specified either in the bundle for that primitive or by the individual colour attribute for that primi-
tive. It|may be partiof a pattern for FILL AREA, in which case an array of colours is specified, off it may be
part of [a primitive itself, namely CELL ARRAY, when an array of colours is also specified. In [each case,
the colqur is specified as an index into a colour table on the workstation. On each workstation, there is one
colour tlable into which all the colour indices point.

The size of the colour table is workstation dependent but entries 0 and 1 always exist. Entry 0 corresponds
to the background colour. The background colour is the colour of the display surface after it has been
cleared. Entry 1 is the default foreground colour and entries higher than 1 correspond to alternative fore-
ground colours. Entries in the table may be set by the function SET COLOUR REPRESENTATION which
specifies the colour as a combination of red, green, and blue intensities. The specified colour is mapped to
the nearest available by the workstation. On some workstations it may not be possible to change the back-
ground colour, and in this case the mapping of a specific colour to the nearest available for the background
colour may be different from the mapping of the same colour for the foreground colours.

Some workstations are not capable of displaying colours (for example, workstations only capable of display-

ing colours with equal red, green, and blue intensities or workstations only capable of displaying colours
which are different intensities of the same colour); these are referred to as monochrome workstations.
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Whether a workstation is capable of colour is recorded in the ‘colour available’ entry in the workstation
description table. On monochrome workstations, the intensity is computed from the colour values in a
workstation dependent way.
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4.5 Workstations

4.5.1 Workstation characteristics

GKS is based on the concept of abstract graphical workstations. These provide the logical interface through
which the application program controls physical devices. Certain special workstations provide facilities for
the storage and exchange of graphical information.

For every type of workstation present in a GKS implementation (except for the special workstations), there
exists a workstatlon descnptlon table Wthh descnbes the capablhtles and charactenstlcs of the workstation.
The applica : e availa accordingly. If
a capab'rty is requested that a partlcular workstatlon does not prov1de a standard error reactlon s defined.

b) al ows only rectangular display spaces (the dlsplay space does not consist ‘of a number of separate
¢) permits the specification and use of smaller display spaces than the maximum while guaranteeing that

d) supports several linetypes, text fonts, character sizes, etc., to allow output primitives to be drawn with
diffefent aspects; ‘

¢) hap one or more logical input devices for each input class;
f) pexmits REQUEST, SAMPLE and EVENT type input;

g) allows 1ogiéa1 input devices to be set in REQUEST,"SAMPLE or EVENT mode independentfy of each
othen; :

h) stgres segmehts and provides facilities for chdnging and manipulating them.
In practice, the workstation is not necessarily.equipped with all of these capabilities.

Each wdrkstation has a type. Each workstafion type falls into one of six categories:

OUTPUT | Output
INRUT Input
OUTIN Output and input

WISS Workstation Independent Segment Storage(WISS)
MO GKS Metafile (GKSM) output
M1 GKSMuinput

A workdtation of‘category OUTPUT has only output capabilities. It can display all output primitives, with
the posdible exception of the GENERALIZED DRAWING PRIMITIVE which is optional. | Minimal
requirenjent$-for displaying TEXT and FILL AREA primitives are listed in 4.4, and for CELL ARRAY in
5.3. N

GKS allows the appearance of output primitives to vary between workstations, thus allowing advantage to be
taken of their differing capabilities. The facilities which allow this variation are:

polyline representation (see 4.4)
polymarker representation (see 4.4)
text representation (see 4.4)

fill area representation (see 4.4)
pattern representation (see 4.4)

colour representation (see 4.4)
deferral state (see 4.5.3)

workstation transformation (see 4.6.3)
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Figure 2 (see 4.4) illustrates the binding of the workstation attributes.
A workstation of category INPUT has at least one logical input device, but no output capability.

A workstation of category OQOUTIN has the characteristics of both-an OUTPUT and INPUT workstation. In
addition, the existence of a workstation in this category in a GKS implementation gives rise to additional
requirements regarding logical input devices (see 4.8.1).

The last three categories WISS, MO and MI are special GKS facilities that provide a means for temporarily
or permanently stormg graphlca] mformatlon They are treated as workstations for the purposes of control,
e 4. 7.5 and 39T

Clause A.S of annex A gives a complete listing of all GKS functions which apply directly or,indirectly to each
category of workstation.

Actual workstations may provide more capabilities than those listed in the workstation description table.
These cannot be used by GKS. However, if the workstation itself provides sufficient intelligence| the addi-
tional dapabilities may be accessed via the GENERALIZED DRAWING PRIMITIVE or ESCAPE func-
tions, of used locally by the workstation operator. As an example, if a workstation has two displaly surfaces,
the opefator may switch locally from one to the other without notifying GKS or the application] program.
More than one display surface can be controlled by GKS only by defining a separate workstatiop for each
display purface.

4.5.2 Sglecting a workstation

The application program references a workstation by means of a workstation identifier. Connectionh to a par-
ticular workstation is established by the function OPEN_WORKSTATION, which associates the workstation
identifier with a workstation type and a connection 1de¥1t1ﬁer (for example, a unit number in FQRTRAN).
The cufrent state of each open workstation is kept in a workstation state list. Segment manipulation and
input cqn be performed on all open workstations."“Output primitives are sent to, and segments are [stored on,
all actiye workstations and no others; an open workstation is made active by the function ACTIVATE

An actiye workstation is made inactive\by the function DEACTIVATE WORKSTATION; an open worksta-

OPEN WORKSTATION (N1,conid],workstation type A);
OPEN WORKSTATION (N2,conid2,workstation type B);
ACTIVATE WORKSTATION (N1);

Output functions; {generated only on N1}
Input functions; {possible on N1,N2}

ACTIVATE WORKSTATION (N2);

Output functions; {generated on N1,N2}
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4.5.3 Déferring picture changes

It is desjrable that the display of a workstation reflects, as far as possible, the actual state of ‘the
defined by the application program. However, to use the capabilities of a workstation efficiently, Gl
a workst

ing this

The fun¢
takes in%) account the capabilities of the workstation and the requirements of the’application progr

attribut
visual e
ture cha

The congept of deferral refers only to visible effects of GKS functions. Effects on the segment stor
the state| of the workstation are (conceptually) not deferred.

Deferral| mode controls the possible delaying of output functions: for example, data sent to a devig

buffered

a) ASAP The visual effect of each function, will be achieved on the workstation As Soon Ap

¢) BNIL: The visual'effect of each function will be achieved on the workstation Before

d) AISTI: <TFhe visual effect of each function will be achieved on the workstation At Some TIms

Deferral

ISO 7942-1985(E)
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DEACTIVATE WORKSTATION (N1);

Output functions;  {generated only on N2}
Input functions; {possible on N1,N2}

CLOSE WORKSTATION (N1);
DEACTIVATE WORKSTATION (N2);
CLOSE WORKSTATION (N2);

ation to delay, for a certain period of time, the actions requested by the application progr
beriod, the state of the display may be undefined.

tion SET DEFERRAL STATE allows the application program to choose/that deferral st
are defined for this purpose. Deferral mode controls the time at which output functions

hges in general imply an alteration not just an addition to the picture.

to optimize data transfer. The values of deferral’/mode (in increasing order of delay) are:

(ASAP). GKS ensures that thelactions necessary to achieve this visual effect arg
before control is returned to the‘application program, but, owing to possible delays

Interaction Globally (BNIG), i.e. before the next interaction with a logical input dj
underway on any\workstation (see 4.8.2). If an interaction on any workstation
underway, the visual effect will be achieved as soon as possible.

Interaction-Locally (BNIL), i.e. before the next interaction with a logical input d
underway” on that workstation (see 4.8.2). If an interaction on that workstatlon
underway, the visual effect will be achieved as soon as possible.

applies to the follkoing functions that generate output:

picture as
KS allows
im. Dur-

ate which
am. Two
nave their

ects. Implicit regeneration controls the time at which picture changes have their visual effects: pic-

hge or on

e may be

5 Possible
initiated
hot under

the influence of GKS, the dctions are not necessarily completed before control is retyrned.
b) BNIG: The visual effect of .each” function will be achieved on the workstation Before

the Next
evice gets
s already

the Next
bvice gets
s already

(ASTI).

POLYLINE

POLYMARKER

TEXT

FILL AREA

CELL ARRAY

GENERALIZED DRAWING PRIMITIVE
INSERT SEGMENT

ASSOCIATE SEGMENT WITH WORKSTATION
COPY SEGMENT TO WORKSTATION
INTERPRET ITEM

For none of the possible values of deferral mode is it mandatory for an implementation to delay the visual
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effect of output functions. If the application program requires a delay, it can achieve this using the segment
storage facility and the visibility attribute. This restriction means that the buffer for deferred actions can be

chosen in an implementation dependent manner.

The Graphical Kernel System

Certain functions can be performed immediately on some. workstations, but on other workstations imply a
regeneration of the whole picture to achieve their effect. For example, an implicit regeneration is necessary
when picture changes require new paper to be put on a plotter. The entries ‘dynamic modification accepted’
in the workstation description table indicate which changes

e) lead to an implicit regeneration (IRG);

f) Can ha-parformaedimmadistal (NN

T O POt O I nuUaTateury (Iviavis

If changes can be performed immediately, those changes may affect primitives outside segments)in’addition to

those igside segments. If regeneration occurs, all primitives outside segments will be deleted ‘from
surface

the display

An implicit regeneration is equivalent to an invocation of the function REDRAW ALL SEGMENTS. Its
possiblg delay is controlled by the implicit regeneration mode, a single entry in the workstation state list. The

values
g)

h)

An implicit regeneration is made necessary, if any of the following occur:

f implicit regeneration mode are

entry ‘new frame necessary at update’ is set toYES.
ALLOWED: Implicit regeneration of the picture is allowed:

SUPPRESSED:  Implicit regeneration of the picture is suppressed, until it is explicitly requested: the

i) if|the functions listed below have a visible effect on the display image of the respective workstation:

34

fegeneration necessary) for the specified representation:

SET POLYLINE REPRESENTATION
SET POLYMARKER REPRESENTATION
SET TEXT REPRESENTATION

. SET FILL AREA REPRESENTATION
SET PATTERN REPRESENTATION
SET COLOUR REPRESENTATION

1) if the ‘dynamic modification accepted’ entry in the workstation description table is IR
workstation transformation:

SET WORKSTATION WINDOW
SET WORKSTATION VIEWPORT

priority_and/this workstation supports segment priority:
4 if primitives are added to open segment overlapping a segment of higher priority:

POLYLINE

POLYMARKER

TEXT

FILL AREA

CELL ARRAY :
GENERALIZED DRAWING PRIMITIVE
INSERT SEGMENT

(since only segments have priority, primitives outside segments do not make an implicit
tion necessary.) ‘

) if the ‘dynamic modification accepted’ entry in the workstation description table is IR (implicit

G for the

3) if the ‘dynamic modification accepted’ entry in the workstation description table is IRG for segment

regenera-

- if the complete execution of one of the following actions would be affected by segment priority:
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DELETE SEGMENT

DELETE SEGMENT FROM WORKSTATION
ASSOCIATE SEGMENT WITH WORKSTATION
SET SEGMENT TRANSFORMATION

SET VISIBILITY

SET SEGMENT PRIORITY

Workstations

4) if the ‘dynamic modification accepted’ entry in the workstation description table is IRG for segment
‘ transformation:

‘ 5)
ity

—

® 6)

ity

—

hi

8)
se

D ifa
An impli

functiond listed causes a visible effect on\the display; for example, if an invisible segment is deleted

eration n

f the ca;
. o

Deferred
by an ap
4.5.4 Clg

Two cap
a) cle

—— SET SECMENT TRANSEORMATION —
if the ‘dynamic modification accepted’ entry in the workstation description table is IRG fq
(visible — invisible)’:
SET VISIBILITY (INVISIBLE)
if the ‘dynamic modification accepted’ entry in the workstation descriptionytable is IRG fq
(invisible — visible):
SET VISIBILITY (VISIBLE)
if the ‘dynamic modification accepted’ entry in the workstation description table is
bhlighting:
SET HIGHLIGHTING
if the ‘dynamic modlﬁcatlon accepted’ entry in the workstation description table is IRG
bment:
DELETE SEGMENT
DELETE SEGMENT FROM WORKSTATION

hy of the above situations occurs as arresult of INTERPRET ITEM.
Cit regeneration has to be done (including deletion of primitives outside segments) only if ¢

ced not be done. However{ an'implementation is allowed to perform an implicit regenerati
es listed above.

propriate change-ofthe deferral state.

aring the display surface

ybilitiesfor/clearing the display surface are recognized, namely:

e the \display surface even if it is empty;

ure‘that the display surface is clear without clearing the display surface needlessly.

r ‘visibil-

r ‘visibil-

IRG for

for delete

ne of the
a regen-
bn in any

actions can be madevisible at any time by the use of the UPDATE WORKSTATION function or

b) ens

The second capability means that-the display surface is only cieared when needed: this would normally be
when the display surface is not clear, (i.e. when the ‘display surface empty’ entry in the workstation state list
is NOTEMPTY). The entry ‘display surface empty’ in the workstation state list is set to NOTEMPTY if out-
put is sent to the device. It may be set to NOTEMPTY even if output does not appear on the display surface
(for example, a GDP primitive which has been clipped at the device to non-existence).

Both capabilities for clearing the display surface are available to the user through the function CLEAR
WORKSTATION. The second capability is also used in UPDATE WORKSTATION and REDRAW ALL
SEGMENTS ON WORKSTATION.
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4.5.5 Elimination of primitives outside segments
Elimination of primitives outside segments occurs in the following situations:

a) if the following GKS functions are invoked:

CLEAR WORKSTATION
REDRAW ALL SEGMENTS ON WORKSTATION

UPDATE WORKSTATION _
if the parameter update regeneration flag is PERFORM and if ‘new frame action necessary at update’
in the workstation state list is YES;

SET DEFERRAL STATE

b) f
Al

4.5.6 Sending messages to a workstation

¢) If any of the above situations occurs as a result of INTERPRET ITEM.

if ‘implicit regeneration mode’ is ALLOWED and ‘new frame action necessary at update)-is YES;

f an implicit regeneration is made necessary (see 4.5.3) and ‘implicit regeneratioh mode’ is
LOWED; “

The MESSAGE function allows a character string to be sent to a workstation.” The application program has
no coptrol over the position and appearance of the character string and)an implementation iy allowed to
place the string on a device distinct from, but associated with, the werkstation. The rules to be [followed by

an implementation are stated in 5.2.
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4.6 Coordinate systems and transformations

4.6.1 Normalization transformations

In GKS, the application programmer can compose his graphical picture from separate parts each of which,
conceptually, is defined with its own world coordinate system (WC). The relative positioning of the separate
parts is defined by having a single normalized device coordinate space (NDC) onto which all the defined
world coordinate systems are mapped. A set of normalization transformations define the mappings from the
world coordinate systems onto the single normalized device coordinate space, which can be regarded as a
workstation independent abstract viewing surface. This normalized picture can be. stored and manipulated
via the segment mechanism; it can also be stored on a metafile.

For output, a single normalization transformation is current at any one time and this is used),to|transform
world cpordinates specified, for example in output primitives and geometric attributes, into normaliged device
coordingtes. ' '

A normjalization transformation is specified by defining the limits of an area in the/world coordinate system
(window) which is to be mapped onto a specified area of the normalized device ¢oordinate space (viewport).
Window and viewport limits specify rectangles parallel to the coordinate axes inr'WC and NDC. The rectan-
gles include their boundaries. The normalization transformation performs a<mapping from WC gnto NDC
that includes translation and differential scaling with positive scale factors’for‘the two axes.

be located and that can be viewed at a workstation is the closed range [0,1}x[0,1]. In addition, an implemen-
tation npay support only a restricted range of NDCs. However, this range is always sufficiently grpater than
the [0,1] x[0,1] square that useful effects of INSERT SEGMENT can be achieved. . In particular,| NDCs in
the range [-7,7] x[-7,7] are always handled.

Althou%x NDC space conceptually extends to infinity, the part of NDC space in which the viewpott needs to

Each n¢rmalization transformation is identified by a-transformation number which is an integer petween 0
and an Implementation dependent value n which ean be inquired from the GKS state list. The normalization
transformation with transformation number 0 is-the unity transformation which maps [0,1] x[0,1] in world
coordingites to [0,1] x [0,1] in normalized device coordinates. It cannot be changed.

Initially] all other normalization transfermations are set to a default transformation which is thg same as
transformation number 0. Different transformations can be specified at any time when GKS is ogen. Since
GKS prpvides a number of differént normalization transformations, it is possible for the application program
to specify them prior to outputting the graphical picture. The separate parts of the picture are putput by
selecting a particular normalization transformation before outputting the associated graphical primitives.
However, specifying a normalization transformation, while the graphical output is taking place, is allowed.

A normplization trapsformation may be selected by SELECT NORMALIZATION TRANSFORMATION,
and it Will be used for all output until another is selected. By default, normalization transformation 0 is
selected

4.6.2 Clipping

The viewport of a particular normalization transformation is used to define a clipping rectangle, as well as,
with the window, specifying the normalization rrensformation. When the viewport of the current normaliza-
tion transformation is set or when a normalization transformation is selected, the ‘clipping rectangle’ entry in
the GKS state list is set to the resulting viewport of the current normalization transformation. Clipping to
this clipping rectangle can either be enabled or disabled. There is a single global switch (the clipping indica-
tor) which defines whether or not the clipping rectangle is to be used for clipping.

Clipping does not take place when the normalization transformation is performed but is delayed until the
output primitives are to be displayed on the display surface of a workstation. Output primitives stored in
segments have their coordinates transformed to NDC and the associated clipping rectangle is stored with the
primitives. The INSERT SEGMENT function allows the clipping rectangle in the GKS state list to replace
the clipping rectangle, stored with an output primitive when the segment was defined.
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Primitives sent to a workstation of category MO are not clipped.

4.6.3 Workstation transformations

The normalized device coordinate space can be regarded as a workstation independent abstract viewing sur-
face. - Each open workstation can select independently some part of the NDC space in the range [0,1] x [0,1]
to be displayed somewhere on the workstation display surface. A particular workstation transformation is a
mapping from NDC space onto the device coordinates (DC) for that workstation.

The units of device coordinates are metres on a device capable of producing a precisely scaled image (for
example on most plotters) and appropnate workstatlon dependent units otherw1se (for example on a display
unit wj ¢ A3 1113 s-display space in
the following way:

a) the DC origin is at the bottom left corner of the display space;

b) the device coordinate units are related to the display space in such a way that a_square in device coor-
dinptes appears as a square on the display surface (this is trivially true if devicecoordinate units are
metres);

¢) 1 and y increase to the right and upwards respectively.

On so:[-le devices, device coordinate units do not coincide with addressable ‘units, for example if the address-
able units do not satisfy the above conditions.

The size of the display space in device coordinate units is recorded in/the workstation description table.

The workstation transformation is a uniform mapping from NDC onto DC and thus performs|translation
and ezflal scaling with a positive scale factor for the two.axeés. Thus picture composition can:le achieved

using ‘the normalization transformations whereas the workstation transformation allows different aspects of
the composed picture to be viewed on different workstations. For example, a drawing could be putput to a
plotter|at the correct scale and simultaneously some-part of the drawing could be dlsplayed on the [full display
surface of an interactive terminal.

The weorkstation transformation can be specified at any time after the workstation has been opeped.  How-
ever, agtually changing the workstation transformation may cause an implicit regeneration of the

A workstation transformation is specified by defining the limits of an area in the normalized device coordi-
nate system within the range {0,1] x0,1] (workstation window) which is to be mapped onto a specified area of
the deyice coordinate space (workstation viewport). Workstation window and workstation viewport limits
specify|rectangles parallel .fto"the coordinate axes in NDC and DC. The rectangles include their boundaries.
To enspre that no output-outside the workstation window is displayed, GKS clips at the workstation window
bounddries, and this~clipping cannot be disabled. As the workstation window is defined somewhere in the
NDC 1nange [0,1] x0,1], this ensures that.the only part of NDC space that can be viewed on any yorkstation
lies in[the range [0,1}x[0,1]. If the workstation window and workstation viewport have different aspect
ratios, [the scaling specified would be different on each axis if the workstation window was mappgd onto the
workstation viewport in its entirety. To ensure equal scaling on each axis, the workstation transformation
maps the workstation window onto the largest rectangle that can fit within the workstation viefport such
that:

d) aspect ratio is preserved;
¢) the lower left-hand corner of the workstation window .is mapped to the lower left-hand corner of the
workstation viewport.

Thus, space is left unused at the top or right side of the workstation viewport if the aspect ratios of the
workstation window and workstation viewport are different.

All workstation transformations are set by default to map NDC space [0,1]x[0,1] onto the whole of the
workstation display space. If the display space is not square, the same rules as above apply to achieve equal
scaling on each axis.

38



https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(KE)

The Graphical Kernel System

Coordinate systems and transformations

JYISNI §

NOLLVWHOJSNVYL
—JLYHSNI
1

ZOH.H<,_.+WMMOS

NOLLVNYOJSNVUL
NOILLVLSYJOM

}

- ONIddITO

NOLLVIWHOJASNVYL
—LNINDES

T ~b-

el

NOLLVWJOJSNVILL
—INIWNDIS

LNHNDIS

NOIS- LNIANDIS

AdOD

NOILVRYOJASNVIL
~LNINDIS

SNOILVLSYYOM JALLOV

aIdoLs
JTONVLOIY
ONIJdIIO

ohe

LUASNI NOLLVNHOASNVAL

NOLLVZITVINYON

!

NVID0Ud

SNALI
LIIJYILNI

I

SWALI ¥ISn

L0d
NS

NOILVOI'lddV |,

INI
<)

SNALI WSYD

Figure 9 - Data flow chart for graphical output in GKS

39



https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)

Coordinate systems and transformations The Graphical Kernel System

Workstation transformations can be changed by SET WORKSTATION WINDOW or SET WORKSTA-
TION VIEWPORT. As a specification of the workstation transformation may be deferred (see 4.5.3), these
two functions only set the ‘requested workstation window’ and ‘requested workstation viewport’ entries in the
workstation state list. The ‘current workstation window’ and ‘current workstation viewport’ entries continue

to hold the previously set transformation parameters. When the display is updated, the current values are set
to the requested values.

A complete data flow chart for graphical output is given in figure 9. It should be noted that all three coordi-
nate systems (WC, NDC and DC) are two dimensional Cartesian coordinate systems.

4,.6.4 Transformation of locater input

The agplication programmer requires LOCATOR input to define a position in the most approp
coordigate system currently defined by the set of normalization transformations.

riate world

This is|achieved by first transforming the input data from DC to NDC by the inverse\workstatign transfor-
mationf which is in effect when LOCATOR input is generated. LOCATOR input can’only be obfained from
positiops within the part of the current workstation viewport into which the current workstation| window is
mappedl (note that this is a subset of the workstation viewport whenever the dspect ratio of the workstation
viewpoft and workstation window differ). Thus, LOCATOR input always defines a position in the NDC

heeds to be
normaliza-
ATOR and

initialisation, an implementation defined number of normalization transformations are if
ndow and viewport set to the unit square and:their viewport input priorities are set rels
Fmation number with transformation number\0 given the highest priority, transformation
t highest and so on. Changing the viewport input priority of any normalization transfg
at any time.

have

transfo
the nex
allowed

The L(
mation

DCATOR input position in NDC space is compared with the viewports of the normalizatio
5, to find the normalization transformation with the viewport which has the highest view
priority and contains the LOCATOR ‘position. The LOCATOR position is transformed by the inyj
normaljzation transformation to(the associated WC. This LOCATOR position is returned to the
program in WC together with/the number of the normalization transformation used.

As tragsformation number) 0 is the unity transformation with viewport [0,1]x [0,1] and cannot b
this enqures that LOCATOR input is always within at least one viewport. A data flow chart for I
input if given in figure 10.

effectively feturned in WC equivalent to NDC until a normalization transformation is defined with

ut priority.
itialised to
tive to the
number 1
rmation is

n transfor-
yport input
erse of this

ppplication

e changed,
LOCATOR

R input is
a viewport

As tra}sformation number 0 is given the highest viewport input priority initially, LOCATO

input priefity greater than that of transformation number 0. If a normalization transformation i

no longer

required for mapping LOCATOR input back to WC, it can effectively be hidden by reassigning it
input priority lower than transformation number 0.

Changing the viewport input priority of transformation number 0 is allowed.

a viewport

In an event report, generated by a LOCATOR device in EVENT mode, the DC position is transformed to
the appropriate WC position before the event report is placed on the input queue. These transformations
may be performed while the normalization and workstation transformations are being changed; thus, there is
a race condition. The implementation has therefore to treat the transformations as resources to be allocated
and deallocated between the competing processes.
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Between ‘placing on the input queue and the execution of AWAIT EVENT which removes the LOCATOR
position from the queue, it is possible for the normalization transformation and the workstation transforma-
tion to be changed by the application program. To ensure that the DC position located is equivalent to the
WC position retrieved from the input queue, it is advisable for the application program not to change a
transformation while a LOCATOR is in EVENT mode.

4.6.5 Transformation of stroke input

- Similar considerations apply to transformation of STROKE input as apply to LOCATOR input, with the
complication that more than one point is involved.

When fach point of a stroke is generated, the coordinates of the point are transformed irom DC o NDC by
the inyerse workstation transformation then in effect. STROKE input can only be obtained)frem positions
within|the part of the current workstation viewport into which the current workstation window| is mapped
(analogous to LOCATOR input). Thus STROKE input always consists of pointsin the NDC range
[0,1]1x0,11.

To return to the application program points in world coordinates, the point§ in NDC space |need to be
transfgrmed from NDC to WC by the inverse of one of the normalization transformations. The STROKE
points [in NDC space are compared with the viewports of the normalization‘transformations, to ?d the nor-

malizafion transformation with the viewport which has the highest viewport input priority and contains all of
the pojnts. The STROKE points are then transformed by the inverse) of this normalization trapsformation
and refurned to the application program in WC together with the ‘number of the normalization fransforma-
tion used.

If the BTROKE device is in SAMPLE mode, the normalization transformation used may vary bgtween suc-
cessive| samples.

In EVENT mode, there is a similar race condition to‘that applying to LOCATOR input. - Between| placing an
event feport on the input queue and the execution of AWAIT EVENT which removes the STROKE event
from the queue, it is possible for the normalization transformation and the workstation transformiation to be
changed by the application program. To-ensure that the DC points input by the operator are equivalent to
the W points retrieved from the input “queue, it is advisable for the application program nof to change
transfgrmations while a STROKE device is in EVENT mode.
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4.7 Segments

4,7.1 Introduction to segments

ISO 7942-1985(E)

Segments

In GKS, graphical output primitives may be grouped in segments as well as being created outside segments.
Each segment is identified by a unique, application specified segment name. Segments may be

a) transformed;

b) made visible or invisible;
¢) highlighted;

d) ordered £ back. which i laooi o

e) m
) de
g) re

hde detectable or undetectable;
eted;
named;.

h) inserted into the open segment or into the stream of primitives outside segments‘(see 4.7.6).

Only pri
access t(

Every p
naming.
manipul
where a
importa

Wherea
single o
sequenc

nt.

e of functions:

‘Output functions;
Output functions;

CLOSE SEGMENT;
Output functions;

Output functions;

Output functions;

Output functions;

SET PICK IDENTIFIER(4);
CREATE SEGMENT (1);

SET PICK IDENTIFIER (2);

SET PICK IDENTIFIER (5);

CREATE SEGMENT (2);

SET PICK IDENTIFIER (3);

mitives contained inside segments are affected by these operations. The application progr.
primitives outside segments once they have been created.

rimitive within a segment has an attribute PICK IDENTIFIER which establishes a seco
The sole function of the PICK IDENTIFIER is the identification' of primitives; it cannot Be used for
ations, This level of naming is provided in GKS to reduce(the segment overhead for applications
great number of picture parts need to be distinguished forinput but the need for manipulation is less

segment names are unique, the same value for RICK IDENTIFIER can be assigned ar
utput primitives or groups of output primitives within segments, as illustrated in the

{segment =1, PICK IDENTIFIER =4}
{segment=1, PICK IDENTIFIER =2}

{primitives not pickable}
{PICK IDENTIFIER =2}

{primitives not pickable}
{PICK IDENTIFIER =5}

{segment =2, PICK IDENTIFIER = 5}

{segment =2,PICK IDENTIFIER =3}

im has no

d level of

itrarily to
following

CLOSE SEGMENT;

After a segment is closed, primitives in it cannot be modified nor can primitives be added to or deleted from
the segment. No function is provided to extend a segment after it has been closed. Clipping rectangles and
primitive attributes (geometric attributes, attributes controlling nen-geometric aspects, and PICK IDENTIF-
IER) are stored along with primitives in segment storage. Geometrical transformations, changes of the seg-
ment attributes and changes of the workstation specific bundle and colour tables referenced from within a
segment are possible. All values describing the state of a segment (i.e. name, segment attributes, and works-
tations active at creation timeé) are stored in a segment state list that GKS keeps during a segment’s lifetime.

Each segment is stored on all workstations active at the time the segment i; created (CREATE SEGMENT).
It can be deleted on all workstations by the DELETE SEGMENT function. It can be deleted on a specific
workstation by the DELETE SEGMENT FROM WORKSTATION function. All segments stored on a
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specific workstation can be deleted from it by the CLEAR WORKSTATION function.

Segment storage on an OUTPUT or OUTIN workstation is referred to as Workstation Dependent Segment
Storage (WDSS). GKS provides a second segment storage system for workstation independent storage of
pictures at run time, Workstation Independent Segment Storage (WISS: see 4.7.5 and 4.7.6). Segments can-
not be moved from WDSS to another workstation, but from WISS they can.

Segments have a unique name across all segment storage. ' A GKS implementation provides a large number
of available segment names (for example 32 000).

4.7.2 Segment attributes

Segmerlt attributes affect all the primitives in a segment. The segment attributes are:
a) | SEGMENT TRANSFOR-

MATION: (see 4.7.3);
b) | VISIBILITY: - a segment is either displayed or not;
¢) | HIGHLIGHTING: a visible segment is either highlighted or not;

d) | SEGMENT PRIORITY: if parts of segments (for example,.FILL AREA, JELL
ARRAY) overlap, the segment with the-higher priority wijll be
preferred, both when the segments are displayed and when| they
' are picked; '
e) | DETECTABILITY: a segment can either be selected by a pick input device |or it
cannot.

The segment attributes are unique for each segment and do not vary on different workstations. The default
segment attributes (identity transformation, visible, not highlighted, priority 0, undetectable) are aspigned to a
segment when it is opened. The segment attributes of any segment in existence, including the open segment,
may be|changed. The binding of segment attributes is shown in figure 2 (see 4.4).

Segment priority affects segments being displayed (i.e. performing segment and workstation transformations,
including clipping, for each primitive of the segment). If parts of primitives overlap with others ¢f a visible
segment with higher priority, these partsymay be invisible. Whether a workstation supports thig feature is
indicatgd in the workstation description table. This feature is intended to address appropriatq hardware
capabilfties only. It is not intended<to mandate shielding on non-raster displays. When primitivgs within a
segmen} overlap, the implementation)determines the appearance of the overlapped parts. The actuial effect is
listed i} the documentation accompanying an implementation.

When primitives of segments-overlapping each other are picked, the segment with higher priority [is selected.
When primitives of the-same segment or of segments with equal priority overlap, the results are implementa-
tion dependent.

4.7.3 Segment transformations

Segment transformations are a mapping from NDC onto NDC. They perform translation, scaling and rota-
tion.

Segment transformations are characterized by:
a) segment name;
b) transformation matrix.

The transformation matrix is a 2 x 3 matrix, consisting of a 2 x2 scaling and rotation portion and a 2x1
translation portion. Utility functions (EVALUATE TRANSFORMATION MATRIX, ACCUMULATE
TRANSFORMATION MATRIX) are available to the application program for setting up the transformation
matrices. A fixed point for scaling and rotation, and a shift vector in either WC or NDC may be specified. In
the former case, the WC values of the fixed point and shift vector are first transformed using the current nor-
malization transformation.

The segment transformation takes place after the normalization transformation, but before any clipping.
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A segment transformation, specified by the SET SEGMENT TRANSFORMATION function, is not actually
performed in the segment storage but only saved in the segment state list. Every time the segment is redrawn.
this segment transformation is applied before clipping.  Successive SET SEGMENT TRANSFORMATION
function calls for the same segment are not accumulated; each succeeding transformation matrix replaces its
predecessor. By calling SET SEGMENT TRANSFORMATION with an identity transformation matrix, the
original segment can be obtained without loss of information.

Locator input data is not affected by any segment transformation.

4.7.4 Clipping and WDSS

Clipping_takes pla er the 3 egme ¢ bee : 1 primitive
is clippgd against the chppmg rectangle assoc1ated with the pnmmve when 1t was put mto the segment. If the
‘clipping indicator’ entry in the GKS state list was CLIP when this occurred, the clipping rectangle jassociated
with the primitive is the chppmg rectangle in the GKS state list at that time, otherwise it\is’[0,1]] x[0,1] in
NDC.

Clipping rectangles are not transformed by the segment transformation and thus clipping is always performed
against p rectangle whose edges are parallel to the NDC space coordinate axes.

4.7.5
- One Workstation Independent Segment Storage (WISS) is defined, where. segments can be stored for use by
the COPY SEGMENT TO WORKSTATION, ASSOCIATE SEGMENT WITH WORKSTATION, and
INSERT SEGMENT functions, as described in 4.7.6. None of these functions modify the contdnts of the
segments to which they are applied. Only one WISS is permittedin a GKS implementation.

Yorkstation Independent Segment Storage

The ability to manipulate segments requires the storage of all segments so that they can be reused on what-
ever wdrkstations are active when they are created, By contrast, primitives outside segments fannot be
reused. |GKS does not define the manner and format.of the storage of segments as long as all segment opera-
tions cap be performed and as long as the correct.clipping is applied to each primitive.

The point in the viewing pipeline at which primitives are recorded in the WISS immediately followy the point
at which data are distributed to workstations, as shown in figure 9 (see 4.6). For this reason thg WISS is
treated [like a workstation (of category WISS), as far as control functions are concerned. Primitives are
transformed from world coordinatesto-NDC before they are distributed to workstations. .

Whether the WISS is realized within the GKS nucleus or by utilizing the capabilities of an approprijate physi-
cal worlistation or other inptitfoutput device is left to the implementor.

4.7.6 WISS functions and clipping

Just as In other workstations, a segment is stored in WISS if WISS is active when the segment is cteated and
a clippimg rectangle’is associated with each primitive. If the ‘clipping indicator’ entry in the GKS gtate list is
CLIP when this:occurs, the clipping rectangle associated with the primitive is the clipping rectarngle in the
GKS stgte-list; otherwise it is [0,1] % [0,1] in NDC.

COPY SEGMENT TO WORKSTATION copies primitives from a segment in WISS to be output on the
specified workstation. The function takes a copy of each primitive and its associated clipping rectangle from
a segment In the WISS, transforms the primitives by the segment transformation and puts the clipping rectan-
gles and the transformed primitives into the viewing pipeline at the place equivalent to the one where the
information left (but it is sent only to the workstation specified in the invocation), as shown in figure 9 (see
4.6). This function cannot be invoked when a segment is open. By contrast with ASSOCIATE SEGMENT
WITH WORKSTATION, this function does not cause a segment to exist on the specified workstation.

ASSOCIATE SEGMENT WITH WORKSTATION copies the segment to the WDSS of the specified works-

tation in the same way as if the workstation were active when the segment was created. Clipping rectangles
are copied unchanged. This function cannot be invoked when a segment is open.
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INSERT SEGMENT allows previously stored primitives (in segments in WISS) to be transformed and again
placed into the stream of output primitives. INSERT SEGMENT reads the primitives from a segment in the
WISS, applies the segment transformation followed by the insert transformation and then inserts them into
the viewing pipeline at the point before data are distributed to the workstations. All clipping rectangles in
the inserted segment are ignored. Bach primitive processed is assigned a new clipping rectangle, which is the
clipping rectangle in the GKS state list if the ‘clipping indicator’ entry in the GKS state list is: CLIP and is
f0,11x{0,1] if the ‘clipping indicator’ entry in the GKS state list is NOCLIP. In other words, inserted primi-
tives are assigned clipping rectangles in the same manner as directly created primitives. Thus, all primitives
processed by a single invocation of INSERT SEGMENT receive the same clipping rectangle. -Inserted infor-
mation may re-enter the WISS, if the WISS is active and a segment is open.

An invdcation of INSERT SEGMENT has no effect on output primitives passing through the pipeline before
or after| the invocation. The INSERT SEGMENT function can be used when a segment is opéibit the open
segmen} cannot, itself, be inserted.

46



https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)

The Graphical Kernel System Graphical input

4.8 Graphical input

4.8.1 Introduction to logical input devices

An application program obtains graphical input from an operator by controlling the activity of one or more

logical input devices, which deliver logical input values to the program.

A logical input device is identified by a workstation identifier, an input class and a device number.

The workstation identifier identifies an open workstation, belonging to category INPUT or OUTIN, of which
the logical input device is a part. The logical input device is implemented in terms of a physical input device

e - +} 1 smyiis-
or deVlCCSTTCStIIL OIT tIIC” WOTKSTa IO

The inppt class determines the type of logical input value that the logical input device deliverslyTh
classes gnd the logical input values they provide are:

a) | LOCATOR: a position in world coordinates and a normalization "transfor-
mation number.

b) STROKE: a sequence of points in world coordinates and-a normalization
transformation number.

c) VALUATOR: areal number.

d) CHOICE: a CHOICE status and a non-negative integer which represents a
selection from a number of choices.

e) PICK: a PICK status, a segment\iame and a pick identifier. Primitives
outside segments cannet be picked.

f) STRING: a character string(

The deviice number distinguishes differént logical input devices of the same class on the same works

e six input

ation.

A workstation of category INPUT or OUTIN contains at least one logical input device. A GKS inplementa-

tion prdviding at least one OUTIN workstation always provides an operator with at least one lo
device i each class defined-at the level (see 4.10.3) of the implementation.

bical input

e a logical
the group
nput from

attempt to read a logical input value from a specified logical
input device. This can only occur when the logical input device
is in REQUEST mode. GKS waits until the input is entered by
the operator or a break action is performed by the operator.
The break action is dependent on the logical input device and
on the implementation. If a break occurs, the logical input
value is not valid.
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h) SAMPLE: A specific invocation of SAMPLE <input class > causes GKS,
without waiting for an operator action, to return the current
logical input value of a specified logical input device. This can
only occur when the logical input device is in SAMPLE mode.

i) EVENT: GKS maintains one input queue containing temporally ordered

event reports. An event report contains the identification of a
logical input device and a logical input value from that device.
Event reports are generated asynchronously, by operator action
only, from input devices in EVENT mode.

A spegific logical input device is said to be taking part in an interaction during-the whole time
SAMHLE or EVENT mode, but, when it is in REQUEST mode, only-during the exed
REQUEST <input class > function for that device. Alternatively, an interaction with the device
inderway during that time. Many devices on many workstations mdy be taking part in
simultaneously.

to be

4.8.2

To degcribe the precise actions of the logical input devices, it is first necessary to describe their
with physical input devices, using the concept of measures and’triggers.

A logi bal input device contains a measure, a trigger, aninitial value, a prompt and écho type, a
data record containing details about the prompt and echo type. A logical input device’s 1

and a
trigger]

promptt and echo type, echo area, and data record can be supplied by the application program.

The measure of a logical input device is ‘a’value determined by one or more physical input devi

with a|
device;

indepepdent, active process (a measure process). Each state corresponds exactly with a logical inpy

The ¢
value.

conditions, this process.does not exist.

When
device
explairn
a valug

[.ogical input device model

‘The application program can remove the oldest event report
from the queue and examine its contents. The application can
also flush from the queue all event reports from a specified logi-
cal input device.

The Graphical Kernel System

that it is in
ution of a
may be said
interactions

relationship

n echo area
peasure and

are parts of the implementation of the workstation containing the logical input device. Ipitial value,

tes together

‘measure mapping’. More than one measure can simultaneously be determined by a single physical

a separate measure mapping applies for each measure. A measure can be seen as the

state of an
t value.

rrent state of the maedsure process (i.e. the device’s measure) is available to GKS as a lpgical input
Whenever the device is taking part in an interaction, the measure process is in existence. Under other

h measure, process comes into existence, the data in the workstation state list entry for the |

bgical input

are examined. The initial value is checked for legality according to input class depepdent rules
ed4n 4.8.4. If the check succeeds, the initial value is used as the current state of the process; otherwise
dependent on the logical input device is used. Next, a prompt is output to indicate that the device is

ready for use. (The prompt technique used by a device is determined by its prompt and echo type, which

may be selected by
complete.

calling the appropriate INITIALISE function.) Creation of the measure process is then

While the measure process is in existence, if echoing is required, output indicating the current state of the
measure process is provided to the operator. :

The trigger of a logical input device is a physical input device or a set of them together with a ‘trigger map-
ping’. The operator can use a trigger to indicate significant moments in time. At these moments, the trigger
is said to ‘fire’. A single operator action (for example, pressing a button or a light pen tip switch) causes the
firing of not more than one trigger. Several logical input devices can refer to the same trigger.
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A trigger can be seen as an independent, active process (a trigger process) that sends a message to one or
more recipients when it fires. A logical input device is a recipient of its trigger if there is a pending
REQUEST for it or if it is in EVENT mode. Both of these conditions can be true simultaneously for
different logical input devices. If there is at least one recipient for a trigger, the trigger process is in existence.
Under other conditions this process does not exist.

If a REQUEST for a logical input device is pending when the device’s trigger fires, the measure of that device
is used to satisfy the REQUEST. If one or more devices containing a given trigger are in EVENT mode
when the trigger fires, the identifications of those devices and their measure values are passed to the input
queue mechanism as sepdrate event reports. The input queue mechanism is described in detail in 4.8.5.

Whén a|trigger firing succeeds in satisfying a REQUEST, or adding event records to the input qugue, GKS
providey to the operator an acknowledgement the form of which depends on the implementation of the logi-
cal inpuf device. The acknowledgement is not controllable by a GKS function.

4.8.3 Of:erating modes of logical input devices

The mo

e of a logical input device may be changed by invoking the appropriat€SET <input class MODE
function| :

After arl invocation of SET <input class> MODE with the parameter REQUEST, no measure profess exists
for the gpecified device and the device’s identifier is not on its trigger’s list of recipients. After an invocation
with thel parameter EVENT, a newly initiated measure process is inlexistence for the specified devige and the
device’s [identifier is on its trigger’s list of recipients.

After an invocation with the parameter SAMPLE, a newly initiated measure process is in existenge for the
specified device, but the device’s identifier is not on its trigger’s list of recipients.

Initially |a logical input device is in REQUEST mode)

While af device is in REQUEST mode, a logicdl input value may be obtained by invoking the appropriate
REQUHST <device class > function. The'effects of doing so are as follows.

a) To create a measure process for the specified device and to set its value to the initial valuef from the
workistation state list as described in 4.8.4. Echoing is performed by the measure process if echping is on
for the specified device. ‘

b) T¢ add the device’s identifier to its trigger’s list of recipients. If the list was previously empty, the
trigger process is started.

c) Tg suspend GK S until the trigger of the specified device fires, or the operator invokes the break facility.
d) If|the trigger fired, to set the logical input value to the current state of the measure process.
‘€) Tq destroy the measure process.

f) Tq remove the device’s identifier from its trigger’s list of recipients. If this list becomes empty, the
triggerCprocess is destroyed.

g) If the trigger fired, to return the logical input value and the status OK, otherwise to return the status
NONE. ‘

While a logical input device is in SAMPLE mode, a logical input value may be obtained by invoking the
appropriate SAMPLE <input class> function. The effect of doing so is to set the logical input value to the
current state of the measure process without waiting for a trigger firing.

While a logical input device is in EVENT mode, logical input values are added as event reports to the input
queue, and may be obtained in sequence by invoking. AWAIT EVENT, and then invoking the appropriate

GET <device class > function. (More details of the input queue are given in 4.8.5.)

Figure 11 shows the effect of every operating mode on the measure and trigger of a logical input device.
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REQUEST mode Single value returned to
application program on trigger

firing. Interaction lasts for
single request. |

( measure & lf triocoar 3
N ‘ / NS5
SAMPLE mode Trigger inoperative. ¥alue
returned for each call to SAMPLE.
SAMPLE Multiple calls to«SAMPLE in
‘ * a single interaction.
C measure C trigger /)
EVENT mode Value and device identificatidn

sent to single queue on trigger

firing and removed by a call
to AWAIT EVENT.

QUEUE

AWAIT EVENT

(o]
( measure —~ \_ lrigger

—

Note: - thick arrows represent flow of input data
— thin arrows represent control

Figure 11 - The relationship between the measure and trigger for different operating modes, illustrated for a sin-
gle logical input device
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4.8.4 Measures of each input class )
Details of the measures of logical input devices of different classes are as follows.

A LOCATOR measure consists of a position in world coordinates and a normalization transformation
number. Let P and N denote these values.

Then P transformed to NDC by N lies within the workstation window. Also P lies within the window
specified by N and, in addition, P transformed to NDC by N lies outside all viewports of higher priority than
N. '

A STROKFE measure comsists of @ SeqUuernce of points i worid coordimates amd a normatization transforma-

tion number. Let Py....P,, be the points and N be the transformation number.

Then P;|(1 <i <m) transformed to NDC by N lie within the workstation window. Alse'P; (1<}i <m) lie
-within the window specified by N and, in addition, there is no viewport of higher priority. than N dontaining
all the ppints P; transformed to NDC by N. Thus, N may change as points are added to the stroke

Any invgcation of SET WINDOW, SET VIEWPORT or SET VIEWPORT INPUT PRIORITY cdn cause a
change in P (any P; for STROKE) or N or both, but the above conditions hold for the new values.

The rulek imply that no normalization transformation having priority d€ss*than that of transformafion 0 can
appear ip the state of a LOCATOR or STROKE measure process (with the default settings of thd viewport
input priorities, normalization transformation 0 has the highest).

A VALWATOR measure provides logical input values that are'real numbers. Each value lies between (possi-
bly including) minimum and maximum values, which are in the data record in the workstation state [list.

A CHOICE measure provides logical input values whese¢ components are OK or NOCHOICE and fn integer
in the rapge 1 to a device dependent maximum spegcified in the workstation description table. If the [first com-
ponent ip OK, then the integer is valid. CHOIEE input typically occurs when an operator presses a button
(the numeric identifier of the button determines the measure) or combination of buttons (the jleasure is
derived IAiom the combination of buttons pressed).

A PICK|measure provides logical input values whose components are OK or NOPICK, segment name and a
pick idemtifier. If the first component is OK, then the segment name and pick identifier obey the |following
rules:

a) The segment exists and has VISIBILITY on and DETECTABILITY on.
b) The segment is presént on the workstation containing the PICK device.

¢) The pick identifier is the pick identifier attribute of at least one output primitive in the segment. This is
tested using tle clipping parameters in effect when the primitive arrived at the workstation. Pprt of the
prim‘ifive lies\ within the workstation window and, if clipping was on, part also lies within the primitive’s

(normaliZation) clipping rectangle. Further, the primitive is not completely overlapped by primitives in a
segment_of higher priority. ‘

The PICK initial value is tested against the above rules whenever the PICK measure process is initiated. If
the rules are not satisfied, the process state is set to NOPICK.

For certain workstations, testing rule ¢) when the PICK measure process is. initiated, may be very expensive.
In such cases, only rules a) and b) need be tested.

The PICK measure is defined using the properties of output primitives and segments. PICK devices exist
only on workstations of category OUTIN.

A STRING measure provides logical input values which are character strings up to a device dependent max-
imum length specified by the buffer size value in the data record in the workstation state list.
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4.8.5 Input queue and current event report

The input queue contains zero or more event reports. Event reports contain pairs of values (device identifier,
logical input value) resulting from trigger firings. Event reports can be added to the input queue when logical
input devices in EVENT mode are triggered by the operator. Events can be removed from the input queue by
invocations of AWAIT EVENT, FLUSH DEVICE EVENTS and CLOSE WORKSTATION.

When a trigger that is part of one or more logical input devices in EVENT mode fires, the resulting event
reports are entered into the queue and marked as a group of simultaneous event reports. An event report for
each device is added to the input queue, if -and only if there is room for the whole group of simultaneous

event reports.

The order of reports within a group of simultaneous event reports is undefined.

If there is not room in the queue for all event reports when a trigger fires, input queue overflow h
Input [queue overflow is not reported to the application program immediately. It is reported v
mechanism during the next invocation of any GKS function that can remove eveniifeports fro
queue[(AWAIT EVENT, FLUSH DEVICE EVENTS, and CLOSE WORKSTATION). The inpy
‘to be ¢mptied before further event reports will be added. Between the detection-of input queue ¢
the next time AWAIT EVENT is invoked with the input queue empty, no“events are generate
firings

many gvents were in the queue when overflow occurred by calling AWAIT EVENT with zero timg

When|the ‘input queue overflow’ error is reported, the trigger causing the overflow is indicated
into the error state list the identification of any one of the logical input devices using that trlgge
in EVENT mode at the time the overflow was detected.

AWAIT EVENT, if the queue is not empty, removes.the first event report after copying the 1
value |nto the current event report in the GKS statedist. The workstation identifier, input class
numbg¢r are returned to the application program directly by AWAIT EVENT. If the queu
AWAIT EVENT suspends execution until an _event report is queued or until the specified timeou
elapsegl.

The application program may obtain,the contents of the current event report by calling the apprd
<inpyt class > function.

If, aftq
events

r removing the event report there remain in the queue other reports in the same group of s
as the removed report;”the ‘more simultaneous events’ entry in the GKS state list is set
ise it is set to NOMORE. :

hs occurred.
1a the error
m the input
It queue has
verflow and
i by trigger

and thus no acknowledgements are provided. (This permits the application program to determine how

out.)

by placing
which was

bgical input
and device
is empty,
period has

N
9

priate GET

multaneous
to MORE.

ue. CLOSE
that works-

ous event reports at the head of the queue, then the entry is set to NOMORE.

4.8.6 Inifialisation of input devices

VENTS or
simultane-

For each input class, there is an INITIALISE function which can only be called if the logical input device it

specifies is in REQUEST mode.
workstation state list (if the INITIALISE function is not called, then default values apply):

a) An initial value appropriate to the class.
workstation state list is unchanged.
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These functions provide the following information to a. device via the

If the initial value violates the rules, an error occurs and the
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b) A prompt and echo type that selects the prompting technique and, if echoing is on, the echoing tech-
nique for a logical input device. An implementation dependent prompt and echo type (type 1) is required
for all logical input devices. Further prompt and echo types appropriate to each class are defined but not
required. These further types are listed with the appropriate INITIALISE function. Prompt and echo
types above those are reserved for registration (see 4.1.2). Prompt and echo types less than 0 are device
dependent. -

¢) An echo area (xmin,xmax,ymin,ymax) in device coordinates. Input device implementations may use the

echo area for certain prompt and echo types to display prompts or echoes.

dA
and ¢

L4

data record. Some input classes have mandatory control values in the data record. Some prompt
ithi i ; ' é 4 i ( se values

occupy well defined places in the data record. In any data record used in initialising an_ifippt device,

valug
echo
{add
When a

s mandatory to the input class, if any, appear first followed by values mandatory to thedprompt and
type if any. Depending on the device and prompt and echo type, the data record may confain other
tional) information.

logical input device is REQUESTed, or when it is set to EVENT or SAMPLE mode, its

set to the initial value from the workstation state list, unless this is not a valid measure for the devige. If it is

not a v

for which the measure is set to NOPICK.

lid measure for the device, the measure is set to a device dependent value; except for PICK devices,

Prompt hnd echo types describe both the prompt, which informs the operator that the device is avaijable, and

the echd

device mode;, SET <input class> MODE, also control whether echo is on or.off. In addition, an i
tation de¢pendent acknowledgement of successful trigger firings is ‘provided.

, which informs the operator of the state of the measure. The functions provided to conltrol input
plemen-

The iterhs in data records mandatory for each class are; in a STROKE data record, input buffer size in
number (of points; in a VALUATOR data record, low value and high value; in a STRING data record, input
buffer sige and initial cursor position. Prompt and echo types which have mandatory values are types 2, 3, 4

and 5 fo

r CHOICE.
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4.9 GKS Metafile interface

For the purpose of long-term filing of graphical information, GKS provides an interface to sequentlal files
called GKS Metafiles (GKSMs). They can be used for:

a) transporting graphical information between systems;

The Graphical Kernel System

b) transporting graphical information from one place to another (for example, by means of magnetic
tapes);

¢) transporting graphical information from one GKS application to another;

d) storing accompanying non-graphical information.

The GKSMs behave hke workstatlons For output and 1nput several dlfferent workstatlons of the

MO an
applical
all GKS

The application program may write data in a metafile using WRITE ITEM TO GKSM?Y After
MO workstation the metafile may be opened as an MI workstation.

Three fi

are proyided to read and interpret metafiles. These functions assume that a metafile consists of a sg

items.

indicatef either that the item contains information that can be interpréted by GKS or that it cont;
mation fhat was written by an application program (using WRITE ITEM TO GKSM) When an ]
tation if opened, the first item in the metafile becomes the ‘current-item’.

GET I

READ
supplied

INTERI

and gen
metafile
tions. ]
appropr
expresse]
before b
function
all activ

The sps
format ¥

le to these workstations (they are not meanlngful) Clause A.5 of annex A gives a complete
functions which affect workstations of category MO and MI.

categories

s are not

listing of

Closing an

nctions, GET ITEM TYPE FROM GKSM, READ ITEM FROM GKSM and INTERPRET ITEM

ach item comprises an item type, an item data record length and’an-item data record. The

EM FROM GKSM delivers the item type and item data record length of the current item.

[TEM FROM GKSM copies the contents of therjitem data record of the current item into a
by the application program and then makes-the next item in the metafile the current item.

ate changes to entries in(the GKS state list. The geometric primitive attribute informatio
d in NDC, is transformed by the inverse of the currently selected normalization trans

s which control asingle workstation, but where a workstation is not specified, may be intef
b workstations:

cificationnof the format and content of a metafile is not part of this standard. Annex E d
vhichds sufficient for GKS purposes.

In order

control.
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Figure 12 shows the relationship between the application program, GKS, and the GKSM.

quence of
item type

hins infor-
M1I works-

data area

PRET ITEM takes the contents of a GKISM item data record supplied by the application program (as
delivered by READ ITEM FROM GKSM)-and causes appropriate changes in the set of GKS state
erates appropriate graphical output-as determined by the metafile specification. The information in
item data records can be regarded as falling into classes corresponding to the classes of GKS func-
'he interpretation of primitive attribute, clipping rectangle or clipping indicator informatri{m causes

variables

, which is
ormation

eing used to set thé¢-@ppropriate entries in the GKS state list. Information corresponding to GKS

preted on

escribes a

topreserve consistency of the file contents, the GKSM may be written and read only ugder GKS
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 Writing the GKSM Reading the GKSM
APPLICATION PROGRAM APPLICATION PROGRAM

| I | F_# f

graphical| - items
GKS user to be | graphical) | user
functions items interpreted litems items
| i |
GKS | GKS?™! |
I ! !

- | -}
GKSM | GKSM

Figure 12 - Relationship between GKS and GKSM
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4.10 GKS levels

4.10.1 Introduction to levels

The GKS system is designed to be usable by a wide range of applications, from static plotting to dynamic
motion and real time interaction. In addition, many display devices lack features (such as picking) that would
require considerable implementation effort to simulate with software. It is therefore desirable to permit GKS
implementations that do not include all of the functional capabilities defined in this International Standard.

4.10.2 The level structure
The functional capabilities.of GKS can be grouped into the major areas:

a) odtput (minimal performance, full performance);

b) input (no input, REQUEST input, full input);

¢) number of workstations (one workstation, multiple workstations); |
d) atfributes (only predefined bundles and individual attribute specifications possible; full bundle concept);

€) segmentation (none, basic segmentation (without Workstation Independent Segment Storage), full seg-
mentption).

If an arpitrary combination of capabilities were to be considered a valid GKS implementation, #n almost
unlimited number of different standard dialects would result and prograny portability, one of the major goals
of this International Standard, would not be achieved. Therefore, nine valid levels of the GKS system are
defined, in order to address the most common classes of equipment and“applications. - Each GKS implemen-
tation pfovides precisely the functions of one level. A GKS implementation is invalid if it lies befween two
defined lgvels.

The leve] structure has two independent axes: input and ‘all the other functions’, summarized as output.

The output level axis has the three possibilities:

0: Minimal outpuf;

1. Basic segmentation with full output;

2: Workstation Independent Segment Storage.
The inpyt level axis has the three possibilities:

a: No input;

b: REQUEST input;

c: Fpll input.

In GKS,|capabilities aresexpressed by functions and by ranges of parameters.

There arg three different types of capability at each level:

f) An| explicitly-'defined and required capability. Every GKS implementation at a specific level| supports
the capahility at that level.

g) A1l explicitly defined and non-required capability. A GKS implementation may support the ¢apability
and, if it does, it is implemented according to the explicit function definitions.

h) A conceptually defined and non-required capability. . A GKS implementation may provide the capabil-
ity. Its implementation follows general rules given by the GKS concepts and functional definitions.

The set of explicitly defined and required capabilities includes:
i) predefined bundle numbers up to the required minimum;
) linetypes 1 to 4;
k) marker types 1 to S;
1) text precision STROKE (output levels l\and 2);
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m) interior style HOLLOW,;
n) one input device for each input class defined at that level (input levels b and c);

- 0)-prompt and echo type 1 (input levels b and c).

The set

of explicitly defined and non-required capabilities includes:

p) text precision STROKE (output level 0);
q) interior style SOLID, PATTERN, HATCH;
r) transformable patterns;

s) s€

gment priority (output levels 1 and 2);

GKS levels

t) p

The set

u) lipetypes above 4;

V) 1

w) specific generalized drawing primitives;

X) p

y) specific escape functions.

Explici
capabil
sion ST
citly de
defined

4.10.3

The fac
a)d

1

AT B o C .S N TS N1

0o

ompt and echo types above 1 that are defined (input levels b and c).

of conceptually defined and non-required capabilities includes:
arker types above 5;

rompt and echo types above the defined set (input levels b and c);

y defined and non-required capabilities of a specific level can become explicitly defined an
ties in a higher level of GKS, through variations in the ranges of parameters, for example
ROKE and metafile workstations. Each GKS levelcontains precisely those functions thaft
fined and required in that level. However, ranges ‘of parameters may contain additiona
and non-required capabilities and conceptually defined and non-required capabilities.

[ .evel functionality
lities making up each of the components-of a level are as follows:

utput level 0: Minimal output

) basic control;

) all primitives available at least in minimal performance;

) use of predefined bundles only (no modification to bundles);

) colour representation modification possible;

) only one workstation with output capabilities available at a time;

) metafile workstations not required; if provided, then both input and output are available;
ided, then metafile functions return appropriate errors;

) multiple normalization transformations (but a system with normalization transformation f
ne-settable normalization transformation is allowable);

d required
text preci-
are expli-
explicitly

if not pro-

) and only

8

) suitable hasic inquiries;

9) pixel readback provided (non-pixel devices may report non-processing).
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b) Output level 1: Basic segmentation with full output
1) all output level 0 capabilities; ‘
2) full workstation control;
3) full output features;
4) full bundle concept;
5) multiple workstation concept;
6) metafile workstations required;
7) multiple settable normalization transformations;
) basic segmentation (no Workstation Independent Segment Storage);

) suitable inquiries.
c) Qutput level 2: Workstation Independent Segment Storage

) all output level 1 capabilities;
?) Workstation Independent Segment Storage.

d) Tpput level a: No ini)ut
) no facilities.

¢) Input level b: REQUEST input

) input device initialisation and mode setting functions;
) REQUEST functions on all appropriate devices; ;
) appropriate logical input devices include PICK if dnd only if combined with output level|l capabili-
ies;

4) function to set viewport input priority.

f) Input level c: Full input
) all input level b capabilities;
P}y SAMPLE and EVENT mode input.

Table | gives a summary of the functionality of each valid GKS level. Each box contains only those func-
tions added to the previous boxes ¢f the same row and column.
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GKS levels

Output Input Level /
Level a b ¢
No input, minimal control, only | REQUEST input, mode selting SAMPLE and EVENT input, no
predefined -bundles, multiple nor- | and initialise functions for logical | PICK.
malization transformation facili- | input devices, no PICK, and set
ties but minimum settable re- | viewport input priority
0 quired is 1, and all output func-
tions; metafile workstations op-
tional .
Full output including full bundle | REQUEST PICK, mode setting | SAMPLE and EVENT input for
concept, multiple workstation | and initialise for PICK PICK
concept, basic  segmentation
i (everything except Workstation
Independent Segment. Storage);
metafile workstations required
2 Workstation  Independent Seg-
ment Storage.

Embed{ied in the levels summarized above are variations in the nufmber of possibilities required i the set of
explicitly defined and required capabilities. Table 2 exactly identifies the minimum support which is always
providgd at each level.
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Table 2 - Minimum support réquired at each level

Level

CAPABILITY 0a 0b Oc la 1b Ic 2a 2b 2c
Foreground colours (intensity) i 1 1 1 1 i 1 1 1
Linetypes 4 4 4 4 4 4 4 4 4
Linewidths 1 1 1 1 1 1 1 1 1
Predefined polyline bundles 5 5 S 5 5 S S S 5
Settable polyline bundles - - - 20 20 20 20 20 20
Marker types 5 5 5 5 5 5 5 5 5
Marker srzes 1 1 1 1 1 1 1
Predefined polymarker bundles 5 5 5 S 5 5 S 5
Settable polymarker bundles ‘ - - - 20 20 20 20 20 20
Charactef heights (see note 1) 1 1 1 1 1 1 1 1 1
Charagtef expansion factors (see note 1) 1 1 1 1 1 1 1 1 1
String 'pr--cision fonts 1 1 1 1 1 1 1 1 1
Charactef precision fonts 1 1 1 1 1 1 i e
Stroke precision fonts 0 0 0 2 2 2 2 2 2
Predefinefl text bundles 2 2 2 6 6 6 6 -6 6
Settable fext bundles - - - 20 20 20 20 20 20
Predefinefl patterns (see note 2) 1 1 1 1 1 1 1 1 1
Settable patterns (see notes 2 and 5) - - - 10 10 10 10 10 10
Hatch styles (see note 3) 3 3 3 3 3 3
Predefinefd fill area bundles 5 5 5 5 5 5
Settable fjll area bundles - - - 10 10 10 10 10 10
Settable normalization transformations 1 1 1 10 10 10 10 10 10
Segment priorities (see note 4) - - - 2 2 2 2 2 2
Input clagses - 5 5 - 6 6 - 6 6
Prompt apd echo types per device - 1 1 - 1 1 - 1 1
Length of input queue (see note 5) - = 20 - - 20 - - 20
Maximunp string buffer size (characters) NS T2 72 - 72 72 - 72 72
Maximurp stroke buffer size (points) S 64 64 - 64 64 - 64 64
Workstatjons of category OUTPUT or OUTINV| 1 1 1 1 1 1 1 1 1
Workstatjons of category INPUT or OUTIN - 1 1 - 1 1 - 1 i
Workstatjon Independent Segment Storage - - - - - - 1 1 1
MO worNstations 0 0 0 1 1 1 1 1 1
MI work4tations 0 0. 0 1 l 1 1 1

0 indicates|explicitly defined and non-required at that level

- indicates [not defined at that level

NOTES

1 Relevanfonly for character and SITing precision (ext.

2 Relevant only for workstation supporting pattern interior style.
3 Relevant only for workstation supporting hatch interior style.
4 Relevant only for workstation supporting segment priorities.

5 Since available resources are finite and entries have variable size, it may not always be possible to achieve the minimum values in a

particular application.
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4.11 States of GKS and inquiry functions

4.11.1 Description of states
GKS exists in one of five different operating states (see figure 13):

GKCL = GKS closed;

GKOP = GKS open;

WSOP = At least one workstation open;
WSAC = At least one workstation active;
SGOP = Segment open.

GKS
closed

open close
GKS GKS

GKS
open

open first close last
workstation workstation

At least one /_\

open w.st. attribute setting

close w.st. workstation input
\/ open

activate first deactivate last
workstation workstation

am At least one /pr:me generatior

deactivate w.st. workstation attribute setting

TN

1 —4

) A ?,-Ss% , active input
create + close
ment segment
Segment /pm gengration
Of)en w'Stf 8 attribute setting
close w.st. open Taput

Figure 13 - Some transitions between operating states
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The operating state value is contained in a global static variable that is initialised, before the first invocation
of GKS, to the value GKCL. The operating states differ in so far as individual calls to GKS are allowed
only in certain operating states, as indicated in the functional description in clause 5.

The overall state of GKS is defined by a set of state variables having specific values. These state variables are
characterized by the fact that they allow a complete description of the effects of the functions. The total set of
GKS state variables contains the following subsets:

a) operating state;
b) GKS state list;
¢) segment state list for every existing segment;

d) input queue;
¢) wprkstation state list for every open workstation;
f) GKS error state list.

Certain| functions cause these state subsets to be allocated, made available and cancelled. When these state
subsets |are allocated, they are initialised with default values. When initialising a workstation state| list, some
of the default values are taken from the workstation description table for that-werkstation type. [There is a
workstation description table for each workstation type supported by the GKS‘implementation, The variables
of the sjate subsets are modified and inquired-by invocations of GKS functions.

When 4n error condition is detected during execution of a GKS funetion, GKS calls the ERROR HAN-
DLINGQ procedure. During execution of the ERROR HANDLING procedure, GKS is in an errof state. In
this errpr state, GKS allows only inquiry functions, the ERROR LOGGING procedure and the EMER-
GENCY CLOSE GKS procedure to be executed and no médifications to any of the state lists gxcept the
error state list.

4.11.2 Inquiry functions

Inquiry|functions return values directly from or dérived from the various state lists and workstatiqn descrip-
tion tabjes. The data types of the values and theldefault values of the entries are summarized in clayse 6.

The inquiry functions of GKS are designed-in such a way that they do not cause any errors to be generated.
Inquiry |functions for values that may\be logically unavailable have an output parameter, ‘error fndicator’,
that defermines whether or not thé other returned values are valid. The availability parameter [is of type
integer 4nd, in the event of the other values not being available, returns an error number, which id¢ntifies the
approptiiate GKS error condition: The same error numbers are used as for non-inquiry functiony and thus
the standard list of error meSsages should be consulted. If GKS'is not in the proper state, then| the error
number|appropriate to this)condition is the one returned, even if there are other reasons for the values being
unavaildble. If the values are available, zero is returned in the error indicator parameter.

For all yalues exgept zero the returned output values are implementation dependent. The descriptipn of each
inquiry function-lists the error indicator values that the function can return.

Some ifquiry functions that retrieve values from the workstation state lists have an input parameter of type
‘enumeration’ that can take the following values :

a) SET: -the values returned are those provided by the application program;

b) REALIZED:  the values returned are those used by the workstation when the actual values are
mapped to-the available values in the workstation. '
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4.12 Error handling

For each GKS function, a finite number of error situations is specified, any of which will cause the ERROR
HANDLING procedure to be called. Every GKS implementation supports this error checking. The ERROR
HANDLING procedure provides an interface between GKS and the application program. The ERROR
HANDLING procedure, if provided by the application program, may interpret the information about the
error and may store data in a data area for subsequent interpretation by the application program after return
from the GKS function that caused the error.

The GKS error handling strategy is derived from the following classification of errors:

I  errorsresulting in a precisely defined reaction;

II grrors resulting in an attempt to save the results of previous operations;

111 drrors which cause unpredictable results including the loss of information.
GKS recognizes three situations in which errors are detected:

A drror detected in GKS procedures;

B drror detected in procedures called from GKS (driver procedures, operating system procedurgs);

C drror detected in other areas of the application program.

If errorp are detected outside GKS (situation C), either the application program may regain contrpl over the
executign or program execution will be terminated abnormally. In the\latter case, results are unpredictable
(class IIT), and in the worst situation, all graphical information preduced so far in this job may [be lost. If,
howevef, the application program obtains control, it may attempt.to close GKS properly or at legst attempt
an emefgency closure by calling the EMERGENCY - CLOSE GKS'procedure. Similarly, if the err; occurs in
procedyres called by GKS and control is not returned properly’to GKS, the effects are unpredictable.

The EMERGENCY CLOSE GKS procedure is an implementation dependent facility. Its purpos¢ is to save
as much of the graphical information produced as possible. The effects of this procedure on the wprkstations
are left lundefined in this International Standard.. The EMERGENCY CLOSE GKS procedure mal be called
directly|from the application program. It is als¢_called from GKS itself as a standard error reactipn to class
IT errors.

Finally,| all errors that are listed explicitly’ as part of the definition of GKS functions belong to clags I. Either
they arg detected within GKS itself/(situation A) or a procedure called from GKS has returned conkrol, to the
corresppnding GKS procedure, with the appropriate error information (situation B). In all these class I
cases, GKS calls the ERRORMHANDLING procedure. If a GKS function is called with more thap one error
conditign applicable, at least-one error is reported.

The application program/may either provide its own ERROR HANDLING procedure or may usg that pro-
vided ag part of GKSSAny ERROR HANDLING procedure accepts the following information from GKS:

a) the identification of the error condition;
b) the identification of the GKS function that called the ERROR HANDLING procedure;
c) tl‘Ile error file.

The ERROR HANDLING procedure provided by GKS just calls the ERROR LOGGING procedure, using
the same set of parameters. The latter performs the following actions:

d) prints an error message and GKS function identification on the error file;
e) returns to the calling procedure.

This two-stage calling of the error procedures allows the application program to supply its own ERROR
HANDLING procedure, while still having access to services provided by the ERROR LOGGING procedure,
as shown in the following example of an application program supplied ERROR HANDLING procedure.
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Error handling

Example

PROCEDURE ERROR HANDLING (error number, identification of GKS function, error file);

Interpret GKS function and error identification
in order to select the following cases:

CASE “special treatment”:

Interpret error parameters as passed from GKS;
Store information for application program in application supplied data area;
Return to calling GKS procedure;

CASE ‘standard treatment’:

The Graphical Kernel System

All GKS
f) set

g) call ERROR HANDLING procedure with appropriate parameters;

h) set

in so.
All GKS

) that GKS is in the correct state;

k) ths

At least
is returng

i) Perllflorm built-in error reaction (normally, a function causing an erfor has no effect; to accon]

O RO R NS ; PRI
Al TININUIN LAARORTIINGY PIU\/CUUIC willl dll UV dUUVE Pal allivivl s,
Return to calling GKS procedure;

END.

procedures perform the following actions after detecting an error condition:

error state to ON;

error state to OFF;

e cases requires clean-up operations).
procedures check on entry (inthe following order):

it the values of input parameters are valid.

he first error detected is reported except that, in;the case of inquiry functions, the first erro
d via the error indicator. :

The app
ables.

tions, th¢ ERROR LOGGING procedure and the EMERGENCY CLOSE GKS procedure may be
the applifation program supplied ERROR HANDLING procedure. This is achieved by setting the ¢

to ON
afterwar

ication program supplied ERROR HANDLING procedure has access to the set of GKS s
owever, no modification of GKS state'is possible during error handling, i.e. only GKS inq

ior to calling the ERROR-HANDLING procedure from GKS and setting the error stat
s. An inquiry function canpiot generate an error.

plish this

- detected

tate vari-
hiry func-
called by
rror state
e to OFF
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4.13 Special interfaces between GKS and the application program

A uniform escape mechanism for allowing access to installation and hardware specific features (a ‘standard
way of being non-standard’) is provided by means of the ESCAPE function. Although the use of this
mechanism reduces the portability of the application program, it does so in an easily identifiable manner.

The ESCAPE function does not generate geometrical output; by contrast, the GENERALIZED DRAWING
PRIMITIVE can generate geometrical output not otherwise generated by GKS.
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5 GKS functions

5.1 Notational conventions
The heading of each function specifies

a) the function’s name; .

b) the GKS states in which the function may be used except that, for inquiry functions (see 5.9), only
those states in which the inquiry function can return valid values is specified;

More i
annex 4
ties-are

The pa
d)
e)t
f) f

tem|

ge
thei

h)t

c) tte GKS lowest level L at which the function is explicitly defined and required.

formation about levels and states can be found in 4.10 and 4.11 respectively. Clauses Al3
\ contain lists of all functions according to levels and states respectively. The GKS function
summarized in annex G.

rameter lists indicate for each entry
hether the entry is an input (In) or output (Out) parameter;
e name of the parameter;

r coordinate data, the coordinate system (WC, NDC, DC) used, in.the function call (coor]
b are explained in 4.6);

- value range (for example, ¢>0): the notation is explainedin 6.1;
ne data type, which is either of simple form (I, R, S, P2, E) representing:

integer

real

string

point

name :
enumeration type

s a compound based on one or. more of the simple forms (for example: n x P) or is a com
ent and structure of which arewnot defined in this International Standard:

data record

data types are expldined in 6.1.

and A.4 of
il capabili-

dinate sys-

ther, for enumeration type data, the permitted values, or, for{real and integer data, any restriction on

pound, the
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5.2 Control functions

Control functions

OPEN GKS . . GKCL L0a
Parameters:
In error file N
In  amount of memory units for buffer area I

Effect: GKS is set into the operating state GKOP = ‘GKS open’. The GKS state list is allocated and initial-
ised as indicated in 6.4, The GKS description table and the workstation descmptlon tables are made

NOTE -

available.

The entry ‘error file’ in the GKS error state list 1s set to the value specified by the first
The permitted buffer area which can be used by GKS for internal purposes is limited.

way to be described in the installation documentation.

Referertces:

Errors:
1
200

4.11
4.12

GKS not in proper state: GKS shall be in the state GKCL
Specified error file is invalid

parameter.

Certain environments might not permit' dynamic memory management. In this case, the buffer area may\be limited in a static

CLOSE GKS ; GKQP L0a

Paramdters:

Effect:

NOTE -
Referen

Errors:
2

none
GKS is set into the operating state GKCL = ‘GKS closed’. The GKS description table,

GKS files are closed.
GKS can be reopened by invokingthe function OPEN GKS.
ces: )

4.11
4.12

GKS not inproper state: GKS shall be in the state GKOP

OPEN

WORKSTATION v G s 5 >

Parameters:

In
In
In

Effect:

workstation identifier
connection identifier
workstation type

GKS state

list and the workstation description tables become unavailable. All GKS buffers are released and all

P L0a

N
N
N

If GKS is in operating state GKOP, it is set into the state WSOP = ‘at least one workstation open’.
GKS requests the operating system to establish the specified connection for a workstation character-

ized in the workstation description table by the ‘workstation type’. The workstation state

list is allo-

cated and initialised as indicated in 6.5. The workstation identifier is added to the set of open works-

tations in the GKS state list.
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functions GKS functions

OPEN WORKSTATION ensures that the display surface is clear, but does not clear the sur
lessly.

face need-

NOTE - The connection identifier is given in a form suitable for the application program language (for example, a ‘unit number’ in
FORTRAN or a ‘file identifier’ in PL/I).
An attempt to open.a workstation, with the same connection identifier and workstation type as one already open, causes error
26 to occur.
References:
452
4.11
Errors:
8 (GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
20 BSpecified workstation identifier is invalid
21 Bpecified connection identifier is invalid
22 Bpecified workstation type is invalid
23 Bpecified workstation type does not exist
24 Specified workstation is open
26 Specified workstation cannot be opened
28 Workstation Independent Segment Storage is already open
42 Maximum number of simultaneously open workstations would be exceeded
CLOSE| WORKSTATION WSOP,WSAC,SGOP LOa
Paramefers:
In orkstation identifier N
Effect: An implicit UPDATE WORKSTATION, (with the parameter update regeneration flag sef to PER-
ORM) is performed for. the specified\workstation. The workstation state list is deallodated. The
orkstation identifier is deleted from the set of open workstations in the GKS state list and from the
et of associated workstations in_the/ segment state list of every segment containing it. If [the set of
ssociated workstations of a segment becomes empty, the segment is deleted. The inpuf queue is
ushed of all events from all~devices on the workstation being closed. If the ‘identification|of one of
he logical input devices thatCaused an input queue overflow’ entry in the GKS error state]list refers
o this workstation identifier, then all the contents of that entry become undefined.
he connection to_theé workstation is released. GKS is set into operating state GKOP if nq worksta-
ions remain openi.) The display surface need not be cleared when CLOSE WORKSTATION is
invoked, but it_may be cleared.
Referenges:
5.2
8.5
5
Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
29 Specified workstation is active
147  Input queue has overflowed
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ACTIVATE WORKSTATION WSOP,WSAC Loa
Parameters: _

In . workstation identifier ' N

Effect: GKS is set into the operating state WSAC = ‘At least one workstation active’. The specified worksta-
tion is marked active in the workstation state list. The workstation identifier is added to the set of
active workstations in the GKS state list.

NOTE - Output primitives are sent to and segments are stored on all active workstations.

References:

452
4.11

Errors '

6 | GKS not in proper state: GKS shall be either in the state WSOP or in the state WSAC
20 | Specified workstation identifier is invalid

25 | Specified workstation is not open

29 | Specified workstation is active

33 | Specified workstation is of category MI

35 | Specified workstation is of category INPUT

43 | Maximum number of simultaneously active workstations would be-exceeded

DEACTIVATE WORKSTATION y WSAC LOa
Parameters: P
In |workstation identifier ‘ N

Effect: | The specified workstation is marked inactiv¢ in the workstation state list. The workstation jdentifier is
deleted from the set of active workstatioéns in the GKS state list. GKS is set into the opefrating state
WSOP = ‘At least one workstationopen’ if no workstation remains active.

NOTE -| While a workstation is inactive, primitives are not sent to it nor does it store new segments. Segments already ptored on this
workstation are retained. '

References:

452
4.11

Errors:
3 | GKS not inwproper state: GKS shall be in the state WSAC
20 | Specified workstation identifier is invalid
30 | Specified*workstation is not active
33 | Spécified workstation is of category MI
35 | Specified workstation is of category INPUT

CLEAR WORKSTATION WSOP,WSAC LO0a
Parameters: '
In workstation identifier N
In  control flag (CONDITIONALLY, ALWAYS) E

Effect: All of the following actions are executed in the given sequence:

a) All deferred actions for the specified workstation are executed (without intermediate clearing of
the display surface).
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Referenkes:

4.5.3
4
.5
4.7.1

#.5
4.5

Errors:

6 [KS not in proper state: GKS shall be either in.the state WSOP or in the state WSAC
20 Specified workstation identifier is invalid
25 [Specified workstation is not open '
33 BSpecified workstation is of category MI,
35 Bpecified workstation is of category ANPUT

b) The display surface is set to a clear state according to the control flag as follows:

CONDITIONALLY: .
the display surface is cleared only if the ‘display surface empty’ entry in the workstation state
list is NOTEMPTY.

ALWAYS: v
the display surface is cleared.

¢) If the ‘workstation transformation update state’ entry in the workstation state list is PEND-
ING, the ‘current workstation window’ and ‘current workstation viewport’ entries in the worksta-
tion state list are assigned the values of the ‘requested workstation window’ and ‘requested works-

1 1 - 2 Nt o ¢ atran -y A 3 £3 o an andata ata’ " 1e—qa ’)TPEND-

d) For all segments stored on the specified workstation, the workstation identifier-is deleted from
the ‘set of associated workstations” in the segment state list. If the ‘set of associated wofkstations’
of a segment becomes ‘empty’, the segment is deleted. The ‘set of stored segments for this works-
tation’ in the workstation state list is set to ‘empty’.

¢) The ‘new frame action necessary at update’ entry in the workstation\state list is set to [NO.
f) The ‘display surface empty’ entry in the workstation state list iscset. fo EMPTY.

ALL SEGMENTS ON-WORKSTATION ©  WSOP,WSAC,SGOP Lla

REDRAW
Parameters:

In  workstation identifier N
Effect: All of the following actions are executed in the given sequence:

a) Alldeferred actions for the specified workstation are executed (without intermediate ¢learing of
the display surface).
b) The display surface is cleared only if the ‘display surface empty’ entry in the workstation state
list is NOTEMPTY. The entry is set to EMPTY. :

70

¢) If the ‘workstation transformation update state’ entry in the workstation state list is PEND-
ING, the ‘current workstation window’ and ‘current workstation viewport’ entries in the worksta-
tion state list are assigned the values of the ‘requested workstation window’ and ‘requested works-
tation viewport’ entries; the ‘workstation transformation update state’ entry is set to NOTPEND-
ING.

d) All visible segments stored for this workstation (i.e. contained in the ‘set of stored segments for
this workstation’ in-the workstation state list) are redisplayed. This action typically causes the
‘display surface empty’ entry in the workstation state list to be set to NOTEMPTY.

¢) The ‘new frame action necessary at update’ entry in the workstation state list is set to NO.



https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

GKS functions

ISO 7942-1985(E)

References:

Errors:
7
20
25

4.5.3
4.5.4
4.5.5
4.7

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifier is invalid
Specified workstation is not open

Control functions

33
35
36

UPDA|
Param|

In
In

Effect:

NOTE -

Specified workstation 13 of caregory M1
Specified workstation is of category INPUT
Specified workstation is Workstation Independent Segment Storage

TE WORKSTATION WSOP,WSAC,SG(
bters: '

workstation identifier

update regeneration flag (PERFORM,POSTPON

DP LOa
N
E) E

necessary at update’ entry in the workstation state list,is*YES, then the following actions
in the given sequence:

a) The display surface is cleared only if the-‘display surface empty’ entry in the works
list is NOTEMPTY. The entry is set to EMPTY.

b) If the ‘workstation transformation Wpdate state’ entry in the workstation state lis
ING, the ‘current workstation window” and ‘current workstation viewport’ entries in

tation viewport’ entries; the ‘workstation transformation update state’ entry is set to N
ING.

this workstation’ in thé workstation state list) are redisplayed. This action typically
‘display surface empty’ entry in the workstation state list to be set to NOTEMPTY.

d) The ‘new frami€ action necessary at update’ entry in the workstation state list is set t
If the update regeneration flag is PERFORM, UPDATE WORKSTATION suspends the effect of SET DEFER

In that case, itis\equivalent to the following sequence of functions:

INQUIRE WORKSTATION DEFERRAL AND UPDATE STATES;
save deferral state; i
SET DEFERRAL STATE (ASAP,ALLOWED);

All deferred actions for the specified workstation are executed (without intermediate cledring of the
display surface). If the update regeneration flag is set’'to PERFORM and the ‘new fjame action

re executed

tation state

is PEND-
he worksta-

tion state list are assigned the values of the ‘requested workstation window’ and ‘requested works-

{OTPEND-

c) All visible segments stored on this workstation (i.e. contained. in the ‘set of stored spgments for

causes the

b NO.
RAL STATE.

sel deferral state to saved value:

If the value of the ‘new frame action necessary at update’ entry is NO or the update regeneration flag is POSTPONE,
UPDATE WORKSTATION merely initiates the transmission of blocked data. If the value of the entry ‘new frame action
necessary at update’ is YES and the update regeneration flag is PERFORM, UPDATE WORKSTATION behaves as

REDRAW ALL SEGMENTS ON WORKSTATION.

The ‘new frame actlion necessary al update’ entry in'a workstation state list is'set to YES during deferred action generation if

both of the following are true (see 4.5):

a) an action causing modification of the picture is actually deferred on that workstation;

b) the ‘workstation display surface does not allow modification of the image without redrawing the whole picture (for

example. plotter, storage tube display).
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References:

Errors:
7
20
25
33

4.5.3
454
4.5.5

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifier is invalid ,

Specified workstation is not open

Specified workstation is of category MI

GKS fanctions

35
36

SET DEFERRAL STATE | WSOP,WSAC,SG(
Paramdters: ‘ ‘

In - |workstation identifier

In |deferral mode : (ASAP,BNIG,BNIL,AST

In |implicit regeneration mode (SUPPRESSED,ALLOWE]
Effect: | The entries ‘deferral mode’ and ‘implicit regeneration mode™ for the specified workstatioy

References:

"(4.5.3

Errors;
7
20
25
33
35
36

MESS
Paramg

Specified workstation is of category INPUT
Specified workstation is Workstation Independent Segment Storage

P Lla

N
1) E
D) E

| are set in

the workstation state list. Depending on the new value ‘of ‘deferral mode’, deferred output may be

unblocked. If in the workstation state list, the new value of ‘implicit regeneratiorn
ALLOWED and ‘new frame action necessary at(update’ is YES, then .an action eq
REDRAW ALL SEGMENTS is performed.

4.5.5

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifieris invalid

Specified workstation is not open

Specified workstation is of category MI

Specified workstation’is of category INPUT

Specified workstation is Workstation Independent Segment Storage

AGE WSOP,WSAC,SGC

ters:

mode’ is
hivalent to

)P Lla

In
In

Effect:

72

workstation 1dentifier
message

The message function:

N
S

a) may display a message at an implementation dependent location on the workstation viewport or

on some separate device associated with the workstation.
b) does not alter the GKS state list.

¢) may affect the workstation in a purely local way (for example, requesting the operator to
change paper). Possible effects on the execution of the application program or on subsequent com-
mands sent to the workstation by GKS are stated explicitly in the implementation dependencies

manual.
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Control functions

References:
4.5.6
Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
36 Specified workstation is Workstation Independent Segment Storage
ESCAPE , GKOP,WSOP,WSAC,SGOL" LOa
Paramefers:
In pecific escape function identification N
In “escape input data record D
Out fescape output data record D
Effect: [The specified non-standard specific escape function is invoked. The, fofm of the escape d4ta records
land which of them are used may vary for different functions. Also the GKS states allowing the invo-
cation of a specific escape function may be restricted. The following rules govern the defipition of a
new specific escape function:
a) the GKS design concept (see clause 0) is not violated;
b) the GKS state lists are not altered;
¢) the function does not generate geometrical oufput;
d) any side effects are well documented.
Specific escape functions may apply to more than one workstation, for example all open wmrkstatlons
or all active workstations. The escape input data record can include a workstation identjfier where
this is required. '
NOTE - [Examples of specific escape functions anticipated at present are:
a) support of raster devices allowing the display of more than one frame buffer;
b) use of rasterop hardware to tanipulate data previously output by cell array.
[Where the specific escape function identification is bound to an integer in a programming language, specific eSclape function
identifications greater than 0 are reserved for registration and specific escape function identifications less than 0 afe implemen-
tation dependent.
Specific escape function-identifications are registered in the ISO International Register of Graphical Items, which {s maintained
by the Registration-Authority (see 4.1.2). When a specific escape function has been approved by ISO, the specific| escape func-
tion identification will be assigned by the Registration Authority.
Refererces:
413
Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
180 Specified escape function is not supported
181 Specified escape function identification is invalid
182 Contents of escape data record are invalid
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5.3 Output functions

POLYLINE WSAC,SGOP L0a
Parameters: :

In - number of points (2..n) I
“In - points wC axP

Effect: A sequence of connected straight lines is generated, staiting from the first point and ending at the last
point. The current values of the polyline attributes, as given by the GKS state list (see 6.4), are
hound to the primitive - The polyline attributes are listed in 4.4.2

If, after the workstation transformation, all points coincide, no error is generated and thther any-

thing is drawn is workstation dependent.

Referenges:

4.4.1
©44.2

4.4.3
4.5.3

Errors:

5 GKS not in proper state: GKS shall be either in the state WSAC o¥ in the state SGOP
100  Number of points is invalid

POLYMARKER ‘ WSAC,SGOP LO0a
Parameters: ' '
In umber of points : (1..n| 1
In oints ' wC . nxP

Effect: A sequence of markers is generated.to identify all the given positions. The current values of| the poly-
arker attributes, as given byithe GKS state list (see 6.4), are bound to the primitive. [The poly-
arker attributes are listed in-4.4.2,

NOTE - A marker is visible if and only if the marker position is within the clipping rectangle. The clipping of partially visjble markers
i$ workstation dependent.

Referenges:

44.1
44.2
44.4
453

Errors:
5 GKSTorm N
100 Number of points is invalid
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TEXT : v - WSAC,SGOP LOa
Parameters: ' ;
In  text position wC P
In character string . S

Effect: A character string is generated. The current values of the text attributes, as given by the GKS state
list (see 6.4), are bound to the primitive. The text attributes are listed in 4.4.2.

The text position is given in WC and transformed by the current normalization transformation.

If, after the workstation transformation, the height or width of a character is zero, no error is gen-
erated and whether anything is drawn is workstation dependent.

[f the character string contains a control character (for example, characters outside the(range 2/0 to
7/14 inclusive in ISO 646), the effect is workstation dependent. Either error 101 is generat¢d or some
visual effect may be generated or the character may be ignored. Even if error 101 occurs, the charac-
er string is displayed on all active workstations which do not generate error 101

NOTE - [[ext is clipped in a way that depends on the text precision as defined by the text font and précision currently sdlected (either
ia the text bundle or individually, depending upon the corresponding ASF).

Referenges:

#4.1

.4.2
1.4.5
4.5.3

Errors: , '
5 [GKS not in proper state: GKS shall be either in the state WSAC or in the state SGOP
101 {nvalid code in string

FILL AREA WSAC,SGOP LO0a
Parameters: ,
In  pumber of points ‘ 3..n) I
In points . wC nxP

Effect: A FILL AREA primitive-is generated. The current values of the fill area attributes, as given by the
GKS state list (see 6:4), are bound to the primitive. The fill area attributes are listed in 4.4.p.

[The polygon defined by the points is filled according to the fill area interior style currenfly selected
either via thé fill area bundle or individually, depending upon the corresponding ASF). [The boun-
Hary is drawa-for interior style HOLLOW, whereas, for other interior styles, the amount of the boun-
Hary that is' drawn ensures that two regions which share a common edge appear without ah apparent

ap or-overlap at that edge, to the extent that can reasonably be achieved.
Ef parts of the area are clipped, the resulting new boundaries become part of the area Boundaries.
M tod faoa Baouea 14N
L WAL \OUU usbuv 1'7}.

The interior of a polygon is defined in the following way (see figure 15). For a given point, create a
straight line starting at that point and going to infinity. If the number of intersections between the
straight line and the polygon is odd, the point is within the polygon; otherwise it is outside. If the
straight line passes a polygon vertex tangentially, the intersection count is not affected. If a point is
within the polygon, it is included in the area to be filled subject to the rule for boundaries.

If, after the workstation transformation, all points coincide, no error is generated and whether any-
thing is drawn is workstation dependent. If, after the workstation transformation, some or all lines in
a bounding polygon have a line segment in common, no error is generated. Whether the resulting line
segment is regarded as part of the boundary to be drawn or not is workstation dependent.
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For PICK input, a FILL AREA primitive displayed with interior style HOLLOW may be picked by
pointing at any point on the bounding polygon. A FILL AREA primitive displayed with interior
style SOLID or PATTERN may be picked by pointing at any point inside the polygon. Pointing at a
hole in the area does not identify that area. A FILL AREA primitive displayed with interior style
HATCH may be picked by pointing at any point on any hatch line. :

[
R

WINDOW

resulting AREAs after
clipping at the WINDOW

XR points added to polygon

Figure 14 - Examples of FILL AREA clipping

N=1-» P2 in -

P;: points to-be tested
N:- ' intersection count

Figure 15 - Area inside a polygon

References:

44.1
44.2
4.4.6
4.53

Errors: ; k
5 GKS not in proper state: GKS shall be either in the state WSAC or in the state SGOP
100 Number of points is invalid
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CELL ARRAY ‘ WSAC,SGOP LOa
Parameters: ‘
In cell rectangle (P,Q) WwWC 2xP
In dimensions of colour index array DX, DY (1.n) 2xI
In colour index array (0.n) nxnxI
Effect: A CELL ARRAY primitive is generated using the cell rectangle corners, the dimensions of the colour

NOTE - Cells/are mapped on display surface. If display location is within cell then cell colour is assigned to pixel.

index array and the colour index array.

A rectangle, which is taken to be aligned with the world coordinate axes, is defined by the points P
and Q. This rectangle is conceptually divided into a grid in DX x DY cells. Each cell has a width of
[PX-QX|/DX and a height of [PY-QY|/DY, where (PX,PY) are the coordinates of the cofnerpoint P
and (QX,QY) are the coordinates of the cornerpoint Q. The colour index array is»-orjented with
respect to the rectangle by associating the four corners as follows: the (1,1) element.is_associated with
the cell having P at one corner; the (DX,DY) element with the cell having Q)at one forner; the
(1,DY) element with the cell having the point (PX,QY) at one corner; the (DX;1)€lement with the cell
having the point (QX,PY) at one corner. The colour of each cell is specified by the ifdex of the
corresponding element of the colour index array. If an index is not present in the colour|table on a
workstation, a workstation dependent index is used on that workstation:

The rectangular grid defined by P,Q,DX and DY is subject to)all transformations, |potentially
transforming the rectangular cells into parallelograms. If part of'd transformed cell is outside the win-
dow, the transformed cell is partially clipped.

® X X X X X X X X

P 12 3 - - DX " : : x x x x x i X x x :
1 x x X
2 A :
3 x 4
DY ‘
x x b 3 x b 3 X xX x x o x x :

Q

CELL ARRAY TRANSFORMED PIXEL LOCATIONS
DX x DY CELLS CELL ARRAY ON DISPLAY SURFACE

Figure 16 - Mapping of CELL ARRAYs

Mapping the transformed cells onto the pixcis of a raster display (see figure 16) is performed by the
following rules:

a) If the centrepoint of a pixel lies inside the parallelogram defined by the transformed rectangle
its colour is set.
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b) The pixel is assigned the colour of the cell which contains the pixel’s centrepoint. Thus, the
pixel colour is selected by point sampling the transformed rectangle at the pixel centrepoint, not
by area sampling or filtering.

The minimal simulation required is to draw the transformed boundaries of the cell rectangle, using
implementation dependent colour, linewidth and linetype.

If, after the workstation transformation, the four corner points are coincident or collinear, no error is
generated and whether anything is drawn is workstation dependent.

References:

44.1
4.2
4.7
5.3

Errors:
5 GKS not in proper state: GKS shall be either in the state WSAC or in the state’ SGOP
91 Dimensions of colour array are invalid

GENERALIZED DRAWING PRIMITIVE (GDP) : WSAC,SGOP L0a

Parameters:

In umber -of points ©O..n I
In oints wC nxP
In DP identifier N
In DP data record D
Effect: A Generalized Drawing Primitive (GDP) of the type indicated by the GDP identifier is gengrated on
the basis of the given points and the GDP“data record. The current values of the entries in|the GKS
state list (see 6.4) for the sets of polyline, polymarker, text or fill area attributes are bound to the
rimitive. “These attributes are listed in 4.4.2. When the GDP generates output at the workstation,
zero or more of the sets of attributes are used. These are the sets of attributes most appropriate for
the specified GDP function and.are selected for the GDP as part of the definition of the GDP. (They

:Ire defined in the workstation description table.)
NOTE - The parameters are transmitted, to the workstation and interpreted in a workstation dependent way. In this way special capa-

bllities of the workstation ¢an be addressed. Even if error 104 or error 105 occurs, the GDP is displayed on all active worksta-
tions capable of doing so~For example, some of the primitives anticipated at present are:

a) circle: points)given are centre, peripheral point;
b) circular.arc-points given are centre, start point, end point to be connected anticlockwise in world coordinates;
c) ellipsenpoints given are 2 focal points, peripheral point;
dYelliptic arc: points given are 2 focal points, start point, end point to be connected anticlockwise in wotld coordinates;

eY interpolating curve (for example, spline): points given are interpolated.

The recommended set of atiributes to use for the above GDP examples would' be the polyline attributes.

It should be emphasized that the points, specified as parameters, are transformed by GKS after the interpretation .of the points
(as defining, say, a splihe curve or circle) is performed by the active workstations. For example, a GDP, which defines a circle,
would appear as an ellipse when the transformation has differential scaling for the two axes. Each specific GDP definition
defines how the transformation is applied to both the points and the shape of the GDP. Though the points cannot be clipped,
the resulting output of the GDP is ¢clipped against the clipping rectangle, if the ‘clipping indicator” entry in the GKS state list is
CLIP, and the workstation window. If a specific GDP is available on a workstation but is unable to be generated because the
current transformations or clipping rectangle are such that the preceding conditions would be violated, error 105 occurs.

The GDP data record attribute list may contain additional data for each point (for example, vertex order for splines) which
remain untransformed. These have 10 be defined for a specific GDP. In defining a new GDP, the GKS design concepts (see
clause 0) are not violated. The set of generalized drawing primitives implemented on a workstation may be empty.
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Where the GDP identifier is bound to an integer in a programming language, GDP identifiers greater than 0 are reserved for
registration and GDP identifiers less than 0 are implementation dependent.

GDP identifiers are registered in the ISO International Register of Graphical Items, which is maintained by the Registration
Authority (see 4.1.2). When a GDP has been approved by ISO, the GDP identifier will be assigned by the Registration
Authority.

References:
4.4.1
442
4.4.8
4353
4.13
Errors: ‘
5 |GKS not in proper state: GKS shall be either in the state WSAC or in the state SGOP
100 |Number of points is invalid
102 | Generalized drawing primitive identifier is invalid
103 |Content of generalized drawing primitive data record is invalid
104 | At least one active workstation is not able to generate the specified generalized drawing primitive
105 | At least one active workstation is not able to generate the specified generalized drawing primitive under

the current transformations and clipping rectangle
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5.4 Qutput attributes

5.4.1 Workstation independent primitive attributes

SET POLYLINE INDEX GKOP,WSOP,WSAC,SGOP LOa

Parameters:
In  polyline index (1..n) I

Effect: The ‘current polyline index’ entry in the GKS state list is set to the value specified by the parameter.
This value is used when creating subsequent POLYLINE output primitives.

Referenkes:
1.4.2
4.4.3

Errors:
8 IGKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

60 |Polyline index is invalid

SET LINETYPE GKOP,WSOP,WSAC,SGOP LOa

Paramelers:

In Jinetype : (-n..-1,1..1) I
Effect: [The ‘current linetype’ entry in the GKS state list.s set to the value specified by the paran{eter. This
' value is used for the display of subsequent POLYLINE output primitives, created when the ‘current
inetype ASF’ entry in the GKS state list is INDIVIDUAL. This value does not affect the|display of
subsequent POLYLINE output primitives;.ereated when the ‘current linetype ASF’ entry in the GKS
state list is BUNDLED.

I inetype values produce linetypes ds indicated:

<0 implementation dependent
solid line
dashed line
dotted line
dashed-dotted line
5 reserved for registration

VRN

[f the specified linetype is not available on a workstation, linetype 1 is used on that workstation.

NOTE - [Linetype values are regisiered in the ISO International Register .of Graphical Items, which is maintained by the] Registration
A uthority (see 4.1.2). 'When a linetype has been approved by ISO, the linetype value will be assigned by the| Registration
Authority.

Reféwu TS,
442
443

Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

63 Linetype is equal to zero
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SET LINEWIDTH SCALE FACTOR GKOP,WSOP,WSAC,SGOP LOa
Parameters:

In linewidth scale factor » ’ >0 R

Effect: The ‘current linewidth scale factor’ entry in the GKS state list is set to the value specified by the
parameter. This value is used for the display of subsequent POLYLINE output primitives, created
when the ‘current linewidth scale factor ASF’ entry in the GKS state list is INDIVIDUAL. This
value does not affect the display of subsequent POLYLINE output primitives, created when the
‘current linewidth scale factor ASF’ entry in the GKS state list is BUNDLED.

The linewidth scale factor is applied to the nominal linewidth on a workstation; the result is mapped
by the workstation to the nearest available linewidth. ’

References:

442
443

Errorsp
8| GKS not in proper state: GKS shall be in one of the states GKOP, WSOP,;WSAC or SGOP
65| Linewidth scale factor is less than zero

SET HOLYLINE COLOUR INDEX GKOP,WSOP,WSAC,SGOP L0a
Paramegters:
In | polyline colour index {0.ln) 1

Effect:| The ‘current polyline colour index’ entry in the GKS state list is set to the value specified by the
parameter. This value is used for the display of subsequent POLYLINE output primitiyes, created
when the ‘current polyline colour index< ASF” entry in the GKS state list is INDIVIDUAL. This
value does not affect the display of ‘subsequent POLYLINE output primitives, created when the
‘current polyline colour index ASF*‘entry in the GKS state list is BUNDLED.

The colour index is a pointer into the colour tables of the workstations. If the specified dolour index
is not present in a workstation' colour table, a workstation dependent colour index is uped on that
workstation. '

References:

4.4.2
443

Errors|
8| GKS nokin proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
92| Colour~index is less than zero ’

SET POLYMARKER INDEX GKOP,WSOP,WSAC,SGOP L0a
Parameters:
In  polymarker index (1..n) I

Effect: The ‘current polymarker index’ entry in the GKS state list is set to the value specified by the parame-
ter. This value is used when creating subsequent POLYMARKER output primitives.

References:

4.4.2
444
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Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
66 Polymarker index is invalid

SET MARKER TYPE ' GKOP,WSOP,WSAC,SGOP L0a
Parameters: .
In  marker type , (-n..-1,1..n) I

Effect: The ‘current marker type’ entry in the GKS state list is set to the value specified by the-parameter.
his value is used for the display of subsequent POLYMARKER output primitives, created when the
current marker type ASF’ entry in the GKS state list is INDIVIDUAL. This value does|not affect
he display of subsequent POLYMARKER output primitives, created when the,‘current marker type
ASF’ entry in the GKS state list is BUNDLED.

‘Marker type values produce centred symbols as indicated:

<0 implementation dependent

1 .
2 +
3 *
4 0
5 X
>6 reserved for registration

Marker type 1 is always displayed as the smallest displayable dot. If the specified marker fype is not
available on a workstation, marker type 3 (¥*) is used on that workstation.

NOTE - Marker type values are registered in the ISO International Register of Graphical Items, which is maintained by ]:e Registra-
tion Authority (see 4.1.2). When a marker type has been approved by ISO, the marker type value will be assigned by the
Registration Authority.

Referenges:

$4.2
444

Errors:
8 GKS not in proper state GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
69 Marker type is equal,to zero

SET MARKER'SIZE SCALE FACTOR GKOP ,WSOP,WSAC,SGOP L0a

Parame:l;rs:
In i ate factor = R

Effect: The ‘current marker size scale factor’ entry in the GKS state list is set to the value specified by the
parameter. This value is used for the display of subsequent POLYMARKER output primitives,
created when the ‘current marker size scale factor ASF’ entry in the GKS state list is INDIVIDUAL.
This value does not affect the display of subsequent POLYMARKER output primitives, created when
the ‘current marker size scale factor ASF’ entry in the GKS state list is BUNDLED.

The marker size scale factor is applied to the nominal marker size on a workstation; the result is
mapped by the workstation to the nearest available marker size.

References:

442
44.4
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Errors: -
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
71 Marker size scale factor is less than zero

SET POLYMARKER COLOUR INDEX GKOP,WSOP,WSAC,SGOP L0a
Parameters:
In  polymarker colour index (0..n) I

Effect:[ The “current polymarker colour index’ entry in the GKS state [ist is set to the value spedified by the
parameter. This value is used for the display of subsequent POLYMARKER output primitives,
created when the ‘current polymarker colour index ASF’ entry in the GKS statelist [is INDIVI-
DUAL. This value does not affect the display of subsequent POLYMARKER .outpuf primitives,
created when the ‘current polymarker colour index ASF’ entry in the GKS state list is BUNDLED.

The colour index is a pointer into the colour tables of the workstations. If the specified dolour index
is not present in a workstation colour table, a workstation dependent colour index is used on that
workstation.

Referepces:
4.4.2
4.4.4

Errors : ,
' 8| GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP,
92 | Colour index is less than zero \

. SET TEXT INDEX GKOP,WSOP,WSAC,SGOP Loa

Paramgters:
In |text index (1jn) I

Effect:| The ‘current text index’ entry in the GKS state list is set to the value specified by the pargmeter. This
value is used when creating subsequent TEXT output primitives.

Referepces:

442
445

Errors
8| GKS-not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOF
72| Text index is invalid

SET TEXT FONT AND PRECISION GKOP,WSOP,WSAC,SGOP LOa
Parameters:
In text font and precision (-n..-1,1..n;STRING,CHAR,STROKE) (LE)

Effect: The ‘current text font and precision’ entry in the GKS state list is set to the value specified by the
parameter. This value is used for the display of subsequent TEXT output primitives, created when
the ‘current text font and precision ASF’ entry in the GKS state list is INDIVIDUAL. This value
does not affect the display of subsequent TEXT output primitives, created when the ‘current text font
and precision ASF’ entry in the GKS state list is BUNDLED.
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Text font and precision is a single text aspect; a particular text font can be available at some, but not
necessarily all, precisions.. Text font 1 contains a graphical representation of the characters defined in
ISO 646 (seec 4.4.5). Text fonts greater than 1 are reserved for registration. Text fonts less than 0 are
implementation dependent. The text precision value determines the fidelity with which the other text
aspects are used. The values of text precision, in order of increasing fidelity, are STRING, CHAR
and STROKE (see 4.4.5). ) '

If the specified text font and precision is not available on a workstation, the value (1;STRING) is
used on that workstation.

NOTE - Text font numbers are registered in the ISO International Register of Graphical Items, which is maintained by the Registration
Authority (see 4.1.2). When a text font has been approved by ISO, the text font number will be assigned by the Registration
Authority.

Referendes:

442
44.5

Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOPCWSAC or SGOP
75 Text font is equal to zero

SET CHARACTER EXPANSION FACTOR GKOP,WSOP,WSAC,SGOP L0a

Parametgrs: ,

haracter expansion factor ‘ > [1) R
e

'he ‘current character expansion factor’ entry inthe GKS state list is set to the value speciffed by the

In ¢

1

parameter. This value is used for the display\of subsequent TEXT output primitives, cregted when
{

q

¢

Effect:

he ‘current character expansion factor ASF entry in the GKS state list is INDIVIDUAL. This value
oes not affect the display of subsequent FEXT output primitives, created when the ‘current{character
xpansion factor ASF’ entry in the GK S state list is BUNDLED.

Referendes:

44.2
445

Errors: ‘ v :
8 GKS not in properGtate: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
77 Character expansion factor is less than or equal to zero

SET CHARACTER SPACING GKOP,WSOP,WSAC,SGOP LOa
Parameters:
In character spacing R

Effect: The ‘current character spacing’ entry in the GKS state list is set to the value specified by the parame-
ter. This value is used for the display of subsequent TEXT output primitives, created when the
‘current character spacing ASF’ entry in the GKS state list is INDIVIDUAL. This value does not
affect the display of subsequent TEXT output primitives, created when the ‘current character spacing
ASF’ entry in the GKS state list is BUNDLED.

References:

4.4.2
4.4.5
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Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

SET TEXT COLOUR INDEX GKOP,WSOP,WSAC,SGOP LOa
Parameters:
In text colour index (0..n) 1

Effect: The ‘current text colour index’ entry in the GKS state list is set to the value specified by the parame-
ter. This value is used for the display of subsequent TEXT output primitives, creaigd when the
‘current text colour index ASF’ entry in the GKS state list is INDIVIDUAL. This)value does not
affect the display of subsequent TEXT output primitives, created when the ‘current téxt ¢olour index
ASF’ entry in the GKS state list is BUNDLED.

The colour index is a pointer into the colour tables of the workstations. If the specified ¢olour index
"is not present in a workstation colour table, a workstation dependent colour index is ysed on that
workstation.

Refergnces:

44.2
4.4.5

Errorg:
8| GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOF
92| Colour index is less than zero

SET CHARACTER HEIGHT GKOP,WSOP,WSAC,SGOP LOa
Paranmeters:
In | character height wC >0 R

Effect| The ‘current character height entry in the GKS state list is set to the value specified by the parameter.
The ‘current character width’ entry in the GKS state list is also set to the value speqified by the
parameter. These values-dre used when creating subsequent TEXT output primitives.

Refer¢nces:

442
44.5

Errory:
8| GKS-not in proper state. GKS shall be in one of the states GKOP, WSOP, WSAC or SGOR
78| Character height is less than or equal to zero

SET CHARACTER UP VECTOR GKOP,WSOP,WSAC,SGOP L0a
Parameters:
In character up vector wC 2xR

Effect: The ‘current character up vector’ entry in the GKS state list is set to the value specified by the param-
eter. The ‘current character base vector’ entry in the GKS state list is set to a vector, of arbitrary
length, at right angles in the clockwise direction to the value specified by the parameter.. These values
are used when creating subsequent TEXT output primitives.
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References:

44.2
4.4.5

Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
79 - Length of character up vector is zero

SET TEXT PATH GKOP,WSOP,WSAC,SGOP Loa
Parameters: . ,
In ext path (RIGHT,LEFT,UP,DOWN) E

Effect: The ‘current text path’ entry in the GKS state list is set to the value specified by the paramgeter. This
“value is used when creating subsequent TEXT output primitives.

NOTE - A change in the value of ‘current text path’ may make the value of the ‘current text alignhent” entry inappropriatd.

Referentes:

.4.2
t.4.5

Errors: '
8 (GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

SET THXT ALIGNMENT GKOP,WSOP,WSAC,SGOP 1.0a
Parameters:

In  {ext alignment
(NORMAL,LEFT,CENTRE RIGHT;NORMAL,TOP,CAP,HALF,BASE BOTTOM) 2xE

Effect: The ‘current text alignment’-entry in the GKS state list is set to the value specified by the parameter.
['his value is used when creating subsequent TEXT output primitives. Text alignment has|two com-
ponents: horizontal and-vertical.

Referentes:
1.4.2
.4.5

Errors:
8 (KS rotin proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

SET FILL AREA INDEX GKOP,WSOP.,WSAC,SGOP L0a
Parameters:
In fill area index (1..n) I

Effect: The ‘current fill area index” entry in the GKS state list is set to the value specified by the parameter.
This value is used when creating subsequent FILL AREA output primitives.

References:

442
4.4.6
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Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
80 Fill area index is invalid

SET FILL AREA INTERIOR STYLE GKOP,WSOP,WSAC,SGOP L0a
Parameters:
In fill area interior style (HOLLOW,SOLID,PATTERN,HATCH) E

Effect{ The ‘current fill area interior style’ entry in the GKS state list is set to the value spedified by the
parameter. This value is used for the display of subsequent FILL AREA output primitjves, created
when the ‘current fill area interior style ASF’ entry in the GKS state list is INDIVIDUAL. This
value does not affect the display of subsequent FILL AREA output primitives; creatgd when the
‘current fill area interior style ASF’ entry in the GKS state list is BUNDLED:

The fill area interior style is used to determine in what style the area is filled and the popsible values
are: HOLLOW, SOLID, PATTERN and HATCH (see 4.4.6).

If the requested interior style is not available on a workstation, HOLLOW is used on that worksta-
tion. '

Refergnces:

4.4.2
4.4.6

Errorg: ,
8| GKS not in proper state: GKS shall be in one of-the states GKOP, WSOP, WSAC or SGOF

SET HILL AREA STYLE INDEX GKOP,WSOP,WSAC,SGDP LOa

Parameters:
In | fill area style index ‘ (-n..-1,1{.n) 1

Effect] The ‘current fill area style index’ entry in the GKS state list is set to the value specified by the param-
eter. This value is used-for the display of subsequent FILL AREA output primitives, created when
the ‘current fill area-style index ASF’ entry in the GKS state list is INDIVIDUAL. This value does
not affect the display of subsequent FILL AREA output primitives, created when the ‘current fill area
style index ASF)entry in the GKS state list is BUNDLED. '

For interior-styles HOLLOW and SOLID, the style index value is unused. For interiof style PAT-
TERN; the style index value is greater than 0 and is a pointer into the pattern tables of the worksta-
tions.. For interior style HATCH, the style index value is non-zero and determines which jof a number
of ‘hatch styles is used: hatch styles greater than 0 are reserved for registration; hatch styles less than 0
are workstation dependent. er

If the requested style index is not available on a particular workstation, style index 1 is used on that
workstation. If style index 1 is not present on that workstation, the result is workstation dependent.

NOTE - Hatch style values are registered in the ISO International Register of Graphical Items, which is maintained by the Registration
Authority (see 4.1.2). When a hatch style has been approved by ISO, the hatch style value will be assigned by the Registration
Authority.

References:

4.4.2
4.4.6
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Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
84 Style (pattern or hatch) index is equal to zero

SET FILL AREA COLOUR INDEX GKOP,WSOP,WSAC,SGOP Loa

Parameters:

In  fill area colour index ‘ 0..n) I

Effect: The ent—fill-area—eo dex—e n—the-GKSstatelistis—setto—thevaluespecified by the
barameter. This value is used for the display of subsequent FILL. AREA output primitives, created
hen the ‘current fili area colour index ASF’ entry in the GKS state list is INDIVIDUAYT. [This value
Hoes not affect the display of subsequent FILL AREA output primitives, created when the ‘current fill
irea colour index ASF’ entry in the GKS state list is BUNDLED.

[he colour index is a pointer into the colour tables of the workstations. If the-Specified cdlour index
s not present in a workstation colour table, a workstation dependent colour index is us¢d on that
orkstation. ' ,

kd
a¥a e en O a e a

Referenges:

4.2
.4.6

Errors:
8  {7KS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
92 Colour index is less than zero

SET PATTERN SIZE 4 GKOP,WSOP,WSAC,SGOP Lo0a
Paramefers:
In battern size ' WC SX,SY>p 2xR

he ‘current pattern width vector’ entry in the GKS state list is set to the vector (SX,0). The ‘current
pattern height vector’ entry,in the GKS state list is set to the vector (0,SY). When the currently
telected (either via the(fill ‘area bundle or individually, depending on the corresponding ASF) fill area
interior style is PATTERN, these values are used, where possible, in conjunction with the ‘current
battern reference peint’ entry in the GKS state list for displaying the FILL AREA output pfimitives.

Referenges:

4.4.2
4.4.6

Errors:
8§ GESHorin
87 Pattern size va

PEOPEI—State S

lue is not positive

SET PATTERN REFERENCE POINT GKOP,WSOP,WSAC,SGOP L0a
Parameters:
In reference point wC P

Effect: The ‘current pattern reference point’ entry in the GKS state list is set to the value specified by the
parameter. When the currently selected (either via the fill area bundle or individually, depending
upon the corresponding ASF) fill area interior style is PATTERN, this value is used; where possible,
in conjunction with the ‘current pattern width vector’ and ‘current pattern height vector’ entries in the
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GKS state list for displaying the FILL AREA output primitives.
References:

4.4.2

4.4.6

Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

SET ASPECT SOURCE FLAGS 7 GKOP,WSOP,WSAC,SGOP L0a
Paramgpters:
In |list of Aspect Source Flags (BUNDLED,INDIVIDUAIL) 13xE

Effect:| The Aspect Source Flags (ASFs) in the GKS state list are set to the values, inidicated by the parame-
ter. The elements of the list of ASFs are arranged in the following order:

linetype ASF

linewidth scale factor ASF
polyline colour index ASF
marker type ASF

marker size scale factor ASF
polymarker colour index ASF
text font and precision ASF
character expansion factor ASF
character spacing ASF

text colour index ASF

fill area interior style ASF

fill area style index ASF

fill area colour index ASF

Referepces:

4.4.2

Errors .
8| GKS not in proper stdte) GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

SET PICK IDENTIFIER GKOP,WSOP,WSAC,SGOP L1b
Paramgters: '
In | pick identifier N
Effect: L Th ‘cuese P . . .
References:
4.4.2
4.7.1

4.8.1
4.8.4

Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
97 - Pick identifier is invalid
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5.4.2 Workstation attributes (representations)

SET POLYLINE REPRESENTATION ' WSOP,WSAC,SGOP

functions

Lla

Parameters:

In  workstation identifier ~ N
In polyline index ; . (1..n) I
In  linetype ' ; (-n..-1,1..n) I
In linewidth scale factor : >0 R
In  polyline colour index (0..n) I
Effect: In the polyline bundle table of the workstation state list, the given polyline index is assocfated with
he specified parameters. '
Linetype: ‘
linetype values produce linetypes as indicated:
<0  implementation dependent
1 solid line '
2 dashed line
3 dotted line
4 dashed-dotted line
=35  reserved for registration
LLinewidth scale factor: _ _ :
a scale factor applied to the nominal linewidth. The ‘result is. mapped by the workstation to the
nearest available linewidth.
Holyline colour index:
pointer into the colour table of the workstation.
The polyline bundle table in the workstationstate list has predefined entries taken from the|worksta-
tlon description table; a number (see table 2; in 4. 10) are predefined for every workstation of] category
QUTPUT and OUTIN. Any table entfy (including the predefined entries) may be redefined|with this
function. v
hen polylines are displayed, the polyline index refers to an entry in the polyline bundle [table. If
pplylines are displayed with a~polyline index that is not present in the polyline bundle table| polyline
index 1 is used. Which 6f,the aspects in the entry are used depends upon the setting of the
corresponding ASFs (see4.4.2), ,

NOTE - Linetype values are registered in the ISO International Register of Graphical Items, which is maintained by the R egistratioh
Apthority (see 4.1.2),~When a linetype has been approved by ISO, the linetype value will be assigned by the Registration
Apthority.

Referencgs:

444.3
4)5.3
Errors: ' ' o T
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category MI
35 Specified workstation is-of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
60 Polyline index is invalid
63 - Linetype is equal to zero
64 Specified linetype is not supported on this workstation
65 Linewidth scale factor is less than zero
Colour index is invalid

93
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Output attributes

WSOP,WSAC,SGOP Lla

Parameters:
In  workstation identifier N
In  polymarker index (1.n) I
In  marker type (-n..-1,1..n) I
In ~ marker size scale factor >0 R
In polymarker colour index ’ 0..n) I

Effect: In the polymarker bundie table of the workstation state list, the given polymarker index is associated

with the specified parameters.

NOTE -

Referen

A a2l frraaae
FYLALLlNwi LJ lJ\d;

marker type values produce centred symbols as indicated:

<0 implementation dependent

1 .
2 +
3 *
4 0
5 X
>6 reserved for registration

Marker type 1 is always displayed as the smallest displayable'dot.
Marker scale factor:

nearest available marker size.

Polymarker colour index:
a pointer into the colour table of the workstatlon

The polymarker bundle table in the workstation state list has predefined entries taken from
tation description table; a number (seextable 2, in 4.10) are predefined for every wor
category OUTPUT and OUTIN. Any table entry (including the predefined entries) may Y
with this function.

table. If polymarkers are ‘displayed with a polymarker index that is not present in the
bundle table, polymarker,index 1 is used. Which of the aspects in the entry are used depeng
setting of the corresponding ASF's (see 4.4.2).

Marker type values are fegistered in the ISO International Register. of Graphical Items, which is maintained by,

Registration Authority.
CESs:

4.4.4
4.5.3

Errors:

a scale factor applied to the nominal marker size. Theyresult is mapped by the workstdtion to the

the works-
kstation of
e redefined

When polymarkers are displayed, the polymarker index refers to an entry in the polymarker bundle

polymarker
s upon the

the Registra-

tion Authority (see 4J:7). When a marker type has been approved by ISO, the marker type value will be aspigned by the

7
20
25
33
35
36
66
69
70
71
93

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifier is invalid

Specified workstation is not open )

Specified workstation is of category M1

Specified workstation is of category INPUT -

Specified workstation is Workstation Independent Segment Storage
Polymarker index is invalid

Marker type is equal to zero

Specified marker type is not supported on this workstation

Marker size scale factor is less than zero

Colour index is invalid
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SET TEXT REPRESENTATION

GKS functions

WSOP,WSAC,SGOP Lla

Parameters:
In  workstation identifier . N
In text index ; (1..n) I
In  text font and precision (-n..-1,1..n;STRING,CHAR,STROKE) (LE)
In ~ character expansion factor >0 R
In character spacing o R
In text colour index (0..n) I

Effect: In the text bundle table of the workstation state list, the given text index is associated with the

NOTE - Text font numbers are registered in the ISO International Register of Graphical Items, which is maintained by the

Referenges:

Errors:

92

7
20
25
33
35
36
72
75
76
77
93

specified parameters.

lext font and precision: : P
a single text aspect; a particular text font can be available at some, but not necessdrily]

tains a graphical representation of the characters defined in ISO 646 (see 4.4.5)./Text fo
than 1 are reserved for registration. Text fonts less than 0 are implementation depen
text precision value determines the fidelity with which the other text aspects are used.

of text precision, in order of increasing fidelity, are STRING, CHAR and STROKE (see

Character expansion factor: ‘ ;
specifies the deviation of the width to height ratio of the characters from the ratio indica

font designer.
Character spacing:

Character spacing is specified as a fraction of the font{-nominal character height.

[ext colour index:
a pointer into the colour table of the workstation.

[he text bundle table in the workstation state list has predefined entries taken from the w
escription table; a number (see table 2.if)4.10) are predefined for every workstation o

all, preci-

sions. The text font value is used to select a particular font on this workstation. Text flont 1 con-

nts greater
dent. The
[he values
4.4.5).

ted by the

specifies how much additional space is to be inserted between two adjacent character bodies.

orkstation
[ category

UTPUT and OUTIN. Any table entry (including the predefined entries) may be redefined with this

unction.

hen text is displayed, the text index refers to an entry in the text bundle table. If text iSJhdisplayed

ith a text index that is not present in the text bundle table, text index 1 is used. Which of
the entry are used depends upon the setting of the corresponding ASFs (see 4.4.2).

Authority (see 4.1.2). When a“text font has been approved by ISO, the text font number will be assigned by the
Authority.

44.5
4.5.3

€ aspects

Registration
Registration

G KS not in proper state: GKS shall be in one of the states WSOP,_ WSAC or SGOP.

Specified workstation identifier is invalid

Specified workstation is not open

Specified workstation is of category M1

Specified workstation is of category INPUT

Specified workstation is Workstation Independent Segment Storage

Text index is invalid

Text font is equal to zero ;

Requested text font is not supported for the specified precision on this workstation
Character expansion factor is less than or equal to zero

Colour index is invalid
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SET FILL AREA REPRESENTATION ) WSOP,WSAC,SGOP Lla
Parameters:
In  workstation identifier v N
In fili area index (1..n) I
In fill area interior style (HOLLOW,SOLID,PATTERN,HATCH) E
In  fill area style index . ‘ (-n..-1,1..n) I
In  fill area colour index (0..n) I

| Effect: In the fill area bundle table of the workstation state list, the given fill area index is associated with the

specified parameters.

Fill area interior style:

PATTERN and HATCH (see 4.4.6). -
‘ Kill area style index:

is used to determine in what style the area is filled and the possible values are: HOLLOW, SOLID,

For interior styles HOLLOW and SOLID, this value is unused. For interiof style PATTERN, this

‘ . value is greater than 0 and is a pointer into the pattern table of the workstation. For intgrior style

HATCH, this value is non-zero and determines which of a number of\hatch styles is uged: hatch

‘ styles greater than 0 are reserved for registration; hatch styles less than 0 are workstatipn depen-

dent.
Fill area colour index:
pointer into the colour table of the workstation.

The fill area bundle table in the workstation state list has predefined entries taken from the
‘ tion description table; a number (see table 2 in 4.10) are predefined for every workstation o
QUTPUT and OUTIN. Any table entry (including the predefined entries) may be redefined
‘ function. ‘

When fill area is displayed, the current fill area.itidex refers to an entry in the fill area bundlg
fill areas are displayed with a fill area index-that is not present in the fill area bundle tabls

dorresponding ASFs (see 4.4.2).

worksta-
category
with this

table. If
, fill area

ipdex 1 is used. Which of the aspects in the entry are used depends upon the settipg of the

NOTE - Hatch style values are registered in the ISO International Register of Graphical Items, which is maintained by the Registration

uthority. :
Referendes:

® a6

5.3

Errors:
7 (G KS not in-proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 ~ Specified workstation identifier is invalid
25 Specified-workstation is not open
33 Specified workstation is of category MI
35 j o
36 Specified workstation is Workstation Independent Segment Storage
80 Fill area index is invalid
83 Specified fill area interior style is not suppurted on this workstation
85 Specified pattern index is invalid
86 Specified hatch style is not supported on this workstation
93 Colour index is invalid ’

uthority (see 4.1.2). When a hatch style has been approved by ISO, the hatch style value will be assigned by the Registration
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SET PATTERN REPRESENTATION WSOP,WSAC,SGOP Lla
Parameters: v
In  workstation identifier N
In  pattern index (1.m) I
In  dimensions of pattern array DX, DY (1..n) 2x1
In  pattern array o (0.n) nxnxI

Effect: In the pattern table of the workstation state list, the given pattern index is assomated with the
specified parameters.

A grid of DX x DY cells is specified. The colour is given individually for each cell by a colour index, a
OITITET 1[To the colour table of the workstation. 1he arrangement ol cells 1s described m 4.E.6.

f the workstation supports interior style PATTERN, the pattern table in the workstdtioh state list
as predefined entries taken from the workstation description table; a number (see table 2 in 4.10) are
redefined for every workstation supporting interior style PATTERN. Any tabl€ entry (in¢luding the
redefined entries) may be redefined with this function.

hen a fill area is displayed, if the currently selected (either via the fill area’ bundle or individually,
epending upon the corresponding ASF) interior style is PATTERN, the currently selected tyle index
efers to an entry in the pattern table. If fill areas are displayed with a pattern index that is not
resent in the pattern table, pattern index 1 will be used. If pattern index 1 is not present (i.e. interior
tyle PATTERN is not supported for this workstation), the resultds workstation dependent.

References:

4.4.6
4.5.3

Errors:
7 [GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 . [Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category MI,
35 Specified workstation is of categorydNPUT
36 Specified workstation is Workstation Independent Segment Storage
85 Specified pattern index is invalid
90 |nterior style PATTERN is.no! supported on this workstation
91 Dimensions of colour array-are invalid
93 [olour index is invalid

SET COLOUR REPRESENTATION ‘ WSOP,WSAC,SGOP LOa
Parameiers: ’
In  wofkstation identifier N
In  coleur index (Q0.1) I
In  colour (red,green,blue intensities) ' 0,11 3xR

Effect: In the colour table of the workstation state list, the given colour index is associated with the specified
colour. The colour is mapped by the workstation to the nearest available.

The colour table in the workstation state list has predefined entries taken from the workstation

description table; at least indices 0 and 1 are predefined for every workstation of category OUTPUT
and OUTIN. "Any table entry (including the predefined entries) may be redefined with this function.

When output primitives are displayed, the colour index refers to an entry in the colour table. If out-
put primitives are displayed with a colour index that is not present in the colour table, a workstation
dependent colour index, derived from the colour index not present, will be used. The background
colour is defined by colour index 0.
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NOTE - On monochrome workstations, the intensity is computed from the colour values in a workstation dependent way.

References:

4.4.2
449
4.53

Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 - Specified workstation identifier is invalid
25 Specified-workstationisnot-open
33 Bpecified workstation is of category M1
35 Bpecified workstation is of category INPUT
36 Bpecified workstation is Workstation Independent Segment Storage
93 Colour index is invalid
96 Colour is outside range [0,1]
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5.5 Transformation functions

5.5.1  Normalization transformation

SET WINDOW GKOP,WSOP,WSAC,SGOP LOa
Parameters:
In transformation number (1..n) I
In  window limits XMIN < XMAX,YMIN < YMAX wC 4xR
Effect: i imi i 1zati ion i ist is set to
the value specified by the parameter.
Referenges:
4.6.1
1.8.4
Errors:

8 |GKS not in proper state: GKS shall be in one of the states GKOP, WSOP_WSAC or SGOP
50  [Transformation number is invalid
51 [Rectangle definition is invalid

SET VIEWPORT GKOP,WSOP,WSAC,SGOP  L0a
Parameters:
In  transformation number : (L. I
In yiewport limits XMIN <XMAX,YMIN < YMAX NDC 4xR

Effect: [The viewport limits entry of the specified normalization transformation in the GKS state list is set to
he value specified by the parameter. (If the ‘current normalization transformation number’ entry in
he GKS state list is the same as thie specified transformation number, the ‘clipping rectangle’ entry in
he GKS state list is set to the specified viewport limits.

Referentes:

1.6.1
1.8.4

Errors:
8 {7KS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
50 [ransformation number is invalid
51 Rectangle definition is invalid
52 Viewpeort.is not within the Normalized Device Coordinate unit square

SET VIEWPORT INPUT PRIORITY GKOP,WSOP,WSAC,SGOP Lob
Parameters: '
In  transformation number (0..n) I
In  reference transformation number (0..n) I
In  relative priority (HIGHER,LOWER) E

Effect: The viewport input priority of the specified normalization transformation in the GKS state list is set
to the next higher or next lower priority relative to the reference transformation according to the
specified relative priority. If the specified transformation number is the same as the reference
transformation number, the function has no effect.
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References:
4.6.4
4.8.4
Errors:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

50

Transformation number is invalid

SELEC
Paramg
In
Effect:

References:

Errors:
8
50

SET C
Paramg
In
Effect:

Referepces:

Errors;
8

T NORMALIZATION TRANSFORMATION GKOP,WSOP,WSAC,SGOP L0a
ters:

transformation number 0..p) I
The ‘current normalization transformation number’ entry in the GKS state(list is set tq the value

specified by the parameter. The ‘clipping rectangle’ entry in the GKS state list is set to the viewport
limits of the specified transformation number.

4.6.1

GKS hot in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
Transformation number is invalid

LIPPING INDICATOR i GKOP,WSOP,WSAC,SGQOP LOa
ters: ' / »
clipping indicator (CLIP,NOCLIP) E
The ‘clipping indicator’ entry in the GKS state list is set to the value specified by the paraneter.

4.6.2
4.7.4
4.7.6
484

GKS notin) proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

5.5.2 TVorkstation transformation

SET WORKSTATION WINDOW WSOP,WSAC,SGOP L0a
Parameters: ,

In  workstation identifier - N

- In  workstation window limits XMIN < XMAX,YMIN < YMAX NDC 4xR

Effect: The ‘requested workstation window’ entry in the workstation state list of the specified workstation is

set to the value specified by the parameter.

If the ‘dynamic modification accepted for workstation transformation’ entry in the workstation
description table is set to IMM, or if the ‘display surface empty’ entry in the workstation state list is
set to EMPTY, then the ‘current workstation window’ entry in the workstation state list is set to the
value specified by the parameter and the ‘workstation transformation update state’ entry is set to
NOTPENDING. Otherwise the ‘workstation transformation update state’ entry in the workstation

97


https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

1SO 7942-1985(E)

Transformation functions

state list is set to PENDING and the ‘current workstation window’ entry is not changed.

References:

Errors:
7
20
25
33
36

4.6.3

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifier is invalid

Specified workstation is not open

Specified workstation is of category M1

Specified workstation is Workstation Independent Segment Storage

51
53

SET W
Paramg
In

Effect:

Referernces:

Errors:

20
25
33
36
51
54

|GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP

Rectangle definition is invalid
Workstation window is not within the Normalized Device Coordinate unit square

ORKSTATION VIEWPORT : WSOP,WSAC,;SGQO
ters:

workstation identifier
workstation viewport limits XMIN < XMAX, YMIN <YMAX DC

The ‘requested workstation viewport’ entry in the workstation state list of the specified wo
set to the value specified by the parameter.

GKS functions

P L0a

N
4xR

rkstation is

borkstation

If the ‘dynamic modification accepted for workstation” transformation’ entry in the v
description table is set to IMM, or if the ‘display surface empty’ entry in the workstation
set to EMPTY, then the ‘current workstation viewport’ entry in the workstation state list i
value specified by the parameter and the ‘workstation transformation update state’ ents

state list is
5 set to the
y is set to

NOTPENDING. Otherwise the ‘workstation transformation update state’ entry in the workstation

state list is set to PENDING and the ‘current workstation viewport’ entry is not changed.

4.6.3

Specified workstation identifier is invalid

Specified workstation is-not open

Specified workstation’is of category MI

Specified workstation is Workstation Independent Segment Storage
Rectangle defitiition is invalid

Workstation viewport is not within the display space
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5.6 Segment functions

5.6.1 Segnient manipulation functions

CREATE SEGMENT ' WSAC Lla
Parameters:
In segment name N

Effect: GKS is set mto the operatmg state SGOP ‘Segment open The segment state hst is set up and ini-

fation’ in the workstation state list (see 6.5) for every active workstation. All active workstations are
included in the ‘set of associated workstations’ of the segment state list of the newly opened segment.
The segment name is entered-into the ‘set of segment names in use’ in the GKS state list] Primitive
gtiributes are not affected.

Referenges:

4.7.1

Errors:
3 GKS not in proper state: GKS shall be in the state WSAC
120 Ppecified segment name is invalid
121 Ppecified segment name is already in use

CLOSE|SEGMENT SGOPpP Lla
Paramerrs: \
one

Effect: GKS is put into the operating.state WSAC = ‘At least one workstation active’. Primitives may no
longer be added to the previously open segment. The ‘name of the open segment’ in the GKF state list
(see 6.4) becomes unavailable-for inquiry.

Referenges:

4.7.1

Errors:
4 GKS not in_proper state: GKS shall be in the state SGOP

RENAMESEGMENF———————————  WSOPWSAGSGOP Lla
Parameters:

In  old segment name ' N
In new segment name N

Effect: Each occurrence of old segment name in the ‘set of stored segments for this workstation’ in a works-
tation state list (see 6.5) and in the ‘set of segment names in use’ in the GKS state list is replaced by
new segment name. If old segment name is the name of the open segment, the ‘name of the open seg-
ment’ in the GKS state list is set to new segment name.

NOTE - The old segment name may be reused by the application program.
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References:

4.7.1

Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
120 Specified segment name is invalid
121 Specified segment name is already in use
122 Specified segment does not exist

DELETE SEGMENT WSOP,WSAC,SGOP Lla
Parameters:
In egment name N

Effect: [The segment is deleted. The segment name is removed from each ‘set of stored segments for this
workstation’ (in the workstation state lists (see 6.5)) which contains it‘and from the ‘set pf segment
names in use’ in the GKS state list. The segment’s state list is cancelled.

NOTE - [The segment name may be reused by the application program.

References:

B.5.3
4.7.1

Errors:
7 |GKS not in proper state: GKS shall be in one of the'states WSOP, WSAC or SGOP
120 [Specified segment name is invalid
122 |Specified segment does not exist
125 [Specified segment is open

DELETE SEGMENT FROM WORKSTATION - WSOP,WSAC,SGOP Lla

Parameters:
In  workstation identifier ' N
In  pegment name N

Effect: [The segment is,deleted from the specified workstation. The segment name is removed from|the ‘set of
stored segments for this workstation” in the workstation state list (see 6.5). The workstatioh identifier
s removéd from the ‘set of associated workstations’ in the segment state list (see 6.7). If [the ‘set of

ssociated’ workstations’ becomes empty, the segment is deleted, i.e. the DELETE SEGMENT func-
RefereL

ion‘is‘performed.

4.53
4.7.1

Errors:
7 GKS not in proper state: GKS shall be in-one of the states WSOP, WSAC or SGOP

20 Specified workstation identifier is invalid
25. - Specified workstation is not open
33 Specified workstation is of category MI
35 - Specified workstation is of category INPUT

120 Specified segment name is invalid

123 Specified segment does not exist on specified workstation

125 Specified segment is open :
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ASSOCIATE SEGMENT WITH WORKSTATION WSOP, WSAC L2a
Parameters:
In  workstation identifier N
In segment name N

Effect: The segment is sent to the specified workstation in the same way as if the workstation were active
when the segment was created. Clipping rectangles are copied unchanged. The segment name is
added to the ‘set of stored segments for this workstation’ in the workstation state list (see 6.5). The
workstation identifier is included in the ‘set of associated workstations’ in the segment state list (see
6.7). ‘

NOTE - [If the specified segment is not present in the Workstation Independent Segment Storage, an error occurs.

If the segment is already associated with the specified workstation, the function has no effect.

Refererices:

4.5.3
4.7.1
4.7.6

Errors:
6 |GKS not in proper state: GKS shall be either in the state WSOP or in-the state WSAC
20 |Specified workstation identifier is invalid
25 |Specified workstation is not open
27 |Workstation Independent Segment Storage is not open
33 [Specified workstation is of category MI
35 |Specified workstation is of category INPUT
120 (Specified segment name is invalid
124 |Specified segment does not exist on Workstation dnidependent Segment Storage

COPY SEGMENT TO WORKSTATION WSOP, WSAC L2a
Paramadters:
In |workstation identifier N
In [segment name : ' N

Effect: [The primitives in the segment are sent to the specified workstation after segment transforrhation and
clipping at the clipping rectangle stored with each primitive. The primitives are not storefl in a seg-
ment. :

NOTE - [If the specified segfient is not present in the Workstation Independent Segment Storage, an error occurs. The spgcified works-
4 tation cannot\be the Workstation Independent Segment Storage.

All primitives keep the values of the primitive attributes (for example, polyline index, character path, pick identifier), that were
assigned to them when they were created, for their whole lifetime (see 4.7.1). In particular, when segments arg copied, the
valigs of the primitive attributes within the copied segments are unchanged. T

References:

4.5.3
4.7.1
4.7.6

101


https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)

Segment functions , GKS functions

Errors:
6 GKS not in proper state: GKS shall be either in the state WSOP or in the state WSAC

20 Specified workstation identifier is invalid
25 Specified workstation is not open
27 Workstation Independent Segment Storage is not open
33 Specified workstation is of category MI
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segrieat Storage

120 Specified segment name is invalid

124 Specified segment does not exist on Workstation Independent Segment Storage

INSER[I SEGMENT ) WSAC,SGOP L2a
Paramaters:
In  [|segment name N
In [transformation matrix . 2x3xR

Effect: [Having been transformed as described below, the primitives contained in the segment hre copied
either (in state SGOP) into the open segment or (in state WSAC)dnto the stream of primitiyes outside
[segments.

In both cases the transformed primitives are sent to all active workstations. The coordingtes of the
primitives contained in the inserted segment are transformed, firstly, by the segment transfofmation of
the inserted segment, and, secondly, by applying the following matrix multiplication to theni:

x

| =
The original coordinates are (x,y), thé transformed coordinates are (x',y"), both in NDC. The values
M 1; and M »; of the transformation matrix are NDC coordinates, the other values are unitless. For
geometric attributes which are vectors (for example, CHARACTER UP VECTOR), the values M i3

hnd M 53 are ignored.

The insert transformation (conceptually) takes place in NDC space. Other than the segment transfor-
mation, attributes of the\inserted segment are ignored.

ALl clipping rectangles in the inserted segment are ignored. Each primitive processed is assigned a
new clipping reetangle which is the clipping rectangle in the GKS state list if the ‘clipping|indicator’
entry in the GKS state list is CLIP and is [0,1] x [0,1] if the ‘clipping indicator’ entry in the GKS state
ist is NOCLIP. All primitives processed by a single invocation of INSERT SEGMENT feceive the
kame clipping rectangle.

X
<y
Moy My My 0

My My Mls]‘

NOTE - [f the spécified segment is not in the Workstation Independent Segment Storage or is the open segment, an error ofcurs.

Afl-Brimitives keep the values of the primitive attributes (for example, POLYLINE INDEX, TEXT PATH, PICK IDENTIF-
ER), that were assigned to them when they were created, for their whole lifetime (see 4.7.1). In particular, when segments: are
inserted, the values of the primitive attributes within the inserted segments are unchanged. The values of primitive attributes in
the GKS state list, that are used in the creation of subsequent primitives within the segment into which the insertion takes

place, are not changed by that insertion.

References:

4.5.3
4.7.6
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Errors:
5 GKS not in proper state: GKS shall be either in the state WSAC or in the state SGOP
27 Workstation Independent Segment Storage is not open
120 Specified segment name is invalid
124 Specified segment does not exist on Workstation Independent Segment Storage
125 Specified segment is open

5.6.2 Segment attributes

SET SEGMENT TRANSFORMATION WSOP,WSAC,SGOP Lla
Paramekters:
In | segment name ; N
In | transformation matrix ) 2x3xR

Effect:| The ‘segment transformation matrix” entry in the segment state list of the named segment |is set to the
value specified by the parameter. When a segment is displayed, the coordinates of its primitives are
transformed by applying the following matrix multiplication to them:

X My My M3 X
v [(Ma Mxn My % 31)

The original coordinates are (x,y), the transformed coordinates. are (x',»), both in NDC| The values
M3 and M,; of the transformation matrix are in.NDC coordinates, the other values are unitless.
For geometric attributes which are vectors (for example, CHARACTER UP VECTOR), the values
M 5 and M »; are ignored. ~

This function can be used to transform alsegment stored on a workstation. The trapsformation
applies to all workstations where the specified segment is stored even if they are not all actjve.

The segment transformation (conceptually) takes place in NDC space. The segment trapsformation
will be stored in the segment stafe list and will not affect the contents of the segment. The segment
transformation is not cumulative, i.€. it always applies to the segment as originally created

NOTE | Applying the same segment transformation twice to a segment gives identical results. The identity transformafion shows the
segment in its original geomettical-appearance. )

Refergnces:

4.5.3
4.7.3

Errorst
7| GKS notvin proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
120| Specified segment name is invalid

122| Specified segment does not exist

SET VISIBILITY WSOP,WSAC,SGOP Lla
Parameters: '
In segment name N
In visibility ‘ (VISIBLE,INVISIBLE) E
Effect: The ‘visibility’ entry in the segment state list of the named segment is set to the value specified by the
parameter.
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References:

4.5.3
4.7.2
4.8.4

Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
120 Specified segment name is invalid
122 Specified segment does not exist

SET HIGHLIGHTING WSOP,WSAC,SGOP Lla
Paramefers: ‘
In pegment name . N
In = highlighting (NORMAL HIGHLIGHTED) E

Effect: [The ‘highlighting’ entry in the segment state list of the named segment\is’set to the value specified by
the parameter. If the segment is marked as HIGHLIGHTED and VISIBLE the primitivgs in it are
‘highlighted in an implementation dependent manner.

Referenkes:

4.5.3
4.7.2

Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
120 Bpecified segment name is invalid
122 Bpecified segment does not exist

SET SHGMENT PRIORITY : WSOP,WSAC,SGOP Lla
Parameiers:
In  jegment name ' N
In  jegment priority - (0,1 R

Effect: The ‘segment priority’ entry in the segment state list of the named segment is set to the value specified
by the parameéter” Segment priority affects the display of segments and pick input if segments overlap,
n which case€” GKS gives precedence to segments with higher priority. If segments with| the same
briority_overlap, the result is implementation dependent.

NOTE - [The ais¢” of segment priority applies only to workstations where the entry ‘number of segment priorities suppprted” in the
vorkstation description table is greater than 1 or equal to 0 (indicating that a continuous range of priorities is supported).

If ‘number of segment priorities supported’ is greater than 1, the range [0,1] for segment priority is mapped onto the range 1 to
‘number of segment priorities supported’ for a specific workstation before being used by a device driver. If ‘number of seg-
ment priorities supported’ is equal to 0, the implementation allows all values of segment priority to be differentiated.

This feature is intended to address appropriate hardware capabilities only. It cannot be used to force software checking of
interference between segments on non-raster displays.

The segment priority is also used for picking segments. When overlapping or intersecting segments are picked, the segment
with higher priority is delivered as a result of the pick input primitive. All workstations having pick input provide this mechan-

ism.
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References:
4.5.3
4.7.2
484
Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
120 Specified segment name is invalid
122 Specified segment does not exist
126 Segment priority is outside the range [0,1]
SET DETECTABILITY ' WSOP,WSAC,SGOP Lib
Paramgters:
In |segment name N
In |detectability (UNDETECTABLE,DETECTABLE) E
Effect; [The ‘detectability’ entry in the segment state list of the named segment is set to the value gpecified by
the parameter. If the segment is marked as DETECTABLE and VISIBLE, the primitiv¢s in it are
available for pick input. DETECTABLE but INVISIBLE segments cannot be picked.
Refereqces: )
4.7.2
4.8.4
Errors: :
7 |GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
120 |Specified segment name is invalid
122 |Specified segment does not exist
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5.7 Input functions

5.7.1 Initialisation of input devices

INITIALISE LOCATOR WSOP,WSAC,SGOP LOb

Parameters: '
In  workstation identifier N
In  locator device number (1..n) I
In . initial normalization transformation number : (0..n) I
In [initial Jocator position . WwC P
In |prompt and echo type (-n..byllp) I
In |echo area XMIN < XMAX, YMIN < YMAX DC 4xR
In |locator data record D

Effect: [The initial locator position, initial normalization transformation number, prompt and echo|type, echo
area and locator data record are stored in the workstation state list entry for the specified LOCATOR
device. ‘
For some LOCATOR prompt and echo types, two positions are required. One of the positions, which
remains fixed during the input operation, is the initial locator position. The other p‘osﬂtion is the
current locator position that varies dynamically as the operator-uses the LOCATOR.

Prompt and echo types:
<0 prompting and echoing is LOCATOR device dependent.

1 designate the current position of the LOCATOR using an implementation-defined tech-
nique.
2 crosshair, i.e. designate the currentppsition of the LOCATOR using a vertical|line and a

horizontal line spanning over the.display surface or the workstation viewport intersecting
at the current locator position. :

3 designate the current position of the LOCATOR using a tracking cross.

4 designate the current position of the LOCATOR using a rubber band line conpecting the
initial locator position.given by this function and the current locator position.

5 designate the current position of the LOCATOR using a rectangle. The diaggnal of the

rectangle is the jline connecting the initial locator position given by this functipn and the
current locator position.
6 display.'a —digital representation of the current position of the LOCATOR in LOCATOR
deviee dependent coordinates within the echo area.

=7 réserved for registration.

NOTE - |LOCATOR prompt and echo type values are registered in the ISO International Register of Graphical Items, which is main-
tained by the Registration Authority (see 4.1.2). When a LOCATOR prompt and echo. type has been approved by ISO, the
LOGATOR prompt and echo type value will be assigned by the Registration Authority.

References:

4.8.2
4.8.6
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Errors:

7
20
25
38
51
140
141
144
145
146
152

' INITIA

Parame

In
In
In
In
In
In
In
In

Effect:

NOTE -

ISO 7942-1985(E)

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifier is invalid

Specified workstation-is not open

Specified workstation is neither of category INPUT nor of category OUTIN
Rectangle definition is invalid

Specified-input device is not present on workstation

Input device is not in REQUEST mode

Specified prompt and echo type is not supported on this workstation

Echo area is outside display space

[
1

|

Contents of input data record are invalid
nitial value is invalid

Y

[
[

]

LISE STROKE ‘ WSOP;WSAC,SGOP
rs:
orkstation identifier ;
troke device number (1..n)
itial normalization transformation number (0..1)
umber of points in initial stroke ©..n)
oints in initial stroke wC
rompt and echo type (-n..-1,1..9)
cho area XMIN <XMAX, YMIN < YMAX DC
troke data record

Input functions

Lob

nx

— T et et L

4xR
D

he initial stroke, initial normalization transformation number, prompt and echo type, ech¢ area and

troke data record are stored in the workstation state list entry for the specified STROKE device.

or all prompt and echo types, the first€ntry in the stroke data record is the input buffer size which is
n integer in the range (1..n). This is.eompared against an implementation defined ‘maxithum input
uffer size’ for this device (contained/in the workstation description table). If the requested [buffer size
s greater, the ‘maximum input buffer size’ is substituted in the stored data record If the injtial stroke

s longer than the buffer size; an error is issued.

When a STROKE measure process comes into existence, it obtains a buffer of the current igput buffer
ize. The initial stroké. is copied into the buffer, and the editing position is placed at the injtial buffer
bditing position within’it. Replacement of points begins at this initial position. If the inftial buffer

pditing position eannot be specified in the stroke data record, the value 1 is used.
Prompt and_echo types:
<0 prompting and echoing is STROKE device dependent.
display the current stroke using an implementation defined technique.

1
2 display a digital representation of the current stroke position within the echo are
3

—display a marker at eacit point of the curremt stroke.

=N

display a line joining successive points of the current stroke.

=5 reserved for registration.

b

If the operator enters more points than the current input buffer size, the additional points are lost.
The operator should be informed of this situation.

Stroke data record entries for variables such as intervals in X, Y and time may be provided to con-
strain the number of points delivered.

For all prompt and echo types, the stroke data record may contain an initial buffer editing position, which may range from 1

to length of initial stroke plus 1.
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STROKE prompt and echo type values are registered in the ISO International Register of Graphical Items, which is main-
tained by the Registration Authority (see 4.1.2). When a STROKE prompt and echo type has been approved by ISO, the
STROKE prompt and echo type value will be assigned by the Registration Authority.

References:

4.8.2
4.8.6

Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP;, WSAC or SGOP
20 Specified workstation identifier is invalid '
25 Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN

51 Rectangle definition is invalid
140 Specified input device is not present on workstation
141 Input device is not in REQUEST mode '
144" Specified prompt and echo type is not supported on this workstation
145 Echo area is outside display space
146 (ontents of input data record are invalid
< 152 Initial value is invalid

153  Number of points in the initial stroke is greater than the buffer size

ILISE VALUATOR : WSOP,WSAC,SGOP L(lb

Parameters:
In orkstation identifier , N
In aluator device number ‘ (1.n 1
In  ipitial value ; : R
In pgrompt and echo type ‘ (-n..-1,1..n 1
In ho area XMIN < XMAX, YMIN <YMAX : ‘ ' DC 4xR
In valuator data record D

Effect: The initial value, prompt and echo type, echo area and valuator data record are stored.in the works-

tation state list entry for the-specified VALUATOR device. For all VALUATOR prompt|(and echo
types, the valuator data-record includes, in the first two positions, a low value and a high| value, in
that order, specifying-the range. The values from the device will be scaled linearly to thq specified
nge.

Brompt and echo.types:
<0 prdmpting and echoing is VALUATOR device dependent.
1 .. designate the current VALUATOR value using an irﬁplementation defined technifjue.
2 display ‘a graphical representation of the current VALUATOR value within the pcho area

(for example, a dial or 4 pointer).

3 display a digital representation of the current VALUATOR value within the echo area.
>4 reserved for registration.

NOTE - VALUATOR prompt.and echo type values are registered in the ISO International Register of Graphical Items, which is main-
tained by-the Registration Authority (se¢ 4.1.2). When'a VALUATOR prompt and echo type has been approved by ISO, the
VALUATOR prompt and echo type value will be assigned by the Registration Authority.

References:

4.8.2
4.8.6
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Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
51 Rectangle definition is invalid
140 - Specified input device is not present on workstation
141 Input device is not in REQUEST mode
144 Specified prompt and echo type is not supported on this workstation
145 " Echo area is outside display space

Input functions

146 € . ; ; i

152| Initial value is invalid

. INITIALISE CHOICE WSOP,WSAC,SGOP Lob

' Paramjeters:
In | workstation identifier N
In- | choice device number (1{n) I
In | initial status (OK NOCHOICE) E
In | initial choice number (14{n) I
In | prompt and echo type (-n..-1,1)n) 1
In | echo area XMIN <XMAX,YMIN <YMAX DC 4xR
In | choice data record D

Effect] The initial status, initial choice number, prompt.and echo type, echo area and choice dat:

stored in the workstation state list entry for the¢’specified CHOICE device.
Prompt and echo types:
<0 prompting and echoing is CHOICE device dependent.

2 the physical input devices that are most commonly used to implement a CHQ
input device normally have a built-in prompting capability. This prompt an
allows the application program to invoke this prompting capability. If the valyl
element of ‘prompt array’ in the choice data record is OFF, prompting of the
tive of the.specified choice input device is turned off. An ON value indicates t
ing for\that alternative is turned on. The first entry in the choice data re
number of choice alternatives. This is compared against an implementation dg

tion table). If the maximum value is exceeded, an error is issued. The second
choice data record is the ‘prompt array’.

3¢ allow the operator to indicate a CHOICE number by selecting, using an apprq

h record are

1 designate the current CHOICE number using an implementation defined technigue.

ICE logical
i echo type
e of the i-th
-th alterna-
hat prompt-
cord is the
tfined ‘max-

imuih number of choice alternatives’ for this device (contained in the workstation descrip-

entry in the

priate tech-

nique, one of a set of CHOICE strings. The CHOICE strings are contained ip the choice
wmmmmmwthe number

of the string selected. The first entry in the choice data record is the number of choice
strings. This is compared ugainst an implementation defined ‘maximum number of choice
alternatives’ for this device (contained in the workstation description table). If the max-
imum value is exceeded, an error is issued. The second entry in the choice data record is
the ‘array of choice strings’.

4 allow the operator to indicate a CHOICE number by selecting, via an alphanumeric key-
board, one of a sét of CHOICE strings. The CHOICE strings are contained in the choice
data record and may be displayed in the echo area as a prompt. The string typed in by
the operator is echoed in the echo area. The logical input value is the number of the
string that has been typed in by the operator. The first entry in the choice data record is
the number of choice strings. This is compared against an implementation defined ‘max-
imum number of choice alternatives” for this device (contained in the workstation
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description table). If the maximum value is exceeded, an error is issued. The second entry
in the choice data record is the ‘array of choice strings’.

5 the segment named by the choice data record is interpreted during execution of INITIAL-
ISE CHOICE for later use as a prompt of the specified CHOICE device. It will be
displayed within the echo area by mapping the unit square [0,1] x[0,1] of NDC space onto
the echo area. The pick identifiers in the segment are mapped to CHOICE numbers in a
CHOICE device dependent fashion. Picking these primitives selects the corresponding
CHOICE value. After the interpretation, 1.0 logical connection between the specified seg-
ment and the specified CHOICE device exists. The first entry in the choice data record is
the segment name.

=0 reserved for registration.

NOTE | CHOICE prompt and echo type values are registered in the ISO International Register of Graphical Items, hich is main-
tained by the Registration Authority (see 4.1.2). When a CHOICE prompt and echo type has beenapprovgd by ISO, the
CHOICE prompt and echo type value will be assigned by.the Registration Authority.

Refergnces:

4.8.2
4.8.6

Errory: '

7| GKS not in proper state: GKS shall be in one of the states WSOF; WSAC or SGOP
20| Specified workstation identifier is invalid
25| Specified workstation is not open
38| Specified workstation is neither of category INPUT nor of category OUTIN
51| Rectangle definition is invalid

140| Specified input device is not present on workstation

141| Input device is not in REQUEST mode ,

144| Specified prompt and echo type is not supported on this workstation

145| Echo area is outside display space

146| Contents of input data record are invalid

152| Initial value is invalid

INIT,TL_ISE PICK WSOP,WSAC,SGOP L1b

Paranjeters: o
In | workstation identifier N
In | pick device number (1}.n) I
In | initial status ‘ (OK,NOPI(K) E
In | initial segment N
In | initial'pick identifier N
In | pfompt and echo type (-n..-1,1{.n) I
In | ‘&ho area XMIN < XMAX,YMIN <YMAX DC 4xR
D

In pick data record
Effect: The initial status, initial segment, initial pick identifier, prompt and echo type, echo area and the pick
data record are stored in the workstation state list entry for the specified PICK device.
Prompt and echo types:
<0 prompting and echoing is PICK device dependent.

1 use an implementation-defined technique that at least hlghllghts the ‘picked’ primitive for
a short period of time.
2 echo the contiguous group of primitives within the segment with the same pick identifier as

the ‘picked’ primitive, or all primitives of the segment with the same pick identifier as the
‘picked’ primitive.
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3 echo the whole segment containing the ‘picked’ primitive.

>4 reserved for registration,

Input fanctions

NOTE - PICK prompt and echo type values are registered in the ISO International Register of Graphical Items, which is maintained by

the Registration Authority (see 4.1.2).- When a PICK prompt and echo type has been approved by IS0, the PIC
echo type value will be assigned by the Registration Authority.

References:

Errors;

48.2
4.8.6

K prompt and

20
25
37
51
140
141
144
45
146
152

INIT14
Param;

In
In
In
In
In
In

Effect:

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifier is invalid

Specified workstation is not open

L Specified workstation is not of category OUTIN

Rectangle definition is invalid ‘

Specified input device is not present on workstation

Input device is not in REQUEST mode ,
Specified prompt and echo type is not supported on this workstation
Echo area is outside display space

Contents of input data record are invalid

Initial value is invalid

is greater, the ‘maximum input buffer size’ is substituted in the stored record. If the ini
longer than the buffer size, an error is issued.

For all-prompt and echo types, the second entry of the string data record is an initial curs
which may range from 1 to the length of the initial string plus I.

ALISE STRING WSOP,WSAC,SGOP Lob
eters:

workstation identifier N
string device number ‘ , ’ (1.|n) I
initial string S
prompt and echo type (-n..-1,1.In) I
echo area XMIN < XMAX, YMIN < YMAX DC 4xR
string data record D
The initial string, prompt and echo type, echo area and string data record are stored in the worksta-
tion state list entry forthe specified STRING device.

For all prompt andetho types, the first entry of the string data record is the input buffer] size, which
is an integer in-the’range (1..n). This is compared against an implementation defined ‘maximum input
buffer size’ for this device (contained in the workstation description table). If the requeste buffer size

ial string is

or position,

NOTE -

When a STRING measure process COmes 1nto exXIsSence, it oS @ vufferof theturrenmt

nput buffer

size. The initial string is copied into the buffer, and the cursor is placed at the initial cursor position

within it. Replacement of characters begins at this cursor position.

Prompt and echo types:

<0 prompting and echoing is STRING device dependent.
1 display the current STRING value within the echo area.
=2 reserved for registration.

If the operator enters more characters than the current input buffer size, the additional characters are lost.
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STRING prompt and echo type values are registered in the ISO International Register of .Graphical Items, which is main-
tained by the Registration Authority (see 4.1.2). When a STRING prompt and echo type has been approved by ISO, the
STRING prompt and echo type value will be assigned by the Registration Authority.

References:

4.8.2
4.8.6

Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP

20 Specified workstation identifier is invalid
25 rSpecified workstationisnotopen
38 | Specified workstation is neither of category INPUT nor of category OUTIN
51 | Rectangle definition is invalid

140 | Specified input device is not present on workstation

141 | Input device is not in REQUEST mode

144 | Specified prompt and echo type is not supported on this workstation

145 | Echo area is outside display space

146 | Contents of input data record are invalid

152 | Initial value is invalid ‘

154 | Length of the initial string is greater than the buffer size
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5.7.2 Setting the mode of input devices

Input functions

SET LOCATOR MODE WSOP,WSAC,SGOP LOb
Parameters:
In  workstation identifier N
In Jocator device number (1..n) |
In operating mode (REQUEST,SAMPLE,EVENT) E
In  echo switch (ECHO,NOECHO) E
Effect: The given LOCATOR device is set to the specified operating mode and its echoing state is set to
ECHO or NOECHO. Depending on the specified operating mode, an interaction with the given dev-
ice|may begin or end. The input device state defined by ‘operating mode’ and ‘echo switch’-1§ stored
in the workstation state list for the given LOCATOR device.
Reference
4.81
4.83
Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Spécified workstation identifier is invalid
25 Spécified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation
143 EVIENT and SAMPLE input mode are not available at thisdevel of GKS
SET STROKE MODE 4 WSOP,WSAC,SGOP Lob
Parameters:
In  wolkstation identifier _ N
In  stroke device number : : (1..n) I
In  opgrating mode : (REQUEST,SAMPLE,EVENT) E
In  ecHo switch (ECHO,NOECHO) E
Effect: Th¢ given STROKE device s set to the specified operating mode and its echoing state is set to| ECHO
or NOECHO. Dependifig on the specified operating mode, an interaction with the given device may
begin or end. The-input device state defined by ‘operating mode’ and ‘echo switch’ is stored in the
workstation state-list' for the given STROKE device.
Reference
4.8(1
4.813
Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation
143 EVENT and SAMPLE input mode are not available at this level of GKS
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SET VALUATOR MODE

Parame

In
In
In
In

GKS functions

WSOP,WSAC,SGOP Lob

ters:

workstation identifier N
valuator device number - (l.m) I
operating mode (REQUEST,SAMPLE.EVENT) E
echo switch (ECHO,NOECHO) E

Effect: The given VALUATOR device is set to the specified operating mode and its echoing state is set to
ECHO or NOECHO. Depending on the specified opcrating mode, an interaction with the given dev-
ice may begin or end. The input device state defined by ‘operating mode’ and ‘echo switch’ is stored

in the workstation state list for the given VALUATOR device.

Referen

Errors:
7
20
25
38
140
143

SET C}
Parame]

In
In
In
In

Effect:

References:

Errors:
7
20

CCS.

4.8.1
4.8.3

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC o6r\SGOP
Specified workstation identifier is invalid

Specified workstation is not open :

Specified workstation is neither of category INPUT nor of category OUTIN
Specified input device is not present on workstation

EVENT and SAMPLE input mode are not available at this level of GKS

HOICE MODE WSOP,WSAC,SGO

ters: ;
workstation identifier

operating mode (REQUEST,SAMPLE,EVEN']

The given CHOICE device is«setto the specified operating mode and its echoing state is set
or NOECHO. Depending. on) the specified operating mode, an interaction with the given ¢
begin or end. The inputidevice state defined by ‘operating mode’ and ‘echo switch’ is stq
workstation state list-for/the given CHOICE device.

#.8.1
¢4.8.3

G KS rot in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP

25
38
140
143
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Specified workstation identifier is invalid

Specified workstation is not open

Specified workstation is neither of category INPUT nor of category OUTIN
Specified input device is not present on workstation

EVENT and SAMPLE input mode are not available at this level of GKS

la~)

N

choice device number (1.) 1
N E

echo switch (ECHO,NOECHQ) E

Lob

to ECHO
evice may
red in the
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SET PICK MODE WSOP,WSAC,SGOP L1b
Parameters:
In  workstation identifier N
In  pick device number (1.n) I
In  operating mode , (REQUEST,SAMPLE,EVENT) E
In  echo switch (ECHO,NOECHO) E
Effect: The given PICK device is set to the specified operating mode and its echoing state is set to ECHO or
NOECHO. Depending on the specified operating mode, an interaction with the given device may
begin or end. The input device state defined by ‘operating mode’ and ‘echo switch’ is stored in the
workstation state list for the given PICK device.
References:
4.8.1
4.8.3
Errorst
7| GKS not in proper state: GKS shall be in one of the states WSOP, WSAC-or SGOP
20| Specified workstation identifier is invalid
25| Specified workstation is not open
37| Specified workstation is not of category OUTIN
140 Specified input device is not present on workstation
143| EVENT and SAMPLE input mode are not available at this level’of GKS
SET STRING MODE , WSOP,WSAC,SGOP L0b
Parameters:
In | workstation identifier N
In | string device number (1].n) I
In | operating mode (REQUEST,SAMPLE,EVENT) E
In | echo switch . (ECHO,NOECHO) E
Effect] The given STRING device .is Set to the specified operating mode and its echoing state is sgt to ECHO
or NOECHO. Depending on the specified operating mode, an interaction with the given| device may
begin or end. The input device state defined by ‘operating mode’ and ‘echo switch’ is stored in the
workstation state list(for'the given STRING device.
Refergnces:
4.8.1
4.8.3
Errorg:
7| GKS<not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20| Specified workstation identifier is invalid
25 —Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation
143

EVENT and SAMPLE input mode are not available at this level of GKS
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5.7.3 Request input functions

REQUEST LOCATOR WSOP,WSAC,SGOP  Lob

Parameters:
In  workstation identifier N
In locator device number (1..n) |
Out status (OK,NONE) E
Out normalization transformation number ' {0..n) |
Out locator position ‘ wC P
Effect: 6 erforms-—4 —the cified A e—break—faeilitytsjinvoked by
the operator the status NONE is returned otherwrse OK is returned together w1th the lpgical input
value which is the current measure of the LOCATOR device. This measure consists(of-a lpcator posi-
tion in world coordinates and the normalization transformation number, which ‘was yised in the
‘conversion to world coordinates. The locator position is within ‘the window\of the ndrmalization
transformation.
Referepces:
4.6.4
4.8.1
4.8.2
483
4.8.4
Errors
7 | GKS not in proper state: GKS shall be in one of the<states WSOP, WSAC or SGOP
20 | Specified workstation identifier is invalid
25 | Specified workstation is not open
38 | Specified workstation is neither of category AINPUT nor of category QOUTIN
140 | Specified input device is not present on workstation
141 | Input device is not in REQUEST mode '
REQUEST STROKE WSOP,WSAC,SGOP Lob
Parameters:
In | workstation identifier N
In [stroke device number (1.]n) 1
Out [status (OK,NONIE) E
Out |normalizatien transformation number (0.ln) I
Out | number of’points (0.ln) I
Out |pointsin stroke ' wWC nxP
Effect: | GKS performs a REQUEST on the specified STROKE device. If the break facility is invgked by the
€ Status T isTeturned Toge wi ogical input value
which is the current measure of the STROKE device. This consists of a sequence of not more than
‘input buffer size’ (in the stroke data.record) points in world: coordinates, and the normalization
transformation number, which was used in the conversion to world coordinates. The points in the
stroke all lie within the window of the normalization transformation.
NOTE - If an operator enters more points than the stroke input buffer size (in the workstation state list) allows, the additional points
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References:

Errors:
7

20 _Specified workstation identifier is invalid

25
38
140
141

4.6.5
48.1
4.82
4.8.3
484

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP

Specified workstation is not open

Specified workstation is neither of category INPUT nor of category OUTIN
Specified input device is not present on workstation

'Input device is not in REQUEST mode

REQUEST VALUATOR WSOP,WSAC,SGOP Lob

Parameters:

In
In
Out
Out

Effect

Referd

Errors:

7
20
25
38

140

141

Nces:

Z

workstation identifier
valuator device number (1{n) 1
status (OK,NONE) E
value ' ' R

GKS performs a REQUEST on the specified VALUATOR device. If the break facility is|invoked by
the operator, the status NONE is returned; othérwise OK is returned together with the lpgical input
value which is the current measure of the VALUATOR device. The value delivered is in the range
specified in the workstation state list entry (for. this device) in the data record.

4.8.1
4.8.2
483
4.84

GKS not in proper'state: GKS shall be in one of the states WSOP, WSAC or SGOP
Specified workstation identifier is invalid

Specified workstation is not open

Specified-workstation is neither of category INPUT nor of category OUTIN
Specified-input device is not present on -workstation

Inpuitsdevice is not in REQUEST mode

REQUEST CHOICE WSOP,WSAC,SGOP L0b

Parameters:

In
In
Out
Out

Effect:

Z

workstation identifier

choice device number v (1.n) I
status : (OK,NOCHOICE,NONE) E
choice number (1..n) 1
GKS performs a REQUEST on the specified CHOICE device. If the break facility is invoked by the
operator, the status NONE is returned; if the measure of the CHOICE device indicates no choice,
status NOCHOICE is returned; otherwise OK is returned together with a choice number which is set
according to the current measure of the CHOICE device. '
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References:

4.8.1 ' -
4.8.2 '

483

484

Errors: .
7 GKS not in proper state: GKS shall be in one of the stuics WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
38 [Specified workstation is neither of category INPUT nor of category OUTIN
140 |Specified input device is not present on workstation
141 |Input device is not in REQUEST mode

REQUEST PICK v ‘ WSOP,WSAC,SGOP L1b
" Paramefers:
In orkstation identifier N
In ick device number (1.9) I
Out Btatus (OK,NOPICK ,NON) E
Out pegment name N
Out. [pick identifier N
Effect: (IGKS performs a REQUEST on the specified PICK device. If the break facility is invoked by the
perator, the status NONE is returned; if the measure of the PICK device indicates no pick, status
OPICK is returned; otherwise OK is returned’ together with a segment name and a pick identifier
hich are set according to the current measure of the PICK device. -The pick identifier is|associated
ith the primitive, within the segment, that'was picked.
References:
8.1
.8.2
8.3
.8.4
Errors:

7 |GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 |Specified workstation identifier is invalid
25 |Specified workstation is not open
37 |Specified-workstation is not of category OUTIN
140 |Specified input device is not present on workstation
141 |Input.device is not in REQUEST mode

REQUEST STRING WSOP,WSAC,SGOP
Parameters:
In  workstation identifier
In  string device number (1..n)
Out status (OK,NONE)

Out  character string
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Effect: GKS performs a REQUEST on the specified STRING device. If the break facility is invoked by the
operator, the status NONE is returned; otherwise OK is returned together with the logical input value

which is the current measure of the STRING device.

NOTE - The length of the returned string is less than or equal to the buffer size specified in the workstation state list entry (for this dev-

ice) in the data record.

References:
4.8.1
482
4.8.3
484
Errors:
7 |GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 |Specified workstation identifier is invalid
25 {Specified workstation is not open
38 |Specified workstation is neither of category INPUT nor of category OUTIN.
140 |Specified input device is not present on workstation
141 |Input device is not in REQUEST mode
5.7.4 Sample input functions
SAMPLE LOCATOR WSOP,WSAC,SGOP Loc
Paramgters: '
In |workstation identifier N
In |locator device number (1.|n) I
Out |normalization transformation number ©0.;n) 1
Out |locator position wC P
Effect: | The logical input value, which is the eurrent measure of the specified LOCATOR device, |s returned.
The measure consists of a locator position in world coordinates and the normalization tragsformation
number, which was used in the conversion to world coordinates. The locator position i within the
window of the normalizationstransformation.
References:
14.6.4
4.8.1
483
4.8.4
Errors: ‘
7 | GKS. #iot'in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 | Spécified workstation identifier is invalid
25 | Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation
142 Input device is not in SAMPLE mode
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SAMPLE STROKE ’ WSOP,WSAC,SGOP Loc
Parameters:
In  workstation identifier o : N
In  stroke device number (1..n) 1
Out normalization transformation number (0..n) I
Out number of points - (0..n) I
Qut points in stroke wC nxP

Effect: The logical input value, which is the current measure of the specified STROKE device, is returned.
* The measure consists of a sequence of points in world coordinates, and the normalization transforma-

tion number which was used in the conversion to world coordinates. The points in the stroke all lie

within the window of the normalization transformation.

NOTE -|If an operator enters more points than the stroke input buffer size (in the workstation state list) allows,(the-addlitional points
are lost. It is anticipated that the operator would be informed of this situation.

Referefces:

4.6.5
4.8.1
4.8.3
4.84

Errors:
7 |GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 |Specified workstation identifier is invalid '
25 |Specified workstation is not open »
38 |Specified workstation is neither of category INPUT nor of category OUTIN
140 | Specified input device is not present on workstation
142 |Input device is not in SAMPLE mode

SAMPLE VALUATOR WSOP,WSAC,SGOP Loc
Paramgters: '
In |workstation identifier N
In |valuator device number (1.Jn) I
Out |value R

Effect: |The logical input-value, which is the current measure of the specified VALUATOR| device, is
returned. The<alue delivered is in the range specified in the workstation state list entry (for this dev-
ice) in the data record.

References:

4.81
48.3

4-4
Ol

Errors:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation
142 Input device is not in SAMPLE mode
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SAMPLE CHOICE WSOP,WSAC,SGOP Loc

Parameters:

In
In
Out
Out

Effect:

workstation identifier N
choice device number (1..n) I
status (OK,NOCHOICE) E
choice number (1..n) I

If the current measure of the specified CHOICE device is indicating no choice, status NOCHOICE is
returned; otherwise OK is returned together with a choice number which is set according to the

current measure of the CHOICE device.

Referenges:

.8.1
8.3
8.4

Errors:
KS not in proper state: GKS shall be in one of the states WSOP, WSAC ot SGOP

[pecified workstation identifier is invalid

pecified workstation is not open

pecified workstation is neither of category INPUT nor of category QUTIN
pecified input device is not present on workstation

put device is not in SAMPLE mode

20
25
38
140
142

SAMPLE PICK WSOP,WSAC,SGOH

Parameters:

ick device number (1.n
(OK,NOPICK

Effect: If the current measure of the specified PICK device is indicating no pick, status NOPICK is
therwise OK is returned, together with a segment name and a pick identifier which are set
tp the current measure.0f’the PICK device. The pick identifier is associated with the primiti

the segment, that was\picked.
Referendes:

8.1
.8.3
.8.4

Llc

ZZm—~2Z

returned;
hccording
e, within

Errors:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
37 Specified workstation is not of category OUTIN
140 Specified input device is not present on workstation
142 Input device is not in SAMPLE mode
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SAMPLE STRING ‘ WSOP,WSAC,SGOP

Parameters:

In
In
Out

workstation identifier
string device number ' ' (1.0)
character string

GKS functions

10c

N
I
S

Effect: The logical input value, which is the current measure of the specified STRING device, is returned.

NOTE - The length of the returned string is less than or equal to the buffer .. ¢ specified in the workstation state list entry (for this dev-

References:

Errors:
7
20
25
38
140
142

5.7.5 Event input functions

AWAIT EVENT WSOP,WSAC,SGOP

Parametdrs:

NOTE -

: I

ice) in the data record.

48.1
4/8.3
4/8.4

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
ecified workstation identifier is invalid

ecified workstation is not open

ecified workstation is neither-of category INPUT nor of category OUTIN

ecified input device is not present on workstation

Ipput device is not in SAMPLE mode

timeout (seconds)
orkstation identifier v
ifput class (NONE,LOCATOR,STROKE,VALUATOR,CHOICE,PICK,STRING)

lggical input device number (1..n)

Loc

—mZ %

of the time specified in the-timeout parameter has elapsed. If a timeout occurs and there i
entry in the queue, a NONE value is returned for input class. If there is at least one ent
qpeue, the oldest event report is moved from ‘the event queue to the current event report in
stiate list. The workstation identifier, the input class, and the logical input device number are
and the corresponding values are made available for subsequent interrogation by the GET
class > functions:

The operation is)performed even if error 147 has occurred.

Altimeout.of zero causes an immediate inspection of the queue, and a NONE value for input class is returned if t!

the input queue is empty, GKS'is set into a wait state until an input event is written into re queue

still no
ry in the
the GKS
returned

<input

he queue is

Some-operating-systems—ina
a timeout at all.

References:

Errors:
7
147
151

122

4.8.1
4.8.2
4.8.3
4.8.5

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
Input queue has overflowed

Timeout is invalid

IeVer cause
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FLUSH DEVICE EVENTS _ WSOP,WSAC,SGOP LOc
Parameters: ’
In-  workstation identifier , N
In input class (LOCATOR,STROKE,VALUATOR,CHOICE,PICK,STRING) E
In logical input device number (1..n) 1
Effect: All entries in the input queue from the specified logical input device are removed.
NOTE - The operation is performed even if error 147 has occurred.
References:
85
Errors: |
7 |GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 |Specified workstation identifier is invalid
25 [Specified workstation is not open
38  |Specified workstation is neither of category INPUT nor of category QUTIN,
140 (Specified input device is not present on workstation
147 nput queue has overflowed
GET LOCATOR WSOP,WSAC,SGOP LOc
Parameters:
- Out pormalization transformation number (0..n) I
Out Jocator position wC P
Effect: [The LOCATOR logical input value in the cufrent event report is returned. This consists df a locator
position in world coordinates and the normalization transformation number, which was uysed in the
conversion to world coordinates. ‘
Referentces:
4.6.4
4.8.4
4.8.5
Errors:
7 |GKS not in proper-state: GKS shall be in one of the states WSOP, WSAC or SGOP
150 |No input value 6f the correct class is in the current event report
GET STROKE ' WSOP,WSAC,SGOP LOc
Paramelers:
Out normalization transformation number (0..n) I
Out number of points . (0..n) I
Out points in stroke wC nxP
Effect: The STROKE logical input value from the current event report is returned. This consists of a

sequence of points in world coordinates, and the normalization transformation number,
used in the conversion to world coordinates. The points in the stroke all lie within the win
normalization transformation.

which was
dow of the

NOTE - The number of points in the stroke is less than or equal 1o the stroke buffer size specitied in the workstation state list for this

device.

123


https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)

Input functiens GKS functions

References:

Errors:-
7
150

4.6.5
4.8.4
4.8.5

GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP.
No input value of the correct class is in the current event report

GET VALUATOR WSOP,WSAC,SGOP Loc

Parame
Out
Effect:

References:

418.4
418.5
Errors: -
7 GKS not in proper state: GKS shall be in one of the states¥ WSOP, WSAC or SGOP
150 Mo input value of the correct class is in the current event-report
GET CHOICE | WSOP,WSAC,SGOP LOc
Parametars: , '
Out status (OK,NOCHOICE E
Out choice number (1.n I
Effect: The CHOICE logical input value in the current event report is returned. This consists of a CHOICE

References:

Errors:
7
150

tdrs:
vilue : : R

The VALUATOR logical input value in the current event report is returnedy The value delivered is
irf the range specified in the workstation state list entry (for the device) in‘the data record. |

status and a choice number:

4l3.4
48.5

GKS notin proper state. GKS shall be in one of the states WSOP, WSAC or SGOP
Mocdinput value of the correct class is in the current event report

GET PICK ’ WSOP,WSAC,SGOP Llc
Parameters: : ‘
Out status ' (OK,NOPICK) E
Out segment name ; , N
Out - pick identifier N
Effect: The PICK logical input value in the current event report is returned. This consists of a PICK status,
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a segment name and the pick identifier associated with the primitive within the segment that was
picked.
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References:

4.8.4
4.8.5

Errors: -
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
150 No input value of the correct class is in the current event report

GET STRING WSOP,WSAC,SGOL’ LoOc
Paramelers: ’
Out - character string S

Effect; [The STRING logical input value in the current event report is returned.

NOTE - [The length of the returned string is less than or equal to the buffer size specified in the workstation state list entry [for this dev-
ce) in the data record, at the time the event was queued.

Referenges:

#.8.4
1.8.5

Errors:
7 [GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
150 No input value of the correct class is in the current event report
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5.8 Metafile functions

WRITE ITEM TO GKSM ’ : WSAC,SGOP Lo0a
Parameters:
In  workstation identifier N
In item type , o I
In item data record length ; (0..n) I

In item data record D

NOTE - This function can only be used to transfer non-graphical information to GKSM. Graphical data are sent automati¢ally after a
orkstation of category MO has been activated.

Errors:
EK'S not in proper state: GKS shall be either in the state WSAC or.in the state SGOP
pecified workstation identifier is invalid

[pecified workstation is not active

pecified workstation is not of category MO

em type is not allowed for user items

tem length is invalid

20
30
32
160
161

S ia tn La O

GET ITIM TYPE FROM GKSM WSOP,WSAC,SGOP LO0a

Parametégrs:

In  workstation identifier ~ ' N
Out ifem type ; : I
Out ifem data record length 0..n I
Effect: GKS inspects the type of the current item and the length of its data record in the GKSM and returns
the type and length back to the application program.

Referencgs:
49

Errors: :
7 GKSmotin proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 écified workstation identifier is invalid
25 Specified-workstationisnotopen
34 Specified workstation is not of category MI
162 No item is left in GKS Metafile input
163 Metafile item is invalid

READ ITEM FROM GKSM ' WSOP,WSAC,SGOP LOa
Parameters: :
In - workstation identifier : N
In  maximum item data record length (0..n) I

Out item data record D
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Effect: GKS returns the current item on the GKSM back to the application program and then makes the
next item in the metafile the current item. If the item data record length is greater than ‘maximum
item data record length’, the excess parts of the item are lost.

NOTE - By specifying ‘maximum item data record length’ = 0, the current item can be skipped.

Any program which makes use of the access that this function provides to the content of GKSM items is using information
that is not part of the standard, viz. the format and content of metafile items.

References:

4.9

Errors:
7
20
25
34
162
163
165
166

KS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
pecified workstation identifier is invalid

pecified workstation is not open

pecified workstation is not of category MI

0 item is left in GKS Metafile input

etdfile item is invalid

ontent of item data record is invalid for the specified item type

aximum item data record length is invalid

INTERERET ITEM GKOP,WSOP,WSAC,SGOP LOa
Parametgrs:
In ifem type v , I
In ifem data record length (0..1) I
In ifem data record - D

he supplied item is interpreted. This catses appropriate changes in the set of GKS statg variables
ee 4.9) and the generation of appropriate graphical output, as determined by th¢ metafile
ecification. -

Effect:

NOTE - Apart from errors noted below, other GKS errors may occur as a result of interpreting the item.
Referendes:
.9
Errors:
7 GKS not in properstate: GKS shall be in one of the states WSOP, WSAC or SGOP

161 Jtem length is invalid

163 Metafile itemis invalid

164 Item typeNisnot a valid GKS item

165 (onterit-of item data record is invalid for the specified item type

167 User item cannot be interpreted

168 Specified function is not supported in this level of GKS
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5.9 Inquiry functions

5.9.1 Introduction to inquiry functions

Inquiry functions return values from the various state lists. The data types of the values and the default
values of the state list entries are summarized in clause 6. Errors detected by inquiry functions are reported
through an error indicator parameter, see 4.11.2. The error handling procedure is not called. The list of
states in the function heading indicates those states in which the inquiry function can return valid values.
Some inquiry functions that retrieve values from the workstation state lists have an input parameter of type
‘Enumeration’ that can take the following values:

a)[SET: tirevatues Teturnedare-thoseprovided-by-the-applieationprogram————

b) REALIZED: the values returned are those used by the ‘workstation when the actual Values are
mapped to the available values in the workstation. ‘

Inquiries|for predefined representations in the workstation description table (see 5.9.6) have no sucH parame-
ter unlikp the corresponding inquiries for the representations in the workstation state)list (see 5.9.5). .The
values of predefined representations are available on the workstation.. Thus all values returned from a
‘predefined representation are such that, if used by an application program to set.a representation, a subse-
quent inquiry for that representation in the workstation state list would return‘the same values whether SET
or REAILIZED was specified. ‘

5.9.2 Inguiry function for operating state value

INQUIRE OPERATING STATE VALUE GKCL,GKOP,WSOP,WSAC,SGOR L0a
Parametgrs: ' v
Out erating state value (GKCL,GKOP,WSOP,WSAC,SGOP E
Effect: The operating state of GKS is returned. N :
References: SRR k ‘

411.1
411.2

Errors:
npne

5.9.3 Inquiry functions for GKS description table

INQUIRE LEVEL OF.GKS GKOP,WSOP,WSAC,SGOH L0a

Parameté¢rs:
Out efror indicator 8 |
Out lgvel of GKS (0a,0b,0c,1a,1b,1¢,2a,2b,2¢ E
Effect: 1 frrepu 0-and e-returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to the following error number to indicate the rea-
son for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
References:

4.10
4,11.2

128


https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

GKS functions

Errors:

ISO 7942-1985(E)
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Inquiry functions

INQUIRE LIST OF AVAILABLE WORKSTATION TYPES GKOP,WSOP,WSAC,SGOP LO0a

Parameters:

. Out error indicator I
Out number of available workstation types (1..n) I
Out [ii§ vai nxN

Effect: |If the inquired information is available, the error indicator is returned as 0 and values @re‘feturned in

the output parameters. _
If the inquired information is not available, the values returned in the output patameters|are imple-
mentation dependent and the error indicator is set to the following error number to indicdte the rea-
son for non-availability: : :

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP.

Refererjces:

4.5.1

4.11.2
Errors:

none

INQUIRE WORKSTATION MAXIMUM NUMBERS GKOP,WSOP,WSAC,SGOP Lla

Paramdters:

Out jerror indicator y I
Out maximum number of simultaneously open workstations (1..n) 1
Out maximum number of simultafieously active workstations (1..f) I
Out |maximum number of workstations associated with segment . (1..n) 1
Effect: [If the inquired information is available, the error indicator is returned as 0 and the |values are
returned in the outpat-parameters. v
[f the inquired information is not available, the values returned in the output parameters [are imple-
mentation dependent and the error indicator is set to the following error number to indicate the rea-
son for nonsavailability:
8 GKSwnot in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SFOP

References;

B3
4.11.2

Errors: .

none
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INQUIRE MAXIMUM NORMALIZATION TRANSFORMATION NUMBER
GKOP,WSOP,WSAC,SGOP L0a

Parameters:
Out error indicator I
Out maximum normalization transformation number (1..n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.

If the inquired information is not available, the values returned in the output parametérs are imple-
mentation dependent and the error indicator is set to the following error number to indicate the rea-
§on for non-avaitability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC.or-S¢FOP
Referenges:

4.6.1
4.11.2

Errors:
Rone

5.9.4 Infuiry functions for GKS state list

INQUIRE SET OF OPEN WORKSTATIONS GKOP,WSOP,WSAC,SGOF L0a’
Parametprs:
Out drror indicator ; I
Out number of open workstations 0..n] I
Out set of open workstations ' - nxN

Effect: ‘If the inquired information is available, the-error indicator is returned as 0 and values are rgturned in
the output parameters.

the inquired information is not available, the values returned in the output parameters gre imple-
thentation dependent and. the error indicator is set to the following error number to indicate the rea-
son for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGop

Referendes:
452
411.2

Errors:
none

INQUIRE SET OF ACTIVE WORKSTATIONS ‘ GKOP,WSOP,WSAC,SGOP Lla
Parameters:

Out - error indicator " I
Out number of active workstations : (0..n) I
Out set of active workstations » nxN
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters. '
If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to the following error number to indicate the rea-
son for non-availability:
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8 GKS not in proper stdte: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
References:
4.5.2
4.11.2

Errors:
none

INQUIitE CURRENT PRIMITIVE ATTRIBUTE VALUES GKOP,WSOP,WSAC,SGOb L0a
Parameters:

" Out grror indicator I
Out ¢urrent polyline index (1.. I
Out ¢urrent polymarker index ( l..$ 1
Out ¢urrent text index , (.. I

Out ¢urrent character height wC >0 R

Out ¢urrent character up vector wC 2xR

Out ¢urrent character width wC >[0 "R

Out ¢urrent character base vector wWC 2xR

Out gurrent text path (RIGHT,LEFT,UP,DOWN) E

Out ¢urrent text alignment
(NORMAL,LEFT,CENTRE,RIGHT;NORMAL,TOP,CAP,HALF,BASE,BOTTOM) 2xE

Out gurrent fill area index 3 (1.1) 1
Out urrent pattern width vector wC 2xR
Qut ¢urrent pattern height vector ' wC 2xR
Out ¢urrent pattern reference point wC P

Effect: [f the inquired information is available, the error indicator is returned as 0 and values are feturned in
he output parameters.

[f the inquired information is not ‘available, the values returned in the output parameters [are imple-
mentation dependent and the_errot indicator is set to the following error number to indicatte the rea-
bon for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
Referenges:
4.4.2
1.11.2

Errors:
hone

INQUIRE CURRENT PICK IDENTIFIER VALUE GKOP,WSOP,WSAC,SGOP L1b
Parameters: ' '
Out error indicator I
Out * current pick identifier N
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to the following error number to indicate the rea-

son for non-availability:
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8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

References:
44.2
471
4.11.2
Errors:
none
INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES GKOP,WSOP,WSAC,SGOP LOa
Parametdqrs:
Out efror indicator 1
Out cyrrent linetype (-n..-1,1..n I
Out cpirrent linewidth scale factor =0 ‘R
Out cfirrent polyline colour index (0..n I
Out cpirrent marker type - (-n..-1,1..n I
Out cfirrent marker size scale factor o =0 R
Out cpirrent polymarker colour index ‘ 0.n) I
Out cpirrent text font and precision (-n. -1 1.,.0;STRING,CHAR,STROKE (LE)
Out cpirrent character expansion factor > R
Out cprrent character spacing ' ’ R
Out cprrent text colour index (0.1 I
Out cprrent fill area interior style (HOLLOW,SOLID,PATTERN,HATCH E
Out cprrent fill area style index (-n..-1,1.n I
- Out chprrent fill area colour index ; (0..n I
Out cprrent list of aspect source flags (BUNDLED,INDIVIDUAL)} 13xE
Effect: If the inquired information is available, the error-indicator is returned as 0 and values are rdturned in
the output parameters.
If the inquired information is mot available, the values returned in the output parameters gre imple- '
nmpentation dependent and the_error indicator is set to the following error number to indicatg the rea-
spn for non-availability: :
8 GKS not in proper,state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
References:
jl.4.2
.11.2
Errors:
nlone

INQUIRE CURRENT NORMALIZATION TRANSFORMATION NUMBER
GKOP,WSOP,WSAC,SGOP Lo0a

Parameters:
Out error indicator » , : I
Out current normalization transformation number (0..n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.
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- If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to the following error number to indicate the rea-
son for non-availability: ’

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
References:
4.6.1
4.11.2

Errors:
none

INQUIRE LIST OF NORMALIZATION TRANSFORMATION NUMBERS
' ‘ GKOP,WSOP,WSAC,SGOP LOa

Parameters:
Out ¢rror indicator v I
Out list of transformation numbers nxI

Effect: If the inquired information is available, the error indicator is returned as 0 and values are rpturned in
he output parameters. The transformation numbers are réturned in a list, which is opdered by
Jiewport input priority, starting with the highest priority transformation number.

f the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to~the following error number to indicafe the rea-
on for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

Referenges:
t.6.1
1.11.2
Errors:
pone
INQUIRE NORMALIZATION TRANSFORMATION GKOP,WSOP,WSAC,SGOP Lo0a
Paramefers:
In ormalization transformation number (0..n) I
Out ¢rror indicator I
Out window limits wC 4xR
Out yiewport limits NDC 4xR

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple- '
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
50 Transformation number is invalid

References:

4.6.1
4.11.2
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Errors:
none
INQUIRE CLIPPING k GKOP,WSOP,WSAC,SGOP L0a
Parameters:
Out error indicator v 1
Out clipping indicator ‘ (CLIP,NOCLIP) E
Out clipping rectangle NDC ' 4xR

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to the following error number to indicat¢ the rea-
spn for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
Referencps:

46.2
411.2

Errors:
npne

INQUIRE NAME OF OPEN SEGMENT ‘ SGOR Lla
Paramet¢rs:

Out efror indicator I
Out name of open segment ‘ N
Effect: If the inquired information i§ available, the error indicator is returned as 0 and values are rgturned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters gre imple-
entation dependent.and the error indicator is set to the following error number to indicate the rea-
spn for non-availability: ‘

4 GKS not\ir proper state.; GKS shall be in the state SGOP

References:

7.1
L11.2

Errors:
none

INQUIRE SET OF SEGMENT NAMES IN USE WSOP,WSAC,SGOP Lia
Parameters:

Out error indicator - I
Out number of segment names , (0..n) I
Out set of segment names in use , nx N

134



https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)

GKS functions Inquiry functions

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation-dependent and the error indicator is set to the following error number to indicate the rea-

son for non-availability:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
References:

4.7.1
4.11.2
Errors:
none
INQUIKLE MORE SIMULTANEOUS EVENTS WSOP,WSAC,SGOP Loc
Parameters:
Out . grror indicator , ‘ 1
Out more simultaneous events (NOMORE,MORBE) E
eturned in

Effect: If the inquired information is available, the error indicator is‘returned as 0 and values are 1
e output parameters. :

f the inquired information is not available, the values>returned in the output parameters pre imple-

entation dependent and the error indicator is set t0.the following error number to indica
gon for non-availability:
7 GKS not in proper state: GKS shall be in'one of the states WSOP, WSAC or SGOP
Referenges: '

485
4.11.2

Errors:
Rone

5.9.5 Inguiry functions for werkstation state list

INQUIRE WORKSTATION CONNECTION AND TYPE WSOP,WSAC,SGO
Parameters: :

In orkstationf identifier
QOut g¢rror indicator

s ,

Out ¢onnection identifier -

Out workstatiomrtype

te the rea-

LOa

N

I
N
N

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
“mentation dependent and the error indicator is set to one of the followmg error numbers to indicate

the reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid ‘
25 Specified workstation is not open
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References:

4.5.2
4.11.2

Errors:
none

WSOP,WSAC,SGO LoOa
In orkstation identifier ; N
Out or indicator 1
Out workstation state » (INACTIVE;ACTIVE) E

Effect: If the inquired information is available, the error indicator is returned as 0 and values are r¢turned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters 4gre imple-
entation dependent and the error indicator is set to one of the following error numbers tp indicate
the reason for non-availability:
7 GKS not in proper state: GKS shall be in one of the statesSWSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation is of category INPUT

Referendes:

.5.2
.11.2

Errors:
ne

INQUIRE WORKSTATION DEFERRAL AND UPDATE STATES WSOP,WSAC,SGOR L0Oa

Parameters:

Out error indicator
Out deferral'mode (ASAP,BNIG,BNIL,ASTL)
Out implicit regeneration mode (SUPPRESSED,ALLOWED
Out qiﬂ)lay surface empty (EMPTY ,NOTEMPTY|
Out néw [rame action necessaly al update (NO, YES

In }orksta_tion identifier

[l

ot~ 2

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
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References:

4.5.3
4.54
4.11.2

Errors:
none

INQUIRE LIST OF POLYLINE INDICES WSOP,WSAC,SGOﬂ Lla
Parametgrs: ‘

In orkstation identifier N
Out drror indicator I
Out gumber of polyline bundle table entries (5..n T
Out' list of defined polyline indices (l.n nx][

Effect: If the inquired information is available, the error indicator is returned. a5.0' and values are rdturned in
the output parameters. :

If the inquired information is not available, the values returned-ift the output parameters dre imple-
entation dependent and the error indicator is set to one of {iefollowing error numbers t¢ indicate
ne reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the.states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category MI
335 Specified workstation is of category INPUT
36 Specified workstation is Workstation Indépendent Segment Storage

[=a

References:
4l4.3
4[11.2
Errors:
none
INQUIRE POLYLINE REPRESENTATION WSOP,WSAC,SGOP Lla
Parametefrs:
In  wprkstation identifier , N
In  polyline index : ' (1..n) I
In typeofreturmed—vaiues OET,REALIZED) E
Out error indicator . I
Out linetype , (-n..-1,1..n) I
Out linewidth scale factor ' =0 R
Out  polyline colour index (0..n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.

If the specified polyline index is not present in the polyline bundle table on the workstation and the
specified type of returned values is REALIZED, the representation for polyline index 1 is returned.
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If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
60 Polylme zndex is invalid

References:

4/4.3
4112

Errors:

npne

INQUIRE LIST OF POLYMARKER INDICES : . - WSOP,WSAC,SGOP Lla
Parametgrs:

~In  workstation identifier ‘ , N
Out efror indicator L : I
Out mber of polymarker bundle table entries : o - (5.n )|
Qut lipt of defined polymarker indices (1.n nxI

Effect: If the inquired information is available, the error indicator is returned as 0 and values are refurned in
the output parameters. '

If the inquired information is not available, the values returned in the output parameters ajre 1mple-
IIentatlon dependent and the error indicator is set to one of the following error numbers t¢ indicate
the reason for non-availability: :

7 GKS not in proper staté: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation‘identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation is of category INPUT
36 Specifiedworkstation is Workstation Independent Segment Storage

Referencgs:

414.4
41112

Errors:
none
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INQUIRE POLYMARKER REPRESENTATION WSOP,WSAC,SGOP Lla
Parameters:
In workstation identifier N
In  polymarker index (1..n) I
In type of returned values (SET,REALIZED) E
Out error indicator 1
Out marker type (-n..-1,1..n) 1
Out marker size scale factor =0 R
Out polymarker colour index (0..n) 1
Effect: Jf the inguired information is available, the error indicator is returned as 0 and values are returned in
he output parameters.
f the specified polymarker index is not present in the polymarker bundle table on(the workstation
ind the specified type of returned values is REALIZED, the representation for polymarker|index 1 is
returned.
If the inquired information is not available, the values returned in the output parameters |are imple-
mentation dependent and the error indicator is set to one of the followirg error numbers o indicate
he reason for non-availability:
7 ‘GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category MI
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
66 Polymarker index is invalid
67 A representation for the specified polymarkerlindex has not been defined on this workstation
Referenges:
444
.11.2
Errors:
tone
INQUITE LIST OF TEXT INDICES WSOP,WSAC,SGOP Lla
Parameters:
In  workstation identifier N
Out ¢rror indicator » 1
Out pumber of text bundle table entries 6..1) I
Out list of defined text indices 1) nxI
Effect: e d-informati deturned in

the output parameters.
If the inquired information is not available, the values returned in the output parameters

are imple-

mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
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References:

44.5
4.11.2

Errors:
none

Lla
In  wprkstation identifier N
In  text index (l..n) I
In type of returned values (SET,REALIZED) E
Out error indicator I
Out text font and precision (-n..-1,1..n;STRING,CHAR,STROKE) (LE)
Out character expansion factor >0 R
Out character spacing ‘ R
Out text colour index R ‘ ' (0..n) I

Effect: If| the inquired information is available, the error indicator is réturned as 0 and values are refurned in
tHe output parameters. ‘

If] the specified text index is not present in the teXt bundle table on the workstation and the|specified
type of returned values is REALIZED, the representation for text index 1 is returned.

If] the inquired information is not available, the values returned in the output parameters afe imple-
nlentation dependent and the error indicator is;sét to one of the following error numbers tq indicate
tHe reason for non-availability:

7 GKS not in proper state: GKS shall-he in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is.invalid '
25 Specified workstation is not opéen
33 Specified workstation is of category MI
35 Specified workstation is of category INPUT
36 Specified workstation (is Workstation Independent Segment Storage
72 Text index is invalid
73 A representationfor the specified text index has not been defined on this workstation

Referenc BS:
414.5
“4)11.2

Errors:
npne
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INQUIRE TEXT EXTENT \ WSOP,WSAC,SGOP L0a
Parameters:
In  workstation identifier ; v N
In text position wC P
In character string ‘ : S
Out error indicator 1
Out concatenation point wC P
Out text extent parallelogram wC 4xP
Effect:

If the inquired information is available, the error indicator is returned as 0 and values are returned in .

he extent of the specified character string is computed using the text font and precision)|character
gxpansion factor and character spacing currently selected (either via the. bundle ‘on-individually,
depending upon the corresponding ASFs) and the current text attributes (CHARACTER HEIGHT,
CHARACTER WIDTH, CHARACTER UP VECTOR, CHARACTER BASE VECTOR, TEXT
PATH, TEXT ALIGNMENT). If the current text index is not present in the text bundle fable, text
index 1 is used.

\t precisions STRING and CHAR, the text extent parallelogram is an\approximation of that defined
4.4,5, being the minimum which completely encloses the character bodies of the displayed string
(see figure 17). For UP and DOWN text paths, the widest chatacter body in the font is|enclosed.
he parallelogram is returned as four corner points in anticlockwise order. If, at STROKE [precision,
fhe CHARACTER WIDTH VECTOR and CHARACTER BASE VECTOR are perpendicular, the
ext extent parallelogram is a rectangle.

he concatenation point can be used as the origin of(a subsequent TEXT output primitiye for the
goncatenation of character strings, where meaningfuli > For certain combinations of TEXT PBATH and
EXT ALIGNMENT, concatenation is not meaningful and the returned concatenation point is the
qame as the text position.

TEXT PATH is RIGHT or LEFT, the céncatenation point is displaced from the text posjtion, in a
direction determined by the horizontal’éomponent of TEXT ALIGNMENT. If this component is
LEFT, the direction is to the right;-if\it is CENTRE, the displacement is zero; if it is RIGHT, the
direction is to the left. Unless the ‘horizontal component of TEXT ALIGNMENT is CENTRE, the
nagnitude of the displacement is. the width of the text extent parallelogram plus one additipnal char-
dcter spacing. (The width of“the text extent parallelogram is the length of the sides parallel to the

direction determined\by the vertical component of TEXT ALIGNMENT. ' If this component is TOP
qr CAP, the direction is down; if it is HALF, the displacement is zero; if it is BASE or BOT[TOM, the
direction is up, Unless the vertical component of TEXT ALIGNMENT is HALF, the magnitude of

e displacement is the height of the text extent parallelogram plus an additional character spacing.
(The height of the text extent parallelogram is the length of the sides parallel to the CHARACTER

Control characters in the character string have a workstation dependent effect consistent with their

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP

20 Specified workstation identifier is invalid :

25 Specified workstation is not open

39 Specified workstation is neither of category OUTPUT nor of category OUTIN

101 Invalid code in string
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E E3 E4 E3
P N/ A i i C i N P
El , E2 EILC E2
CHARACTER SPACING =0 : CHARACTER SPACING =-0.2
CHARACTER UP VECTOR =(0,1) , CHARACTER UP VECTOR =(0,1)
T - .
TEXT ALIGNMENT =(NORMAL,NORMAL) TEXT ALIGNMENT =
(RIGHT,BASE)

E3 CHARACTER SPACING =0

¢ CHARACTER UP VECTOR/'=(-1,1)
“ TEXT PATH =RIGHT
TEXT ALIGNMENT =(NORMAL,NORMAL)

| I
| E1 -
L CHARACTER SPACING =0.2

B
=
o

| CHARACTER UP VECTOR =(o,1)'| .
| ~ TEXT PATH =DOWN L
-|
|

P e e | — — —

TEXT ALIGNMENT = (LEFT,TOP) | B

T | |
|‘ CHARACTER SPACING =0 |
CHARACTER UP VECTOR = (0,1) |
TEXT (PATH = UP 1

L

Co—— —— .

TEXT/ALIGNMENT =(CENTRE,BOTTOM) E1l 5 . E2
Bl s Ji2 | b

P:'X  text position

E1,E2, corners of text extent rectangle, which

F3 E4: for TEXT PATH = UP or DOWN encloses th
™" widest character in the font '

Figure 17 - Examples of replies to INQUIRE TEXT EXTENT with different text attributes
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References:

4.4.5
4.11.2

Errors:
none

INQUIRE LIST OF FILL AREA INDICES

ISO 7942-1985(E)

Inquiry functions

WSOP,WSAC,SGOP Lla

Parameters:

In orkstation identifier

" Out ¢rror indicator
Out  pumber of fill area bundle table entries
Out list of defined fill area indices

N
1
(5.m) I
(1..n) nxI

Effect: If the inquired information is available, the error indicator is returned as Q and values are returned in

he output parameters.

{ the inquired information is not available, the values returned in ¢he output parameters are imple-
entation dependent and the error indicator is set to one of thefollowing error numbers fo indicate

the reason for non-availability: -

25 Specified workstation is not open

Referenges:
4.4.6
4.11.2

Errors:
none

INQUIRE FILL AREA‘REPRESENTATION
Parameters:

In orkstation’ identifier
In 1l area’index
In {ype,of returned values

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid

33 Specified workstation is of category M1
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage

WSOP,WSAC,SGOP Lla

Out €1rrotr ;udiuat\n

Out fill area interior style
Out fill area style index
Out fill area colour index

N

(1..9) I

(SET,REALIZED) E

- I
(HOLLOW,SOLID,PATTERN,HATCH) E
(-n..-1,1..n) I

(0..n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the specified fill area index is not present in the fill area bundle table on the workstation and the
specified type of returned values is REALIZED, the representation for fill area index 1 is returned.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:
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7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation.is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
80 Fill area index is invalid
81 A representation for the specified fill area index has not been defined on this workstation

References:

446

4.1.2

Errors:
nane

INQUIRE LIST OF PATTERN INDICES WSOP,WSAC,SGOP Lla
Parametefs: S

In wprkstation identifier N
Out egror indicator 1
Out nymber of pattern table entries ' (0..n) I
Out  ligt of pattern indices ; ) (1..n) nxI

Effect: If| the inquired information is available, the error indicator is returned as 0 and values are refurned in

tHe output parameters. '

If] the inquired information is not available, the values returned in the output parameters are imple-
mlentation dependent and the error indicator-is set to one of the following error numbers tq indicate
tHe reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not-open
33 Specified workstation js‘of category MI
35 Specified workstation is’of category INPUT
36 Specified workstation is Workstation Independent Segment Storage

Referencgs:
414.6
4111.2

Errors:
none
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INQUIRE PATTERN REPRESENTATION WSOP,WSAC,SGOP Lla
Parameters:
In  workstation identifier N
In pattern index (1.n) I
In  type of returned values (SET,REALIZED) E
Out error indicator I
Out pattern array dimensions (1..n) 2x1
Out pattern array ' (0.n) nxnxI
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters .
[f the specified pattern index is not present in the pattern table on the workstation and‘the specified
ype of returned values is REALIZED, the representation for pattern index 1 is réturned (pattern
ndex 1 is present if interior style PATTERN is supported on the workstation).
[f the inquired information is not available, the values returned in the output-parameters pre imple-
.nentation dependent and the error indicator is set to one of the following error numbers {o indicate
he reason for non-availability:
7 GKS not in proper state: GKS shall be in one of the states WSOP,"WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
85 Specified pattern index is invalid
88 A representation for the specified pattern index has not been defined on this workstation
90 Interior style PATTERN is not supported on.this workstation
Referentes:
1.4.6
$.11.2
Errors:
hone
INQUIRE LIST OF COLOUR INDICES WSOP,WSAC,SGOP LOa
Parameters:
In  workstationtidentifier N
Out error indicator I
Out humber of colour table entries : 2..) 1
Out listof colour indices (0..1) nxI
Effect: If the inguired information is available, the error indicator is retnrned as 0 and values are réturned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability: .

7 GKS not in proper state; GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation tdenttﬁer is invalid
25 Specified workstation is not open
33 Specified workstation is of category M1
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
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References:

4.4.9
4.11.2

Errors:
none

WSOT ’”S7te,SGOP 1.0a

In orkstation identifier | N
In olour index (0..n] I
In pe of returned values , (SET.REALIZED E
Out drror indicator I .
Out dolour (red,green,blue intensities) {0,if 3xR

Effect: If the inquired information is available, the error indicator is returned:as 0 and values are r¢turned in
€ output parameters. '
the specified colour index is not present in the colour tablelon' the workstation and the specified
pe of returned values is REALIZED, the representation of the workstation dependent colgur index,
at would be used if output primitives were displayed with\the specified colour index, is returned.

the inquired information is not available, the valuesyreturned in the output parameters gre imple-
thentation dependent and the error indicator is set to.one of the following error numbers tp indicate
the reason for non-availability:

7 GKS not in proper state: GKS shall be in_one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid '
25 Specified workstation is not open
33 Specified workstation is of category’ M1
35 Specified workstation is of category INPUT
36 Specified workstation is Workstation Independent Segment Storage
93 Colour index is invalid
94 A representation for the Specified colour index has not been defined on this workstation

Referendes:
449
4.11.2

Errors:
Rone
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INQUIRE WORKSTATION TRANSFORMATION WSOP,WSAC,SGOP L0a

Parameters: .
In workstation identifier - N
Out error indicator 1
Out workstation transformation update state (NOTPENDING,PENDING) E
Out requested workstation window NDC 4xR
Out current workstation window NDC 4xR
Out requested workstation viewport DC 4xR

Out current workstation viewport DC 4xR
Effect: S . .

e output parameters.

he workstation transformation update state is PENDING if a workstation transfofmation change
as been requested but not yet provided.

the inquired information is not aVéilable, the values returned in the output-parameters are imple-
entation dependent and the error indicator is set to one of the following etror numbers {o indicate
e reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, " W-SAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category MI
36 Specified workstation is Workstation Independent Segment Storage
Referendes:
4.6.3
4.11.2
Errors:
Hone
INQUIRE SET OF SEGMENT NAMES ON WORKSTATION WSOP,WSAC,SGOP Lla
Parametprs: '
In orkstation identifier N
Out grror indicator 1
Out fgumber of segmentnames (0..0) 1
Out set of stored segments for this workstation nxN

Effect: If the inquired information is available, the error indicator is returned as 0 and values are rgturned in
e output parameters.

the ifiquired information is not available, the values returned in the output parameters are imple-
éntation dependent and the error indicator is set to one of the following error numbers 110 indicate
thre Teasom for moravaitability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
33 Specified workstation is of category MI
35 Specified workstation is of ‘category INPUT

References:

4.5.2
4.7.1
4.11.2
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Errors:

INQUIRE LOCATOR DEVICE STATE

none

Parameters:

References:

Errors:

148

. If the inquired information is available, the error indicator is returned as 0 and values are rel

workstation identifier

locator device number . (1..n)

type of returned values (SET,REALIZED)
efror indicator ,

operating mode (REQUEST,SAMPLE,EVENT
e¢ho switch (ECHO,NOECHO
ifitial normalization transformation number 0..n
ijitial locator position WG

prompt and echo type (-n..-1,1..n
etho area DC

Igcator data record

the output parameters.

entation dependent and the error indicator is set to one of the following error numbers t¢
e reason for non-availability: ,

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
/40 Specified input device is not present-on workstation

48
4{11.2

npne

GKS functions.

WSOP,WSAC,SGOP Lob

EoY
X .
CR H—om —m—Z

turned in

If the inquired information is not available, the values returned in the output parameters are imple-

indicate
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INQUIRE STROKE DEVICE STATE WSOP,WSAC,SGOP Lob
Parameters:
In  workstation identifier N
In  stroke device number (1..n). 1
In type of returned values (SET,REALIZED) E
Out error indicator 1
Out operating mode (REQUEST,SAMPLE,EVENT) E
Out echo switch (ECHO,NOECHO) E
Out initial normalization transformation number (0..n) I
Out initial number of points (0..n) 1
Out [initial points in stroke ‘ ; — WC L nxP
Out [prompt and echo type (-n..-4d<n) I
Out fecho area DC 4xR
Out [stroke data record D
Effect: [If the inquired information is available, the error indicator is returned as 0 andvalues are feturned in
the output parameters.
If the inquired information is not available, the values returned in theCoutput parameters (are imple-
mentation dependent and the error indicator is set to one of the following error numbers fo indicate
the reason for non-availability:
7 GKS not in proper state: GKS shall be in one of the statesW,SOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation
Refererices:
4.8
4.11.2
Errors:
none
INQUIRE VALUATOR DEVICE STATE WSOP,WSAC,SGOP Lob
Parameters:
In orkstation identifier N
In aluator devicé humber (1.m) 1
Out ferror indiCator ‘ I
Out |operatingsmode (REQUEST,SAMPLE,EVENT) E
Out feche switch (ECHO,NOECH®) E
Out [iditial value R
Out prompt and eciio type tr=tm) I
Out echo area DC 4xR
Out valuator data record D

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:

7 GKS not in proper state. GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open .
38 Specified workstation is neither of category INPUT nor of category OUTIN
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140 Specified input device is not present on workstation

References:

Errors:

INQUIRE CHOICE DEVICE STATE WSOP,WSAC,SGOP

Parameters:

In
In
Out
Out
Out
Out
Out
Out
Out
Out

Effect:

References:

Errors:

150

4.8
4.11.2

none

rkstation identifier

choice device number (1..n)
efror indicator
berating mode (REQUEST,SAMPLE,EVENT)
e¢ho switch ' ’ ‘ (ECHO,NOECHO)
itial status (OK,NOCHOICE)
itial choice number : ' (1..n)
rompt and echo type (-n..-1,1..n)
tho area g ~ DC
hoice data record N ‘
If the inquired information is available, the error indicator is returned as 0 and values are re
the output parameters.
If the inquired information is not available, thecvalues returned in the output parameters a
rmentation dependent and the error indicator is\set to one of the following error numbers tg
the reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier(isinvalid
25 Specified workstation is not open
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is-not present on workstation

]

[e]

418
411.2

npne

Lo0b

S
X
OR ~—~Dmm — —~ Z

furned in

re imple-
indicate
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INQUIRE PICK DEVICE STATE WSOP,WSAC,SGOP L1b
Parameters: y )
In ~ workstation identifier N
In  pick device number (1..n) I
In type of returned values (SET,REALIZED) ‘E
Out error indicator I
Out operating mode (REQUEST,SAMPLE,EVENT) E
Out echo switch (ECHO,NOECHO) E
Out initial status (OK,NOPICK) E
Out initial segment N
Out [nitial pick identifier N
Out prompt and echo type (-n..-3l<n) 1
. Out pcho area DC 4xR
Out pick data record _ D
Effect: [If the inquired information is available, the error indicator is returned as 0 and\values are returned in
' he output parameters. ’
lIf the inquired information is not available, the values returned in the output parameters|are imple-
entation dependent and the error indicator is set to one of the following error numbers [to indicate
he reason for non-availability:
7 GKS not in proper state: GKS shall be in one of the states W.SOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
37 Specified workstation is not of category OUTIN
140 Specified input device is not present on workstation
References:
.8
1.2
Errors:
pone
INQUIRE STRING DEVICE(STATE WSOP,WSAC,SG(]P LOb
Parameters: )
In orkstation identifier N
In tring device_number (1..n) 1
Out prror indicator |
Out pperatingsmode (REQUEST,SAMPLE,EVENT) E
Out pche switch (ECHO,NOECHO) E
Out’ jmitial string S S
Out promptamiechotype trr—=Ht=n) 1
Out echo area DC 4xR
Out string data record D
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:

7 GKS not in proper state: GKS shall be in one éf the states WSOP, WSAC or SGOP

20 Specified workstation identifier is invalid
25 Specified workstation is not open

38 Specified workstation is neither of category INPUT nor of category OUTIN
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140 Specified input device is not present on workstation

References:

4.8
4.11.2

Errors:
none

5.9.6 Inquiry functions for workstation description table

INQUIRE WORKSTATION CATEGORY GKOP,WSOP,WSAC,SGOH L0a
Parametgrs: :
In orkstation type ‘ N
Out efror indicator : I
Out wWorkstation category (OUTPUT,INPUT,QUTIN,WISS,MO,MI E

Effect: If the inquired information is available, the error indicator is returned as-0 and values are rgturned in
the output parameters.

o

" the inquired information is not available, the values returned in the output parameters gre imple-
entation dependent and the error indicator is set to one of the following error numbers t¢ indicate
e reason for non-availability: :

8 GKS not in proper state: GKS shall be in one of the stites GKOP, WSOP, WSAC or SGOP

22 Specified workstation type is invalid
23 Specified workstation type does not exist

st

References:

45.1
411.2

Errors:
npne

INQUIRE WORKSTATION CLASSIFICATION GKOP,WSOP,WSAC,SGOH  Lo0a

Parameté¢rs:

In orkstation type N

Out vgctor, raster, or other type (VECTOR,RASTER,OTHER E
turned in

gired—infors i ot a eturn a—th aFam dre 1mp1e-
mentation dependent and the error 1nd1cator is set to one of the followmg error numbers to indicate
the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN

References:

4.5.1
4.11.2
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Errors:
none
INQUIRE DISPLAY SPACE SIZE GKOP,WSOP,WSAC,SGOP L0a
Parameters:
In  workstation type N
Out error indicator I
Out device Cr\r\rr“nnta units (MPTR_ES’_Q:LHER) E
Out |display space size in device coordinate units DC 50 2xR
Out [display space size in raster units ¢..n) 2x1
Effect: |If the inquired information is available, the error indicator is returned as 0 and values are feturned in
the output parameters.
If the inquired information is not available, the values returned in the output parameters|are imple-
mentation dependent and the error indicator is set to one of the followingerror numbers fto indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SIGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
31 Specified workstation is of category MO
33 Specified workstation is of category MI
36 Specified workstation is Workstation Independent Segment Storage
Referer|ces:
4.5.1
4.11.2
Errors:
none
INQUIRE DYNAMIC MODIFICATION OF WORKSTATION ATTRIBUTES
GKOP,WSOP,WSAC,SG Lla
Paramgters:
In [workstation type N
Out ferror indicator I
Out [polyline-bundle representation changeable (IRG.,IMM) E
Out [polymarker bundle representation changeable (IRG,IMM) E
Out [text'bundle representation changeable , (IRG,IMM) E
Out [fill.area bundle representation changeable (IRG.IMMI) E
Out pattern representation changeable (IRG,IMM) E
Out colour representation changeable (IRG,IMM) E
Out workstation transformation changeable - (IRG,IMM) E

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

IRG means that implicit regeneration is necessary; IMM means the action is performed immediately.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

22 Specified workstation type is invalid

153


https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)
’Inquiry functions ‘ " GKS functions
23 Specified workstation type does not exist

39 Specified workstation is neither of category OUTPUT nor of category OUTIN

References:

4.5.1
4.5.3:
4.11.2

Errors:
none

INQUIRE DEFAULT DEFERRAL STATE VALUES - GKOP,WSOP,WSAC,SGOP| Lila
Parametgrs: ‘

In orkstation type
Out efror indicator ‘ S

Out fault value for deferral mode (ASAP,BNIG,BNIL,ASTI)
Out default value for implicit regeneration mode ‘ (SUPPRESSED,ALLOWED

Effect: If the inquired information is available, the error indicator is retuzned as 0 and values are refurned in
the output parameters.

o — Z

If the inquired information is not available, the values returned in the output paramete:i's re imple-

mhentation dependent and the error indicator is set to one of the following error numbers t¢ indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one-of the states GKOP, WSOP, WSAC or SG@opP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN
Referenges: '
45.1
453
411.2
Errors:
Hone
INQUIRE POLYLINE FACILITIES GKOP,WSO_P,WSAC,SGOI LOa
Parametprs:
In orkstation type N
Out error indicator I
Out number of available linetypes _ (4..n) I
Out list of available linetypes , - (n.-1,1.n) nxI
Out number of available linewidths (0..n) I
Out nominal linewidth DC >0 R
Out range of linewidths (minimum,maximum) DC >0 2xR
Out number of predefined polyline indices (5..n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.

If the number of available linewidths is returned as 0, the workstation supports a continuous range of
linewidths. o
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If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN

References:
4.5.1
Errors:
pone
INQUIRE PREDEFINED POLYLINE REPRESENTATION GKOP,WSOP,WSAC,SGOP Lo0a
Parameters:
In  orkstation type N
In  predefined polyline index ' (1..n) I
Out error indicator I
Out linetype (-n..-1,1..1n) I
Out Jinewidth scale factor ' R
Out polyline colour index 0..n) I
Effect: [f the inquired information is available, the errof-indicator is returned as 0 and values are feturned in
he output parameters.
[f the inquired information is not available, the values returned in the output parameters |are imple-
mentation dependent and the error indicator is set to one of the following error numbers fo indicate
he reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type-is invalid
23 Specified workstation-type does not exist
39 Specified workstation-is neither of category OUTPUT nor of category OUTIN
60 Polyline index is invalid
62 A representation-for the specified polyline index has not been predefined on this workstatjon
Referenges:
1.5.1
1.11.2
Errors:
pone
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INQUIRE POLYMARKER FACILITIES GKOP ,WSOP,WSAC,SGOP L0a

Parameters: ' '
In  workstation type N
Out error indicator I
Out number of available marker types (5..n) I
Out list of available marker types (-n..-1,1..n) nxl
Out number of available marker sizes (0..n) I
Out nominal marker size DC >0 R
Out range of marker sizes (minimum,maximum) DC >0 2xR
Out numberof predefined-polymarker- indices (3n I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are/1e turned in
the output parameters.
If the number of available marker sizes is returned as 0, the workstation supports<@ continupus range
of marker sizes.
If the inquired information is not available, the values returned in the output parameters gre imple-
entation dependent and the error indicator is set to one of the following-error numbers tp indicate
e reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid ‘

23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN

-

References:
215.1
11.2

Errors:
- npne

INQ PREDEFINED POLYMARKER REPRESENTATION GKOP,WSOP,WSAC,SGOH LOa

Parameters:
In orkstation type N
In edefined polymarker-index (I.n 1
Out efror indicator ‘ _ 1
Out marker type (-n..-1,1..n |
Out nharker size-scale factor . R
Out polymarker-Colour index : (0..np I

Effect: If thé inquired information is available, the error indicator is returned as 0 and values are r¢turned in
the-output parameters.
If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

22 Specified workstation type is invalid

23 Specified workstation type does not exist

39 Specified workstation is neither of category OUTPUT nor of category OUTIN

66 Polymarker index is invalid
68 A representation for the specified polymarker index has not been predefined on this workstation
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References:

4.5.1
4.11.2

Errors:

none -

leights and character expansion factors vary' between fonts, the character heights and

Referenc

4
4

Errors:
A

f the inquired information is available, the error indicator.is\returned as 0 and values are

he output parameters.

f the number of available character heights is returnied as 0, the workstation supports a ¢

ange of character heights. If the number of available character expansion factors is retu
e workstation supports a continuous range of.character expansion factors. If the available

xpansion factors returned are for font 1.

f the inquired information is not available, the values returned in the output parameters
entation dependent and the error{indicator is set to one of the following error numbers t
e reason for non-availability:

8 GKS not in proper state™GKS shall be in one of the states GKOP, WSOP, WSAC or S(
22 Specified workstation type is invalid
23 Specified workstation-type does not exist
39 Specified workstation is neither of category QUTPUT nor of category OUTIN

(N

5.1
11.2

one.

GROP, WSOP,WSAC;SGOP Loa

N

I

umber of text font and precision pairs (1.0 I
"list of text font and precision pairs (-n..-1,1.;STRING,CHAR,STROKE)) n x (I,E)
umber of available character heights (0..n) I
ange of character heights (minimum,maximum) DC >0 2xR
umber of available character expansion factors ~(0..n) I
ange of character expansion factors (minimum,maximum) ‘ >0 2xR
umber of predefined text indices 2..n I

sturned in

ontinuous
rmed as 0,
character
character

hre imple-
p indicate

yOP
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INQUIRE PREDEFINED TEXT REPRESENTATION GKOP,WSOP,WSAC,SGOP LOa

Parameters:
In  workstation type N
In predefined text index (1..n) I
Out error indicator I
Out text font and precision (-n..-1,1..;;STRING,CHAR,STROKE) (LE)
Out character expansion factor >0 R
Out character spacing : R
Out  text colour index 0..n) I

Effect: IfThe inquired information IS availaple, the erfor indicator 15 returned a5 0 and values are, raturned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters dre imple-
mentation dependent and the error indicator is set to one of the following error numbers t¢ indicate
the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP,"WSAC or SGOP
22 Specified workstation type is invalid '
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of catégory OUTIN
72 Text index is invalid '
74 A representation for the specified text index has not been predefined on this workstation

References:
45.1
411.2
Errors:
Hpne
INQUIRiE FILL AREA FACILITIES GKOP,WSOP,WSAC,SGOP Loa
Parametgrs: ' :
In  workstation type N
Out efror indicator I
Out mber of available fillarea interior styles (L.n I
Out list of available fillarea interior styles (HOLLOW,SOLID,PATTERN,HATCH nxE
Out njumber of available hatch styles 0..n I
Out list of available-hatch styles (-n..-1,1.n nxI
Out mber of predefined fill area indices (5.n I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are refurned in
the“output parameters.

I the inquired mmformation 1s not available,
mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
122 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN

References:

4.5.1
4.11.2
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Errors:
none
INQUIRE PREDEFINED FILL AREA REPRESENTATION - GKOP,WSOP,WSAC,SGOP Lo0a
Parameters:
In  workstation type N
In predefined fill area index (1..n) I
Out efror indicator I
Out fill area interior style (HOLLOW,SOLID,PATTERN,HATCH E
Out fill area style index ‘ (-n4:L1.n I
Out fill area colour index ©0.n I
Effect: Iff the inquired information is available, the error indicator is returned as 0 and(values are returned in
the output parameters.
Iff the inquired information is not available, the values returned in the output parameters Te imple-
entation dependent and the error indicator is set to one of the following error numbers t¢ indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN
80 Fill area index is invalid
82 A representation for the specified fill area index\has not been predefined on this workstatign
References:
415.1
4{11.2
Errors:
none
INQUIRE PATTERN FACILITIES v GKOP,WSOP,WSAC,SGOPF L0a
Parametdrs: '
In orkstation type N
Out efror indicdtor I
Out npmber ofpredefined pattern indices ' ‘ 0.n I
Effect: If thé\inquired information is available, the error indicator is returned as 0 and values are rgturned in
the output parameters. !
If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN
- References: ‘
4.5.1
4.11.2
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Errors:
none
INQUIRE PREDEFINED PATTERN REPRESENTATION GKOP,WSOP,WSAC,SGOP Loa
Parameters:
In workstation type N
In predefined pattern index (1..n) I
Out efrorindicator ' - I
Out phttern array dimensions : .o 2x1
Out phttern array {(O-n) nxnxI
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the butput parameters are imple-
entation dependent and the error indicator is set to one of the following.error numbers t¢ indicate
the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP,WSOP, WSAC or SGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor.of category OUTIN
85 Specified pattern index is invalid
89 A representation for the specified pattern index hasnot been predefined on this workstatiop
90 Interior style PATTERN is not supported on this workstation
References: :
4{5.1
4{11.2
Errors:
npne
INQUIRE COLOUR FACILITIES GKOP,WSOP,WSAC,SGOP LOa
Parametdrs: ‘ ' '
In  workstation type N
Out efror indicatoy I
Out  npmber oftavailable colours or intensities “(0,2.n 1
Out colour available , (COLOUR,MONOCHROME E
Out npmber of predefined colour indices : 2.n I
Effect: If The inquired information is avaitable, The error indicator 15 returned as U and vatues are returned in

160

the output parameters.

If the number of available colours or intensities is returned as 0, the workstation supports a continu-
ous range of colours or intensities. '

If the inquired information is not available, the values retumed in the output parameters are imple-
mentation dependent and the error indicator is set to one of the followmg error numbers to indicate
the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid :
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN
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References:
4.5.1
4.11.2
Errors:
none
INQUI LOa
Paramefers:
In  workstation type N
In predefined colour index 0..) 1
Out prror indicator 1
Out folour (red, green, blue intensities) [0,11 3xR
Effect: [If the inquired information is available, the error indicator is returned as 0-and values are feturned in
the output parameters. ‘
[f the inquired information is not available, the values returned in ‘the output parameters fare imple-
mentation dependent and the error indicator is set to one of the,following error numbers {o indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of thestates GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OQUTPUT nor of category QUTIN
93 Colour index is invalid _
95 A representation for the specified colour index has not been predefined on this workstation
References:
4.5.1
4.11.2
Errors:
hione
INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES
GKOP,WSOP,WSAC,SGOP LOa
Paramelers:
In orkstation type N
Out Error indicator I
Out number of available generalized drawing primitives 0.n) I
Out list of GDP identifiers nxN
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN
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References:
4.5.1
4.11.2

Errors:
none

In DP identifier

Out Error indicator
Out pumber of sets of attributes used ' 0..4) .
Out [list of sets of attributes used (POLYLINE,POLYMARKER,TEXT.FILL ARE4) nxE

Effect: [If the inquired information is available, the error-indicator is returned as0 and values are geturned in
he output parameters.

—— 2 Z,

f the inquired information is not available, the values returned\in the output parameters [are imple-
entation dependent and the error indicator is set to one of the following error numbers to indicate
he reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid A ,
23 Specified workstation type does not exist
39 Specified workstation is neither of category QUTPUT nor of category OUTIN
41 Specified workstation type is not able to generate the specified generalized drawing primitive

References:
3.1
d1.2

Errors:|

yione

INQUIRE MAXIMUM LENGTH OF WORKSTATION-STATE TABLES

GKOP,WSOP,WSAC,SGOP L0a

Parameters:
In  porkstation type N
Out prror indicator N I
. Out maximum number of polyline bundle table entries 5 I
Out maximum number of polymarker bundle table entries ~ (5..n) I
Out maximum number of text bundle table entries (2..n) I
Out maximum number of fill area bundle table entries (5.n) I
Out  maximum number of pattern indices (0..n) [
Out maximum number of colour indices ‘ (2.n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.
If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:
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8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN

References:

4.5.1
4.11.2

Errors:

none

Parame

In
Out
Out

Effect:

INQUIRE NUMBER OF SEGMENT PRIORITIES SUPPORTED GKOP,WSOP,WSAC,SGOP Lla
ers:
orkstation type N
prror indicator 1
humber of segment priorities supported (O,.]x) I
[f the inquired information is available, the error indicator is rethrned as 0 and values are geturned in
he output parameters.
[f the number of segment priorities supported is returned as 0, the workstation supports jan infinite
humber of segment priorities. .
[f the inquired information is not available, the values returned in the output parameters [are imple-

Referen

Errors:

mentation dependent and the error indicator is set to one of the following error numbers
he reason for non-availability:
8 GKS not in proper state: GKS shall be-in one of the states GKOP, WSOP, WSAC or S
22 Specified workstation type is invalid
23 Specified workstation type does notjexist ‘
39 Specified workstation is neithér of category OUTPUT nor of category OUTIN
ces:

1.5.1

-$.7.2

4.11.2

lone

Lo indicate

OP
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INQUIRE DYNAMIC MODIFICATION OF SEGMENT ATTRIBUTES
GKOP,WSOP,WSAC,SGOP Lla

Parameters:
In  workstation type N
Out error indicator I
Out segment transformation changeable (IRG,IMM) E
Out visibility changeable from ‘visible’ to ‘invisible’ (IRG,IMM) E
Out visibility changeable from ‘invisible’ to ‘visible’ (IRG,IMM) E
Out highlighting changeable (IRG,IMM) E
Out segment priority changeable (IRG,IMM) E
Out 4dding primitives to the open segment (IRG,IMM)) E
Out segment deletion immediately visible (IRG,IMM) E

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
e output parameters. ‘

.JRG means that implicit regeneration is necessary; IMM means the action is performed immpediately.

f the inquired information is not available, the values returned in the ogtput parameters are imple-
entation dependent and the error indicator is set to one of the following error numbers to indicate
e reason for non-availability:

8 GKS not in proper stdate: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
22 Specified workstation type is invalid
23 Specified workstation type does not exist
39 Specified workstation is neither of category OUTPUT nor of category OUTIN

Referenges:

45.1
453
4.11.2

Errors:
Hone

INQUIRE NUMBER OF AVAILABLE LOGICAL INPUT DEVICES

GKOP,WSOP,WSAC,SGOFP Lob

Parametprs:
In  workstation type N
Out drror indicator I
Out number of\locator devices (0.. I
Out qumber of stroke devices (0.0 I
Out dumber of valuator devices (0..n I
Out fumber of choice devices (0..n I
Out number of pick devices (0..n) I
Out number of string devices (0..n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

22 Specified workstation tvpe is invalid
23 Specified workstation tvpe does not exist
38 Specified workstation is neither of category INPUT nor of category OUTIN
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Cces:

4.5.1
4.8.1

Errors:

4.11.2

none

Inquiry functions

INQUIhE DEFAULT LOCATOR DEVICE DATA GKOP,WSOP,WSAC,SGO'P Lob

Parame

In

In
Out"
Out
Out
Out
Out
Out

Effect:

Referen

Errors:

ters:

workstation type

logical input device number

error indicator

default initial locator position wC
number of available prompt and echo types (1..
list of available prompt and echo types (-n..-1,1..
default echo area DC

default locator data record

If the inquired information is available, the error indicator:is returned as 0 and values are 1§
the output parameters. ’

If the inquired information is not available, the valuesireturned in the output parameters
mentation dependent and the error indicator is set to one of the following error numbers
the reason for non-availability:

8 GKS not in proper state. GKS shall be in‘one of the states GKOP, WSOP, WSAC or S
22 Specified workstation type is invalid
23 Specified workstation type does notiexist
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation

CES:

4.5.1
4.8.1
4.8.6
4.11.2

none

(1..n)

— T~ 2

)
) nxl
4xR

D

eturned in

are imple-
to indicate

GOP
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INQUIRE DEFAULT STROKE DEVICE DATA GKOP,WSOP,WSAC,SGOP. Lob

Parameters:
In  workstation type N
In logical input device number (1..n) 1
Out error indicator I
Out maximum input buffer size (64..n) I
Out number of available prompt and echo types . (l.n) I
Out list of available prompt and echo types (-n..-1,1..n) nxIl
Out default echo area _ DC 4xR
Out default stroke data record D

Effect: [f the inquired information is available, the error indicator is returned as § and values are Jeturned in
the output parameters. »
[f the inquired information is not available, the values returned in the output parameters jare imple-
mentation dependent and the error indicator is set to one of the following errot,nimbers fo indicate
the reason for non-availability: ,
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP ‘
22 Specified workstation type is invalid
23 Specified workstation type does not exist
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation

Referenges:

d.5.1
4.8.1
1.8.6
4.11.2

Errors: | .
one

INQUIRE DEFAULT VALUATOR DEVICE DATA GKOP,WSOP,WSAC,SGOP LO0b

Paramefters:

In  porkstation type _ N
In |ogical input device-number (1. I
Out Error indicator I
Out default initial value R
Out humber of available prompt and echo types (1..17) I
Out |ist of dvailable prompt and echo types ‘ (-n..-1,1..19) nxI
Out efault echo area DC 4xR
Out gdefault valuator data record D

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters. "
If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

22 Specified workstation type is invalid

23 Specified workstation type does not exist

38 Specified workstation is neither of category INPUT nor of category OUTIN

140 Specified input device is not present on workstation
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References:

Errors:

4.5.1
4.8.1
4.8.6
4.11.2

none

GKOP,WSOP,WSAC,SGOH

"logical input device number ' (I.n

error indicator

aximum number of choice alternatives (1.
mber of available prompt and echo types (1.
list of available prompt and echo types ' (-n..-1,1.n
fault echo area DC

fault choice data record

=R

: If the inquired information is available, the error indicatéris returned as 0 and values are rg

the output parameters.

If the inquired information is not available, the values returned in the output parameters &
Itentation dependent and the error indicator is set*to one of the following error numbers t
the reason for non-availability:

8 GKS not in proper state: GKS shall bé\in one of the states GKOP, WSOP, WSAC or SQ
22 Specified workstation type is invalid
23 Specified workstation tvpe doesnot exist
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is net\present on workstation

Referencgs:

Errors:

45.1
48.1
48.6
411.2

npne

Inquiry functions

Lob

HHHHZ

turned in

re imple-
b indicate

OP
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INQUIRE DEFAULT PICK DEVICE DATA GKOP,WSOP ,WSAC,SGOP L1b
Parameters:
In  workstation type N
In  logical input device number (1.n) I
Out error indicator I
Out number of available prompt and echo types (1.n) I
Out list of avajlable prompt and echo types (-n..-1,1..n) nxl}
Out default echo area DC 4xR
Out default pick data record D
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
he output parameters.

t
If the inquired information is not available, the values returned in the output parametérs gre imple-
1
t

nentation dependent and the error indicator is set to one of the following error numbers tp indicate
he reason for non-availability:

8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP)\ WSAC or SGOP
22 Specified workstation type is invalid ‘
23 Specified workstation type does not exist
38 Specified workstation is neither of category INPUT nor of category OUTIN
140 Specified input device is not present on workstation

Referenges:

4.5.1
4.8.1
4.8.6
411.2

Errors:
Hone

INQUIRE DEFAULT STRING DEVICE DATA GKOP,WSOP,WSAC,SGOR Lob
Parametgrs: \

In orkstation type N
In lpgical input device nGmber (1.n I
I
I
I

Out error indicator

Out maximum string‘buffer size (72..n
Out mumber of available prompt and echo types (l.n
Out list of available prompt and echo types (-n..-1,1..n nxlI
Out default echo area DC 4xR
Out default\string data record ' D

Effect: If thé inquired information is available, the error indicator is returned as 0 and values are r¢turned in
the output parameters.

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:
8 GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP

22 Specified workstation type is invalid

23 Specified workstation type does not exist

38 Specified workstation is neither of category INPUT nor of categorv OUTIN

140 Specified input device is not present on workstation
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Inquiry functions

References:
4.5.1
4.8.1
4.8.6
4.11.2
Errors:
none
5.9.7 Inquiry functions for segment state list
INQUILE SET OF ASSOCIATED WORKSTATIONS WSOP,WSAC,SGO'P Lla
Paramsdters:
In . [|segment name N
Out [error indicator I
Out |[number of associated workstations (1.p) 1
Out [set of associated workstation identifiers nxN
Effect: [If the inquired information is available, the error indicator is returned as 0 and values are feturned in
the output parameters. »
If the inquired information is not available, the values returfied’in the output parameters |are imple-
mentation dependent and the error indicator is set to one of the following error numbers fo indicate
the reason for non-availability:
7 GKS not in proper state: GKS shall be in one ofthe states WSOP, WSAC or SGOP
120 Specified segment name is invalid
122 Specified segment does not exist
Refererces:
4.7
4.11.2
Errors:
none
INQUIRE SEGMENT ATTRIBUTES WSOP,WSAC,SGOP Lla
Parameters:
In [segment pame N
Out [error indicator I
Out [segment transformation matrix 2x3xR
Out (VISIBLE,INVISIBLE) E
Out 3% ) E
Out segment priority [0,1} R
Out detectability (UNDETECTABLE,DETECTABLE) E
Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in

the output parameters.

If the inquired information is not available, the values returned in the output parameters,

are imple-

mentation dependent and the error indicator is set to one of the following error numbers to indicate

the reason for non-availability: . ;
7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP

120 Specified segmeni name is invalid
122 Specified segment does not exist
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References:

4.7
4.11.2

Errors:
none

5.9.8 Pixel inquiries

INQUIR LOa
Parametefs: .
In  wprkstation identifier ' N
In 2|points P,Q wC : IxP
Out - error indicator ‘ 1
Out dimensions of pixel array (1..n) 2x1

Effect: Iffthe inquired information is available, the error indicator is returned as@-and values are refurned in
thHe output parameters.
The points P,Q define a rectangle. By transforming P and Q by the current normalization angd works-

tation transformations, the rectangle is mapped onto the display{surface. The number of colLS\Imns and
the number of rows of pixels, whose positions lie within the rectangle, are returned. For thig calcula-

tipn no clipping is applied.
If] the inquired information is not available, the values geturned in- the output parameters afe imple-
mientation dependent and the error indicator is set to one of the following error numbers to|indicate
the reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid

25 Specified workstation is not open
39 Specified workstation is neither of ¢ategory OUTPUT nor of category OUTIN

Referencgs:
411.2
Errors:
none
INQUIRE PIXELARRAY ' WSOP,WSAC,SGOP L0a
Parameters: ’
In - wprkstation identifier N
In point’P WC P
In  dimensions of colour index array DX, DY (1..n) 2xI
Out error indicator : 1
Out presence of invalid values (ABSENT,PRESENT) E
Out *colour index array \ (-1.n) nxnxI

Effect: If the inquired information is available, the error indicator is returned as 0 and values are returned in
the output parameters.
By transforming P by the current normalization and workstation transformations, it is mapped onto a
pixel of the display surface. The colour indices of the array of pixels, whose upper left corner is this
pixel (associated with the (1,1) element), are returned in the colour index array. The orientation of
the array is such that the first dimension increases as the X device coordinate increases and the second
dimension increases as the Y device coordinate decreases. If the colour index corresponding to a par-
ticular pixel cannot be ascertained (for example. the point P was transformed such that the position of
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the pixel is not on the display surface), the value -1 (i.e. invalid) is assigned for that cell.

Inquiry functions

If the inquired information is not available, the values returned in the output parameters are imple-
mentation dependent and the error indicator is set to one of the following error numbers to indicate
the reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified workstation identifier is invalid
25 Specified workstation is not open
39 Specified workstation is neither of category OUTPUT nor of category OUTIN
40 Specified workstation has no pixel store readback capability
91 Dimensions of colour array are invalid

Referer|ces:
4.11.2
Errors:
none
INQUIRE PIXEL WSOP,WSAC,SGOP  L0a
Parameiters:
In orkstation identifier N
In oint P ‘ : ‘ wC P
Out ferror indicator I
Out [olour index (-1..n) I
Effect: [If the inquired information is available, the erroriindicator is returned as 0 and values are feturned in
he output parameters.
y transforming P by the current normalization and workstation transformations, it is mapped onto a
ixel of the display surface. The colour-index of this pixel is returned. If a colour index|cannot be
scertained (for example, the point-P-was transformed such that the position of the pixel is|not on the
(display surface), the value -1 (i.e..invalid) is returned.
[f the inquired information is:not available, the values returned in the output parameters|are imple-
mentation dependent and-the/error indicator is set to one of the following error numbers o indicate
the reason for non-avaijlabihity:
7 GKS not in praper-state: GKS shall be in one of the states WSOP, WSAC or SGOP
20 Specified warkstation identifier is invalid
25 Specified workstation is not open
39 Specified.workstation is neither of category OUTPUT nor of category OUTIN
40 Specified workstation has no pixel store readback capability
References:
1.2
Errors:
none
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5.9.9 Inquiry function for GKS error state list

INQUIRE INPUT QUEUE OVERFLOW ' WSOP,WSAC,SGOP Loc
Parameters:
Qut error indicator ‘ o I
Out workstation identifier : ‘ N
Out input class (LOCATOR,STROKE,VALUATOR,CHOICE,PICK,STRING) E
‘Out logical input device number ~ (1.m) I

Effect: If the inquired information is available, the error mdlcator is returned as 0 and values are returned in
ldlllCLClB
If| the input rqueue has overflowed since OPEN GKS or the last invocation of INQUIRE|INPUT
QUEUE OVERFLOW, the identification of the logical input device that caused the) overflow is
refurned. The entry is removed from the error state list.

If|the inquired information is not available, the values returned in the output parameters ate imple-
mpntation dependent and the error indicator is set to one of the following error numbers to|indicate
reason for non-availability:

7 GKS not in proper state: GKS shall be in one of the states WSOP, WSAC or SGOP
48 Input queue has not overflowed since GKS was opened or the lgst‘invocation of INQUIRH INPU T

QUEUE OVERFLOW
49 Input queue has overflowed, but associated workstation hasbeen closed

References:
4.8.5
4.01.2

Errors:
ndne
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5.10 Utility functions

Utility functions

EVALUATE TRANSFORMATION MATRIX GKOP,WSOP,WSAC,SGOP Lla
Parameters:
In fixed point WC or NDC P
In  shift vector WC or NDC 2xR
In rotation angle in radians (positive if anticlockwise) R
In scale factors 2xR
In  coordinate switch (WC,NDC) E
Out rsegmemt-transformationnratrix 2x3xR
Effect:| The transformation defined by fixed point, shift vector, rotation angle, and scale factors’]s evaluated
and the result is put in the output segment transformation matrix (for use, for example, by INSERT
SEGMENT and SET SEGMENT TRANSFORMATION). The coordinate switch | determines
whether the shift vector and fixed point are given in WC coordinates or NDC: coordinates. If WC
coordinates are used, the shift vector and the fixed point are transformed by 'the current nqrmalization
transformation. The order of transformation is: scale, rotate (both rélative to the specified fixed
point), and shift. The elements M3 and M ,; of the resulting 2 x 3 transformation matrix are in NDC
coordinates; the other elements are unitless.
References:
4.7.3
Errors|
8| GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
ACCUMULATE TRANSFORMATION MATRIX GKOP,WSOP,WSAC,SGOP Lla
Paramgters:
In | segment transformation matrix 2x3xR
In | fixed point WC or NDC P
In | shift vector WC or NDC 2xR
In | rotation angle in radians(positive if anticlockwise) R
In | scale factors 2xR
In | coordinate switch (WC,NDC) E
Out [ segment transforation matrix 2x3xR
Effect:| The transformation defined by fixed point, shift vector, rotation angle, and scale factors is composed
with the input segment transformation matrix and the result is returned in the output segment
transformation matrix (for use, for example, by INSERT SEGMENT and SET SEGMENT
TRANSFORMATION). The coordinate switch determines whether the shift vector and|fixed point
are\given in WC coordinates or NDC coordinates. If WC coordinates are used, the shift| vector and
the fixed point are transformed by the current normalization transformation. The order pf transfor-
mation is: specified input matrix, scale, rotate (both relative to the specified fixed point), and shift.
The elements M j3 and My of the 2 x 3 input matrix and the resulting 2 x 3 transformation matrix are
in NDC coordinates; the other elements are unitless.
References:
4.7.3
Errors:

8

GKS not in proper state: GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
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5.11 Error handling

EMERGENCY CLOSE GKS - GKCL,GKOP,WSOP,WSAC,SGOP LOa

Parameters:
none
Effect: GKS is emergency closed (see 4.12). The following actions are performed (if possible):
a) CLOSE SEGMENT (if open);
b) UPDATE for all open workstations;
¢) DEACTIVATE all active workstations;
d) CLOSE all open workstations;
e) CLOSE GKS.

This function may be called even if the error state is ON. If GKS is already, €losed (operating state
GKCL), no action is taken. .

References:
412

Errors:
Hone

ERROR(HANDLING GKCL,GKOP,WSOP,WSAC,SGOH L0a

Parametgrs:

[

In  efror number as listed in annex B ) :
"In idlentification of the GKS procedure called-by the N
plication program which caused the.error detection ’ '
In  efror file

NOTE - Tjhe last parameter has been defined inOPEN GKS.

Effect: The ERROR HANDLING procedure is called by GKS in any of the error situations li;sted‘in annex
. The standard procedure-just calls the ERROR LOGGING procedure with the same parameters.

NOTE - The ERROR HANDLING procedure may be replaced by an application program supplied procedure to allow specific reac-

tion to some error situations.

Referendes:

Errors:

ERROR LOGGING GKCL,GKOP,WSOP,WSAC,SGOP L0a

Parameters:

In  error number as listed in annex B 1
In identification of the GKS procedure called by the N

application program which caused the error detection
In error file '

NOTE - The last parameter has been defined in OPEN GKS.

174


https://standardsiso.com/api/?name=d1a63d7a59f16e3e78d1f0275f6faa91

ISO 7942-1985(E)
GKS functions Error handling

Effect: The ERROR LOGGING procedure:
a) prints an error message and GKS function identification on the error file;
b) returns to the calling procedufe.

References:

4.12

Errors:
none
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6 GKS data structures

6.1 Notation and data types
In this clause, the contents of the GKS data structures are listed.

The info

rmation for each entry includes

a) the name of the entry;

b) th
¢) the
d) th
e) the

The notd
the para

The datg type can be a simple type, which is one of the following:

I intpger : whole number

R’ repl floating point number

S stfing number of characters and character sequence

P pdint 2 real values specifying the x- and y*¢oordinates of a location in WC,
DC space

N name identification (used for error file; workstation identifier, connection

FcooTdiate systenr (i appropriate);
permitted values;

e data type;

initial value (if appropriate).

meters of the GKS functions in clause 5.

same data type in the language.

ition used to express the data type, coordinate system and permitted values'is-also used t¢ describe

NDC or

dentifier,

workstation type, specific eseape function identification, GDP identifier, pick
identifier, segment name and-identification of a GKS function). In a program-
ming language, not all these instances of the name data type need be bound to the

E enumeration type a data type comprising a set of values. The set is defined by enumerating the

Alternat

identifiers whichi denote the values. This type could be mapped, for exam
scalar. types in Pascal, or onto integers in FORTRAN.

vely, the data type can be-a\combination of simple types, thus

f) a vector of values, for example, 2x R

h)a
i) an
j) an

or it can|be:

g a Ilatrix of values, for.gxample, 2 x3 xR

st of values of one-type: the type can be a simple type or a vector, for example, n x I and n
array of values of simple type, for example, nxn x1
ordered pair of different types, for example, (I;E)

D dajalrecord a compound data type, the content and structure of which

are not delined 1n this International Standard.

ple, onto

x4 x R

An occurrence of n merely indicates a variable integer value and does not necessarily relate to other
occurrences of n.

How these data types are represénted in a given implementation is dependent on the features of the program-
ming language and on the capabilities of the system. Each language dependent layer has to map the GKS

data typ

es.onto the data types available in the programming language.

For coordinate data, the relevant coordinate system is indicated
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k) WC : world coordinate system;
1) NDC : normalized device coordinate system;
m) DC : device coordinate systems.

See 4.3 for more information about coordinate systems in GKS. It should be pointed out that different coor-
dinate systems may be used in a function call and in the state lists to describe the same entry.

Permitted values can be specified by
n) a condition, for example, >0 or [0,1]; the latter implies that the value lies between 0 and 1 inclusively;

o) a standard range of integer values, for example, (1..4);

p) 4 range of integer values in which the maximum is determined by implementation or other fonstraints,
for| example (32..n). An occurrence of n does not necessarily imply any relationship”with other
occurrences of n: n merely denotes a variable integer in this context;

q) 4 list of values which constitute an enumeration type, for example, (SUPPRESSED,ALLOWIED);
r) an ordered list of any of the above.

‘ Initial [values, if present, occur on the last column of the data structure lists, (The following albreviations
occur:

s) yndef: undefined value;
t) iid: implementation dependent;
u) w.d.t: initial value taken from workstation description table.
If no ipitial value is given, the value is set by the relevant GKS function.
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6.2 Operating state

Operating state . (GKCL,GKOP,WSOP,WSAC,SGOP) E GKCL
value (stalic variable)
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6.3 GKS description table

level of GKS

number of available workstation types

list of available workstation types

maximum number of simultaneously open workstations
maximum number of simultaneously active workstations
maximum number of workstations associated with a segment
‘maximum normalization transformation number

ISO 7942-1985(E)

GKS description table

(02,0b.0c,1a,1b,1¢,2a,2b,2¢) E id
(l.n) 1 id

n XN id

(1..n) 1 id

(1..n) 1 id

(1..n) I id

(1.n) I id
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6.4 GKS state list
set of open workstations n XN empty
set of active workstations n XN empty
current polyline index (l..n) 1 1
current linetype (-n..-1,1..n) I 1
current linewidth scale factor =0 R 1.0
current polyline colour index (0..n) 1 1
current linetype ASF (BUNDLED.INDIVIDUAL) E see the note
current linewidth scale factor ASF (BUNDLED,INDIVIDUAL) E see the note
current polyline colour index ASF (BUNDLED,INDIVIDUAL) E see the note
current polymrarkerirdex ) I 1
current magker type (-n..-1,1..n) I 3
current magker size scale factor 20 R 1.0
current polymarker colour index (0..n) I i
current magker type ASF (BUNDLED,INDIVIDUAL) E gee the note
current mafker size scale factor ASF (BUNDLED,INDIVIDUAL) E gee the note
current polymarker colour index ASF - (BUNDLED.,INDIVIDUAL) E {ee the note
current tex{ index (1".n) I 1
current texq{ font and precision (-n..-1,1.n;STRING,CHAR,STROKE) (LE) |I;STRING
current chafacter expansion factor >0 R 1.0
current chafacter spacing R 0.0
current texq{ colour index 0..n) I 1
current texq{ font and precision ASF (BUNDLED,INDIVIDUAL) E gee the note
current chafacter expansion factor ASF (BUNDLED,INDIVIDUAL) E 4ee the note
current chafacter spacing ASF (BUNDLED,INDIVIDUAL) E gee the note
current tex{ colour index ASF (BUNDLED,INDIVIDUAL) E 4ee the note
current chajacter height wC >0 R 0.01
current chafracter up vector wC 2XR 0,1
current chafacter width wC >0 R 0.01
current chafacter base vector wC 2XR 1,0
current tex{ path (RIGHT,LEFT,UP,DOWN) E RIGHT
current tex{ alignment (horizontal and vertical)
(NORMAL,LEFT,-CENTRE,RIGHT;NORMAL,TOP,CAP,HALF,BASE,BOTTOM) 2XE
(NORMAL;NORMAL)
current fill hrea index (1..n) I 1
current fill prea interior style (HOLLOW,SOLID,PATTERN,HATCH) E |HOLLOW
current fill prea style index (-n..-1,1..n) I 1
current fill hrea colour index (0..n) | 1
current fill frea interior style-ASF (BUNDLED,INDIVIDUAL) E {ee the note
current fill hrea style index~ASF (BUNDLED,INDIVIDUAL) E 4ee the note
current fill frea colourfindex ASF (BUNDLED.INDIVIDUAL) E gee the note
current patfern width\vector wC 2XR 1,0
current patfernsheight vector wC 2XR 0,1
current patjert reference point wC P (0,0)
current pick identifier N
language binding dependent
current normalization transformation number (0..n) I 0
list of normalization transformations ordered by
viewport input priority' (initially in numerical order with 0 highest),
for every entry:
normalization transformation number ) (0..n) i
: entry number
window wC 4 X R 0.1.0,1
viewport NDC 4XR 0,1.0.1
clipping indicator (CLIP.NOCLIP) E CLIP
clipping rectangle NDC 4XR 0.1.0,1
N undef

name of open segment
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GKS state list

set of segment names in use "n'XN
set, of segment state lists (one state list for every segment: see 6.7)
input queue (one entry. for each event report):
for every entry:
workstation identifier N
device number (l..n) I
last of group of simultaneous events (LAST,NOTLAST) E
(a single event is indicated by LAST)
input class (LOCATOR,STROKE,VALUATOR,CHOICE,PICK,STRING) E
if LOCATOR
norpakizati ber {01y }
position wC P
if STROKE .
normalization transformation number (0..n) 1
nunjber of points (0..n) 1
poirts in stroke wC nXP
if VALUATOR
val R
if CHOICE
statis (OK,NOCHOICE) E
choite number (i.n) I
if PIJK
statys (OK,NOPICK) E
segment name ' N
pick]|identifier N
if STRING
string S
current event report containing: )
input clas (NONE,LOCATOR,STROKE,VALUATOR,CHOICE,PICK ,STRING) E
if LOCATOR '
normglization transformation number (0..n) 1
positién wC P
if STROKE .
normglization transformation number (0..n) I
numbgr of points (0..n) - 1
pointg in stroke wC nXP
if VALUATOR
value R
if CHO[CE
status (OK,NOCHOICE) E
choicg number (1..n), i
if PICK]
status (OK,NOPICK) E
segmeptname N
pick identifier N
if STRING
string ) S
more simultaneous events (NOMORE ,MORE) E

NOTE - All the initial ASF values are the same.

are all INDIVIDUAL.

empty
empty
-emply

undef
undef
undef

undef

undef
undef

undef
undef
undef

undef

undef
undef

undef
undef
undef
undef
NONE

undef
undef

undef
undef
undef

undef

undef
undef

undef
undef

undef

undef

NOMORE

It is"implementation dependent whether the initial ASF values are all BUNDLED or
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6.5 Workstation state list

One workstation state list exists for every open workstation. For workstations of category MO, the values
marked w.d.t in the following list are actually implementation dependent because the workstation description
table does not contain the corresponding entries.

Entries in this group exist for all workstation categories

workstation identifier N
connection identifier ' ] N
workstation type N
the above 3 entries are initialised by OPEN WORKSTATION
Entries in this group do not exist for workstations of category INPUT and MI
workstation| state . (INACTIVE,ACTIVE) E INACTIVE
set of stored segments for this workstation nX N empty
Entries in this group do not exist for workstations oj; categories INPUT, WISS and MI
deferral mofle . (ASAP,BNIG,BNIL,ASTI) E w.d.t
implicit reg¢neration mode (SUPPRESSED,ALLOWED) E w.d.t
display surfpce empty (EMPTY ,NOTEMPTY) E EMPTY
new frame gction necessary at update (NO,YES) E NO
number of polyline bundle table entries - (5..n) I w.d.t
table of defined polyline bundles,
for every ¢ntry:
polyline jndex (1..n) I w.d.t
linetype ‘ ) (-n..-1,1..n) I w.d.t
linewidt} scale factor =0 R w.d.t
polyline kolour index ‘ (0..n) I w.d.t
number of polymarker bundle table entries (5..n) I w.d.t
table of deflned polymarker bundles,
for every ¢ntry:
polymarker index (1..n) I w.d.t
marker fype (-n..-1,1..n) I w.d.t
marker dize scale factor ) =0 R w.d.t
polymarker colour index (0..n) I w.d.t
number of fext bundle table entries ’ . (2..n) 1 w.d.t
table of deflned text bundles.
for every ¢ntry®
text index k ‘ (1..n) I w.d.t
text font and precision (-n..-1,1.0;STRING,CHAR ,STROKE) (L.E) w.d.t
character expansion factor ) >0 R w.d.t
character spacing ' ' R w.d.l
text colour index (0..n) : I w.d.t
number of fill area bundle table entries . (5.n) I w.d.t
table of defined fill area bundles,
for every entry: »
fill area index (1..n) I w.d.t
fill area interior style (HOLLOW,SOLID.PATTERN,HATCH) E. w.d.t
fill area style index ) (-n..-1.1..n) I w.d.{
fill area colour index - (0..n) I w.d.t
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Entries inl this group do not exist for workstations of categories OUTPUT, WISS, MOandMI

for every [logical input device of class LOCATOR:

where (xdfyd) is the display space size f]

number of pattern table entries (0..n) I
table of pattern representations,
for every entry:
pattlern index (l.n) 14
pattern array dimensions (1.n) 2Xx1
pattern array (0..n) nXnXI
number of colour table entries (2..n) 1
table of colour representations,
for every entry:
colour index (0.n) 1
colour| (red, green, blue intensities) 0,1} 3 XR
workstatipn transformation update state (NOTPENDING,PENDING) E
' NG
requested| workstation window NDC 4XR
current workstation window NDC 4XR
" requested| workstation viewport DC 4XR
current workstation viewport DC 4XR

w.d.l

w.d.t
w.d.t
w.d.t

w.d.t

wad.t
w.d.t

TPENDING
0,1,0,1
0,1,0,1

0,xd,0,yd
0,xd,0,yd

rom the w.d.t

locator flevice number (1.n) 1 wd.t
operatin)g mode . (REQUEST,SAMPLE.EVENT) E | REQUEST
echo swjtch (ECHO,NOECHO) E ECHO
initial nprmalization transformation number (0..n) I S0
initial Iqcator position wC P w.d.t
prompt and echo type (-n..-1,1.n) 1 i
echo arga DC 4 X R w.d.t
locator flata record D id
for every [logical input device of class STROKE:

stroke device number (1..n) I w.d.t
operatirlg mode (REQUEST,SAMPLE,EVENT) E | REQUEST
echo swlich : (ECHO,NOECHO) E ECHO
initial ndprmalization transformation number (0..n) 1 undef
initial ngmber of points (0..n) I 0
initial pgints in stroke wC nXP empty
prompt gnd echo type . (-n..-1,1..n) I 1
echo arda DC 4 xR w.d.t
stroke ‘dpta pécord containing at least: D id

input Quffen size (1..n) I wad.t

for every logical input device of class VALUATOR: ..

valuator device number (1..n) I w.d.t
operating mode (REQUEST,SAMPLE,EVENT) E REQUEST
echo switch (ECHO,NOECHO) E ECHO
initial value - : R w.d.t
prompt and echo type (-n..-1,1..n) I 1
echo area DC 4XR w.d.t
valuator data record containing at least: D id

low value R w.d.t

high value R w.d.t
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for every lo

gical input device of class CHOICE:

GKS data structures

choice device number (1..n) 1 w.d.t
operating mode (REQUEST,SAMPLE.EVENT) E - REQUEST
echo switch (ECHO,NOECHO) E ECHO
initial status (OK,NOCHOICE) E' NOCHOICE
initial choice number (l.n) | undef
prompt and echo type (-n..-1,1..n) 1 1
echo area DC 4XR w.d:t
choice data record D id
for every logienHapuat-device—afeclass PICK:
‘pick devicg number (1..n) I w.d.t
operating pode (REQUEST,SAMPLE,EVENT) E) REQUEST
echo switch (ECHO,NOECHO) E ECHO
initial staths (OK ,NOPICK) E NOPICK
initial segihent N undefl
initial picK identifier N undef
prompt arjd echo lype (-ng~131sn) 1 {
echo area DC 4 X R w.d.t
pick data fecord D id
for every logical input device of class STRING:
string dev|ce number : (l..n) 1 w.d.t
operating jmode (REQUEST,SAMPLE,EVENT) E REQUEST
echo switdh (ECHO,NOECHO) E ECHO
initial string ‘ S ”
prompt and echo type (-n..-1,1..n) 1 1
echo area DC 4 X R w.d.l
string datd record containing at least: D i.d
input bulffer size (1..n) I w.d.t
initial cyrsor position (1..n) 1 w.d.t
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6.6 Workstation description table
There are three special categories of ‘GKS workstation:
a) WISS (Workstation Independent Segment Storage);
b) MO (GKSM Output);
¢) MI (GKSM Input).
For levels 0 and 1 there is no WISS; for level 2 there is exactly one WISS.

There may be a number of different workstation types for MO and MI to accommodate different metafile for-
mats. These special workstations have a restricted workstation description table.

Further workstation types may be assigned and are implementation dependent, for example:
d) qtorage tube type I;
¢) flat bed plotter 1.

The wérkstation description tables cannot be changed by the application program.”There is only [one works-
tation fescription table for each workstation type available in a given implementation.

Entries ip this group exist for all workstation categories

workstagion type N i.d
workstation category (OUTPUT,INPUT,OUTIN,WISS. MO,MI) E id

Entries ih this group do not exist for workstations of categories WISS, MO and, MI

device cgordinate units (METRES,OTHER) E id
display gpace size
(visible]area of the display surface or available area on tablet for-workstations of category INPUT)
in devige coordinate units : DC >0 2XR id
in rastdr units : : (integer by integer) >0 2 X1 id
(for veftor displays, for example, the raster units/give*the highest possible resolution; for raster displays,
the nutpber of columns and lines of the raster array)

Entries if this group do not exist for workstations of categories INPUT, WISS, MO and M1

raster or| vector display (VECTOR,RASTER,OTHER) E id
(VECTPOR = vector display, RASTER = raster device, )
OTHHR = other device, for,_ example, vector +raster)
dynamic|modification aceépted for:

polyling bundle representation (IRG,IMM) E id
polymarker bundle representation (IRG,IMM) E id
text bupdle representation (IRG,IMM) E i.d
fill areq bundle representation (IRG,IMM) E id
patlerrlxg&emation (IRG IMM) E id
colour representation (IRG,IMM) E id
workstation transformation (IRG,IMM) E id
where: :
IRG: implicit regeneration necessary (may be deferred)
IMM: performed immediately
default value for:
deferral mode (ASAP,BNIG,.BNIL,ASTI) E id
implicit regeneration mode - i (SUPPRESSED,ALLOWED) E id
number of available linetypes (4..n) 1 id -
list of available linetypes (-n..-1,1..n) n Xl id
number of available linewidths (0..n) I id
" (a value of 0 indicates that a continuous range of linewidths is supported) .
nominal linewidth DC >9 R id
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minimum linewidth DC >0 R id
maximum linewidth ) DC >0 R id
number of predefined polyline indices(bundles) (..n) 1 id

table of predefined polyline bundles,
for every entry:

linetype (-n..-1,1..n) 1 id
linewidth scale factor ' R id
polyline colour index (within range of predefined colour indices) (0..n) 1 id
number of available marker types " (5..n) I id
list of available marker types (-n..-1,1..n) nXxI id
number of [available marker sizes (0..n) 1 id
(a value ¢f 0 indicates that a continuous range of marker sizes is supported)
nominal mprker size DC >0 R id
minimum tparker size DC >0 R id
maximum fnarker size DC >0 R id
number of [predefined polymarker indices (bundles) (57n) 1 id
table of pre¢defined polymarker bundles,
for every lentry:
marker Lype (-n..-1,1..n) i id
marker fize scale factor. : R id
polymatker colour index (within range of predefined colour indices) (0..n) 1 id
number of jtext font and precision pairs (1..n) I id
list of text font and precision pairs (-n..-1,1.n;STRING,CHAR ,STROKE) n X (LE) id
number of Javailable character expansion factors ) (0..n) I id
(a value ¢f 0 indicates that a continuous range of character expansion factors.is supported)
minimum dharacter expansion factor >0 R - id
- maximum ¢haracter expansion factor >0 R id
(if the avjilable character expansion factors vary between fonts, these values are for font 1)
number of |available character heights . (0..n) 1 : id
(a value ¢f 0 indicates that a continuous range of characterheights is supported)
minimum dharacter height ) DC >0 R id
maximum ¢haracter height DC >0 R id
(if the avjilable character heights vary between.fonts, these values are for font 1)
number of jpredefined text indices(bundles) . (2..n) 1 id
table of predefined text bundles, '
for every [entry:
text fon} and precision (-n..-l,l..n;STRING,CHAR,STROKE) (LE) id
charactgr expansion factor : >0 R id
charact]r spacing R id
text colpur index (within“range of predefined colour indices) (0..n) I id
number of available filharea interior styles (1..4) I id
list of available fillarea interior styles (HOLLOW,SOLID,PATTERN,HATCH) nxXE i.d
number of Jayailable hatch styles (0..n) I id
list of availableZhaich styles (-n..-1,1..n) n X1 id
number of predefined fill area indices(bundles) (5..n) 1 id
table of predefined fill area bundles,
for every entry:
fill area interior style (HOLLOW; SOLID PATTERN,HATCH) E i.d
fill area style index (-n..-1,1..n) I id
(for interior style PATTERN is within range of predefined pattern.indices)
(for interior style HATCH is within range of available hatch styles)
filt area colour index (within range of predefined colour indices) (0..n) I id
number of predefined patiern indices (representations) ' (0..n) I id
table of predefined pattern representations,
for every entry:
pattern array dimensions (l..n) 2 X1 Ld
patlern array (0..n) nXnXI i.d
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number of available colours or intensities (0,2.n) I id
(a value of 0 indicates that a continuous range of colours is supported)
colour available (COLOUR,MONOCHROME) E id
number of predefined colour indices(representations) (2..n) 1 . id
table of predefined colour representations,
for every entry: at least entries zero and one
colour(red, green, blue intensities) [0,1] 3XR id
number of available generalized drawing primitives (0..n) I id

list of available generalized drawing primitives (may be empty),
for every GDP:

GDP identifier N id
number of sets of attributes used 0..4) )| id
list of sets of attributes used (POLYLINE,POLYMARKER, TEXT,FILL AREA) nX E| id
maximufn number of polyline bundle table entries (5..n) I id
maximumn number of polymarker bundle table entries (5.1n) 1 . id
maximumm number of text bundle table entries (2.n)
‘ maximum number of fill area bundle table entries (5v.n) | id
maximum number of pattern indices ' (0..n) I id
maximun number of colour indices (2..n) I id
number pf segment priorities supported (0..n) I id

(a valup of 0 indicates that a continuous range of priorities is supported)
dynamic| modification accepted for:

segment transformation (IRG,IMM) E id
visibilify (visible — invisible) ' (IRG,IMM) E id
visibilify (invisible — visible)

highlighting (IRG,IMM) E id
segment priority (IRG,IMM) E id
adding|primitives to open segment overlapping segment (IRG,IMM) E id

of higher priority

delete degment (IRG,IMM) " E id
where:

IRG:[implicit regeneration necessary (may be deferred)
IMM} performed immediately

Entries ip this group do not exist for workStations of categories OUTPUT, WISS, MO and MI

for every logical input device of class EOCATOR:

locator|device number (1..n) 1 id
default|initial locator posifion wC P id
numbey of available promipt and echo types (1.n) I i.d
list of gvailable premipt and echo types (-n..-1,1..n) nXJ id
default|echo area DC 4XR id
default|locator\data record D id

for cvery loglcal mput device of class o1 ROKE:,

stroke device number (1.n) 1 id
maximum input buffer size (64..n) 1 id
number of available prompt and echo types (1..n) I id
list of available prompt and echo types {-n..-1,1..n) nXi id
default echo area DC 4XR id
default stroke data record containing at least: D id

input buffer size (1..n) 1 id
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for every logical input device of class VALUATOR:

valuator device number (1..n) I id
default initial value R id
nuinber of available prompt and echo types ' (1..n) | id
list of available prompt and echo types (-n..-1,1..n) nXI id
default echo area k DC 4XR id
default valuator data record containing at least: ) D i.d

low value R id

high value R id

for every logicalrmputrdevice of Thass CHOICE:

choice devife number (1..n) I id
maximum fumber of choice alternatives (l..n) )| id
number of pvailable prompt and echo types (1..n) 1 id
list of available prompt and echo types (-n..-1,1..n) n X1 id
default-echp area DC 4 xR id
default chofice data record D id

for every logical input device of class PICK:

pick device number ’ (l.n) 1 id
number of javailable prompt and echo types (1..n) I id
list of available prompt and echo types (-n..-1,1..n) n X1 id
default echp area DC 4XR id
default pick data record D id

for every logical input device of class STRING:

string devig¢e number (1..n) | S id
maximum |nput buffer size ) (72..n) I id
number of[available prompt and echo types (1..n) 1 id
list of available prompt and echo types (-n..-1,1..n) nXI id
default echo area . DC 4 X R id
default string data record containing at least: ’ D id

input buffer size ° (1..n) I id

initial cufsor position (l.n) I 1
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6.7 Segment state list ,
One segment state list exists for the open segment and for each stored segment.

segment name N
set of associated workstations n XN
active workstations at create segment
segment transformation matrix 2X3XR 1,0,0
(the elements M |3 and M 3 are 0,1,0

in NDC coordinates and the other elements
are unitless)

visibility (VISIBLE,INVISIBLE) E VISIBLE
highlightihg (NORMAL,HIGHLIGHTED) E/| NORMAL
segment griority 0,1} R 0
detectabiljty (UNDETECTABLE,.DETECTABLE) E

) UNDHETECTABLE
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6.8 GKS error state list

error state (OFF,ON) E OFF
error file N id

identification of one of the logical input devices that caused an input queue overflow:
workstation identifier : N undef
input class ‘ (LOCATOR,STROKE,VALUATOR,CHOICE,PICK ,STRING) E undef
(1..n) I undef

logical input device number
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Function lists

(This annex forms an integral part of the standard.)

A.1 Alphabetic

ISO 7942-1985(E)

Page

ACCUMUBEATE TRANSFORMATION-MATREX
ACTIVATE WORKSTATION

ASSOCIATE SEGMENT WITH WORKSTATION
AWAIT EVENT '

CELL ARRAY

CLEAR WORKSTATION

CLOSE|GKS

CLOSE|SEGMENT

CLOSE|WORKSTATION

COPY SEGMENT TO WORKSTATION
CREATE SEGMENT

DEACTIVATE WORKSTATION

DELETE SEGMENT

DELETE SEGMENT FROM WORKSTATION
EMERGENCY CLOSE GKS

ERROR HANDLING

ERROR LOGGING

ESCAP
EVALUATE TRANSFORMATION MATRIX
FILL AREA .

FLUSH| DEVICE EVENTS

GENERALIZED DRAWING PRIMITIVE/(GDP)
GET CHOICE .

GET ITEM TYPE FROM GKSM

GET LOCATOR

GET PICK

GET STRING

GET STROKE

GET VALUATOR

INITIALISE CHOIGE

INITIALISE LOCATOR

INITIALISE PICK

INITIALISE STRING

INITIALISE STROKE

|9 5]

173
69
101
122
77
69
67
99
68
101
99
69
100
100
174
174
174
73
173
75
123
78
124
126
123
124
125
123
124
109
106
110
111
107

INITTIALISE VALUATOR

INQUIRE CHOICE DEVICE STATE

INQUIRE CLIPPING

INQUIRE COLOUR FACILITIES

INQUIRE COLOUR REPRESENTATION

INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES
INQUIRE CURRENT NORMALIZATION TRANSFORMATION NUMBER
INQUIRE CURRENT PICK IDENTIFIER VALUE
INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES
INQUIRE DEFAULT CHOICE DEVICE DATA

INQUIRE DEFAULT DEFERRAL STATE VALUES
INQUIRE DEFAULT LOCATOR DEVICE DATA

INQUIRE DEFAULT PICK DEVICE DATA

108
150
134
160
146
132
132
131
131
167
154
165
168
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INQUIRE DEFAULT STRING DEVICE DATA

INQUIRE DEFAULT STROKE DEVICE DATA

INQUIRE DEFAULT VALUATOR DEVICE DATA

INQUIRE DISPLAY SPACE SIZE

INQUIRE DYNAMIC MODIFICATION OF SEGMENT ATTRIBUTES
INQUIRE DYNAMIC MODIFICATION OF WORKSTATION ATTRIBUTES
INQUIRE FILL AREA FACILITIES

INQUIRE FILL AREA REPRESENTATION

INQUIRE GENERALIZED DRAWING PRIMITIVE

INQUIRE INPUT QUEUE OVERFLOW

AT O

GKS

LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES
LIST OF AVAILABLE WORKSTATION TYPES

LIST OF COLOUR INDICES

LIST OF FILL AREA INDICES

LIST OF NORMALIZATION TRANSFORMATION NUMBERS
LIST OF PATTERN INDICES

LIST OF POLYLINE INDICES

LIST OF POLYMARKER INDICES

LIST OF TEXT INDICES

LOCATOR DEVICE STATE

MAXIMUM LENGTH OF WORKSTATION STATE TABLES
MAXIMUM NORMALIZATION TRANSFORMATION NUMBER
MORE SIMULTANEOUS EVENTS

NAME OF OPEN SEGMENT

NORMALIZATION TRANSFORMATION

NUMBER OF AVAILABLE LOGICAL INPUT DEVICES
NUMBER OF SEGMENT PRIORITIES SUPPORTED
OPERATING STATE VALUE

PATTERN FACILITIES

PATTERN REPRESENTATION

PICK DEVICE STATE

PIXEL

PIXEL ARRAY

PIXEL ARRAY DIMENSIONS

POLYLINE FACIIATIES

POLYLINE REPRESENTATION

POLYMARKER FACILITIES

POLYMARKER REPRESENTATION

PREDEFINED COLOUR REPRESENTATION
PREDEFINED FILL AREA REPRESENTATION
PREDEFINED PATTERN REPRESENTATION
PREDEFINED POLYLINE REPRESENTATION
PREDEFINED POLYMARKER REPRESENTATION

INQUIRE PREDEFINED TEXT REPRESENTATION
INQUIRE SEGMENT ATTRIBUTES

INQUIRE SET OF ACTIVE WORKSTATIONS
INQUIRE SET OF ASSOCIATED WORKSTATIONS
INQUIRE SET OF OPEN WORKSTATIONS
INQUIRE SET OF SEGMENT NAMES IN USE
INQUIRE SET OF SEGMENT NAMES ON WORKSTATION
INQUIRE STRING DEVICE STATE

INQUIRE STROKE DEVICE STATE

INQUIRE TEXT EXTENT

INQUIRE TEXT FACILITIES

INQUIRE TEXT REPRESENTATION

INQUIRE VALUATOR DEVICE STATE
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168
166
166
153
164
153
158
143
162
172
128.
161
129
145
143
133
144
137
138
139
148
162
130
135
134
133
164
163
128
159
145
151
171
170
170
154
137
156
139
161
159

160 -

155
156
158
169
130
169
130
134
147
151
149
141
157
140
149
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INQUIRE WORKSTATION CATEGORY 152
INQUIRE WORKSTATION CLASSIFICATION 152
INQUIRE WORKSTATION CONNECTION AND TYPE 135
INQUIRE WORKSTATION DEFERRAL AND UPDATE STATES 136
INQUIRE WORKSTATION MAXIMUM NUMBERS 129
INQUIRE WORKSTATION STATE 136
INQUIRE WORKSTATION TRANSFORMATION 147
INSERT SEGMENT 102
INTERPRET ITEM 127
MESSAGE 72
OPEN GKS 67
OPEN WORKSTATION 67
POLYLINE 74
POLYMARKER 74
READ [TEM FROM GKSM 126
REDRAW ALL SEGMENTS ON WORKSTATION 70
RENAME SEGMENT - 99
REQUEST CHOICE 117
REQUEST LOCATOR _ 116
REQUEST PICK 118
REQUEST STRING 118
REQUEST STROKE 116
REQUHEST VALUATOR 117
SAMPILIE CHOICE : 121
SAMPIE LOCATOR 119
SAMPIE PICK 121
SAMPLE STRING 122
SAMPIE STROKE 120
SAMPLE VALUATOR 120
SELECT NORMALIZATION TRANSFORMATION 97
SET AYPECT SOURCE FLAGS 89
SET CHARACTER EXPANSION FACTOR 84
SET CHARACTER HEIGHT 85
SET CHARACTER SPACING 84
SET CHARACTER UP VECTOR . 85
SET CHOICE MODE : 114
SET CLIPPING INDICATOR 97
SET CQLOUR REPRESENTATION : ' 94
SET DEFERRAL STATE ‘ 72
SET DETECTABILITY 105

88

86

87

93

87

SET HIGHLIGHTING , 104
SET LINETYPE 80
SET LINEWIDTH SCALE FACTOR ' 81
SET LOCATOR MODE 113
SET MARKER SIZE SCALE FACTOR 82
SET MARKER TYPE 82
SET PATTERN REFERENCE POINT 88
SET PATTERN REPRESENTATION . 94
SET PATTERN SIZE 88
SET PICK IDENTIFIER 89
SET PICK MODE ‘ , 115

SET POLYLINE COLOUR INDEX 81
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SET POLYLINE INDEX

SET POLYLINE REPRESENTATION
SET POLYMARKER COLOUR INDEX
SET POLYMARKER INDEX

SET POLYMARKER REPRESENTATION
SET SEGMENT PRIORITY

SET SEGMENT TRANSFORMATION
SET STRING MODE

SET STROKE MODE

SET TEXT ALIGNMENT

SET TEXT-COEOURINDEX

SET TEXT FONT AND PRECISION
SET TEXT INDEX

SET TEXT PATH

SET TEXT REPRESENTATION
SET VALUATOR MODE

SET VIHWPORT

SET VIHWPORT INPUT PRIORITY
SET VISIBILITY

SET WINDOW

SET WORKSTATION VIEWPORT
SET WORKSTATION WINDOW
TEXT
UPDATE WORKSTATION
WRITE [TEM TO GKSM

A.2 Order of appearance

Control functions (5.2)

OPEN (KS

CLOSE {GKS

OPEN WORKSTATION

CLOSE WORKSTATION

ACTIVATE WORKSTATION

DEACTIVATE WORKSTATION

CLEAR [WORKSTATION

REDRAW ALL SEGMENTS ON WORKSTATION
UPDATE WORKSTATION

SET DEFERRAL STATE

MESSAGE

ESCAPH

Output fhdctions (5.3)

POLYLINE

POLYMARKER

TEXT

FILL AREA

CELL ARRAY

GENERALIZED DRAWING PRIMITIVE (GDP)
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80
90
83
81
91
104
103
115
113
86
85
83
83
86
92
114
96
96
103
96
98
97
75
71
126

67

67
67
67
68
69
69
69
70
71
72
72
73

74

74
74
75
75
77
78
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Workstation independent primitive attributes (5.4.1)

SET POLYLINE INDEX

SET LINETYPE

SET LINEWIDTH SCALE FACTOR
SET POLYLINE COLOUR INDEX
SET POLYMARKER INDEX

SET MARKER TYPE

SET MARKER SIZE SCALE FACTOR

ISO 7942-1985(E)
Order of appearance
80

80

80
80
81
81
81
82
82

SET POEFYMARKER COLOUR INDEX
SET TEXT INDEX

SET TEXT FONT AND PRECISION
SET CHARACTER EXPANSION FACTOR
SET CHARACTER SPACING

SET TEXT COLOUR INDEX

SET CHARACTER HEIGHT

SET CHARACTER UP VECTOR

SET TEXT PATH :

SET TEXT ALIGNMENT

SET FIIJL AREA INDEX

SET FILIL AREA INTERIOR STYLE
SET FILJL AREA STYLE INDEX

SET FILIL AREA COLOUR INDEX
SET PATTERN SIZE

SET PATTERN REFERENCE POINT
SET ASPECT SOURCE FLAGS

SET PICK IDENTIFIER

Workstation attributes (representations)  (5.4,2)

SET POLYLINE REPRESENTATION
SET POLYMARKER REPRESENTATION
SET TEXT REPRESENTATION

SET FIL{L AREA REPRESENTATION
SET PATTERN REPRESENTATION

SET COLOUR REPRESENTATION

Transformation functions ¥(5.5)

Normalization trafisformation (5.5.1)

SET WIINDOW.
SET VIHWPORT
SET VIEWPORT INPUT PRIORITY

83
83
83
84
84
85
85
85
86
86
86
87
87
88
88
88
89
89

90

90
91
92
93
94
94

96

96

96
96
96

SELECT NORMALIZATION TRANSFORMATION
SET CLIPPING INDICATOR

Workstation transformation (5.5.2)

SET WORKSTATION WINDOW
SET WORKSTATION VIEWPORT

97
97

97

97
98
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