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Forewor

ISO (the International Organization for Standardization) and IEC (the International

Electrotechni

1 Commission) together form a system for worldwide standardization as

a whole. Nati¢nal bodies that are members of ISO or IEC participate in the develop-

ment of Inte
respective orgs
technical com
organizations,
take part in th

In the field of

national Standards through technical committees established by the
knization to deal with particular fields of technical activity. ISO and IEC
mittees collaborate in fields of mutual interest. Other international
governmental and non-governmental, in liaison with ISO and IEC, also
e work.

information technology, ISO and IEC have established a joint technical

committee, IS

tance as Inter

O/IEC JTC 1. Draft International Standards adopted by the joint

ational Standards. They are approved in accordance with/procedures

technical comEittee are circulated to national bodies for approval before their-accep-

requiring at le|

International
Committee IS

Users should 1
and that any
latest edition,

st 75 % approval by the national bodies voting.

Standard ISO/IEC 9592-1 was prepared . byD Joint
D/IEC JTC 1, Information technology.

Technical

ote that all International Standards undergo revision from time to time
reference made herein to any other International Standard implies its
unless otherwise stated.

ISO/IEC 9597 consists of the following parts, under the general title Information
processing systems — Computer graphics,— Programmer’s Hierarchical Interactive
Graphics System (PHIGS):

—  Part 1|: Functional description

—  Part 2|: Archive file'format

—  Part 3| Clear=text encoding of archive file

Annex D fornis an‘integral part of this part of ISO/IEC 9592, Annexes A, B.C.E, F

G, H, I are fo

vi

r information only.
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Information processing systems — Computer graphics —
Programmer’s Hierarchical Interactive Graphics System
(PHIGS) —

Part 1:
Functional description

0 Infroduction

The Pi

- |definition, display and modification of 2D or 3D graphical data,

- |definition, display and manipulation of geometrically rélated objects,

- modification of graphics data and the relationships between the graphical data.
This Itternational Standard draws extensively on GKS (Graphical Kernel System ISO 7942) 4

(Grap
this In

store. Information in the data store can be insérted, modified and deleted with the provide
The relationship of this part of ISO/IEC 9592 to GKS and GKS-3D is further described in 4.3|

The choice of which graphics standard-to use will depend on a number of factors: applic

overal
mance
aim of
choice

The m
a)
stal
b)
me

c) 1

application program will now be perfed by PHIGS;

ogrammer’s Hierarchical Interactive Graphics System (PHIGS) provides a set of functigns for

ical Kernel System for Three Dimensions ISO 8805) for its model and functionality.
ternational Standard enables graphical (and application) data to be stored in a hiers

nd GKS-3D
In addition
irchical data
d functions.
2.

ion profile,

system architecture, equipment available, existing application database interaction, system perfor-
considerations, user interface requirements, management policy and other external factors. The

producing a compatible-set of graphics standards in GKS, GKS-3D and PHIGS is
to be made in the most flexible way.

ain reasons for introducing a standard in this area of computer graphics are

o allow application programs using dynamic hierarchical graphics to be easily portable
lations,

allow that

between in-

bo aid-the understanding and use of dynamic hierarchical graphics methods by application program-

rs;

ed by the

d) to serve manufacturers of graphics equipment as a guideline in providing useful combinations of

gra

phics capabilities in a device.

To meet these objectives, a number of design principles were adopted:
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e) Consistency: the mandatory requirements of PHIGS should not be mutually contradictive.

f) Compatibility: this Standard will be compatible with GKS and GKS-3D except when technical rea-
sons justify differences.

g) Orthogonality: the functions should be independent of each other.

h) Completeness: all the functions necessary for application programs to use a dynamic hierarchical
graphics system should be included.

i) Mrmmahty redundant functlons are only supported where thelr avallablhty enables apphcatron pro-

j) Programmer Experience: those using PHIGS should have a workmg knowledge of computer graph-

ics.

k) Errgr Handling: error conditions should be minimized, and their impact well defined:

1) Devi

graphics input and output devices with minimal changes to the application program.

ce Independence: PHIGS should allow an application program to address-facilities of different

m) Deyice Dependence: PHIGS should allow an application program to address specific graphjcs input

and ou

n) Imp
operati

put devices in a direct manner.

ementability: it should be possible to support PHIGS functions) using most languages jon most
ng systems.

o) Effi¢iency: PHIGS should be capable of being implemented and executed without consuming undue

amoun
p) Inte

PHIGS.

cated ¢

Annexes A

s of computer resources.

raction: Some application programs will requir@ realtime or near-realtime respo from
PHIGS will not exclude such application programs though specific graphics devices aphd dedi-
pmputer resources may be necessary.

\ to C and E to I are given for informatiorr; they do not form part of this part of ISO/TEC 9592.
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1 Scope and field of application

This part of ISO/IEC 9592 specifies a set of functions for computer graphics programming, the
Programmer’s Hierarchical Interactive Graphics System (PHIGS). PHIGS is a graphics system for appli-
cation programs that produce computer generated pictures on line graphics or raster graphics output dev-
ices. It supports operator mput and 1nteract10ns by supplylng basm functlons for graphmal input and
hierar Hre ; ; where they
may be edxted by an apphcatlon

Picturgs are displayed on workstations consisting of a single output device and a number of input devices.
Severdl workstations can be used simultaneously. The application program is, allowed fto adapt its
behaviour at a workstation to make best use of workstation capabilities.

Functions are specified for archiving picture definitions to file. In addition an interface to the Computer
Grapllics Metafile (ISO 8632) is described.

NOTE | For certain parameters of the functions, PHIGS defines value ranges as-being reserved for registration (kee 4.1.2). The
meaninIs of these values will be defined using the established procedures. )

into a programming language. PHIGS is embedded if/a language layer obeying the partiqular conven-

This part of ISO/IEC 9592 defines a language independent nucleus of a graphics system fa‘rJ integration
in ISO/IEC

tions pf the language. Such language bindings are specified for ISO or ISO/IEC language
9593.
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3 Definitions

For the purpose of this part of ISO/IEC 9592 the following definitions apply.

NOTE -~ As far as possible, graphics terminology which is commonly accepted and consistent with other graphics Standards is used.

3.1 acknowledgement: Output to the operator of a logical input device 1indicating that a frigge

3.2 addressable point: Any point of a device that can be addressed.
3.3 angestor structure: A parent structure or the ancestor of a parent structure.

3.4 an
placed
on whj
by mof
3.5 an
tive ar

3.6 an|

ch the annotation appears is always parallel to the x-y plane of the display space and

d a reference point are displayed.

modelling coordinate space and an offset in normalized projection coordinates.
3.7 application data: Data used by an application program, the nature of which is not spe

standard. Application data is inserted into a structure.as an “application data” structure elemg
3.8 archive file: A mechanism for the storage and-transportation of graphical data, representq

structures and their contents.

otation: A class of output primitives that are defined in normalized projection coordin
with respect to a reference point which may be anywhere in modelling coordinate spacg

Helling and viewing transformations, but the reference point is transformed in the norm
potation style: An aspect of annotation indicating how relationships between an annof

b has fired.

ates but are
. The plane
s unaffected
al manner.

tation primi-

otation text relative: An output primitive consisting of a ‘character string which is ajways drawn
parallgl to the x-y plane of the display space. Its position is determined by a reference poiy

it defined in

bified in this
nt.
:d by PHIGS

3.9 aspects of output primitives: The appeatance of output primitives is controlled by the vdlues of a set

of characteristics called “aspects” examples’ of which are the height of a character or the

is controlled by the corresponding attribute.
3.10 aspect ratio: The ratio'of lengths along the principal axes of an object.

3.11 akpect source flag (ASF): A flag indicating whether a particular workstation dependent

output|primitive is selected from an attribute bundle, or as an individual attribute selection.

3.12 attribute;-Attributes control the properties of output primitives. There are four types
geomgtric, non-geometric, viewing and identification. The geometric and non-geometric attri
the values (of) aspects of output primitives.

3.13 black“plane: A plane parallel to the view plane whose location is specified as an N coo!

linetype of a
ponding attri-

ing attribute is

't of the out-
bn the aspect
aspect of an

of attributes:
butes control

rdinate value

in the view reference coordinate system. Quiput primitives behind the back plane lie outs
volume.

3.14 break action: An implementation dependent and workstation dependent mechanism
operator to interrupt an input operation.

ide the view

enabling the

3.15 bundle index: An attribute of an output primitive which is an index into a bundle table; which defines

the workstation dependent aspects of the output primitive.

3.16 bundle table: A workstation dependent table specifying aspects of one or more output primitives.

PHIGS has polyline, polymarker, text, interior, and edge bundle tables.
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3.17 bundle table entry: A single entry in a bundle table. Each entry contains one value for each aspect
which applies to the corresponding output primitive. This set is workstation dependent.

3.18 cell array: An output primitive consisting of a parallelogram of equal sized cells, each of which is a
parallelogram and has a single colour.

3.19 centralized structure store (CSS): The conceptual workstation independent storage area for structure
networks.

3.20 character base vector An aspect of text wh1ch defmes the dlrectlon of the basehne of a character.
It is a twoqd , : e—te g

3.21 chargcter body: The rectangle defining the horizontal and vertical limits of an individual)chgracter.

3.22 chardcter expansion factor: An aspect of text which specifies the deviation of chardcter width from
the defined nominal value of a given font on a given workstation.

3.23 chargcter height: An aspect of fext which specifies the nominal value for the height of an upper case
character.

3.24 charjcter set: A registered interpretation for entries in the character code table (see ISO 2032).

3.25 chargcter spacing: An aspect of rext which specifies the fraction of theé.font nominal value for char-
acter height to be added between adjacent character bodies in a string.

3.26 chargcter up vector: An aspect of zext which defines the principal“up direction of the text string. It
is a two-difnensional vector in the text plane specified in the “text” structure element.

3.27 chargcter width: An aspect of fext which specifies the nominal value of the width of a charagter. The
actual width depends on the width to height ratio specified by the designer of the font to which the char-
acter belongs.

3.28 child [structure: A structure specified in a structure reference.

3.29 choicg device: A logical input device providing a’ non-negative integer defining one of a set|of alter-
natives.

3.30 CIE:|Abbreviation for the Commission\ Internationale de I’Eclairage. Used to refer to fthe CIE
universal dolour definition system used as _a“colour model.

3.31 CIELUV: Abbreviation for the CIE-1976 (L*u*v*) colour space.

3.32 clipping: Removing parts of oufpur primitives which lie outside a specified volume. The exact effect
of clipping some output primitives-may be implementation or workstation dependent.

3.33 colouf index: An index-used to access an entry in a colour table.

3.34 colour model: CharacCterization of a colour space in terms of explicit parameters.

3.35 colour space: Geometric representation of colours in space, usually of three dimensions.
3.36 colouf system: A colour coordinate system.

3.37 colouf table: A workstation dependent table, in which the entries specify the values defining|a partic-

S eHing—trans ation:—A—transformation—applied-to—oup titives—produeed during
structure traversal. 1t is defmed as the concatenatlon of the local modellmg tranvformatzon and global
modelling transformations such that the local modelling transformation is the first transformation to be
applied.

3.39 conflict resolution flag: During the process of structure archiving from the CSS or structure retrieval
from an archive, naming conflicts may occur between structures on the archive file and structures in the
CSS. The conflict resolution flag indicates how these conflicts will be resolved.

3.40 connection identifier: An implementation specific means of defining the connection to one or more
physical entities which constitutes a single workstation.
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3.41 data record: A compound data type, the content of which is defined by the context within which it
is used. For example, the content of the data records used in the input device initialization functions may
vary depending upon the particular prompt and echo type specified in the invocation of the initialization
function.

3.42 deferral mode: The deferral mode for a workstation is part of the display update state and specifies
when changes to posted structure networks and the workstation state list shall be reflected in the displayed
image.

3.43

3.45 dlevice driver: The device dependent part of a PHIGS implementation that supports a physical graph-
ics dgvice. The device driver generates device dependent output and handles-device dependent interac-

3.46 flevice space: The space defined by the addressable points of a display device. (Taken from ISO 7942
and IS0 8805)

3.47 flisplay device: A graphics device on which images can be represented. A display devicg is one possi-
ble component of a workstation.

3.48 flisplay priority: The priority assigned to a structure network when it is posted. It is used to discrim-
inate|between output primitives when they are mapped tocthe same display space location.

3.49 fisplay space:

(1) That portion of device space corresponding to the-volume available for displaying images.
(2) The working space of an input device. (Taken$rom ISO 7942 and ISO 8805)

3.50 display surface: The physical area on adisplay device onto which PHIGS images may be¢ placed.

3.51 fisplay update state: Determines how and when the display surface is modified to reflect changes in
the cgntralized structure store and the workstation state list. An application selects the display update state
to take into account the capabilities*of a workstation and the requirements of the application program.
The dlisplay update state consists©f the two workstation dependent aspects of deferral mode|and modifica-
tion mode.

3.52 pcho: The immediate\notification to the operaror of the current measure of a logical input device.

3.53 pcho area; echo volume: An area or volume, defined in device coordinates, which mdy be used for
the display of a promptor echo.

cho type: A parameter of device initialization which selects the echo technique for a particular logi-
ut devige.

dge: The set of boundaries of the polygons defined in the fill area set output primitive.

dge flag: An aspect of fill area set which enables or disables the display of edges.

an edge. The edgewidth scale factor is applied to a workstation dependent nominal value.

3.59 edit mode: Determines whether a new structure element will replace the structure element at the ele-
ment pointer or will be inserted into the open structure after the element pointer.

3.60 element pointer: A pointer used during structure editing, the value of which identifies the position in
the open structure at which element deletion and creation will occur.

3.61 element position: A number associated with a structure element which indicates the element’s posi-
tion within a structure.
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3.62 element reference list: A list of references which define the hierarchy within one branch of a struc-
ture network. Each reference consists of a structure identifier and an element position within that structure.
If the list contains N pairs, then the first N-1 pairs identify EXECUTE STRUCTURE elements. The jth
such element references the structure named in the (j+1)st list element. The deepest element of the list
may identify any type of structure element.

3.63 element type: The identifying classification of a structure element. For example, fill area, label,
application data, linewidth scale factor.

3.64 empti interior style: Onec possible representation of the interior of a fill area or fill area set output
primitive. ¥ the edges are not displayed, the image of a fill area set with interior style empty is,invisible.
The image |of a fill area output primitive With interior style empty is always invisible.

3.65 error|[state list: The data holding information about the most recent error condition,

3.66 escape: A function which provides access to implementation dependent or device-dependent [features
not concerped with the generation of graphical output.

3.67 event|mode: An operating mode for a logical input device in which asynchrenous input is placed on
the event queue as an event report when a trigger fires.
3.68 event|queue: A time-ordered collection of event reports.

3.69 event|report: An entry in the event queue which consists of a logical input value and identifi¢ation of
the logical finput device responsible.
3.70 exclugion set: The portion of a filter which defines those name set members which are not eligible for
a certain operation.

3.71 fill arpa: An output primitive consisting of a single polygon.

3.72 fill arpa set: An output primitive consisting of a set of fill areas with or without edges.
3.73 filter:| The combination of the inclusion set and.the exclusion set which identify output primitives eligi-

ble or ineljgible for a certain operation. PHIGS supports filters for picking, highlighting, invisibility, and
incrementdl spatial search.

3.74 font: |A set of character representations all of which share certain visual characteristics.

3.75 front [plane: A plane parallel to the view plane which is specified as an N coordinate valug in the
view referepce coordinate system. Outpip primitives in front of the front plane lie outside the view|volume.
(Taken from ISO 8805)

3.76 generplized drawing primitive (GDP): An output primitive which accesses implementationy depen-
dent and workstation dependent geometric capabilities such as curve drawing.

3.77 generplized structure élement (GSE): A structure element which is used to access implementation
dependent| workstation-dependent, or device dependent features during structure traversal. It is|a struc-
ture element which aceesses attribute or control functionality, but does not create an output primitive.

3.78 GKS¢ Graphical Kernel System (ISO 7942)
3.79 global modelling transformation: A component of the composite modelling transformatiorl. When

traversal of a“structure begins, it is set to the current composite modelling transformation of the parent

structure or if it is the posted structure, the default value in the PHIGS description table.

3.80 hatch interior style: One possible representation of the interior of a fill area set or fill area output
primitive. The interior is filled with a pattern of parallel and/or crossing hatch lines, selected from the
workstation’s hatch table.

3.81 hatch table: The table of the hatch values defined on a workstation.

3.82 hidden line/hidden surface removal (HLHSR): Removal of those parts of output primitives which
are obscured by other output primitives.
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3.83 highlighting: Emphasizing an output primitive by modifying its visual attributes in some workstation
dependent manner.

3.84 highlighting filter: A filter consisting of two name sets, the highlighting inclusion set and the
highlighting exclusion set, used to identify output primitives which are eligible for highlighting.

3.85 HLS: An abbreviation for the Hue, Lightness, Saturation colour model.

3.86 hollow interior style: One possible representation of the interior of a fill area or fill area set output
primitive. The image is the boundary line only, including any boundaries created by clipping.

colour model.

3.89 implicit regeneration: The complete recreation of the contents of a display surface sych that it is
visually correct. This may occur when changes to the posted structure networks or_the workstdtion state list
invalidate the displayed image. Such a regeneration is not explicitly requested by the applicatipn program.

3.90 inclusion set: The portion of a filter which defines those name ser members eligible for a certain
operation.
3.91 inheritance: The mechanism by which child structures obtain .nitial asribute settings from their
ancestpr structures.

3.92 input class: The characterization of the functionality of a Jogical input device. There are six classes
of logical input device: locator, stroke, valuator, choice, pick, and string.

3.93 input mode: One of the three possible methods of. ‘obtaining data from a logical jnput device:
REQUEST, SAMPLE, or EVENT.

3.94 inquiry function: A mechanism for communicating to the application program data cgntained in a
state list or description table.

3.95 interior: The set of points which lie insidea'fill area or fill area set. PHIGS provides a rple for deter-
mining whether or not a given point is inside:a fill area or fill area set.

3.96 interior style: An aspect which indicates the style used to fill the interior of a fill area o1 fill area set.

3.97 ipvisibility: The state of an output primitive being hidden from view even when lyirg within the
display surface and not occluded by'ether ourput primitives.
3.98 ipvisibility filter: A filteryconsisting of two name sets, the invisibility inclusion set and the invisibility
exclusjon set, used to identify output primitives eligible for invisibility.
3.99i
3.100(label: A structiire) element, consisting of an identifier, which can be used as a place-magker to facili-
tate sfructure editing:

tropic mapping:-A-transformation which preserves aspect ratio.

3.101|language-binding: The expression of a functional specification in the syntax of a particular pro-
gramiping language.

3.102(linetype: An aspect which indicates the style of the image of a polyline, such as solid, dashed or
dotted.

3.103 linewidth scale factor: An aspect which indicates the relative width of the image of a polyline. The
linewidth scale factor is applied to a workstation dependent nominal value.

3.104 local modelling transformation: A component of the composite modelling transformation. When
traversal of a structure begins, it is set to the identity transformation.

3.105 locator device: A logical input device providing a position in world coordinates and an associated
view index.

. 3.106 logical input device: An abstraction of one or more physical input devices which delivers logical
input values to the application program.
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3.107 marker: A glyph with a specified appearance which is used to identify a location on a display sur-
face. The shape of a marker is not subject to transformation.

3.108 marker size scale factor: An aspect which indicates the relative size of the image of a marker. The
marker size scale factor is applied to a workstation dependent nominal value.

3.109 marker type: An aspect which selects the type of glyph used for markers.

3.110 measure: A value which is determined by the values of one or more physical input devices and a
mapping from these values to a form required by one of the logical input classes. (Taken from ISO 7942
and ISO 88653
3.111 meapure process: A process which comes into existence when a logical input device isengbled for
. The current state of a measure process is the measure.

ge: A string sent by the application program to a workstation principally for communication
3.113 metafile: A mechanism for retaining and transporting graphical data and control information. A
3.114 minimal simulation: The minimal required action which is necessary<when a workstation foes not

I: A type of change mechanism which extends its effect until another change spegification
it. Attribute settings and control functions are modal for.a given structure and its ddscendant
structures.

3.116 m
in which

lling coordinates: The device independent three=dimensional Cartesian coordinate system in
aphical objects are defined by the application ptogram using the PHIGS output primitives.

lling transformation: See local modelling transformation, global modelling transformatipn, com-
3.118 modification mode: Part of the display update state. The modification mode governs what [category

set: An output primitive attribute consisting of a set of classifications defining the eligbility of
output primitives for highlighting, invisibility; picking and incremental spatial search.

3.120 nomijinal value: The workstation-dépendent base value for aspects of output primitives.

3.121 normalized projection coordinates (NPC): The device independent three-dimensional Cartesian
coordinate] system in which the'composition of images is specified to the graphics system. The vjew clip-
ping limits|and the workstation window are specified in NPC space.

3.122 openator: Person manipulating physical input devices so as to change the measures of logical input
devices angl cause theiftriggers to fire. (Taken from ISO 7942 and ISO 8805)

3.123 output primitiye: A fundamental graphical display entity representing a geometric shape.

3.124 parallel Aransformation: The transformation of an object in which parallel lines in the object
appear parpllel in the resulting image without regard to relative distance or depth. (Taken from ISQ 8805)

3.125 parent structurer A strucmre whichcontains one or more stracture references:

3.126 pattern interior style: One possible representation of the interior of a fill area or fill area set output
primitive. The interior is filled in with a two dimensional pixel pattern selected from the workstation’s pat-
tern table. ' '

3.127 pattern table: The table of the pattern values defined on a workstation.

3.128 perspective transformation: The transformation of an object in which parallel lines in the object
which intersect the view plane appear to converge in the resulting image as a function of relative distance
or depth. (Taken from ISO 8805)

10
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3.129 PHIGS: The Programmer’s Hierarchical Interactive Graphics System.

3.130 PHIGS description table: The data which represents the static workstation independent parameters
of a PHIGS system.

3.131 PHIGS state list: The data which represents the dynamic workstation independent parameters of a
PHIGS system.

3.132 PHIGS traversal state list: The data which represents the dynamic workstation independent param-
eters of a PHIGS system during traversal of a structure network. When traversal begins the PHIGS traver-
sal state list values are set to the values defined in the PHIGS description table

3.133 jphysical input device: Hardware capable of generating input. A physical input deyice|is either part
of a display device or a separate part of the workstation.

3.134 picking: An operator action of identifying an output primitive using a pick device.
3.135 |pick device: A logical input device providing a pick path.

3.136 [pick filter: A filter consisting of two name sets, the pick inclusion set and the pick exclysion set used
to identify output primitives which are eligible for selection by a pick input/opération.
3.137 pick identifier: A name associated with individual outpur primitives, and returned by p pick device
as a cpmponent of the pick path.

3.138 Ilplck path: The element reference list representing a path to-a-picked output primitive frpm its posted
structyre, consisting of the structure identifier, pick identifier, and element position for each leyel of hierar-
chy trhversed.
3.139 [polyline: An output primitive consisting of a conngected sequence of straight lines between specified
points.
3.140 [polymarker: An output primitive consisting of-a set of locations, each indicated by the [same type of
markey.

3.141 [post: To identify a structure network for display on a particular workstation.

3.142|projection reference point (PRP): A-point in view reference coordinate space which d¢termines the
direction of projectors when the projection type is PARALLEL, or from which all projecfors emanate
when [the projection type is PERSPECTIVE. (Taken from ISO 8805)

3.143|projection type: The type.of transformation to be used in view mapping, i.e., parall¢l transforma-
tion of perspective transformation.

3.144|projection viewport: A rectangular parallelepiped in normalized projection coordinate space. In the
PHIGS viewing model,(the view mapping transformation maps the contents of the view vofume into the
projegtion viewport,

3.145|projector;-A:‘conceptual line which passes through a point of an object and intersgcts the view
plane

3.146|prompt: Output to the operator indicating that a specific logical input device is available. (Taken
Sfrom 1SQ 7942 and ISO 8805 )

3.147'request-meod . O . " . p
tor actlvates the appropnate trzgger Where upon the measure is returned

3.148 RGB: An abbreviation for the Red, Green, Blue colour model.

3.149 sample mode: An operating mode for a logical input device in which the measure of a logical input
device may be obtained immediately without waiting for a trigger.

3.150 solid interior style: One possible representation of the interior of a fill area or fill area set output
primitive. The interior is filled with a uniform colour.

3.151 string: An ordered collection of character codes as described in ISO 2022.

udtil the opera-

11
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3.152 string device: A logical input device providing a string.

3.153 stroke device: A logical input device providing a sequence of points in world coordinates, and an
associated view index.

3.154 structure: A linear sequence of structure elements.

3.155 structure archiving: The process of storing structures and structure networks in an archive file for
subsequent structure retrieval.

3.156 structure editing: The modification of a structure, including its initial creation.
3.157 structure element: The Tundamental unit of dafa in the cenfralized structure store, a se%ence of

which is cpllected to form a structure. Structure elements include elements causing the generation of our-
put primitives, attribute selections, labels, application data, NAME SET specifications, transformation selec-
tions and ftructure references.

3.158 structure identifier: A unique application specified name used to reference a structure.

3.159 structure network: A collection of structures arranged with the topology of an acyclic| directed
graph, where structures are thought of as nodes and execute structure elements are thought of ag connec-
tions from| the parent structure to the child structure.

3.160 structure reference: The invocation of one structure from withipanother by an execute |structure
element o1] the invocation of a structure by posting.

3.161 structure retrieval: The process of copying structures from an archive file to the centralied struc-
ture store.

3.162 stricture state list: The data which represents information about each structure in the céntralized

Structure sgore.

3.163 tex
text plane |

3.164 text| alignment: An aspect of rext which specifies the mode of justification. This aspect has horizon-
tal and vertical components.

3.165 text| direction vectors: Two vectors, specified as part of the “fexr” structure elemend, which,
together with the text position, define the rext plane.

3.166 tex} extent: A parallelogram défining the minimum area which completely encloses the tharacter

An output primitive consisting of a character<string drawn at a specified position on a [specified

bodies in a string.

3.167 text| font: An aspect ofi\rext which indicates certain visual properties of a character,| such as
typeface.

3.168 text local coordinate system: The local coordinate system for text output primitives within which all
geometric|text attributés-are measured.

3.169 text path: An aspect of rext which controls the relative positioning of successive charagters in a
string.
3.170 text plane: The plane in which a text output primitive appears.

3.171 tex A ' d-aspart-of-the ricture—ele vhich;-togethe with the rext
direction vectors, determlne the text plane It also determmes together thh text alzgnment the location
of the string.

3.172 text precision: An aspect of tfext which selects the fidelity with which the drawing of a text output
primitive matches the appearance selected by an application program.

3.173 transformation pipeline: The ordered sequence of transformations which convert modelling coordi-
nates to device coordinates.

3.174 traversal: The process of stepping through a structure network, elaborating each structure element by
generating an output primitive or changing the state lists.

12
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3.175 traversal state list: See PHIGS traversal state list.

3.176 trigger: A physical input device or set of devices that an operator can use to indicate significant
moments in time. (Taken from ISO 7942 and ISO 8805)

3.177 trigger process: A process which notifies an associated logical input device when a trigger is fired.
The trigger process only exists when a device is in EVENT mode, or in REQUEST mode with a request
pending.

3.178 unpost: To remove the identification of a structure for display on a particular workstation.

3.179

3.180 view index: An output primitive attribute that selects the view representation applied\to gutput primi-
tives anid geometric attributes during structure traversal.

3.181 view mapping matrix: A 4X4 matrix which specifies the transformation of points fron} view refer-
ence cdordinates t0 normalized projection coordinates.

3.182 viiew orientation matrix: A 4X4 matrix which specifies the conversion of points from wiorld coordi-
nates tQ view reference coordinates.

3.183 +jiew plane: A plane parallel to the U-V plane in view reference-coordinate space (VRC), It is speci-
fied as fan N coordinate value in VRC.

luator device: A logical input device providing a real number.

3.184 ;]iew plane normal: A vector in world coordinates, relative to the view reference point, which
defines the N coordinate axis of the view reference coordinate’ system.

3.185 view reference coordinate (VRC) system: A device independent three-dimensional Carftesian coor-
dinate pystem in which the parameters for the view mapping transformation are specified. The axes of the
view réference coordinate system are called the U, Vyand N axes. The position and orientation of this
coordinate system, relative to world coordinates, are defined by the view reference point, the view plane
normal|and the view up vector. (Taken from 1S0:8805)

3.186 view reference point: A point in world coordinates which defines the view reference cogrdinate sys-
tem origin. (Taken from ISO 8805)

3.187 view representation: A single entry in the view table. It consists of the view orientation matrix, the
view mapping matrix, the view clipping limits and a set of clipping indicators.

3.188 view table: The table of yiew representations defined on a workstation. Its entries are rg¢ferenced by
the view index attribute.

3.189 yiew transformationinput priority: Determines the order in which view table entries are tested
when selecting the inverse viewing transformation to be applied to locator and stroke input.

3.190 yiew up vector: A vector defined in world coordinate space. The view reference coordingte system V
coordinate axis is defined as an orthogonal projection of the view up vector onto the plane through the
view rdference. point and perpendicular to the view plane normal. Vectors which are parallel to|the view up
vector [n werld coordinate space will appear vertical in the final image. (Taken from ISO 8805)

iew volume: The view volume is determined by the view window defined in the view plane, the

; ; : 7 7 : fection type is
PERSPECTIVE, the projectors all pass through the projection reference point, the view volume is there-
fore a frustum. If the projection type is PARALLEL, the projectors are parallel to the vector joining the
projection reference point to the centre of the view window, the view volume in this case is a paral-
lelepiped. In two dimensional application programs, the view volume reduces to the view window. (Taken
Jrom ISO 8805)

3.192 view window: A rectangle in the view plane. Projectors passing through the corners of the view
window define the left, right, bottom and top surfaces of the view volume. (Taken from ISO 8805)

© 3.193 visually correct: The display on a workstation is visually correct when it corresponds exactly to the
state of centralized structure store and the workstation state list.

13
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3.194 workstation: PHIGS is based on the concept of abstract graphical resources, which provide the logi-
cal interface through which the application program controls physical devices. A workstation consists of
zero or one display space and zero or more logical input devices.

3.195 workstation category: A property of a workstation which indicates whether it can perform graphics
input only, graphics output only, or both.

3.196 workstation description table: The data which represents capabilities for a particular workstation
type.

ary worksta-

3.198 workstation state list: The data which represents dynamic information for a particularworistation.

3.199 workstation transformation: A transformation which maps the contents of the werkstatiop window
into the workstation viewport, preserving aspect ratio in X and Y, but not necessarily.in.Z.

3.200 workstation type: A type or class of actual workstation, sharing common characteristics andl a single
workstation description table.

3.201 workstation viewport: A rectanguiar parallelepiped in device coordinate space. All graphigs output
appears wjthin this volume. (Taken from ISO 7942 and ISO 8805)

3.202 wonI;station window: A rectangular parallelepiped in normalized projection coordinate space. Its
contents gre mapped by the workstation transformation into the workstation viewport. (Taken from 1SO
8805)

3.203 worlld coordinates (WC): The device independent three-dimensional Cartesian coordinafe system
used by the application program to organize modelled objects for display. The effect of applying|the com-
posite modelling transformation to modelling coordinates‘is.to produce world coordinates.

14
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4 The Programmer’s Hierarchical Interactive Graphics System

4.1 About this part of ISO/IEC 9592

4.1.1 Specification and conformance
The set-of functionsknowi—as PHIGSshall-be-as—deseribedin—elauses4;—S—and-6—~A—confey
tion of PHIGS shall correctly implement all the functions described. Minimum s

upport criteria are

speciffed in table 1 (4.14). A conforming PHIGS implementation shall also provide,the information
descriped in annex D and the minimum support specified in 4.3. In a conforming impleentation all

graphical capabilities that can be addressed by PHIGS shall be used only via PHIGS.

4.1.2 |Registration

For cprtain parameters of the functions, PHIGS defines value ranges‘as being reserved|for registra-
tion. |1) The meanings of these values will be defined in the register: These procedures do not apply to
value§ and value ranges defined as being workstation or implementation dependent; thesg values and

ranges$ are not standardized.

1) For the purpose of this International Standard and according to the rules for the designation and operation of registration authorities in
the ISO/IEC JTC 1 procedures, the ISO and IEC Councils have designated the National Institute of Standards and Technology (National

Computer Systems Laboratory), A-266 Technology Building, Gaithersburg, MD 20899, USA to act as registration authority.

15
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4.2 Overview

The Programmer’s Hierarchical Interactive Graphics System (PHIGS) provides a functional interface
between an application program and a configuration of graphical input and output devices. The functional
interface contains basic functions for dynamic interactive hierarchical graphics on a wide variety of graph-
ics equipment.

The 1nterface is at such a level of abstractlon that hardware pecuharmes are shlelded from the apphcatlon

POLY-
CELL

TEXT ANNOTATION TEXT RELATIVE FILL AREA FILL AREA SET],

ARRAY, GENERALIZED DRAWING PRIMITIVE), and uniform input classes (LO(‘ATOR,

STROKE| VALUATOR, CHOICE, PICK, STRING) is obtained.

In 4.4 the|concepts of structures and the centralized structure store are introduced.

In 4.5 and 4.8 the concepts of basic output, input and the organization of input and output sequ¢nces are

outlined.

In 4.6 a cgntral concept, the workstation, is introduced both for structuring PHIGS and for realizing dev-
ice indepgndence. The concept of multiple workstations allows simultaneous output to and input from

various di

splay systems.

Some PHIGS concepts are described as being workstation dependent. This means that an implementation

is allowed|to specify the characteristics of these concepts on.a workstation by workstation basis.

All work

ation dependent concepts are explicit in the standard. Other PHIGS concepts are desfribed as

being impjementation dependent. This means that ‘an implementation is allowed to determine the effect
(rather than having the effect mandated by the standard). However, such effects shall be the samne on all

workstati

Annex D

ns in a single implementation.

Hescribes allowable differences between PHIGS implementations.

PHIGS dgfines only a language (independent nucleus of a graphics system. For integratiox into a

language,
example,

The layer
may call t
tion orien

tem resouj

16

parameter and name assignment.

PHIGS is embedded. in a language dependent layer containing the language conventjons, for

model represented in figure 1 illustrates the role of PHIGS in a graphics system. Each layer
he functions of the adjoining lower layers. In general the application program uses the applica-

ed layer, the language dependent layer, other application dependent layers, and opergting sys-
rces.
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Application Program

Application Oriented Layer -

Language Dependent Layer

Programmer’s Hierarchical Interactive Graphics System

OPERATING

SYSTEM

Other Resources

Graphical Resources

Figure 1 - Layer model.of PHIGS
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4.3 Concepts

4.3.1 PHIGS concepts

PHIGS supports the storage and manipulation of data in a centralized hierarchical data structure, known
as the centralized structure store (CSS). The fundamental entity of data is a structure element and these are
grouped together into units called structures. Structures are organized as acyclic directed graphs called
structure networks. The creation and manipulation of the data structure is independent of its display.

Structure elements can be either graphical data or application specific data. Graphical data

vided to edlit structures by the insertion and removal of structure elements. Functions are -also prqvided to
support searching and inquiry of the content and topology of structure networks and the-CSS in ggneral.

led out-
put primitipes and primitive attributes. The output primitives are abstractions of basic actions a dgvice can
perform, such as drawing lines and displaying character strings. The attributes control the properties of
the primit{ves on a device, such as their aspects; for example linetype, colour, and character height. Non-
geometric [aspects such as colour can be controlled for each workstation-separately to make best
capabilities.

The graphjcal information that is input from a device as a result‘of operator actions is mapped by PHIGS
onto six classes of input, each represented by a data type referred to as a logical input value. An|instance
of such a device representation is called a logical input device. The effect of input actions on th¢ display
surface, sych as prompts and echoes, is controlled by PHIGS for each logical input device individyally.

The two abstract concepts (abstract output and abstract input) are the building blocks of an|abstract
workstatidtx. A PHIGS workstation represents-a unit consisting of zero or one display surfaces and zero
or more input devices, such as keyboard, tablet and lightpen. The workstation presents these dgvices to
the applicgtion program as a configuration of abstract devices thereby shielding the hardware peculliarities.

Graphical |output on a workstation -is'produced by traversing a structure identified for display| on that
workstation and interpreting the structure elements. Application specific data is generally ignorefl during
structure traversal.

The geometric information (coordinates) stored within the graphical structure elements are processed
through wprkstation independent and workstation dependent stages. The workstation independ¢nt stage
of structure traversal/performs a mapping from modelling coordinates to a world coordinate system during
which graphical stracture elements can produce output primitives.

The workstation’/dependent stage then performs a transformation on the geometric information cpntained
in output | primitives, attributes and logical input values (locator and stroke). These transformations
perform mappings between four coordinate systems, namely:

a) World Coordinates (WC) used to defined a uniform coordinate system for all abstract workstations;
b) View Reference Coordinates (VRC), used to define a view;

¢) Normalized Projection Coordinates (NPC) used to facilitate assemblies of different views;

d) Device Coordinates (DC), one coordinate system per workstation representing its display space.

18
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Output primitives and attributes are mapped from WC to VRC by the view orientation transformation,
from VRC to NPC by the view mapping transformation and finally from NPC to DC by the workstation
transformation. Locator and stroke input is mapped by the inverse of these transformatxons from DC to

WwC.

Reglons may be identified in the world and normalized projection coordinate systems which, during the
mappings described above, may result in the clipping of portions of graphical output which lie outside one
or more of the regions. Modelling clip regions may be defined in modelhng coordmates These regions

may then be applied to the graphical output. Another clip region is defined as part of a view
limit
tion identifies a subset of the image for display on the workstation.
The af
types)
appeal
tion a
at stry
charag

on the display space are organized in a uniform manner. Two groups-of attributes
rance of each output primitive: primitive attributes (that are workstation independent)

icture traversal time. The primitive attributes include all geometric aspects of primit

used
case
one

indept
dual
selecty

the fill area primitives) which points to a workstation dependent representation (set

Each

NAME SET attribute defines the eligibility of the primitive for highlighting, invisibility,
incren

set mask at each workstation to control specific rendering of the primitives.

The attribute selection is controlled by the nature of the structure network. The effect of
defingd within the structure in which it occurs and in subsequent structures below it in
Output renderings of the'same structure may therefore be different due to the inheritance of

Workstation attribiites include representations for those non-geometric aspects which- are

dependent, and<are selected via bundle indices. For example, the representations (or bundle:
each [contain values of linetype, linewidth scale factor and colour index.: Workstation
specify the-colour and pattern tables and control the updatmg of the display. Workstatlon

be re%}c;t dyramically.

e generation of graph1cal output. ‘A third clip region associated with the workstatlon
tributes which control the appearance of parts of the picture (output primitives, prom

tributes. Primitive attributes are specified modally and are bound(to a primitive when

ter height for text and pattern size for fill area and fill area set. In addition, the n
aspects of primitives are controlled by the primitive attributes in one of two ways. Either aj
specify a group of the non-geometric aspects of the primitive by an index (or set of i

tribute is used to specify each of the non-geometric aspects of the primitive in a
endent way. The former is referred to as bundled specification and the latter is referred
specification. In addition, when a primitive is created by traversal an index is bound
the view orientation and view mapping transformations which are workstation dependg

hental spatial search. A filter méchanism is incorporated in PHIGS with an inclusion 3

region which
definition to
transforma-

Ipt and echo
apply to the
and worksta-
it is created
ves, such as
bn-geometric
n attribute is
ndices in the
bf values) or
workstation
to as indivi-
to it which
nt.

]

primitive has associated with it a NAME SET attribute defined at structure traversal time. This

picking and
ind exclusiqn

attribute is

tare hierarchy.

attributes.

workstation
for polyline

:E'tributes also

ttributes can

Hidden lines or hidden surfaces may be removed using a workstation dependent method (see 4.5.14 and

4.6.6).

The attributes which control the operation of logical input devices can be specified either upon initializa-

tion or as part of input device setting, depending upon the attributes.

Through initializatio

n, an initial

value, a prompt and echo technique, and an area on the device 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:
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e) SAMPLE input is acquired directly by the application program,
f) REQUEST input is produced by the operator in direct response to the application program;

g) EVENT input is generated asynchronously by the operator and is collected in a queue for the appli-
cation program.

PHIGS provides an interface to enable the information contained in the centralized structure store to be

archived or retrieved. These PHIGS archive files provide for the storage and interchange of graphics
ks

station maiy accept items containing non-graphical information. Input from a metafile is controllegl by read

emphasis of PHIGS is different from that of GKS/GKS-3D. Unlike GKS/GKS-31), PHIGS
is not regtricted to graphics and provides data structure definition and editing facilities whiclLrare not
necessarily related to graphical output. PHIGS defines data-structures which can be rendered as jgraphical
output, rdther than being purely directed towards providing graphical output and interaction.

Whereas [GKS provides for graphical output and interaction in a 2D space, GKS-3D and PHIGS provide
graphical joutput and interaction in a 3D space. ‘The relationship between GKS and GKS-3D|[is neces-
sarily cloTr than that between GKS and PHIGS; and whereas GKS-3D is oriented towards the :Lrect out-
put of grgphical primitives grouped into segments, PHIGS provides data structures which are traversed to
produce graphical output. However, the-output primitives and their attributes generated at |structure
traversal {ime are a superset of those of GKS-3D.

PHIGS ptovides the same underlying model of input as GKS-3D. The measure of the pick log]cal input
device is lextended to identify the structure element in the CSS which generates the primitive picked by
the operator.

The origihal GKS concept-of the workstation has been extended to support the increased dimerrionality.
Also, PHIGS supports posting to workstations rather than workstation activation for the purpose of
directing graphics output to a workstation.

Annex F describes the technical differences between PHIGS and GKS/GKS-3D.

4.3.3 Notational conventions

This Standard uses the following typographical conventions.

a) The names of attributes of primitives appear in upper case (see 4.5.2).

20
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b) Geometric aspects of primitives appear in upper case. Non-geometric aspects appear in lower case
except when the corresponding individually specified attributes are being used, in which case they
appear in upper case (see 4.5.2).

c¢) The names of entries in the PHIGS data structures (e.g. state lists and description tables) appear in
lower case surrounded by single quotation marks.

d) The names of structure elements appear in lower case surrounded by double quotation marks.
e) The names of PHIGS functions appear in upper case.

f)
g)

The values of an enumeration data type appear in upper case (sec 0.1).
The names of data types appear in upper case.

21
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4.4 The centralized structure store

4.4.1 Structure elements and structures

PHIGS supports the storage and manipulation of data in a centralized structure store (CSS). The CSS con-
tains graphical and application data organized into units called structures, which may be related to each
other hierarchically to form structure networks. Each structure is identified by a unique name which is
specified by the application.

A structurg consists of a sequence of structure elements, where a structure element is the fundamental
entity of data. Structure elements are used to represent application specified graphics data’for output
primitives,| attribute selections, view selections, modelling transformations and clipping, name sets, invo-
cations of pther structures, and to represent application data. In addition, generalized structure ¢lements
can be usgd to access additional, implementation dependent features. Label structure’ elements| may be
used to idgntify locations in structures to assist in editing. Structure elements cannet-exist outside pf struc-
tures.

The followling structure elements are defined in PHIGS.

Output primitive structure elements

polyline 3 fill area 3

polyline fill area

polymarker 3 fill area set 3

polymarker fill area set

text 3 cell array 3

text cell-array

annotation text relative 3 | generalized drawing primitive 3
annotation text relative generalized drawing primitive

22
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Attribute specification structure elements

set polyline index set annotation text character up vector
set polymarker index set annotation text path

set text index set annotation text alignment
set interior index set annotation style

set edge index set interior style

set linetype set interior style index

set linewidth scale factor set interior colour index

set polyline colour index set edge flag

set marker type set edgetype

set marker size scale factor set edgewidth scale factor

set polymarker colour index set edge colour index

set text font set pattern size

set text precision set pattern reference point and vectors
set character expansion factor set pattern reference point
set character spacing add names to set

set text colour index remove names from set

set character height set individual -AASF

set character up vector set hlhsr identifier

set text path set view index

set text alignment set-pick identifier

set annotation text character height

Transformation and clipping structure elements

set local transformation 3 set modelling clipping volume 3
set local transformation set modelling clipping volume

set global transformation 3  set modelling clipping indicator
set global transformation restore modelling clipping volume

Control structure element

| execute structure |

Editing structure element

e |
1a5¢€1

Generalized structure element

| generalized structure element I
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Application data element

| application data ]

Although the PHIGS CSS is conceptually a centralized data model, this does not preclude an implementa-
tion from decentralizing the physical organization of the data storage, provided that this implies no restric-
tions on the functionality.

4.4.2 Structure networks
Structure [networks are organized as directed acyclic graphs. That is, a structure may, contain inyocations
of other structures contained within the CSS. The invocation of a structure is achieved using the|“execute
structure 1 element. Such an invocation is known as a structure reference. Structure networks cannot be
recursive:| there should not exist a sequence of invocations from a structure(which results in the invoca-
tion of that structure; however, it is not mandated that this condition be chécked.

A PHIGS structure network can be represented diagrammatically as shown in figure 2. Here, i\e struc-
tures are represented by circles labelled with the structure identifiers, and structure references afe shown

by arrows| which point to the invoked structures.

(5 )
O ORO Q\o

. . .

L

When a structure S contains invocations of other structures, it is said to be a parent of those structures;
correspondingly, each of the invoked structures is said to be a child of S. For example, structure 2 is the
parent of structures 4,5, and 6; structures 2 and 3 are children of structure 1. Also, structures 1 and 2 are

said to be ancestors of structures 4,5 and 6; while structures 7 and 8 are descendants of structures 1, 2 and
3.

Many types of operations available to the application are allowed on structure networks within the CSS.
These are structure display, structure editing, structure manipulation, search and inquiry, and structure
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archival and retrieval. Conceptually, all changes to the CSS, which result from any of the above opera-
tions are atomic and take effect immediately. However, the actual time at which visual changes take
effect depends on the capabilities of the workstation and the current display update state (see 4.6.3).

For all of the structure operations, a structure exists if and only if the PHIGS CSS has knowledge of the
structure’s unique identifier. A structure can be created in one of the following ways:

a) when a reference to non-existent structure is inserted into a structure in the CSS;
b) when the structure is opened for the first time;
¢)|when the structure is posted for display on a workstation;

d)|when the structure is referenced in any function changing the structure identifier;
e)|when a structure not existing in the CSS is retrieved from an archive;
f) when a non-existent structure is emptied.

The fpllowing functions take no action if a specified structure is non-existent:
g)|an unpost operation;

h)| an operation to copy all elements from a non-existent structure into the currently open|structure;

i) [a delete structure operation.

4.4.3| Structure traversal and display

A structure network is identified for display on a‘workstation by the posting function, PQST STRUC-
TURE. A structure may be displayed only if it is@ member of a posted structure network (s¢e figure 3).

When a non-existent structure is posted,-a new empty structure is created and posted. The functions
UNPOST STRUCTURE and UNPOST ALL STRUCTURES are used to disassociate structure networks
from |a workstation. The structure display functions affect the ‘table of posted structures’ in the worksta-
tion state lists. The actual display.jof the structures identified in the ‘table of posted structures’ is subject
to digplay update state (see 4.6.3):

To display a network, thestructure elements have to be extracted from the centralized structure store and
procdssed. Traversal iscan-operation used to describe a method of structure element processjng. Traversal
of a petwork leads to the display of graphical output from the structure network at each workstation to
which the network'is-posted. Conceptually, traversal is a process which is associated with each instance of
a posted structure-network. The process remains in existence until the structure network is ynposted from
the workstation)through UNPOST or DELETE functions.

The traversal process mterprets each structure element in the structure network sequentially, starting at
the first”e e network triggers a
retraversal of the structure network SO that any changes to a posted structure network are processed
immediately. Whether the resulting changes are visible at the workstation depends on the display update
state of the workstation (see 4.6.3). No knowledge of how traversal takes place is required. Its effect is as
described above. How the traverser chooses to achieve the effect is implementation dependent.

A display priority is assigned to a structure network when it is posted. The application indicates relative
importance of posted structure networks through this display priority. If multiple structures are posted for
. display to the same display space location the implementation will ensure the display of the higher priority
structure network. Where two structures have the same priority, an implicit priority based on the
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sequence of posting is used, whereby the last posted structure network has the higher priority.

A PHIGS traversal state list is associated with each traversal process. Values in this state list may be
accessed or modified when structure elements are interpreted. Each time a traversal is initiated, the asso-
ciated PHIGS traversal state list is initialized. The initial values are taken from the PHIGS description
table.
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Figure 3 - A structure network with two posted structure networks
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When a structure is traversed each structure element is interpreted. The initial values in the PHIGS
traversal state list are taken from the PHIGS description table. The structure elements of the structure
network are executed sequentially. The effect of interpreting a structure element depends on the type of
the structure element. Output primitive elements result in the creation of output primitives; structure ele-
ments of other types either modify values in the PHIGS traversal state list, or are ignored. Traversal of
generalized structure elements may affect all the state lists defined in PHIGS which includes the central-
ized structure store. When an “execute structure” element is encountered during the traversal, the follow-
ing actions occur:

a) traversal-of-the-eurrent-strueture-is-suspended;
b) thecurrent state of the PHIGS traversal state list is saved;

¢) glohal and local modelling transformations are set (see 4.7.2);
d) the [executed structure network is completely traversed;

e) the saved PHIGS traversal state list values are restored;

f) traversal of the current structure is resumed.

A set of default actions is defined so that errors do not occur at traversal time.

4.4.4 Structure editing

PHIGS provides the ability to individually access and modify.each structure element within a structure.
Editing fynctions are available to insert new structure elements, replace elements with new strugture ele-
ments, delete structure elements, navigate within a structure and inquire structure element content.

A structure consists of a sequence of elements. Element positions are implicitly numbered 0..h, where
element position 1 is the first element and element position 0 is before the first element. This implicit
numbering is always maintained in a consecutive, ascending order with one number per structure |element;
this means that a structure element position is not fixed and may change as elements are inserted into or
deleted from the structure.

A structufe is identified for editing by the OPEN STRUCTURE function. If the structure does|not exist
in the CS}, a structure will be created. Only one structure may be open for editing at any one tilme. The
INQUIRE OPEN STRUCTURE function is provided to determine the identifier of the current open
structure. | Editing of a structure ends when the CLOSE STRUCTURE function is invoked.

When a sfructure is opened for editing an ‘element pointer’ is established which points at the last| element
in the structure. The' element position may be in the range 0..n, where 0 refers to the beginning of the
structure (i.e. before the first element) and n refers to the last element in the structure. An INQUIRE
ELEMENT POINTER function is provided to determine the value of the ‘element pointer’.

Several functions are provided for manipulating the “element pointer’. The “element pointer’ may be set to
an absolute position with the function SET ELEMENT POINTER, or relative to a position with the
function OFFSET ELEMENT POINTER. The offset value may be negative or positive for element
pointer movement backwards or forwards respectively. Attempted movement beyond the structure’s
bounds will always leave the ‘clement pointer’ at the bound it would have exceeded. The ‘element
pointer’ may also be positioned using the function SET ELEMENT POINTER AT LABEL, which posi-
tions the ‘element pointer’ at a “label” structure element. A “label” element is inserted into the structure
using the LABEL function. Labels need not be unique within a structure.

When a structure is open the application program may insert additional elements into the structure or
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replace existing structure elements using the functions which define structure elements (e.g. TEXT, SET
POLYLINE INDEX, EXECUTE STRUCTURE). The ‘edit mode’, as defined by the function SET
EDIT MODE, defines whether a new element replaces the element pointed to by the ‘element pointer’ or
is added after the element pointed to by the ‘element pointer’. In either case the ‘element pointer’ is then
updated to point to the new element.

The COPY ALL ELEMENTS FROM STRUCTURE function can be used to copy all the elements of a
structure into the open structure. Thls copy operation always mserts the copxed elements, edlt mode’ does
not ap : . :

ment at which the ‘element pointer’ is pointing. Consecutive elements may be deleted'as a grpup with the
DELETE ELEMENT RANGE function. This function deletes all the elements between and including
the lower element position and the higher element position. To delete a group-of-elements |delimited by
labels| the DELETE ELEMENTS BETWEEN LABELS function is used. This function will delete all
elements between the specified labels. The label elements themselves are not-deleted. Following all three
delete| functions, the ‘element pointer’ is positioned at the element immédiately preceding the element, or
group|of elements, which was deleted.

Three|functions are provided to delete elements. The DELETE ELEMENT function will ;lgfl;ete the ele-

All the elements of a structure may be deleted by invoking the EMPTY STRUCTURE fu hction. This
functipn only deletes the contents of the structure and has no €ffect on references to it. Uponh completion
of thi§ function, an empty structure will always exist.

Inquity functions are provided which allow interrogation of the element pointed to by the ‘element
pointér’. The function INQUIRE CURRENT ELEMENT TYPE AND SIZE returns thg type of the
element and its size. The parameters of the element may then be obtained by using the INQUIRE
CURRENT ELEMENT CONTENT function.
4.4.5 [Manipulation of structures in CSS

The following operations apply to Structures as whole units in the CSS.

A strycture may be deleted by invoking the DELETE STRUCTURE function. This function deletes the
structuire and all references to it contained in other structures. After the DELETE STRU call,
the structure no longer-exists in the CSS. If the deleted structure is referenced by an el¢ment in the
currently open structure, and if the ‘element pointer’ is positioned after the “execute structyre” element
to be deleted, the, ‘element pointer’ is updated such that it still refers to the same element. If|the ‘element
pointgr’ is positioned at the “execute structure “element to be deleted, the ‘element pointer’| will be posi-
tioned at the-preceding element after the structure deletion operation. The DELETE ALL STRUC-
TURES function is provided to delete all structures from the CSS.

A function is provided to delete a structure network. RK function
will delete the indicated structure and structures in the structure network originating with the specified
structure. The handling of structures referenced by other structures outside the specified structure net-
work is controlled by a reference handling flag. When this flag is specified as KEEP, those structures
referenced outside the specified structure network are not deleted. When this flag is specified as
DELETE each structure of the specified structure network is deleted as if DELETE STRUCTURE were
called to delete each structure individually. The specified structure is always deleted.

- A structure which is to be deleted may currently be posted for display. In this case, the effect is as though
the structure were first unposted and then deleted.
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A structure’s identifier can be changed to another value with the CHANGE STRUCTURE IDENTIF-
IER function. All the structure identifiers of a given value associated with “execute structure” elements
can be modified with the CHANGE STRUCTURE REFERENCES function. Both of these actions can
be performed simultaneously by calling the CHANGE STRUCTURE IDENTIFIER AND REFER-
ENCES function. All of these functions can change the arrangement of an existing structure network. If
any part of a posted structure network is modified by an invocation of any of the above functions visual
changes will result subject to display update state. The functions will create new, empty structures if the
specified structures are non-existent.

Inquiry fumetions are provided to retrieve information about structure identifiers. All existing)structure
identifiers|are returned by the INQUIRE STRUCTURE IDENTIFIERS function.

4.4.6 CSS search and inquiry

PHIGS provides functionality for interrogating the CSS by means of searching’and inquiry fynctions.
These may be performed independently of whether a structure is open for editing.

INQUIRE ELEMENT TYPE AND SIZE and INQUIRE ELEMENT - CONTENT allow full defails of a
specified sfructure element to be determined.

The relatipnship of a structure to other structures within the {CSS may be determined by INQUIRE
PATHS TO ANCESTORS and INQUIRE PATHS TO DESCENDANTS. The former returps paths
which refdgrence the specified structure while the latter returns paths which are referenced by a particular
structure. [Paths are returned as a list of element references. The path order and path depth can pe speci-
fied to defermine the portion of each path returned. Path depth determines the maximum numbsdr of ele-
ment refetences returned in any one path or portion of path. In case of truncation the path order deter-
mines whather the head or tail portion of the path is returned. The truncation may result in two|or more
portions of paths having the same set of element references. Only one such portion will be returped such
that all of {the returned path portions are distinct.

s to be
ts. The
search is ¢onducted within alsingle specified structure. The direction of the search from the $pecified

SEARCH function:is_provided to permit searching within a single structure iaean ele-

The INCREMENTAL SPATIAL SEARCH (ISS) function allows a structure network to be searched for
urrence of a graphical output structure element which satisfies the specified search|criteria.
starting-position for the search and the found position of the structure element that satisfies the
search critpria are defined by search paths.

A search path is an element reference list which consists of a list of (structure identifier, element position)
pairs. The first pair defines the topmost structure of the structure network and the position in that struc-
ture of the “‘execute structure” element that contains the name of the structure identifier that contains the
second pair of the list and so on. The last pair in the list defines the structure and position within that
structure of the search path position.

The search begins at the structure element following the element identified by the search path position.
The search is conceptually a traversal with structure elements being examined sequentially and matched
against the search criteria. Element position zero is permitted so that the search may start at the first ele-
ment of a structure. Search filters are applied to the NAME SET attribute of each graphical output
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structure element (see 4.5.15). Graphical output structure elements which satisfy the incremental spatial
search filters are checked for proximity to the search reference point. The search can either be conducted
with modelling clipping applied or not. :

For “text” elements the spatial extent is the enclosing rectangle calculated using the values of the
geometric attributes (character height, character up vector, text path and text alignment) arising from
traversal together with the following values for the workstation dependent attributes: text font, 1; text pre-
cision, STROKE; character expansion factor, 1; and character spacing, 0.

For “gnnotation text relative” elements, the only proximity relationship used is closeness to the annota-
tion r¢ference point.

The sgarch terminates when a graphical output structure element which meets the, above critgria is identi-
fied during the traversal. The complete search path is returned as the found path! The foupd path may
be used as a search path to start a subsequent search from the position reached.

The sgarch ceiling is an integer which defines a position in the list of thesearch path. The stfucture iden-
tifier at this position of the list defines a ceiling for the search. Searching will continue yntil either a
graphical output structure element matches the search criteria or the,end of the structure identified by the
search ceiling is reached.

The flinction is incremental in that, having found“a match, the search may be continued|by invoking
INCREMENTAL SPATIAL SEARCH again with the found path as the next starting path.| The ceiling
may be left unchanged. The search continues from the element position following the last Tatched posi-

f a structure

ent at traver-
[GS traversal

ision set and
the worksta-

ith operate in

A structure element is said to be accepted if it is declared eligible (see 4.5.15) when the NAME SET is
applied to the filter. A structure element is said to be rejected if it is declared ineligible when the NAME
SET is applied to the filter. For a structure element to be considered a candidate for the spatial search it
has to have been accepted by each of the filters in the normal filter list and has to have been rejected by
each of the filters in the inverted filter list.

As an example, suppose it is required that only the structure elements corresponding to the pickable (of

some pick device) and visible primitives on some workstation take part in the search. Then the normal
filter list would contain one entry, which is a copy of the ‘pick filter’ of the pick device, and the inverted
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filter list would contain one entry, which is a copy of the ‘invisibility filter’ of the same workstation. The
structure elements whose associated NAME SETs are accepted by the normal filter list correspond to the
pickable primitives on that workstation and the structure elements whose associated NAME SETs are
rejected by the inverted filter list correspond to the visible primitives on that workstation. The result of
the filtering process is that the structure elements corresponding to the pickable and visible primitives will
be considered.

If the normal filter list is empty, then all structure elements are considered to have satisfied the accep-

tance criteria for normal filters, If the inverted filter list is empty all structure elements are consjdered to
have satisfied the rejection criteria for inverted filters.

4.4.7 Structure archival and retrieval

PHIGS provides functionality for accessing archive files. In ISO/IEC 9592-2 the specification an{ encod-
ing of archive files and their corresponding generation and retrieval processes.are explained. In|this part
of ISO/IEC 9592 the functionality to access these archive files is defined. An'archive file is a medium for
storing stgucture definitions. PHIGS functionality provides for archiving (storing) from the centralized
structure store to an archive file, retrieving from an archive file to the centralized structure store, [or delet-
ing from 4n archive file. This set of functions may be applied to a list\of structures, a list of strugture net-
works, or [to all structures defined either in centralized structure store or in an archive file.

OPEN ARCHIVE FILE initiates and CLOSE ARCHIVE FILE terminates access to archive files.
Several archive files may be open simultaneously. The ‘maximum number of simultaneously open archive
files’ is defined in the PHIGS description table and can)be inquired with INQUIRE PHIGS FACILI-
TIES. Structures are stored in an archive file with ARCHIVE STRUCTURES, ARCHIVE STRUC-
TURE NETWORKS, and ARCHIVE ALL STRUCTURES. Structures are recovered from an archive
file with | RETRIEVE STRUCTURES, RETRIEVE STRUCTURE NETWORKS, and RETRIEVE
ALL STRUCTURES. Structures are deleted from an archive file with DELETE STRUCTURES FROM
ARCHIVE, DELETE STRUCTURE NETWORKS FROM ARCHIVE, and DELETE ALL STRUC-
TURES FROM ARCHIVE.

to the above functions there are functions to inquire information about the contents of an
ile. RETRIEVE STRUCTURE IDENTIFIERS returns the identifiers of structures in ap archive
file. INQUIRE ARCHIVE STATE VALUE returns the archive state of PHIGS. A value of AROP indi-
cates that|at least one archive file is open. INQUIRE ARCHIVE FILES returns the names of furrently

The relatjonship of‘a structure to other structures within an archive file may be deterniined by

PATHS TO ANCESTORS and RETRIEVE PATHS TO DESCENDANTS. Trll:tl former
returns paths which reference the specified structure while the latter returns paths which are refefred by a
particular |stracture. Paths are returned as a list of element references. The path order and path depth
can be specified To determine the portion of each paih returned. Path depth defermines the maximum
number of element references returned in any one path or portion of path. In case of truncation the path
order determines whether the head or tail portion of the path is returned. The truncation may result in
two or more portions of paths having the same set of element references. Only one such portion will be
returned such that all of the returned path portions are distinct.

As a data protection measure the PHIGS state list contains conflict resolution flags for archival and
retrieval. These flags may be set with SET CONFLICT RESOLUTION and inquired with INQUIRE
CONFLICT RESOLUTION. The “archival conflict resolution flag’ is used to control what happens when
an attempt is made to archive structures whose identifiers already exist in the archive file. The ‘retrieval
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conflict resolution flag’ is used to control what happens when an attempt is made to retrieve structures
whose identifiers already exist in the CSS. The conflict resolution flags may have the values MAINTAIN,
ABANDON or UPDATE. A value of MAINTAIN causes the archival or retrieval operation to only
write structures into the archive or CSS if they do not already exist, thereby maintaining existing struc-
tures. A value of ABANDON causes the archival or retrieval operation to be abandoned in the event of

such conflict, leaving the CSS or archive as it was before the operation started, and an error
A value of UPDATE allows structures to be overwritten.

is generated.

g
functions to inquire potential conflicts. INQUIRE ALL CONFLICTING STRUCTURES
structpire identifiers in the CSS with those in the specified archive file and returns a list o
occur|in both. INQUIRE CONFLICTING STRUCTURES IN NETWORK compares only those struc-
ture ifentifiers in the specified network in the CSS or the specified archive filecwith all the| structures in
the other and returns a list of those which occur in both.

4.4.8| Generalized Structure Elements (GSE)

PHIGS provides the GENERALIZED STRUCTURE ELEMENT to enable access durin:
igl control and attribute related actions that are beyond the scope of the standardized

se. Traversal of GSE’s may affect all the state'Jists defined in PHIGS which incl
do not generate errors during traversal.

4.4.9| Application data

An gpplication programmer may insert" application specific data into the open struct
APPILICATION DATA function. This information is for use solely by the application prq
not ifjterpreted or modified in any‘way by the PHIGS implementation. During traversal of

the application data is ignored-for OUT and OUTIN workstations, but may generate data fa
tationls.

compares all
those which

g traversal to
PHIGS struc-
5SE does not
ided for this
es the CSS.

ire with the
)gram, and is
the structure,
r MO works-
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4.5 Graphical output

4.5.1 Structure elements and output primitives

PHIGS Functional Overview

The graphical information that is generated by PHIGS and routed to workstations is built up of basic
pieces of information called output primitives. QOutput primitives are generated from structure elements

by structure traversal:

a) POLYLINE:

b) POLYMARKER:

c) TEXT:

d) ANNOTATION TEXT RELATIVE:
e) FILL AREA:

f) FILL AREA SET:

g) CELL ARRAY:

h)

NERALIZED DRAWING
P E(GDP):

PHIGS generates a set of connected lines defined by a

point sequence.

PHIGS generates symbols of one type. centred
positions.

PHIGS generates a character string at a given p

an arbitrary plane in modelling coordinate space.

PHIGS generates a character string at a speci
tion in an x-y plane\in’/ NPC space according th
tion style. It is xelated to a specified referes
whose coordinates are given in modelling co
The positien Jof the annotation text, the a

at given

hsition on

fied posi-
e annota-
hce point
brdinates.
nnotation

point, is.given by an offset specified in NPC space from

the transformed reference point.

PHIGS generates a single polygonal area whicl
hollow or filled with a uniform colour, a patt
hatch style. No edge control is provided.

PHIGS generates a set of polygonal areas whic
hollow or filled with a uniform colour, a patt
hatch style, with or without edges. This allows
fying areas with holes or disjoint regions that
treated as a single entity, particularly for hidg
hidden surface removal computation.

PHIGS generates a two dimensional array of
individual colours.

PHIGS addresses special geometric output capa
a workstation such as the drawing of spline cury

h may be
ern, or a

h may be
ern, or a
for speci-
shall be
en line /

cells with

bilities of
es, circu-

far—arcs;and-—eltipticarcs—The objectsare i
by an identifier, a set of points and additio

acterized
nal data.

PHIGS applies all transformations to the points but

leaves the interpretation to the workstation.

Text, fill area, fill area set, and cell array are planar primitives in arbitrary planes. Conceptually these
planes have two sides and zero thickness. The viewing transformation determines which side of these
primitives is seen. Annotation text relative is also a planar primitive, but is constrained to lie in an x-y

plane in NPC space.
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The plane in which the text primitive lies is defined by a point and two vectors that are contained in the
definition of the text primitive. The plane in which the annotation text relative primitive lies is the x-y
plane of the normalized projection coordinate system to which the modelling coordinate point is
transformed.

The character string used by the text and annotation text primitives contains a sequence of character
codes. These may include character codes which result in switching character sets as described in ISO
2022. The default character set is defined in ISO 646 (or a character set including ISO 646). It is imple-

It is ymplementation dependent whether character control codes in the current charactér $et are inter-
preted. Character codes undefined in the current character set are treated as null characters.

For fill area and fill area set primitives, the plane of the primitives is defined by)the points of the respec-
tive primitives.

Ensutiing that the points of fill areas and fill area sets are coplanar is the responsibility of the application
program. While slightly non-coplanar points (e.g. owing to namerical roundoff error§) should be
mappgd to a plane, the effect of large divergences is implementation dependent.

The interior of a fill area and fill area set is defined in the following way (see figure 4). For 4 given point,
creatq a straight line starting at that point and going toinfinity. If the number of intersections between
the stfaight line and the fill area boundary is odd, the point is within the fill area, otherwise|it is outside.
If the|straight line passes through a fill area vertex tangentially, the intersection count is not 4ffected.

Pr—pointsto betested
N: intersection count

Figure 4 - Area inside of a polygon

If a fill area or fill area set is clipped, the new boundaries generated become part of the displayed inte-
rior. While it is recommended that these new boundaries be included in the HOLLOW representation, it
is dependent on the hidden line / hidden surface removal method whether or not they are displayed.
These boundaries are not displayed as edges for fill area set primitives. Multiple subareas may be gen-
erated (see figure 5).

35


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Graphical output PHIGS Functional Overview

- resulting AREAs after
clipping at the window
Pi points added to polygen

Figure 5 - Examples of FILL AREA and FILL AREA SET clipping

The plane [in which the 3D form of the cell array primitive lies is defined by three points, P,Q,|and R,
contained in the definition of the cell array primitive:

A parallelggram is defined by the points P, Q; R; and (QX+RX-PX, QY+RY-PY, QZ+RZ-PZ). This
parallelogram is conceptually divided into a _grid of DXX DY cells, where DX and DY are the dimensions
of the colour index array. If (PX,PY,PZ)"are the coordinates of the cornerpoint P, (QX,QY,QZ) are the
coordinate$ of the cornerpoint Q, and-(RX,RY,RZ) are the coordinates of the cornerpoint R, |the cell
dimensiong may be determined as follows:

Each cell Has a width defined by:

V(PX-QX)?+(PY-QY )2+ (PZ-QZ )
DX

Each cell Bas a height defined by:

V(PX-RX)*+(PY-RY)?+(PZ-RZ)?
DY

The colour of each cell is specified by the index of the corresponding element of the colour index array.
The colour indices are mapped from the two dimensional cell array on a row-wise basis starting at corner
P and proceeding to corner Q and so on. If an index is not present in the colour table on a workstation,
index 1 is used on that workstation. Note that this rule also applies to index values less than 0.

The grid defined by P, Q, R, DX, and DY is subject to all transformations potentially transforming the
cells into quadrilaterals. Portions of a transformed cell lying outside the window are clipped.
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P
1 ~_2 3
2 ™ DY
3 ™ R
| [ [ 77
DX /I/L_L,Z//
o L
CELL ARRAY TRANSFORMED
DX x DY CELLS CELL ARRAY
o o )
e o .
e o .
o o .
o o .
o o )
o o )
s o )
e o )
o o )
s o )
e o )
PEXEL LOCATIONS
ON DISPLAY SURFACE
Cells are mapped onto display surface.
If display location is within cell,then
cell colour is assigned to pixel
Figure 6 - Mapping of CELL ARRAY 3
The D form o d two points P and O, defining a rectangle, which is

ne A‘ Alld - C 4
taken to be aligned with the modelling coordinate axes. This rectangle is conceptually divided into a grid
of DXXDY 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 cornerpoint P, and (QX,QY) are the coordinates of the cornerpoint Q. The
colour of each cell is specified by the index of the corresponding element of the colour index array. The
colour indices are mapped into the two dimensional cell array on a row-wise basis starting at corner
(PX,PY) and proceeding to corner Q and so on. If an index is not present in the colour table on a

workstation, index 1 is used on that workstation. Note that this rule also applies to index values less than
0.

The rectangular grid defined by P, Q, DX, and DY is subject to all transformations, potentially
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transforming the rectangular cells into quadrilaterals.

output PHIGS Functional O

verview

Portions of a transformed cell lying outside the

window are clipped. Mapping the transformed cells onto the pixels of a raster display is performed by the

following r:

ules:

i) If the centrepoint of a pixel lies within the quadrilateral defined by the transformed rectangle, its

colour i

i) The p1xe1 wxll be ass1gned the colour of the cell wlnch contains the plxel’s centrepomt
g 1

pixel ¢
area saj
which

4.5.2 Output primitive attributes

Each out
identificati
third attril

S set.

mphng or fxltermg If the plxel centre hes on a cell boundary 1t is 1mplementat1n dd
f the adjacent cells is used to determine the colour of the pixel.

t primitive potentially has four types of attributes (geometric, non-geometric, view
n). The first two attribute types determine the exact appearance_ of the output primit
ute type selects the viewing and HLHSR parameters for the werkstation dependent se

Thus, the
, not by

pendent

ring and
ive. The
ctions of

the pipeline. The fourth attribute type determines visibility, pickability and highlighting of primitives, and

is used to

The PHIQ
ture store.
PHIGS tr4
A separatq
to allow t
values of

are bound

Attributes
shape or s}

sometlmelzeferred to as geometric -attributes. Geometric attributes are workstation 1ndependen£
nt coordinate data (points or displacements), they are expressed in modelling cooydinates.

they repr
The geomq
specified i

When the

dentify a primitive, or group of primitives, when a primitive"is picked.

During traversal these attribute setting structure_eléments set corresponding elemen
versal state list. The PHIGS traversal state list\is not accessible from the application

ther attributes. During creation of an otGtput primitive, during structure traversal, thes
to the primitive and cannot be changed afterwards.

of the first type control the geometric aspects of primitives. These are aspects that a
ze of the entire primitive (fon example, CHARACTER HEIGHT for TEXT). Hence
ptric attributes of TEXT-and ANNOTATION TEXT RELATIVE are an exception as

1 a text local coordinate system.

values of geometric attributes defined in the PHIGS traversal state list are bound

respective
in the defi

PHIGS traversal:state list are bound to their respective primitives, the values are subject onl
transform4tions-which occur after the transformation into NPC space. Hence changes in the nf
and viewirg transformations will not affect the values of geometric attributes already stored in thg

primitives, the values are subject to the same transformations as the geometric data ¢
ition of the primitive. When the values of annotation text geometric attributes defing

S primitive attribute specification functions create structure elements in the centralizg

d struc-
s of the
rogram.

function is provided for each primitive attribute (except the ASFs: see later in this sub-clause)
e application program to specify the value ©f an attribute without unnecessarily specifying the

values

ffect the

they are
and, if

they are

to their
bntained
d in the
y to the
jodelling
PHIGS

traversal state list.

Attributes

of the second type control the non-geometric aspects of primitives.

These are aspects that

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 either via a bundle or individually.

Bundled aspects are selected by a bundle index into a bundle table, each entry of which contains non-
geometric aspects of a primitive. The non-geometric aspects are workstation dependent in that each
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workstation has its own set of bundle tables (stored in the workstation state list). The values in a particu-
lar 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 during traversal in the PHIGS traversal state list.

For a given non-geometric aspect, the values that can be assigned to the appropriate bundle component

are thf same as the values that can be assigned to the corresponding attribute for individual ppecification.

The m
aspect|

u;llly specified fill area attributes would be used. CELLXARRAY contains colour in|

§ part of its definition but has no other non-geometric aspects.

ethod of specification of the non-geometric aspects of a primitive may be chosen separ3

values| INDIVIDUAL and BUNDLED to specify the choice. As with the other primitive att

attribu
There
may b

tes are workstation independent and are.stored, during traversal, in the PHIGS travej
is one ASF for each non-geometric aspect. The initial values of all of the ASFs are t]
e either BUNDLED or INDIVIDUAL, the choice being implementation dependent.

values|are not altered the system will operate

a)
of

s if individual specification of non-geometric aspects were not a system feature, if the
all of the ASFs are BUNDLED;

or the set of
Hex informa-

tely for each

A further group of primitive attributes, called ASPECT SOURCE FLAGS (ASKs), take the

ibutes, these
sal state list.
e same; this
If the initial

initial values

b) ps if specification of non-geometric aspects via a bundle were not a system feature, |if the initial
values of all of the ASFs.are INDIVIDUAL.
The flags may be set during structure traversal by the structure element “set individual ASF”, which is
genergted from the SED INDIVIDUAL ASF function.
When| a primitive¢is displayed, the values of the non-geometric aspects with which it is dlisplayed are
determined as.follows:
¢) |f the-ASF for an aspect is INDIVIDUAL, the value used on all workstations is the|value of the

corresponding individually specified attribute of the primitive;

d) if the ASF for an aspect is BUNDLED, the value used on a workstation is the value of the
corresponding component of the workstation dependent bundle, pointed to by the bundle index.

Colour is a non-geometric aspect of a primitive, which is specified as an index into a separate colour
table. There is a colour table on each 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
workstation dependent list (for example, linetypes for polyline).
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There are two attributes of the third type, the VIEW INDEX and HLHSR IDENTIFIER. The attribute
VIEW INDEX identifies an entry in a workstation dependent view table. The attribute HLHSR IDEN-
TIFIER supplies HLHSR information to the workstation. The interpretation of the identifier is imple-
mentation dependent (see 4.5.14). Implementation of the functions to control hidden line / hidden sur-
face removal is obligatory, but the functions may have no effect on the appearance of primitives.

There are two attributes of the fourth type, which apply to each primitive, namely PICK IDENTIFIER
and NAME SET. The attribute PICK IDENTIFIER is used for identifying a primitive, or a group of
primitives, |t ispi - i i ifications
defining, in part, the eligibility of the primitive for highlighting, invisibility, pickability and incriemental
spatial search.

The explicitly specified attributes that apply to each output primitive (attributes controlling non-gg¢ometric
aspects, gepmetric attributes, view attributes and pick identifier) are:

e) POQLYLINE: POLYLINE INDEX

LINETYPE

LINEWIDTH SCALE(FACTOR
POLYLINE COLOUR INDEX
LINETYPE ASF
LINEWIDTHSCALE FACTOR ASF
POLYLINE‘COLOUR INDEX ASF
VIEW INDEX
HILHSR\IDENTIFIER

PICK IDENTIFIER

NAME SET

f) PQLYMARKER: POLYMARKER INDEX
MARKER TYPE

MARKER SIZE SCALE FACTOR
POLYMARKER COLOUR INDEX
MARKER TYPE ASF

MARKER SIZE FACTOR ASF
POLYMARKER COLOUR INDEX ASF
VIEW INDEX

HILHSR IDENTIFIER

PICK IDENTIFIER

NAME SET

g TEXT: TEXT INDEX

TEXT FONT

FEXT PRECISION

CHARACTER EXPANSION FACTOR
CHARACTER SPACING

TEXT COLOUR INDEX

TEXT FONT ASF

TEXT PRECISION ASF
CHARACTER EXPANSION FACTOR ASF
CHARACTER SPACING ASF

TEXT COLOUR INDEX ASF
CHARACTER HEIGHT
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FILL AREA:

)

—ANNOTATION-TEXT REEATIVE—TEXT INDEX

ISO/IEC 9592-1 : 1989 (E)

Gra

CHARACTER UP VECTOR
TEXT PATH

TEXT ALIGNMENT

VIEW INDEX

HILHSR IDENTIFIER

PICK IDENTIFIER

NAME SET

phical output

TEXT FONT

TEXT PRECISION

CHARACTER EXPANSION FACTOR
CHARACTER SPACING

TEXT COLOUR INDEX

TEXT FONT ASF

TEXT PRECISION ASE
CHARACTER EXPANSION FACTOR
CHARACTER SPACING ASF

TEXT COLOUR INDEX ASF
ANNOTATION TEXT CHARACTER I
ANNOTATION TEXT CHARACTER [
ANNQTATION TEXT PATH
ANNOTATION TEXT ALIGNMENT
ANNOTATION STYLE

VIEW INDEX

HLHSR IDENTIFIER

PICK IDENTIFIER

NAME SET

INTERIOR INDEX

INTERIOR STYLE

INTERIOR STYLE INDEX
INTERIOR COLOUR INDEX
INTERIOR STYLE ASF
INTERIOR STYLE INDEX ASF
INTERIOR COLOUR INDEX ASF
PATTERN SIZE

PATTERN REFERENCE POINT
PATTERN REFERENCE VECTORS
VIEW INDEX

HILHSR IDENTIFIER

ASF

1IEIGHT
JP VECTOR

PICK IDENTIFIER

FILL AREA SET:

NAME SET

INTERIOR INDEX

INTERIOR STYLE

INTERIOR STYLE INDEX
INTERIOR COLOUR INDEX
INTERIOR STYLE ASF
INTERIOR STYLE INDEX ASF
INTERIOR COLOUR INDEX ASF
EDGE INDEX

41


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Graphical output PHIGS Functional Overview

EDGE FLAG

EDGETYPE

EDGEWIDTH SCALE FACTOR
EDGE COLOUR INDEX

EDGE FLAG ASF

EDGETYPE ASF

EDGEWIDTH SCALE FACTOR ASF
EDGE COLOUR INDEX ASF
PATTERINSIZE
PATTERN REFERENCE POINT
PATTERN REFERENCE VECTORS
VIEW INDEX

HILHSR IDENTIFIER

PICK IDENTIFIER

NAME SET

k) CELL ARRAY: VIEW INDEX
HLHSR IDENTIFIER
PICK IDENTIFIER
NAME SET

1)  GENERALIZED DRAWING Zero or more of the sets €) to k) except that VIEW
PRIMITIVE: INDEX, HLHSR IDENTIFIER, PICK IDENTIFIER,
and NAME SET are always attributes.

s for each primitive are described in 4:5.3 to 4.5.15. VIEW INDEX is described in more
detail in 4.5.13. In the descriptions, attributes appear in upper case (for example, the attributes (HAR-
IGHT and PICK IDENTIFIER); d@spects appear in both upper and lower case, accorfling to
. Geometric aspects are always)controlled by geometric attributes and so appear inl upper
case (for exgmple, the aspect CHARACTER HEIGHT). Non-geometric aspects may be controlled via a

. The application program may select a standard definition or may define the valugs of a
explicitly.” Only the most commonly used (or anticipated) combinations of values nged be
predefined for eachoutput type workstation. At least those predefined entries with indices up|to the
minimum npmber’ of predefined entries are distinguishable from each other. Other combinations of
values can He specified by the SET <bundle | VIEW | PATTERN | COLOUR> REPRESENTATION
function, possibly after inquiring the workstation capabilities. The tables, which are on every workstation
of categories OUTPUT and OUTIN (i.e. they are workstation attributes), are:
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view table

polyline bundle table
polymarker bundle table
text bundle table
interior bundle table
edge bundle table
pattern table

colour table

1:1989 (E)

Graphical output

tive th
inab
primitiy
accepte
(may by
are exp

During
vidual
list tab
three (3

are stored in a bundle table is by changing the bundle table entry. However, note th

dle table entry can be reflected in a displayed primitive only if the values.of the ¢
e’s ASFs for the aspects in the bundle table are BUNDLED. The entry, “dynamic
d’ in the workstation description table indicates which changes lead-t0’an implicit
e deferred) (IRG), and which can be performed immediately (IMM).” The display u
Jained in more detail in 4.6.3.

The va:ﬂI‘nes in these tables may be changed dynamically. The only way of changing the dspects

traversal, and when initiating a measure process (see 4.8), if-an index into a bundle t3

Tttribute is out of range or undefined, a default value is used. This applies to the work:

of a primi-
at a change
esponding
odification
generation
pdate states

ible or indi-
station state

es and to linetype, marker type, text font and edge type. For marker type the default value is

). Otherwise, the default value is one (1).

4.5.3 Polyline attributes

¢ has no geometnc attributes. The representatlon of polylme on: the workstatlon is controlled by

INETYPE,
of the tWo,

1tains values

of category
than 4 are
implemen-
repeated to
at the start

'his value is

equal to zero (0), the thinnest avaxlable 11new1dth is used.

4.5.4 Polymarker attributes

Polymarker has no geometric attributes.

ess than or

The representation of polymarker at the workstation is con-

trolled 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
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bundle table, each entry of which contains values for marker type, marker size scale factor and poly-
marker colour index.

Marker types 1 to S are predefined as dot, plus sign, asterisk, circle, and diagonal cross each centred on
the positions they are identifying. Every workstation of category OUTPUT or OUTIN realizes marker
types 1 to 5 with recognizable shapes at the given positions. Marker types greater than 5 are reserved for
registration (see 4.1.2). Marker types less than 1 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, TlJis size is
mapped by the workstation to the nearest available size. For example, if the size is less than-or|equal to
zero (0), the smallest available marker size is used. Marker type 1 is always displayed as the| smallest
displayabl¢ dot.

The marker is visible (independent of whether it is obscured by another primitive) if, and only if, the
marker pgsition is within the clipping volume. The clipping of markers whose position is inside|the clip-
ping volume, but whose rendering would extend outside the clipping volume,, is'workstation dependent.

Since the polymarker has no geometric attributes, transformations affect-enly the marker positior] and not
the appearance of the marker glyph.

4.5.5. Text attributes

Text is a planar primitive. The plane of the text primitive’is defined by a point and two vectors dontained
in the deffnition of the text primitive. The point is ¢alled the text position. The two vectors are called
the first and second text direction vectors. The point and these vectors define a text plane arﬂi a local
coordinate system on that plane in which all georetric text attributes are measured; the coordinate system
is known s the text local coordinate system. ‘Thé text local coordinate system has unit size unscaled from
modelling|coordinates.

Let P be the text position and U and(V be the first and second text direction vectors respectivgly. The
text plane|is the plane that contains P and is perpendicular to UXV. The origin of the text locdl coordi-
nate systemn is at the point P. The positive X axis of the text local coordinate system is parallel t¢ U. Let
T be a vector perpendicular-to:U and in the text plane. If T-V is positive, then the positive [Y axis is
parallel to| T; otherwise, the-positive Y axis is opposite T. In the following all references to coprdinates
refer to thjs text local coordinate system unless explicitly stated otherwise.

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

Text also has-two implicitly specified geometric attributes CHARACTER WIDTH and CHARACTER
BASE VECTOR. These are implicitly specified by the functions SET CHARACTER HEIGHT and
SET CHARACTER UP VECTOR respectively. They otherwise behave like ordinary text geometric
attributes (their values are bound to TEXT primitives when the primitives are created and cannot be
changed afterwards and these values are subject to the same transformations as the geometric data con-
tained in the definition of the primitive). The CHARACTER BASE VECTOR is set to a vector, of arbi-
trary length, at a right angle in the clockwise direction, to the CHARACTER UP VECTOR.

The representation of text at the workstation is controlled by the TEXT INDEX, or the set of individu-
ally specified. text attributes (TEXT FONT, TEXT PRECISION, CHARACTER EXPANSION FAC-
TOR, CHARACTER SPACING, and TEXT COLOUR INDEX) or some combination of the two,
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depending upon the values of the ASFs for text font, text precision, character expansion factor, character
spacing and text colour index. The TEXT INDEX is a pointer into the text bundle table, each entry of
which contains values for text font, text precision, character expansion factor, character spacing and text
colour index.

Precise control of the appearance of TEXT on a workstation is provided by the following aspects: CHAR-
ACTER HEIGHT, CHARACTER WIDTH, character expansion factor, TEXT PATH, CHARACTER
UP VECI'OR CHARACI'ER BASE VECI‘ OR character spacmg and TEXT ALIGNMENT How-

ever, ed-by i nd text preci-
sion aspects. The CHARACIER HEIGHT specxfles the nominal helght of a capital lettercharacter. The
CHARACTER WIDTH specifies the nominal width of a character; the actual widthCdepepds upon the

width| to height ratio of the character indicated by the font designer and may vary from charpcter to char-
acter.| The character expansion factor specifies the deviation of the width to height ratio of [the character
from fhe ratio indicated by the font designer. The CHARACTER UP VECTOR gives thg up direction
of a ¢haracter. The CHARACTER BASE VECTOR gives the direction of'the baseline of a character.
Only fthe directions, not the lengths, of these vectors are relevant. TEXT PATH has the possible values
RIGHT, LEFT, UP and DOWN. It specifies the writing direction of the text string. For|RIGHT, the
text §tring is written along a baseline in the direction of the CHARACTER BASE VHCTOR. For
LEFT, the baseline direction is the opposite direction of the CHARACTER BASE VECTQR. For UP,
the character 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 ling in the direc-
tion gf the CHARACTER UP VECTOR.

The gharacter spacing value specifies how much additional space is to be inserted between|two adjacent

charagter bodies. If the value of character spacing is zero, the character bodies are arranged
other|along the TEXT PATH, without any additional space between. A positive value of ¢

ing wjll insert additional space between character bodies. A negative value of character spad

adjacent character bodies to overlap. Character spacing is specified as a fraction of the font
acter height.

The ¢ffect of the aspects CHARACTER HEIGHT, CHARACTER WIDTH, character ¢

tor, PATH, character.spacing and text font is to define an (imaginary) rectangle
parallel to the X and Y axes-of the text local coordinate system, enclosing the text. The Y
enclosing rectangle are asfollows. For TEXT PATH = LEFT or RIGHT, the height of t

one after the
haracter spac-
ing will cause
hominal char-

xpansion fac-
with its sides
jounds of this
e rectangle is

the height of the character body of the specified font; the left side of the rectangle is the l¢ft side of the
charagter body of the leftmost character and the right side of the rectangle is the right side of the charac-
ter bady of the rightmost character. For TEXT PATH = UP or DOWN, the top of the rectangle is the
top of the character body of the topmost character and similarly, the bottom of the rectangle is the bot-
tom ¢f the bottommost character; the width of the rectangle is the width of the widest character in the
specified font.

The effect of the CHARACTER UP VECTOR and CHARACTER BASE VECTOR attributes is to
transform the enclosing rectangle, thus defining an enclosing parallelogram, the text extent parallelogram
(the rectangle has been rotated and sheared).

The TEXT ALIGNMENT attribute controls the positioning of this text extent parallelogram in relation
to the text position. For simplicity the TEXT ALIGNMENT is described in terms of the default CHAR-
ACTER UP VECTOR and CHARACTER BASE VECTOR, when the text extent parallelogram is
~actually a rectangle. The horizontal component of TEXT ALIGNMENT has four values: LEFT, CEN-
TRE, RIGHT and NORMAL. If the horizontal component is LEFT, the left side of the text extent
parallelogram passes through the text position. Similarly, if the value is RIGHT, the right side of the text
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extent parallelogram passes through the text position. If the horizontal component is CENTRE, the text
position lies midway between the left and right sides of the text extent parallelogram. Thus if TEXT
PATH = UP or DOWN, the straight line passing through the centrelines of the characters also passes
through the text position. The vertical component of TEXT ALIGNMENT has six values: TOP, CAP,
HALF, BASE, BOTTOM and NORMAL. These each correspond to one of the font specific horizontal
lines in the definition of a character (see figure 7). A value of TOP causes the top of the text extent
parallelogram to pass through the text position. A value of CAP causes the text position to lie on the cap-
line of the whole string (TEXT PATH = LEFT or RIGHT) or on the capline of the topmost character in
the string on the
halfline of|the whole string (TEXT PATH = LEFI‘ or RIGHT) or on a line halfway between)the half-
lines of th¢ top and bottom characters (TEXT PATH = UP or DOWN). A value of BASE cduses the
text positign to lie on the baseline of the whole string (TEXT PATH = LEFT or RIGHT) 1’ on the
baseline off the bottom character in the string (TEXT PATH = UP or DOWN). A.yalue of BOTTOM
causes the pottom of the text extent parallelogram to pass through the text position,

by
centre

¥ line

- = & — —4 - topline
cap T r
line a— body AN
& | kern
o8 |
o +— halfline
52
=1 ! :
3] | |
base §y ! :
line T ' *
| | kern
| {
4-- - -} = - =} - bottomline

left right

Figure 7 - Font description coordinate system

In the general case, the orientation referred to as horizontal is that of the CHARACTER BASE VEC-
TOR with RIGHT representing direction of that vector and LEFT being opposite to it. Similarly the
orientation referred to as vertical is that of the CHARACTER UP VECTOR with UP representing the
direction of that vector and DOWN being opposite to it.

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 component. In each case, the equivalent alignment value is chosen to achieve a natural alignment
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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)

The initial values of the geometric text attributes are:

CHARACTER HEIGHT 0.01

CHARACTER UP VECTOR  (0,1)

TEXT PATH RIGHT

TEXT ALIGNMENT (NORMAL, NORMAL)

and the initial values of the implicitly specified geometric text attributes are:

CHARACTER WIDTH 0.01 (i.e. the same value as the jnitial
CHARACTER BASE VECTOR  (1,0)

value of CHARACTER HEIGHT)

The text font value is used to select a particular font on thé workstation. Every workstation supports at
least two fonts; namely font number 1 and font number2:"Each of these shall be able to generate graphi-
cal representations of the characters defined in ISQ:646, (or a character set including ISO 646), the
default character set. The two representations shall'be visually distinguishable from eachl other.- Font
numbers greater than 2 are reserved for registration (see 4.1.2). Font numbers less than 1|may be sup-
ported but are implementation dependent. Each font supports the representation of all chdracters in all
supported character sets. A request to represent a character not contained in the font will|result in the
generation of an implementation dependent representation which indicates that the requested representa-

tion if unavailable.

The text precision value is used:to'select the "closeness" of the text representation at the workstation in
relatign to that defined by the workstation independent text attributes and the transformation and clip-

ping qurrently applicable. The text precision value has the following possible values:

a) [STRING:

and character spacing, need not be used. Clipping is done in an implementation and

workstation dependent way
o

b) CHAR:

The TEXT character string is generated in the requested text font. For the representa-
tion of each individual character, the aspects CHARACTER HEIGHT, CHARAC-
TER WIDTH, the up direction of the CHARACTER UP VECTOR, the baseline
direction of the CHARACTER BASE VECTOR, and the 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 dimen-
sions. 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
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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 character string is clipped exactly at the clipping boun-
daries.

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

When the text is viewed in perspective, each character may have a different height. The effect of perspec-
tive need anly be reflected in the leading edge of the first character for STRING precision and the lead-
ing edge of| each character for CHAR precision.

text positi . If both sides are equidistant, the leading edge is the left side of the character
TEXT PA UP and DOWN, the leading edge is the top or bottom of'the character bod

the top of the character body.

All text precisions are supported as follows. A workstation may-use a higher precision than the one

STROKE ¢an be missing or both STROKE and CHAR can be missing). Text font and text precision are
workstatiop mandatory. That is, every workstation supports at least two STROKE precision text fonts.
Font number 1 contains the character set defined by ISO 646 (or a character set including ISO $46). In
addition, fpnt number 1 shall be monospaced with'a workstation independent aspect ratio. Font nhmber 2
contains a representation of ISO 646 (or a character set including ISO 646) that is visually distinghishable
from font L. This implies that, for STROKE precision text, some sort of software character generator is
required fgr those implementations that have inadequate hardware. Not all workstations need to| support
all fonts, but for those that do, the same-font number is used to select that font on all workstatipns of a
particular installation.

Fonts are defined only within.the PHIGS implementation. The font designer specifies the shapg of the
symbol representing each character in a local 2D cartesian font coordinate system. Fonts arg either
monospaced or proportionally spaced. For a monospaced font, the font designer specifies the sizg of the
character body (left, right; bottomline and topline) and the positions within the character body of the font
baseline, hhlfline, capline and centreline (see figure 7). For proportionally spaced fonts, the font designer
can define|left and right differently for each character in the font. For monospaced fonts, the character
bodies of all characters have the same size. For proportionally spaced fonts, the width of the bodies may
differ from character to character The character body edges are parallel to the axes of the font coordi-
natesyste —Ihefo Dasc al c—and e—cap care—paratic O C axis—ofthe font
coordinate system, and within the vertxcal extent of the body. The posmon of the font halflme is defined
by the font designer for use in aligning text strings. The centreline is parallel to the y-axis and bisects the
body. Their exact positions are specified by the font designer.

The height of a character in the font coordinate system is given by the height from the font baseline to
the capline. The width of a character is given by the width of the character body. The width of a charac-
ter may include space on either side of the character and this space is generally evenly split between the
left and right sides of the character. It is assumed that the characters lie within their body, except that
kerned characters may exceed the side limits of the character body.
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In general, the top limits of the bodies for a font are identical with, or very close to, the typographical
capline or ascender line, and the bottom limit to the descender line. The space, if any, between the top-
line and the capline may be used for an additional mark over the character, for example an accent. How-
ever, these and other details are purely for the use of the font designer. The intention is only that char-
acters 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 ' E
and CHARACI‘ER BASE VECI‘ OR are glven in the text local coordmate system but the'¢haracters are
generated on the workstation in device coordinates, using the workstation dependent font and precision
the gdometric attributes need to be transformed in such a way that the workstation can-generate the char-
acters|in the way intended.

The following is an outline of how this can be achieved, solely for the purpoes¢_of clarificatioh. A series of

rectangles, ahgned and positioned on the text plane by applymg the text attributes defined hy the PHIGS
trave .

ling, yiewing and workstation transformations. The resulting quadrilateral can be used by thg workstation

On the workstation, the height of a character is given by the length of the transformed height vector; the

is givgn by the length of the transformed width vector multiplied by the font width to height ratio for the
chara¢ter and by the character expansion factor; the character base direction is given by the direction of
the transformed width vector. The characters are arranged together in a text extent quadrilateral, depend-
ing on the values of TEXT PATH and character spacing. The text extent quadrilateral is then positioned
accordling to the value of TEXT ALIGNMENT and the text position, contained in the definition of the
TEXT primitive.

STROQKE precision. Fori STRING precision text, the character height and width vectors need be
evaluated only at the leading edge of the first character. For CHAR precision, the character height and
width|vectors need be evaluated only at the leading edge of each character.

The (%esulting characters need_conform to the shape of the character extent quadrilatergl exactly for

Figures 8 to 11 give examples of the effects of different values of text aspects.
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character height

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

AN [Wod

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 UP VECTOR =
"TEXT PATH =DOWN 0.1)
TEXT ALIGNMENT =

(NORMAL,NORMAL)

c—— e ]

-
I

I

|

_ I
CHARACTER HEIGHT =1 }
I

I

I

I

|

PRI T SYREPRRPRE TN S B ™

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

TEXT-ALIGNMENT = (NORMAL,NORMAL)

PR N g

X text position :
------ baseline or centreline |
— — —text extent rectangle : I

I
|
L

(indicated for PATH = DOWN)

b —_ —— — =

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 8 - Effects of changes in geometric text attributes
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PN SRpEN .
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CHARACTER EXPANSION FACTOR 1, CHARACTER SPACINGO=’ (

: u@_

CHARACTER EXPANSION FACTOR = 0.75, CHARACTER SPACING ;

150 1 Wg2

CHARACTER EXPANSION FACTOR = 1, CHARACTER SPACING = Q.3

coprmnadealan

]
o

NOTES|
. 1 Examples are illustrated with default values of the geometric text attributes and with STROKE precision.

2 Changed attributes are underlined.
Figure 9 - Effects of changes in CHARACTER SPACING and character expansion factor
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M ARACTTI N L) CRAN A .
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

n - X 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)
TEXT PATH = RIGHT

TEXT ALIGNMENT =(CENTRE,TOP)

N CHARACTER EXPANSION FACTOR =
CHARACTER SPACING = 0
CHARACTER HEIGHT = 1
CHARACTER UP VECTOR = (0,1)
TEXT PATH =DOWN

TEXT ALIGNMENT = (LEFT,HALF)

NOTES
1 Changes from the top example of figures 8 and 9 are underlined.
2 In the last example, halflines of all characters are shown.
Figure 10 - Effects of combined changes in text attributes
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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)

NOTE | Changes from the top example-of figures 8 and 9 are underlined.
Figure 11 - Effects of combined changes in text attributes
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CHARACTER UP VECTOR = (-1,1)

After a : After a transformation
triansformation which which scales x by a factor of
scales x and y equally. 3 compared with y.

Figure 12 - Effects of different transformations on text in STROKE precision
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4.5.6 Annotation text attributes

Annotation text primitives differ from text primitives in that while the reference point may be positioned
anywhere in modelling coordinate space, the plane upon which the characters are generated will always
be parallel to the display surface. Annotation text primitives are planar primitives. The plane of an anno-
tation text primitive is defined to be the Xy plane in normalized projection coordinates (NPC) identified
by the Z-coordinate of the annotation point in NPC. The annotation point is derived from information in
the structure element A local coordmate system on th1s plane is defmed with ongm at the annotation

: T wi anve dire INPC system.
Inate system.
affects the

The representation of annotation text at the workstation~is controlled by the same non-ggometric text
attribyites as those used by the text primitive; TEXT INDEX, or the set of individually specifiied attributes
(TEXT FONT, TEXT PRECISION, CHARACTER EXPANSION FACTOR, CHARA(TER SPAC-
ING, [and TEXT COLOUR INDEX).

Once [the text local coordinate system for the annotation text has been determined, all operations involved
in prgcessing the annotation text primitive-are identical to those used for processing text primitives. The
effect| of TEXT geometric attributes is described in 4.5.5. This same description can be applied to annota-
tion t¢xt by replacing the TEXT geomietric attributes of 4.5.5 with annotation text geometric fattributes.

ANNPOTATION STYLE affects-the visual representation of annotation text primitives. Two styles are
defingd in the standard. ANNOTATION STYLE 1 indicates that the reference point is notf visually con-
nectedl to the annotation point. ANNOTATION STYLE 2 indicates that the reference point and annota-
tion point are visually connected by a line whose non-geometric representation is obtained ffrom the set-
tings pf the polyline attributes. ANNOTATION STYLE values greater than 2 are reserved for registra-
tion. ANNOTATION STYLE values less than 1 are implementation dependent.

Annotation text)is visible (independent of whether it is obscured by another primitive) if, only if, the
reference point is within the chppmg volume. The clipping of annotation text, including any style com-
ponents; whose reference point is inside the clipping volume, but whose rendering would extend outside

the clipping volume, is workstation dependent,

4.5.7 Text extent and concatenation

The text extent rectangle is the minimum rectangle which completely encloses the character bodies of the
text string (see figure 13). This may be determined by INQUIRE TEXT EXTENT which calculates the
value of the text extent rectangle in the text local coordinate system of the text primitive, independent of
the character up vector and of all clipping and transformations. The text position is assumed to be at
(0,0). The text attributes are specified as input to the function, with a workstation type to qualify the text
font. For font 1 the results are workstation independent. For other fonts the results may be workstation
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dependent. STROKE precision is assumed so that the information retrieved is exact.

The text extent rectangle is returned as two sets of X & Y bound specifications. For UP and DOWN text
paths, the widest character body in the font determines the width of the text extent rectangle.

INQUIRE TEXT EXTENT also calculates the concatenation point and returns its offset from the text
position. This includes the inter-character spacing, as determined by character spacing, following the last
character in the text strmg Hence the concatenatlon pomt will he on the text extent rectangle only if the

In order to concatenate a subsequent text string, the same text attributes should be used, except for
TEXT ALIGNMENT or ANNOTATION TEXT ALIGNMENT. TEXT ALIGNMENT or ANNOTA-
TION TEXT ALIGNMENT should be modified according to the following rules: f the tex{ path is
RIGHT ar LEFT, the horizontal component of TEXT ALIGNMENT or ANNOTATION TEXT
ALIGNMENT should be NORMAL. If the TEXT PATH is UP or DOWNj-the vertical comppnent of
TEXT ALIGNMENT or ANNOTATION TEXT ALIGNMENT should be NORMAL.
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2 E2
g C P
El
CHARACTER SPACING =0 CHARACTER SPACING = -0.2
TEXT PATH = RIGHT TEXT PATH = LEFT
TEXT ALIGNMENT = (NORMAL,NORMAL) TEXT ALIGNMENT =
(RIGHT,BASE)
P
CHARACTER SPACING = 02 X "[WT[*E2
TEXT PATH = DOWN '
L . TEXT ALIGNMENT = (LEFT,TOP) : __ H
| 77 )] E2 ! :
(| [t ' ]
; El 5
: CHARACTER SPACING = 0 4
E1l" " 2] TEXT PATH = UP C

% * TEXT ALIGNMENT = (CENTRE,BOTTOM)

P: X text position
C: concatenation point
E1,E2: corners of text extent rectangle, which

for TEXT PATH = UP or DOWN encloses
the widest character in the font

Figure 13 - Examples of replies to INQUIRE TEXT EXTENT with different text attributes
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4.5.8 Fill area attributes

Fill area has geometric attributes PATTERN REFERENCE POINT, PATTERN REFERENCE VEC-
TORS, and PATTERN SIZE. It also has two implicitly specified geometric attributes PATTERN
WIDTH VECTOR and PATTERN HEIGHT VECTOR. These are implicitly specified by the other
geometric attributes. Like ordinary geometric attributes, their values are bound to the fill area primitives

when the primitives are created and cannot be changed afterwards. These values are subject to

the same

transformations as the geometric data contained in the definition of the primitive. The usage of the fill

RIOR

he set of

ASFs for
e INTE-
s for the

The interfor style is used to determine in what style the area should be filled. It has the followink values:

LOW: No filling, but draw the bounding polyline, using the INTERIOR COLOUR
currently selected (either via the interior bundle. or individually, depending

mentation dependent.

b) SOLID: Fill the interior of the fill area or fill area‘set using the INTERIOR COLOUR
currently selected (either via the interior bundle or individually, depending
corresponding ASF).

c) PATTERN: Fill the interior of the fill area*or fill area set using the INTERIOR STYLEF
currently selected (either via'the interior bundle or individually, depending

RIOR STYLE INDEX(is sometimes referred to as the pattern index.

d) HATCH: Fill the interior of the-fill area or fill area set using the INTERIOR COLOUF
and the INTERIOR STYLE INDEX currently selected (either via the interi
or individually,"depending upon the corresponding ASFs). The INTERIOR

referred to as the hatch index.
e)E ¢ No filling.

For interipr style HOELOW, the bounding polyline is drawn along boundaries created by clip
4.5.1). For interior 'styles HOLLOW, EMPTY and HATCH, the treatment of fill area pri
HLHSR method-dependent. Depending on the HLHSR method in use it may be possible for
rendered pising these styles to occlude parts of a picture that are behind the fill areas.

. INDEX
upon the

corresponding ASF). The linetype and linewidth of this bounding polyline are imple-

 INDEX
upon the

. INDEX
upon the

corresponding ASF) as an‘index into the pattern table. In this context, the INTE-

L INDEX
br bundle
. STYLE

INDEX is_used as a pointer into the list of hatch styles, in which case it is spmetimes

ping (see
mitives is
fill areas
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Plane of
Fill Area

Figure 14 - Replication of the pattern box with fill areas

For interior style. PATTERN, the pattern is defined by the pattern representation, which specifies an
array (DX X DY) of colour indices which are pointers into the colour table. The size and lIistarting posi-
tion of the pattern are determined by a pattern box in a local coordinate system on the fill area plane.
The pattern box is defined as follows:
f) The PATTERN REFERENCE POINT and PATTERN REFERENCE VECTORS are projected
along a normal vector onto the fill area plane.
g) The origin of the box (the box may actually be a parallelogram) is the projection of the PATTERN
REFERENCE POINT.
h) The PATTERN WIDTH VECTOR is one side of the pattern box. Its direction is parallel to the
projection of the first PATTERN REFERENCE VECTOR. Its length is equal to that of the SX com-
ponent of the current PATTERN SIZE.
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i) The PATTERN HEIGHT VECTOR is the adjacent side of the pattern box. Its direction is parallel
to the projection of the second PATTERN REFERENCE VECTOR. Its length is equal to that of the
SY component of the current PATTERN SIZE.

The pattern box is conceptually divided into a grid of DX X DY cells. The colour index array is associ-
ated with the cells as follows. The element (1,DY) is associated with the cell having the projected PAT-
TERN 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 dnmensmn are assocxated w1th successlve cells in the dlrectlon of the PATTERN HEIGHT VEC-
TOR. Y ; : g

sides unt1
area pri

If the projected pattern box is degenerate, an implementation dependent technique deteérmines fthe loca-

e transformed pattern cells to the pixels of a raster display is performed by the following rules:
j) if the centre of a pixel lies inside the quadrilateral defined by the transformed cell, its colouLeis set;

e pixel centre lies on a cell boundary it is implementation dependent which of the adja
is used to determine the colour of the pixel;

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

nt cells
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Y
\ X
rame
P

Plane of
Fill Are

P =_Pattern Reference Point

V1,V2.= Pattern Reference Vectors

P () = Projection of Pattern Reference Point
V1',V2' = Projection of Pattern Reference Vectors
PWPH = Pattern Width, Pattern Height Vectors
N = Normal Vector to Plane of Fill Area

Figure 15 - Projection of the PATTERN REFERENCE POINT AND VECTORS
onto the plane of the fill area

For a workstation which can implement patterns but not transformable patterns, a suitable action is to
generate non-transformed patterns to fill a polygon.

For interior style HATCH, the hatch index selects among hatch styles: hatch styles greater than 0 are
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reserved for registration (see 4.1.2); hatch styles less than 1 are implementation dependent. Whether
hatching is affected by transformations is workstation dependent.

Interior styles HOLLOW and EMPTY are available on every workstation of category OUTPUT or
OUTIN. It is workstation dependent which of the interior styles SOLID, PATTERN and HATCH are
available.

4.5.9 Fill

Fill area s¢t uses the same interior style attributes as fill area (see 4.5.8).
Another set of aspects for fill area set permits independent control of the edges of fill area sets. The
aspects, which can be either individual or bundled, are:

edge flag

edgetype

edgewidth scale factor
edge colour index

The edge |flag can have values ON or OFF. When the value is OFF, the edge is not drawn. When the
value is ON, the edge is rendered according to the other EDGE attributes. Every fill area set |primitive
has an E INDEX attribute, which selects the bundle from the workstation edge bundle t]:ljle. For

each edge aspect an aspect source flag exists that controls.whether the individual aspect is bound to the
fill area sqt or whether the value is taken from the bundle’designated by the EDGE INDEX, as follows:

E
E
EDGEWIDTH SCALE FACTOR ASF
EDGE COLOUR INDEX ASF

The edgeq drawn according to the abeve aspects are drawn on top of the interior. Conceptually ddges and
interior arg disjoint; in practice, they may overlap. Parts of edges that are clipped are not visible.

Edgetypeq are drawn from the‘identical set of values with the same meanings as linetypes. Every|worksta- ‘
tion of category OUTPUT or OUTIN shall support edgetype 1, solid.

The edgewidth is calculated as a nominal edgewidth multiplied by the edgewidth scale factor. This value
is mapped by the workstation to the nearest available edgewidth. For example, if the value is less than or
equal to zgro (0); the thinnest available edgewidth is used.

For FILL|AREA SET primitives with interior style HOLLOW, the rendering of the bounding polyline
may be overlaid by the rendering of the edge since the boundary is considered part of the interior. This

may lead to the bounding polyline being visible between gaps of non-solid EDGETYPEs, or around the
rendering of the edge.

New boundaries created by clipping are not displayed as edges (see 4.5.1).

Fill area set primitives displayed with interior style EMPTY are visible only if edge flag is ON.
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4.5.10 Cell array attributes '

Cell array has no attributes other than PICK IDENTIFIER, VIEW INDEX and NAME SET. However,
an array of colour indices, which are pointers into the colour table, is part of the definition of a cell array.

The rules to determine the colours of pixels of a raster display in rendering a cell array are the same as for
a FILL AREA interior style PATTERN (see 4.5.8).

4.5.11| Generalized drawing primitive attributes

Generplized Drawing Primitive (GDP) has no explicit geometric attributes. Such.information may be
specified in the GDP data record. The representation of the GDP at the workstation is contrplled by zero
or mofte of the sets of polyline, polymarker, text, annotation text, fill area and-fill area set aftributes (see
4.5.2)| Whether bundle indices or associated individually specified attributés)are used depends upon the
values|of the appropriate ASFs. The sets of attributes most appropriate ‘for the specified GDP function
are selected for the GDP as part of the definition of the GDP and‘are recorded in the| workstation
description table. Similarly, if a GDP is essentially a cell array, then an array of colour indiges would be
specified in the GDP data record.

4.5.12) Colour

In PHIGS colour is specified in a number of different situations. It may be an aspect of a [primitive, in
which |case it is specified either in the bundle for that primitive or by the individual colour|attribute for
that primitive. It may be part of a pattern for FILL. AREA or FILL AREA SET, in which ¢ase an array
of colgurs is specified, or it may be part of a\primitive itself, namely CELL. ARRAY, whe(T an array of
colourp is also specified. In each case, the colour is specified as an index into a colour table gn the works-
tation] On each workstation, there is a colour table into which all the colour indices point.

The sjze 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 strface after it
has been cleared. Entry 1 is.the default foreground colour and entries higher than 1 correspond to alter-
native|foreground colours.

Colours are described by a colour model together with a specification of colour coordinates jn the colour
space |of that model.-" There is a colour model in effect at each workstation, specified by|the ‘current
colourymodel’ enitry in the workstation state list.

Colours are associated with a colour index by the function SET COLOUR REPRESENTATION. The
functiopnQUIRE COLOUR REPRESENTATION can be used to determine the colour associ i
a colourindex—The parameters-of these functions-deseribe-thecolour-as-a specification-ofcolour coordi-
nates in the colour space of the current colour model. The number of coordinates necessary to specify
colour, and their interpretation, depends on the current colour model.

NOTE - The default colour model is workstation dependent.

The current colour model at a workstation is set by the control function SET COLOUR MODEL. This
function selects the colour model used for interpretation of the parameters of SET COLOUR
REPRESENTATION and INQUIRE COLOUR REPRESENTATION. It does not affect the colours
associated with the indices. The current colour model at a workstation can be inquired by the function
INQUIRE COLOUR MODEL.
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Colour models 1 to 4 are predefined as RGB, CIELUV, HSV, and HLS. Only RGB and CIELUV are
required to be available. Colour models greater than 4 are reserved for registration. Colour models less
than 1 are implementation dependent. These colour models and the appropriate conversion algorithms
are described in annex 1. The colour models available on a workstation can be inquired by the function
INQUIRE COLOUR MODEL FACILITIES.

When colours are associated with a colour index they are mapped to the nearest colour available on the
workstation. On some workstatlons it may not be possxble to change the background colour, and in this
: e_different

fkstations are not capable of displaying colours (for example, workstations only

displaying
colours wii
tions.
station de:
monochro:
way (a reg

colours with equal red, green, and blue intensities or workstations only capable of
ich are different intensities of the same colour); these are referred to as monochrome
ether a workstation is capable of colour is recorded in the “colour available” entry in t]
W‘}‘pjription table which can be inquired by the function INQUIRE COLOUR FACILIT]
e workstations, the intensity is computed from the colour value$ in a workstation dg
ommended algorithm can be found in clause D.3 of annex D).

cgﬁ)able of

splaying
worksta-
he work-
[ES. On
tpendent

4.5.13 View index

h a view
indices.

An attribyte of each primitive is the VIEW INDEX. The index selects viewing parameters fror
table at egch workstation. The VIEW INDEX is treated in the same fashion as the other bundie
The VIEW REPRESENTATION is workstation dependent.

4.5.14 Hidden line / hidden surface removal (HEHSR) identifier

An attriby
at the wor

te for each primitive is the HLHSR IDENTIFIER. The HLHSR IDENTIFIER is inf
kstation in an implementation dependent manner (see 4.6.6).

erpreted

4.5.15 Ndme set attribute

A NAME|SET is an attribute for each primitive.
Two structure elements: control the value of the NAME SET attribute during structure traversal, “add
names to set” and “‘remove names from set”. When an “add names to set” structure element is|encoun-

tered during traversal, the ‘current name set’ entry in the PHIGS traversal state list is set to the union of
the N SED defined by this structure element and the current value of the entry. When a [‘remove
names fromm set™ structure element is encountered, all elements of the NAME SET defined by this struc-
ture element are removed from the “current name set” entry in the PHIGS traversal state Tist.

Each workstation has two sets for each of highlighting and invisibility and each input device of class PICK
has two sets for pick, which act as filters during traversal. They are the xxx inclusion set and the xxx
exclusion set (where "xxx" can be "invisibility”, "highlighting”, or "pick"). These two sets are defined with
a SET xxx FILTER function. In order for a primitive to be eligible for highlighting, invisibility, or pick,
the primitive’s NAME SET, shall have at least one member in the xxx inclusion set (i.e. the intersection
of the NAME SET with the xxx inclusion set shall not be the empty set) and shall not have any member
in the xxx exclusion set (i.e. the intersection of the NAME SET with the xxx exclusion set shall be the

empty set). If both the inclusion and the exclusion sets are empty the defauit for all primitives is that they
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are not highlighted, not invisible (visible), and are not pickable.

To restate this more formally:

If N of I = J, nothing will ever be included, while if E = (J nothing that is included will be

Let
N be the ‘current name set’ in the PHIGS traversal state list, and
S be the specified NAME SET,
I be the xxx INCLUSION SET,
E be the xxx EXCLUSION SET, and

Graphical output

© be the empty sef.

Then the operation ADD NAMES TO SET is
N-NUS
and the operation REMOVE NAMES FROM SET is
N-N-S
and eligibility for one of the xxx operations is defined by

(NNI#D) AND(NNE=L)

The n

excluded.

mber of available names for NAME SETs is defined in the PHIGS description tablg and can be

inquir¢d with INQUIRE PHIGS FACIHLITIES. The range of accessible names shall be at ldast 0-63 and

during| traversal, any NAME SET shall be able to contain all 64 names in the range 0-63.

works

4.5.16

The p«
PHIG
numbeg
array.
tions,

tion filters shall be able to contain all 64 names in the range 0-63.

Minimal simulations

plyline, polymarker, and text primitives shall always be fully supported. In particular,
5 implementations are required to support all three values of text precision for at lg
rs one and ‘two. PHIGS specifies required minimal simulations for fill area, fill area

In addition,

note that all
ast text font
set, and cell

An implementation may choose to support only the minimal simulation for efficieng

drawn

by considera-

hardware limitations, etc. The minimal simulation required for a cell array primitive is a line
around the extent of the cell array primitive. The colour of this line is implementatiop dependent.

There is no minimal simulation required for a Generalized Drawing Primitive (GDP); i.e. an implemen-
tation or workstation may ignore it.

4.5.17

Degenerate primitives

For each primitive, mathematically or visually degenerate cases may occur. For example, fill area vertices
may be collinear when displayed, either as defined by the application or as a result of the viewing (or
other) transformation. The appearance of a degenerate primitive on the display surface is workstation
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dependent.
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4.6 Workstations

4.6.1

Workstation characteristics

PHIGS is based on the concept of abstract graphical workstations. These provide the logical interface
through which the application program controls physical devices. This abstract workstation can be imple-
mented by any combination of hardware and software. The abstract workstation is capable of accepting

input,

output or both. Data in the centralized structure store may be displayed under application control
open workstation. Each workstation includes a number of tables to contain workstation description
workstation state, and workstation dependent attribute information.

For eyery type of workstation present in a PHIGS implementation there exists a /generi¢ workstation
description table which describes the standard capabilities and characteristics of the ‘workstation. When
the workstation is opened, a new specific workstation description table is created for that wogkstation con-
taining information which is derived from the generic workstation description-table, obtaihed from the
devicg itself, and possibly from other implementation dependent sources.~The content of the specific
workstation description table may change at any time while the workstation is open. The application pro-

gram

can inquire which generic capabilities are available before the workstation is open.| The specific

capabijlities may be inquired while the workstation is open by first.inquiring the workstatign type of an

open
using
tion t

capabjlities are requested that a particular workstation-does not provide or, in the case

workstation to obtain the workstation type of the specific. workstation description table and then
this workstation type as a parameter to the inquiry functions which query the workstation descrip-
ble. This information may be used by the application’program to adapt its behaviour apcordingly. If
the generic

workstation description table, is not yet available a standard error reaction is defmed Certain minimal

capabijlities of a workstation are detailed in 4.14.

An a
a)

parts);

<)

that no display image is generated outside the specified display space;

d)
‘Wi
e)
f)
g)

other;

h)

tract graphical workstation with maximum'capabilities
has one addressable display space of fixed resolution;
allows only rectangular display spaces (the display space cannot consist of a number of separate

permits the specification and use of smaller display spaces than the maximum while|guaranteeing

supports several linetypes, text fonts, character sizes, etc to allow output primftives|to be drawn
th different attributes;

has one or mor€ logical input devices for each input class;
permits REQUEST, SAMPLE and EVENT type input;
allows logical input devices to be in REQUEST, SAMPLE or EVENT mode independently of each

has ‘access to the centralized structure store and can traverse and display structure netTvork(s) when

dizected to do so;
i) permits definition of several transformations which support 3D viewing operations.
In practice, the workstation is not necessarily equipped with all of these capabilities.
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Each workstation has a type. Each workstation type falls into one of five categories:

OUTPUT | Output

INPUT Input

OUTIN Output and input
MO Metafile output
MI Metafile input

An output workstatlon has only output capabllltles It can dlsplay all output pnmltlves, with the possible
exception vz A RIVETT : [rements
for displaylng primitives are hsted in 4 14.

A workstation of category INPUT has at least one logical input device, but no output capability.

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

The categgries MO and MI are special facilities for filing graphical information for external storage and
exchange. [They are treated as workstations for the purposes of control;-but otherwise have quite different
characteristics (see 4.9).

Actual workstations may provide more capabilities than those histed in the workstation description table.
ot be used by PHIGS. However, if the workstation itself provides sufficient intelligance, the
additional [capabilities may be accessed via the GENERALIZED DRAWING PRIMITIVE, G RAL-
UCTURE ELEMENT or ESCAPE functions, or used locally by the workstation operator. As
, if a workstation has two display surfaces, the operator may switch locally from one to the
ut notifying PHIGS or the application program. More than one display surface can|be con-
trolled by PHIGS only by defining a separate workstation for each display surface.

4.6.2 Workstation selection

The application program references.a workstation by means of a workstation identifier. Connection to a
particular workstation is established by the function OPEN WORKSTATION, which associates the
workstation identifier with a~generic workstation type and a connection identifier. The current|state of
each open|workstation is kept in a workstation state list for that workstation. When the workstation is
opened a specific workstation description table is created as described in 4.6.1 and a new workstation type
for this wiﬁ'istation description table replaces the generic workstation type in the workstation sfate list.
When the |workstation is closed the specific workstation type created when the workstation was opened
becomes uhavailable for further use. Either a generic workstation type or the specific workstatio type of
any open workstation may be spemfled as the workstatlon type parameter in any functlon wlnch inquires
data from[a'w ; : 2 :

appropriate workstatlons whlch are open

4.6.3 Controlling picture changes

The picture displayed on the display surface is primarily controlled by the state of the CSS and worksta-
tion state list values. Changes to the CSS or to workstation state, therefore, cause picture changes.
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PHIGS distinguishes 17 categories of picture changes:

view representation modification

polyline bundle representation modification
polymarker bundle representation modification
text bundle representation modification
interior bundle representation modification
edge bundle representation modification
pattern representation modification

workstation transformation modification
highlighting filter modification

invisibility filter modification

HLHSR mode modification

structure content modification

post structure

unpost structure

delete structure

reference modification (structure identifier changes)

PHIGS$ permits wide variation in the ways in which a workstation supports picture changes. If may be dif-
ficult for some PHIGS functions that change the picturé on a display surface to achieve the effect
immediately on some workstations. For example, a change to a bundle table entry might| require the
whole [display to be regenerated. To permit an application to tailor its behaviour to workstation picture
changg capabilities there are two functions INQUIRE DYNAMICS OF WORKSTATIfN ATTRI-
BUTES and INQUIRE DYNAMICS OF STRUCTURES for inquiring whether a workstation supports
“dynamic” picture changes for each of the 17 categories of picture changes.

h category there is a “dynamic modification accepted for xxx” entry in the workstatioh description
ese entries can have any of three values:

: All picture changes of the category in question can be performed IMMediately.

b) IRG: Some picture changes'of the category in question can be performed only via a picture regen-
erafion. It is possible that iff some cases, some changes can be executed correctly immediately. For
example, when no structures are posted, most changes can usually be executed withqut a picture
regeneration. In certain modes an Implicit ReGeneration may be performed to accomplish picture
changes, hence the-name, IRG.

¢) CBS: Some,picture changes of the category in question can be performed correctly only via a pic-
ture regeneration. For these changes, a quick update method is provided so that the pigture change
Can Be Simulated to achieve an indication of the effect without regeneration. A completely correct
effect will still require regeneration. Simulating a picture change should provide immediate visual out-
put| but“should also provide a relatively clear indication of the picture change being simulated. As with

IRG, it 1s possible that some changes can be executed correctly immediately if the state of the picture
allows it.

In order to take into account the capabilities of a workstation and the requirements of the application pro-
gram, the application program can choose among a variety of strategies for controlling picture changes.
The application can control the degree to which and the timing when the picture reflects the actual state
of the CSS and the workstation tables. The application can control the timing of display modification to
+ gain certain visual effects and to use the capabilities of a workstation more efficiently. Display changes
can be delayed or simulated by quick update methods. Simulations are workstation dependent.
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The ‘deferral mode’ and ‘modification mode’ entries in the workstation state list, set by SET DISPLAY
UPDATE STATE, indicate respectively the current timing when the picture is made correct with respect
to the CSS and the workstation state and the method to be used for picture changes between times that
the picture is made correct.

The ‘state of visual representation’ (SVR) entry in the workstation state list describes the relation between
the current state of the display surface and the correct picture determined by the CSS and the workstation
state. This entry is set according to the flow of control shown in Figures 16 and 17. The possible values
are as follows:

d) COlllRECI‘ : the display surface shows the correct picture;

e) DEFERRED: one or more picture changes necessary to present the correct picture en the display
surface| have been deferred (not initiated) at this time;

f) SIMULATED: one or more picture changes necessary to present the correct picture on thI: display
surface| have been simulated (using a quick update method) at this time, and/1i6 changes have been
deferred.

This value|can be inquired with the INQUIRE DISPLAY UPDATE STATE function.

The possible values of deferral mode are ASAP, BNIG, BNIL, ASTI,and WAIT.

When ASAP mode is in effect, the picture on the workstation becomes visually correct As Soon As Possi-
ble. PHIGS ensures that the actions necessary to achieve this-visual effect are initiated before dontrol is
returned to the application program, but owing to possible delays not under the influence of PHIGS, the
actions ar¢ not necessarily completed before control is réturned. The value of the ‘modification mode’
entry in the workstation state list is ignored. The ‘stateé<of visual representation’ entry in the workstation
state list is| always CORRECT.

When ASTT (At Some TIme) mode is in effect,-the implementation can choose at any time to rmake the
picture visually correct. Whenever it chooses t0’make it correct, the ‘state of visual representatipn’ entry
is set to CORRECT.

odes BNIG and BNIL are.provided to ensure that the picture is correct while an intefaction is
. BNIG (Before Next Inferaction Globally) ensures that the picture is correct as soon ag possible
}ore Next

ation on

is in effect. An-interaction is said to be “underway” when a REQUEST is pending|or while
an applicaple input device'is in EVENT or SAMPLE mode. If no interaction is taking place, BNIG and
BNIL operate like ASTL.

ASTI, BNIG, and“BNIL can validly be implemented like ASAP.

When W. mode is in effect, the picture is made correct When the Application requests IT via UPDATE
WORKSTATION and REDRAW ALL STRUCTURES. Between the times these functions are called,
exactly those picture changes occur that can be done using the method determined by the modification
mode.

Whenever the implementation makes the picture correct it may use knowledge of how the current picture
relates to CSS and workstation state, the current value of the state of visual representation, and a history
of deferred and simulated picture changes in order to optimize its behaviour.
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Between times that the picture is made correct on a workstation because of deferral mode, the
modification mode determines the method to be used for making picture changes. The methods
associated with the values of modification mode are as follows:

g) NIVE: No Immediate Visual Effects mandated. There is no method for making picture changes
between times the picture is made correct when the modification mode is NIVE. No changes occur.

h) UWOR: Update WithOut Regeneration. All picture changes that can be realized correctly
immediately, without using regeneration or simulation, are performed when the modification mode is
UWOR. This includes, but is not restricted to, picture changes whose ‘dynamic modification accepted’
entrles in the workstation description table are IMM. For example, a fill area on a workstation that
would normally require a regeneration to make it visible could produce the effect immedjately if the
display surface was empty or the current picture was independent of this fill area:.No other picture
changes are performed.

UM: Use Quick Update Method. All picture changes that can be realized eorrectly immediately,
ut using regeneration, together with those that can be simulated arc performeq when the
ification mode is UQUM. This includes, but is not restricted to, picture changes whose ‘dynamic
ifications accepted’ entries in the workstation description table ar€ set to IMM and CBS. No other
pictyre changes are performed.

Note that changes to the modification mode are not retroactive‘to-visual effects which are pending as a
result of the state of the previous modification mode. For example, if the modification mode|is currently
NIVE, |and the deferral mode is ASTI, then the visual effects of some PHIGS functions may be delayed,
depending upon the implementation’s interpretation of’ ASTI. If modification mode is spbsequently
changedl to UQUM, those visual effects which are pending as a result of the previous NIVE J:ate are not
affected by the change in modification mode; the change to UQUM mode affects only subsequently gen-
erated yisual effects.

Figures 16 and 17 illustrate the concepts of display update state. They show the flow of contrgl for events
that ar¢ significant in the context of controlling picture changes (like setting the deferral mode).

1
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DISPLAY UPDATE/1: IS CORRECT PICTURE REQUIRED

REQUEST input pending
set System or in UPDATE
i Choos
Visual DEFERRAL oses EVENT or SI_\MPLE WORKSTATION REDRAW
Change mope | | 10 Initiate mode with SVR not CORRECT ALL
Update (SVR not CORRECT) no STRUCTURES
and (BNIl or BNIG)
|
eferra
Mode
?/ ASAP
Global
BNIG Interaction Yes
Underway
No
Local v
BNIL Interaction g o5 T\

Underway
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ASTI
yste
Chooses Yes
to Correct
Pictur
LWAIT ‘

)
]

Figure 16 - Display update flow diagram #1
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DISPLAY UPDATE/2: CHECK MODIFICATION MODE

]

Modification
Mode = NIVE

IMM _or Update
Possible Without
Regeneration

Modification

Dynami

Modification

Accepted
2

4 \ 4 \4
No Picture Initiate Initiate Make Picture
Change Picture Change Correct
Simulation
g
Yes SVR
DEFERRED
?
4 No v 4
SVR = SVR = SVR SVR =
DEFERRED SIMULATED) unchanged CORRECT

Figure 17 - Display update flow diagram #2
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An implicit regeneration is made necessary if the functions listed below have a visible effect on the
display image of the respective workstation:

74

j) if the ‘dynamic modification accepted’ entry in the workstation description table is IRG (implicit
regeneration necessary) for the specified representation:

SET VIEW REPRESENTATION
SET POLYLINE REPRESENTATION
SET POLYMARKER REPRESENTATION

RPREDPRIDCIAITT A TTFM

k) if tH
workst;

1) if thT"dynamic modification accepted’ entry in the workstation description table is IRG for

bility a

m) if t]
ture co
LABE]
n) if th
structu

where
structus

LT "IN '\ G
DIl 1AL INDIDINLODIDIN T AT IUIN

SET PATTERN REPRESENTATION
SET INTERIOR REPRESENTATION
SET EDGE REPRESENTATION
SET COLOUR REPRESENTATION

ition transformation:

SET WORKSTATION WINDOW 3
SET WORKSTATION WINDOW
SET WORKSTATION VIEWPORT 3
SET WORKSTATION VIEWPORT

d highlighting filters respectively:

SET INVISIBILITY FILTER
SET HIGHLIGHTING FILTER

ntent modification, all functions which modify the content of the CSS with the exceptig
. and APPLICATION DATA furictions;

e ‘dynamic modification accepted’ entry in the workstation description table is IRG
re:

POST STRUCTURE

<,

e ‘dynamic modification accepted’ entry in the workstation descriptiof) table is IRG for the

the visi-

ne ‘dynamic modification accepted’ entry in the workstation description table is IRG for struc-

bn of the

for post

the posted structuré-is not empty and has a priority less than that of an overlapping posted

o) if the ‘dynamic modification accepted’ entry in the workstation description table is IRG fgr unpost

structui

c:

UNPOST STRUCTURE
UNPOST ALL STRUCTURES

p) if thi

o dvnam

structure:

DELETE STRUCTURE

DELETE STRUCTURE NETWORK
DELETE ALL STRUCTURES
EMPTY STRUCTURE
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q) if the ‘dynamic modification accepted” entry in the workstation description table is IRG for refer-
ence modification:

CHANGE STRUCTURE IDENTIFIER
CHANGE STRUCTURE REFERENCES
CHANGE STRUCTURE IDENTIFIER AND REFERENCES

r) if the ‘dynamic modification accepted’ entry in the workstation description table is IRG for the
HLHSR mode:

SET HLHSR MODE

s) if any of the situations in j) through r) with the ‘dynamic modification accepted™entry in the works-
tatjon description table CBS (c.f. IRG) and either the ‘modification mode’ is not UQUM or the
‘dgferral mode’ demands the picture be correct;

t) if HLHSR MODE is such that the workstation will perform HLHSR and)any additiong or modifica-
tiops to the display are made.

It is workstation dependent whether the following causes an implicit regeneration if it has a visible effect:
u)|if HLHSR is being performed:

SET HLHSR IDENTIFIER

Deferred actions can be made visible at any time by the ‘use of the UPDATE WORKSTAT]ON function
or by|an appropriate change of the deferral state.;JNote that only when deferral mode if WAIT and
modifjcation mode is NIVE is it guaranteed that all changes to the display are deferred.

4.6.4 | Clearing the display surface

Two dapabilities are provided for clearing the display surface:

a) |retraversal and redrawing’ of structures in the centralized structure store which are jdentified for
digplay on a specific workstation;

b)|clearing of the display surface.

Depending on thé'setting of the control flag, the application program can force the image
surfade of a workstation to be regenerated by invoking the REDRAW ALL STRU .
When the control flag is set to the value CONDITIONALLY, the REDRAW ALL STIRUCTURES
functipn,does not unnecessarily clear the display surface and redraw all structures. If the ¢ontrol flag is
set to| ALWAYS, a clearing of the workstation and redrawing of all structures always occury. The display
surface can be explicitly cleared by invoking the UNPOST ALE STRUCTURES function.

4.6.5 Sending messages to a workstation

The MESSAGE function allows a character string to be sent to a workstation. The application program
has no control over the position and appearance of the character string and an implementation is allowed
to place the string on a device distinct from, but associated with, the workstation. The character string
may include any character codes supported by the implementation (see 4.5.1). The rules to be followed
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4.6.6 Hidden line / hidden surface removal
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Hidden line / hidden surface removal (HLHSR) is the process of determining which parts of primitives
are invisible as a result of being obscured by other primitives when observed from the PRP or along the
projection direction (see 4.7.4). In PHIGS, the method by which these parts are calculated is implementa-

tion depen

HLHSR i
on a worl
integers, t
The attrib
0. Where
cussion of

Adding a

structure that are "invisible”, due to appropriate settings of the workstation’s invisibility filters

state of th|
as a result

ies is npﬁnn;ﬂ

kstation independent basis, by the HLHSR IDENTIFIER. Both attributes are” spe
he meanings of which are determined in a workstation and implementation depéndent
ites may not be used for other purposes than HLHSR. The default valuefor both att;
appropriate 0 should be the most convenient action for that workstation} See annex G 1
possible implementation usage or interpretation of these attributes.

primitive may cause an implicit regeneration if HLHSR is being performed. Elemd

e NAME SET during traversal, cannot obscure other primitives. Primitives that are n
of HLHSR may not be pickable (see 4.8.4). HLHSR takes precedence over display pri

controlled on a workstation dependent basis by the workstation attribute HLHSRyMODE and,

cified as
manner.
ibutes is
or a dis-

nts of a
and the
t visible
rity.
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Coordinate system handedness

All PHIGS coordinate systems are 3D, right-handed coordinate systems.

4.7.2

In PH]
can be

parts i
coordi
by a ¢

tion in

define

Modelling transformations and clipping

Coordinate systems and transformations

GS, the application programmer can compose a graphical picture from separate pafts €
defined within its own modelling coordinate system (MC). The relative positioning of

a complex volume within the world coordinate system.

ach of which
the separate

5 achieved by having a single World Coordinate Space (WC) onto which all the defingd modelling
hate systems are mapped by a composite modelling transformation. These mappings arg
pmposite of modelling transformations. The world coordinate space can-be regarded gs a worksta-
jdependent abstract viewing space. PHIGS provides a modelling _clip which may (g
applied to primitives before viewing transformations are applied. Modelling tlip limits may be

determined

ptionally be
specified to

A modelling transformation is specified by defining a 4X4 or 3%X3 homogeneous transformation matrix

and a

composition type as a structure element. On traversal graphical output structure elem

ents become

output| primitives as the composite modelling transformationdis applied. The composite modelling transfor-
mation} is formed from the hierarchy of component modelling transformations in the current structure
path. This maps coordinates in a modelling coordinate.system to the world coordinate system [as follows:

WCx Cl1 C12+"Ci3 Ci4 MCx

WCy | = | C21 €22 (C23 C24 | x | MCy

WCz C31 . C32 (C33 C34 MCz

WCw C4p;" C42 C43 C44 1
The composite modelling transformation is formed from the local modelling transformation L (defined
within| the current structure), andl.the global modelling transformation G (the compositfe modelling
transformation initially inherited from the parent structure). The topmost structure of a posted structure
network has the identity matrix as its initial global modelling transformation. The local modelling
transformation for a structure-is initially the identity matrix, but this will be modified when a "set local
modelling transformation® or "set local modelling transformation 3" element is traversed.
The composite modelling transformation is computed as follows:

During traversal, when an “execute structure” element is encountered, the current loc

transformations are saved. After the referenced structure network has been traversed, the t
are restored

C-GXL

}

and global

ransformations

Modelling transformations are inserted into a structure with the SET LOCAL TRANSFORMATION
functions. The transformation matrix, T, is incorporated as follows, depending on the composition type:

a) Composition Type = Replace

L'-T
C-GxL
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b) Composition Type = Pre-concatenate

PHIGS Functional Overview

L'«-LXT
C-GxL
¢) Composition Type = Post-concatenate

L'«-TXL

C-GxL
The SET GLOBAL TRANSFORMATION and SET GLOBAL TRANSFORMATION 3 functjons can
be used to replace the global modelling transformation. During structure traversal modificatior}s to the
global traxfformation only have effect within the structure in which they are encountered; descendant
structures do not affect parent structures.
Modelling [clipping is provided to allow clipping prior to viewing. The modelling clip uses the |clipping
volume as |defined at structure traversal by applying operators to half-spaces’ defining acceptance |regions.
Portions off primitives outside the acceptance regions are clipped.
The SET MODELLING CLIPPING VOLUME 3 and SET MODELLING CLIPPING VOLUME func-
tions are ysed to insert a structure element containing an operator, as denoted by an integes, and a
sequence if half-spaces. Each half-space is defined by a point’in modelling coordinates and p vector
defining the normal to the plane defining the bound of the balf space. This normal points in the direction
of the half|space. The half-spaces defined in the compounding structure element are intersected to define
a clipping yolume. During traversal a new ‘current modelling clipping volume’ is formed by combining the

‘current mpdelling clipping volume’ in the PHIGS traversal state list with the volume specified

modelling
ment.

When one

clipping volume” structure element. The combination operator is defined in the struc

of these structure elements is encountered during structure traversal, each half-space §

is transforiped by the current composite modelling transformation. The resulting clipping volun

affected by

Let S be th
sO:

Let T and
PHIGS tra

subsequent modelling transformation elements encountered during structure traversal.
je volume created by the intersection of the half-spaces, S;, specified in the structure g

S=51NS20 - NSy

T’ be the~current and new values of the ‘current modelling clipping volume’ entr
persal state‘list respectively, and ® be the operator in the structure element. The new

the ‘current modelling clipping volume’ is then given by:

T'-TOS

in “set
ure ele-

pecified
e is not

tlement,

y in the
value of

Operators

and 2 are defined as replace and infersect respectively. The new value of the "curren

ling clipping volume’ for each of these operators is given by:

replace: T' S
intersect: T' «~ T AND S

model-

The effect of operator 1 (replace) is to replace the ‘current modelling clipping volume’ with the volume
specified by the structure element. The effect of operator 2 (intersect) is to create a volume which is the
intersection of the ‘current modelling clipping volume’ with the volume specified by the structure ele-

ment.
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All implementations shall support operators 1 and 2. Operators greater than 2 are reserved for registra-

tion. Operators less than 1 may be available, but their results are implementation dependent

The RESTORE MODELLING CLIPPING VOLUME function creates a structure element which, dur-
ing traversal, resets the ‘current modelling clipping volume’ to the value inherited by the structure being

traversed.

The SET MODELLING CLIPPING INDICATOR function creates a structure element which, during

traver,

4.7.3 |Modelling utility functions

PHIGS provides a comprehensive set of utility functions to compute transformations for| use in SET
LOCAL TRANSFORMATION, SET LOCAL TRANSFORMATION 3, SET-GLOBAL TRANSFOR-
MATION, and SET GLOBAL TRANSFORMATION 3. Included are utilities to produce matrices for

reorientation of the current modelling coordinate system, to independently scale, translate
axes and to perform composite transformations (rotate, scale and translate).

or rotate the
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} ................... MC
Composite
Modellin
Transformation
-------------------- WC
Modelling Clip
Workstation Independent
Workstation-Dependent
View
Orientation
Transformation
. A e VRC

Workstation Clip
and Transformation

Figure 18 - The transformation pipeline
4.7.4 Viewing

Viewing is the mechanism whereby coordinates in the World Coordinate system are transformed to Nor-

malized Projection Coordinates. Figure 18 shows the position of viewing in the graphics output pipeline.
The view index attribute of a primitive is used to select an entry in a view table at each workstation.
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Figure 19 illustrates the effect on primitives of having a view index attribute of 2 displayed on multiple
workstations.

The
NPC

World Coordinates

WS, WS, A
View, View, Vi

€Wy

Figure 19 - Interpretation of the view index on workstations

liew table entry specifies a view orientation matrix, a view mapping matrix, view clif
and three clipping indicators.

ping limits in
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------------------- WwWC
View.
Orientation
Transformation
-------------------- VRC

View

Mappin

Transformation

View
Clip

Figure 20 - Viewing model for view representation

Figure 20 shows the three stages of viewing controlled by a view table entry. The two matrices gre 4X4
homogenequs coordinate, transformation matrices. The view clipping limits are 6 values, XMIN, XMAX,
YMIN, YMAX, ZMIN; ZMAX, defining a rectangular parallelepiped oriented with edges parallel to the
NPC axes. [The three\clipping indicators are of a two-valued enumerated data type and comprise the front
clipping indlicator-which controls clipping against the z=ZMAX plane, the back clipping indicatgr which
controls clipping against the z=ZMIN plane, and the x-y clipping indicator which controls clipping against
x=XMIN, x=XMAX, y=YMIN and y=YMAX planes.

The purpose of the view orientation matrix is to transform homogeneous coordinate positions in WC into
coordinates relative to the View Reference Coordinate system (VRC). The axes of the VRC system are
called U, V and N.

The purpose of the view mapping matrix is to transform points in VRC to points in the Normalized Pro-
jection Coordinate system (NPC). This transformation is typically a parallel or perspective transformation.

The purpose of the view clipping limits is to speéify the region of NPC space in which visible data may
appear, provided clipping is turned on (the workstation clip may subsequently further restrict this region).
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The purpose of the clipping indicators is to control whether the planes of the clipping limits are active or
inactive, so that the potentially viewable portion of NPC may extend beyond the view clipping limits. If
the x-y clipping indicator is NOCLIP the region of NPC space in which visible data may appear is unlim-
ited in X and in Y. If the front clipping indicator is NOCLIP the region of NPC space in which visible
data may appear is unlimited in the positive Z direction. If the back clipping indicator is NOCLIP the
region of NPC space in which visible data may appear is unlimited in the negative Z direction.

All or paxt of the v1ew1ng operatlons may be accomphshed by other technologlcal means at the worksta-
e h c capabilities
whether all,

e human perceptlon t0 accompllsh perspectlve. In th1s case it is workstatxon dependent
none of the viewing mechanism is used in a workstation.

red consecu-
mbered 0, 1,

A workstation defined number of views can be stored in each workstation. They. are numbe
tively starting with zero. If the defined number of views on a workstation is N, they are nuj
..., N41; the view table is densely populated.
In ead edefined and
contai

h view table there is a special entry, having index 0, that cannotbe modified. It is pri
ns the following information:

view orientation matrix:  identity;1.e.

1000
0100
0010
0001
view mapping matrix: identity, i.e.,
1000
0100
0010
0001
view clipping limits: 0,1,0,1,0,1
x-y clipping indicator: CLIP
front clipping indicator:  CLIP
back clipping indicator:  CLIP
The effect of view table entry 0 is to map the cube [0,1] X [0,1] X [0,1] in WC to the dube in NPC:
[0)1] K [0’1] X [0’1]'

In PHIGS, the predefined view table entries are initialized to values in the workstation desdription table,

the ot
than (
TATI
be sto)

hers are inifialized to the same values as view table entry 0. View table entries with
can be'modified by the functions SET VIEW REPRESENTATION and SET VIEW ]
DN 3., These functions take a workstation identifier and a view index in addition to

reddin the view table entry.

index higher
REPRESEN-
the values to

SET VIEW REPRESENTATION is a 2D short-hand version of SET VIEW REPRESENTATION 3. Its
matrices are expanded to 4x4, ZMIN and ZMAX are set to 0 and 1, and front clipping indicator and
back clipping indicator are set to CLIP. The method for expanding a 3X3 matrix to a 4X4 matrix is:

a b ¢ a b 0 ¢
d e fi-}]d e 0 f
g h j 0O 0 1 0

g h 0 j
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Since the visual effect of setting a view representation can be deferred, each view representation has
“current” entries, “requested” entries, and a ‘view transformation update state’ entry. The “current”
entries are those in effect for output (on workstations of category OUTPUT, OUTIN and MO) and for
input (on workstations of category OUTIN and INPUT). The “requested” entries contain the most
recently set values (or defaults when the workstation has just been opened). The ‘view transformation
update state’ entry can have the values PENDING and NOTPENDING.

For workstations of category OUTPUT, OUTIN and MO, the ‘view transformation update state’ entry is
PENDING-i i i i i t is the
visual effeft is deferred. The ‘state of visual representation’ in the workstation state list willzhave the
value DEHERRED in this case.

For workstations of category INPUT, the ‘view transformation update state’ entry always has the value
NOTPENDING.

When the [visual effect of setting a view representation has been deferred, it ceases being deferred when
the ‘state pf visual representation’ in the workstation state list next becomes’ CORRECT (e.g. during
UPDATE |WORKSTATION or upon an implicit regeneration). Among_ the actions that occur while the
picture is being made correct are assigning the values of the “requested™-entries to the “current]’ entries
and setting the ‘view transformation update state’ to NOTPENDING.

View tablg entries are ordered in a list defined by the view transformation input priority. Initially view
table entri¢s are in numeric order with view table entry zero-having the highest view transformatipn input
priority. ~

In PHIGS/ the function SET VIEW INDEX creates a*{set view index” structure element in the ¢urrently
open structure with the view index specified. At‘traversal time such structure elements deterrpine the
view index] attribute that is bound to subsequent output primitives.

4.7.5 Viewing utility functions

Utility functions are provided that(compute 4X4 and 3X3 matrices suitable for use as view orientation
matrices and view mapping matrices. The parameters for these utility functions are based on 3D|and 2D
models of [orientation and projection. These models explain how certain parameters are used to deter-
mine 4X 4 matrices. While- PHIGS supports certain models, other models are possible and can be utilized
by an application which may create its own matrices in accordance with its desired model.

All four of the utility functions described below have two output parameters, a matrix and an erfor indi-
cator. The matrixis'4x 4 or 3X 3 depending on whether the modelling utility function is 3D or 2D. If the
input parametersiare incorrectly or inconsistently specified, the error indicator is set to indicate what the
problem iasTa:nd the ERROR HANDLING function is not invoked.

The model for view orientation provides for positioning and orienting the VRC system with respect to the
WC system. The 3D model is supported by the function EVALUATE VIEW ORIENTATION
MATRIX 3. The input parameters of this function are as follows.

The “view reference point” in WC defines the origin of the VRC. The view reference point is typically a
point on or near the object to be viewed.

The “view plane normal” is a vector relative to the view reference point and defines the N axis of the
VRC system. The N axis is the third axis of the VRC system. The plane in WC that contains the view
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reference point and that is perpendicular to the view plane normal is called the “view reference plane”.

The “view up vector” is a vector relative to the view reference point. The vector is projected onto the
view reference plane via a projection parallel to the view plane normal. The projection of the view up
vector onto the view reference plane determines the V axis of the VRC system. The U axis is determined
such that the UVN axes form a right-handed coordinate system. Figure 21 shows the geometry of the up
vector and the UVN axes.

Y

X

WC Frame

RP = view reference point
UP = view up vector
PN = view plane normal

The 2D model for view orientation provides for positioning and orienting the VRC system in the x-y
plane of the WC system. This model is supported by the function EVALUATE VIEW ORIENTATION
MATRIX. The input parameters of this function are as follows.

The “view reference point™ is a 2D point that defines a point in the WC Z=0 plane. This point becomes
the origin of the VRC.

The “view up” vector is a 2D vector relative to the view reference point that indicates a direction in the
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WC Z=0 plane. This direction becomes the V axis of the VRC. The N axis of the VRC system is paral-
lel to the Z axis of the WC system. The U axis of the VRC system is determined such that the UVN
axes form a right-handed coordinate system.

EVALUATE VIEW ORIENTATION MATRIX can also be viewed as a short-hand way of calling
EVALUATE VIEW ORIENTATION MATRIX 3, with the following parameters held constant:

Z coordinate of view reference point is 0,
View plane normal is [ 0, 0,1 ],
Z toordinate of view up vector is 0,

and followed by suppressing the third row and third column of the resulting 4X4 matrix as follows:

a b 0 ¢ a b ¢
d e 0 f|-|d e f
0 0 1 0 g h i
g h 0 i

The 3D miodel for view mapping provides for parallel and perspective transformation of the VR{ system
to the NPC system. This model is supported by the function EVALUATE VIEW MAPPING MATRIX
3. In this model a volume in VRC called the view volume, is mapped to a volume in NPC boynded by
projection piewport limits. The 4X 4 matrix returned by EVALUATE VIEW MAPPING MATRIX 3 per-
forms this|mapping. Figures 22 and 23 show typical view volumés associated with parallel and pefrspective
views, respectively. The input parameters of this function aré’as follows.

The projedtion viewport is a rectangular parallelepiped in"NPC space with edges parallel to the NPC axes.
Although [NPC conceptually extends beyond [0,1] . x[0,1] x [0,1], the part of NPC in which [the view
chppmg limits shall be located is the closed unit cube [0,1] x [0,1] X [0,1]. The six NPC values|defining
the projection viewport are referred to as XMIN; XMAX, YMIN, YMAX, ZMIN, and ZMAKX. Typi-
cally the projection viewport limits and the view clipping limits will be set to the same values, but this is
not manddtory.

The front|plane, back plane, and view plane are planes parallel to the UV plane of the VR( system.
They are gpecified as N coordinate)values by the parameters “front plane distance”, “back plane dis-
“view plane distance”; respectively. The front plane and the back plane contain the front and
view volume. Conceptually, the View Reference Coordinate system is "oriented” (siice VRC
coordinatgs result from the“‘view orientation transformation’). Since the front plane should not be
back plane, the front plane distance shall not be less than the back plane distance.

indow s a rectangular region on the view plane with sides parallel to the U and V axes. The
w is-Specified as U and V coordinate values by the “window limits” parameter. Thgq window
eter’consists of four values usually referred to as UMIN, UMAX, VMIN, and VMAK.

By definition the UMIN edge is the left edge of the view window, the UMAX edge is its right edge, the
VMIN edge is its bottom edge, and the VMAX edge is its top edge.

The left, right, bottom and top edges of the view window, together with the projectors through those
edges, define the left, right, bottom, and top surfaces of the view volume (respectively). In this model for
view mapping, the term “projector” refers to an infinite line in VRC that is mapped (via the view map-
ping) to an infinite line in NPC of the form (X=constant, Y=constant, Z arbitrary). It should be noted
that this meaning is slightly different from the meaning of “projector” common in mathematics.

The “projection type” parameter is an enumerated type with the values PARALLEL and
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PERSPECTIVE.

The “projection reference point” (PRP) is a position in VRC space and serves to orient the projectors
defining the surfaces of the view volume. If projection type is PARALLEL, the projectors are all parallel
to the vector joining the PRP and the centre of the view window. The view volume is thus a paral-
lelepiped. If projection type is PERSPECTIVE the projectors all pass through the PRP. In this case the
projectors passing through the view window lie on the surface of a pair of infinite rectangular cones hav-
ing their common vertex at the PRP. The view volume is thus a portion of this double cone.

Therg are the following restrictions on the parameters:

XMIN < XMAX

YMIN < YMAX

ZMIN = ZMAX

XMIN, XMAX, YMIN, YMAX, ZMIN, ZMAX shall be in range [0,1]} inclusive

UMIN < UMAX

VMIN < VMAX

Back plane distance shall be less than front plane distance unless
ZMIN equals ZMAX in which case they may be equal. «

The N coordinate of the PRP shall not equal the view plane distance.

For a projection type of PERSPECTIVE, the N coordinate of the PRP shall
not lie between the front plane distance and theback plane distance.
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PHP

WC coordinate frame

BPD

view volume

view window

VRP - view reference point

VP - view plane

BP - back plane

FP - front plane

PRP - projection reference point
D  -distance

Figure 22 - Parallel projection view volume
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WC coordinate frame BPD

et
va

view volume

view window

PRP

VRP - view reference|point
VP -view plane
BP -back plane
FP - front plane
PRP - projection reference point
D  -distance

Figure 23 - Perspective projection view volume

The 2D model-for view mapping provides for parallel transformation of the VRC system to| the NPC sys-
tem. | This model is supported by the function EVALUATE VIEW MAPPING MATRIX. In general,
the model permits one to specify a rectangle on the N=0 plane in VRC, and permits one tq specify a rec-
tangle on the Z=0 plane in NPC The 4><4 matrix returned by EVALUATE VIEW MAPPING
MATR < NPC e at parameters of
this function are descnbed below

The rectangle in NPC is upright (sides parallel to the X and Y axes) and located on the Z = 0 plane.
Although NPC conceptually extends beyond [0,1] in the X and Y axis, the NPC rectangle shall be located
in the closed unit square [0,1] X [0,1]. The four NPC values defmlng the NPC rectangle are called
XMIN, XMAX, YMIN, and YMAX.

The rectangle in VRC is upright (sides parallel to the U and V axes) and located on the N = 0 plane.
The view window is specified as U and V coordinate values by the “window limits” parameter. The four
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VRC values defining the window limits are called UMIN, UMAX, VMIN, and VMAX.

There are the following restrictions on the parameters:

XMIN < XMAX
YMIN < YMAX
UMIN < UMAX
VMIN < VMAX

The full definition of EVALUATE VIEW MAPPING MATRIX is that it is essentially a short-hand way
of calling BYALUATE VIEW MAPPING MATRIX 3, with the following parameters held constant:

Frant plane distance = 1

Back plane distance = 0

Vigw plane distance = 0

Vigw clipping limit ZMIN = 0

Vigw clipping limit ZMAX = 1

Prgjection type = PARALLEL

Prajection reference point = [(UMIN+UMAX)/2, (VMIN+ VMAX)/2, 1.0]

and followed by suppressing the third row and third column of the resulting 4x 4 matrix as follows:

a b 0 ¢ a b/ ¢
d e 0 f|->1d <ef
0 0 1 0 gh i
g h 0 i

4.7.6 Workstation transformation

The NPC ppace can be regarded as a workstation dependent abstract image composition spacg. Each
open workstation can select some part of its NPC space to be displayed somewhere on the workstation’s
physical display space. A particular workstation transformation is a mapping from NPC space fnto the
device cootdinate (DC) space for tHat) workstation.

The units ¢f device coordinates:are metres on a device capable of producing a precisely scaled image (for
example, gn most plotters) and appropriate workstation dependent units otherwise (for example, on a
display uuﬁwith unknown~monitor size). In either case the device coordinate system maps ¢nto the

display spa¢e in the following way:
a) the

b) the device ¢oordinate units are related to the display space in such a way that a cube in device coor-
dinates [appears as a cube in the display space (this is trivially true if device coordinate units are
metres);

origin-is at the bottom left corner furthest from the observer of the display space;

¢) X, y and z increase to the right, upwards and towards the observer respectively.

On some devices, device coordinate units do not coincide with addressable units, for example if the
addressable units do not satisfy the above conditions.

The current size of the display space in device coordinates is recorded in the specific workstation descrip-
tion table (see 4.6.1).
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The workstation transformation allows different aspects of the composed picture to be viewed on different
workstations. For example, a drawing could be output to a plotter at the correct scale and simultaneously
some part of the drawing could be displayed on the full display space of an interactive terminal.

A workstation transformation is specified by defining the limits of a volume within NPC space within the
range [0,1] X [0,1] X [0,1] (the workstation window), which is to be mapped onto a specified volume in
DC space (the workstation viewport). Workstation window and workstation viewport limits specify rec-
tangular paralleleplpeds with edges parallel to the coordmate axes in NPC and DC The volumes include
their ty ' - Y put is clipped
at the

workstatlon wmdow boundanes, and th1s chpplng cannot be dlsabled
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state
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in effd
tions ¢
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WINDOW 3, SET WORKSTATION VIEWPORT, and SET WORKSTATION VIE

the visual effect of a change to the workstation transformation can be deferred, the
ist has “current” entries and ‘‘requested” entries for the workstation window and

ct for output (on workstations of category OUTPUT, OUTIN-and MO) and for input
f category OUTIN and INPUT). The “requested” entries €ontain the most recently

uits when the workstation has just been opened). The ‘workstation transformation updaf

ve the values PENDING and NOTPENDING.
prkstations of category OUTPUT, OUTIN and MOj the ‘workstation transformation

visual effect is deferred. The ‘state of visual‘representation’ entry in the workstation
e value DEFERRED in this case.

brt, and there is a ‘workstation transformation update state’ entry< The “current” ents

WORKSTA-

WPORT 3.

workstation
workstation
ies are those
(on worksta-
t values (or
state’ entry

update state’

is PENDING if the most recently set values are.not in use in the current visual represTntation, that

state list will

rkstations of category INPUT, the ‘workstation transformation update state’ entry always has the
value NOTPENDING.

deferred, it

ceasey being deferred when the ‘state of visual representation’ in the workstation state list next becomes

CORRECT (e.g. during UPDATE WORKSTATION or upon an implicit regeneration).

actio
entrie
ING.

The W
chang|

As th

that occur while the picture is being made correct are assigning the values of the
5 to the “current’-entries and setting the ‘workstation transformation update state’ to

Ing the workstation transformation may cause an implicit regeneration of the picture.

workstation window is defined within the NPC range [0,1] x [0,1] x [0,1], this en

only part of NPC space that can be viewed on any workstation lies in the range [0,1] X [0,1

Among the
“requested”
NOTPEND-

porkstation transformation can be specified at any time while the workstation is open. However,

ures that the
x [0,1]. ¥

the workstation window and workstation viewport have different aspect ratios for x, y and z, the scaling
specified would be different on each axis if the workstation window was mapped onto the workstation
viewport in its entirety. The workstation transformation maps the workstation window onto the largest
parallelepiped that can fit within the workstation viewport such that:

d) aspect ratio in x and y is preserved;

e) the lower left hand corner of the workstation window closest to 0 in z is mapped to the lower left
hand corner of the workstation viewport furthest from the observer;

91


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Coordinate systems and transformations PHIGS Functional Overview

f) the z extent of the workstation window is mapped to the entire z extent of the workstation viewport.

This results in a uniform mapping from NPC onto DC for x and y and hence performs translation and
equal scaling with a positive scale factor for these two axes.

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

Al workstanon transformatlons are set by default to map the range of NPC space ([O 1] x [O 1] x [0,1])
onto the whe ; : : ¢ rules as
above ap

The application programmer requires locator input to define a position in world, coordinates. (onceptu-
ally, the nput model is 3D, providing DC coordinates at the operator interface. However, two locator

is returne(d only as an (X,Y) world coordinate point along with<iew index used. The Z world coordinate
value is npt passed to.the application. There is only one pipeline for both the LOCATOR 3 angd LOCA-

To return| to the application program a position in world coordinates, it is necessary to transform|the input
data fromj DC to WC by applying the inverse viewing pipeline.

This is achieved by first transforming the input-data from DC to NPC by the inverse workstation transfor-
mation which is in effect when LOCATOR input is generated. LOCATOR input can only be| obtained
from positions within the part of the current workstation viewport into which the current workstgtion win-
dow is mapped (note that this is a subset of the current workstation viewport whenever the aspe¢t ratio of
the currept workstation viewport and current workstation window differ). Thus, LOCATOR input always
defines a jposition in the NPC range [0,1] x [0,1] x [0,1].

The positjon in NPC space needs to be transformed from NPC to WC by the inverse of one of [the view-
ing transformations. Each viewing transformation has associated with it a view transformation input prior-
ity which|is only relevant to LOCATOR and STROKE input. View transformations are ordereE in a list
defined by the viewing transformation input priority. When a workstation is opened, a workstation depen-
dent numper of-view transformations are initialized, and their view input priorities are set relatiye to view
0; view Olis given the highest priority, view 1 the next highest priority and so on. Changing the viiew input
priority of any view transformation is allowed at any time. ‘1

The LOCATOR input position in NPC is compared against the current view clipping limits of the view
transformations to find the highest priority view transformation whose current view clipping limits con-
tains the LOCATOR position. The point is then transformed by the inverse of the current view mapping
matrix and the inverse of the current view orientation matrix of this view transformation and this
inversely transformed LOCATOR position and the view index number of the view transformation used is
returned to the application.

~ View number 0 is the identity transformation encompassing all of the NPC space cube and cannot be
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changed. Locator input is always within at least one set of current view clipping limits. The data flow for
locator input is given in figure 24.

Setting the view transformation input priority of any view to a priority lower than that of view 0 effec-
tively disables input from that view. (This is because all valid locator values are within view 0 which

takes

precedence. )

In EVENT mode, the generatlon and later translatxon of locator mput cannot be con51dered an atomic

at affects the

4.7.8 | Transformation of stroke input
Similgr considerations apply to the transformation of stroke input as apply te locator input, with the com-
plicatjon that more than one point is involved. As for locator input, two functions are provided,

STRC

equiv.

If S

ent to that for LOCATOR and LOCATOR 3.

DKE and STROKE 3, with the treatment of information passed back to the applicdtion program

LE mode stroke input is used, successive STROKE or STROKE 3 function call§ may provide
differpnt world coordinate point sets caused by using differentransformations in the proced 1

re above.

In EVENT mode, stroke input has the same potential race’condition as locator input, and the application

progr

m should be aware of the possible conflicts.
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Figure 24 - Data flow chart for locator input
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4.8.1 Introduction to logical input devices
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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 w
which
input ¢

prkstation identifier identifies an open workstation, belonging to category INPUT, or
the logical input device is a part. The logical input device is implemented in terms ¢
Jevice or devices present on the workstation.

The input class determines the type of logical input value that the logical input/device deliv

input (
a) |
b)
)]

d)

€)
) §

The d

lasses and the logical input values they provide are:

LOCATOR: a position in world coordinates and a view index;
STROKE:  a sequence of points in world coordinates and.a view index;
VALUATOR:a real number;

CHOICE:  a CHOICE status and a positive integer that represents a selection from
choices;

PICK: a PICK status, a pick path depth, and a pick path,;
P TRING: a character string:

evice number distinguishes different logical input devices of the same class on the same

A woxE(station of category INPUT or OUTIN contains at least one logical input device. A P
ion providing at least one OUTIN workstation always provides an operator with at least one input

mental
device
access

of each class on the family of PHIGS OUTIN and INPUT workstations to which the

Each logical input device can be operated in three modes, called operating modes. At any

input

device is in one, and only one, of the modes set by the invocation of a function in t

OUTIN, of
bf a physical

ers.  The six

a number of

workstation.
HIGS imple-
operator has
¥me a logical

group SET
Input from

t.class> MODE. The three operating modes are REQUEST, SAMPLE and EVENT

followe-

D C Y TOUTTOVY O,

g) REQUEST: A specific invocation of REQUEST <input class> causes an 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. PHIGS waits until the input is entered by the
operator or a break action is performed by the operator. The break action is depen-
dent on the logical input device and on the implementation. If a break occurs, the log-
ical input value is not valid.
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h) SAMPLE: A specific invocation of SAMPLE <input class> causes PHIGS, 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: PHIGS 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.

The application program can remove the oldest event report from the qugue, and
examine its contents. The application can also flush from the queue all_event reports
from a specified logical input device.

A specific|logical input device is said to be taking part in an interaction during the whole time that it is in
SAMPLE |or EVENT mode, but, when it is in REQUEST mode, only during the executjon of a
REQUEST <input class> function for that device. Alternatively, an interaction with the devic¢ may be
said to be underway during that time. Many devices on many workstations 'may be taking part i interac-
tions simu]taneously. :

4.8.2 Logical input device model

To describle the precise actions of the logical input devices, it is first necessary to describe their [relation-
ship with physical input devices, using the concept of measures and triggers.

A logical jnput device contains a measure, a trigger;“an initial value, a prompt and echo type,|an echo
area / volpme and a data record containing details about the prompt and echo type. A logital input
device’s mjeasure and trigger are parts of the dmplementation of the workstation containing the logical
input devige. Initial value, prompt and eche\type, echo area / volume, and data record can be|supplied
by the application program.

The measpire of a logical input device is a value determined by one or more physical input devices

together with a "measure mapping”.~ More than one measure can simultancously be determined py a sin-
gle physicgl device; a separate_measure mapping applies for each measure. A measure can be se¢n as the
state of an| independent, active process (a measure process). Each state corresponds exactly with|a logical
input valu

The current state of{the measure process (i.e. the device’s measure) is available to PHIGS as [a logical
input valug. Whenever the device is taking part in an interaction, the measure process is in egistence.
Under other conditions, this process does not exist.

Whena easure process-comes-into-existence he-data-in-the orkstation-state list entr O elogical
input device are examined. The initial value is checked for legality according to input class dependent
rules explained in 4.8.4. If the check succeeds, the initial value is used as the current state of the process;
otherwise a value 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 calling the appropriate INITIALIZE function.) Creation of the
measure process is then complete.

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.
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The trigger of a logical input device is a physical input device or a set of them together with a "trigger
mapping”. 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.

A trigger can be seen as an independent, active process (a trigger process) that sends a message to one or
more re01p1ents when it ﬁres A loglcal mput devnce is a re01p1ent of 1ts trlgger 1f there is a pending

d s multaneously for dif-
process is in

If a REQUEST for a logical input device is pending when the device’s trigger fires; the mtasure of that

e in EVENT
mode| when the trigger fires, the identifications of those devices and their-measure values [are passed to
the ifput queue mechanism as separate event reports. The input queue mechanism is described in detail

When a trigger firing succeeds in satisfying a REQUEST, or adding event records to the|input queue,
PHIGS provides to the operator an acknowledgement the form of which depends on the implementation
of theg logical input device. The acknowledgement is not conttollable by a PHIGS function.

4.8.3| Operating modes of logical input devices

The mode of a logical input device may be changed by invoking the appropnate SET <input class>
MOIJE function.

After an invocation of SET <input class> MODE with the parameter REQUEST, no mgasure process
for the specified device and the device’s identifier is not on its trigger’s list of recipiepts. After an

and the device’s identifieris on its trigger’s list of recipients. After an invocation with the parame-
ter SAMPLE, a newly initiated measure process is in existence for the specified device, byt the device’s

T <{input 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 alue from the
workstation state list as described in 4.8.4. Echoing is performed by the measure process if echoing is

orrforthe specified device:

b) To add the device’s identifier to its trigger’s list of recipients. If the list was previously empty, the
trigger process is started.

¢) To suspend PHIGS 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.
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e) To destroy the measure process.

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

trigger process is destroyed.

g) If the trigger fired, to return the logical input value and the status OK, otherwise to return the

status NONE.

yalue to

While a logical input device is in SAMPLE mode, a logical input value may be obtained by invoking the
SANMPEE = " et Theett ot . he-towicat

appropriate :
the current|state of the measure process without waiting for a trigger firing. There is no implicit
of the meadure value as a result of sampling a logical input device.

While a logical input device is in EVENT mode, logical input values are added as eyent repo
input queug, and may be obtained in sequence by invoking AWAIT EVENT, ahd ‘then invo
appropriate| GET <input class> function. (More details of the input queue are given in 4.8.5.)

clearing

to the
ing the

Figure 25 shows the effect of every operating mode on the measure and triggef 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.

 viccor w
< y trigger
\ 1

SAMPLE mode Trigger inoperative. Value
returned for each call to SAMPLE.
Multiple calls to SAMPLE in

\J

SAMPLE a single interaction.
EVENT mode Value and device indentificétion

sent to single queue on trigger
firing and removed by a call
AWAIT EVENT to AWAIT EVENT.

QUEUE

T~
Cneasure < /trigger >
7 \_

.
S — ——

Note: * thick arrow represents flow of inplit data

thin arrow represents control
B

Figure 25 - The relationship between the measure and trigger for different operating modes,
illustrated for a single logical input device.
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4.8.4 Measures of each input class

A LOCATOR measure consists of a position in world coordinates and a view index. Let P and I denote
these values. This measure value is generated from a point P(?C) in the workstation viewport that ori-
ginates from the physical input device coordinates in the following way:

a) Apply the inverse workstation transformation to transform P®¢) into PVPC), If the workstation
transformation has no inverse, the z-component of PFC) is set to the minimum z value of the works-
tation window.

b) Select all view representations on the workstation whose current view clipping limits contain the
point P4VPC), Reject any view representations that contain viewing transformations with notinverse. Of
the rempining view representatlons select the one with the highest view transformatlon input priority.
The indE;( that points to this view representation is called I.

¢) Apply the inverse of this viewing transformation of view representation I to tfapsform PFC) into
Pwo),

A STROKE measure consists of a sequence of positions in world coordinates and a view index. Let
P,....P,, and I denote these values. This measure value is generated from\the points P{PC) (I=<{=<m) in
the workstdtion viewport that originate from the physical input device coordinates in the following way:

d) App:K the inverse workstation transformation to transform P{P%) (I=<i=m) into PMC) (I=<ikm). If
the workstation transformation has no inverse, the z-component of all of the P{NPC) are set to the
minimum z value of the workstation window.

the points PVC) (I=<i=m). Reject any view representations that contain viewing transformatigns with
no inverse. Of the remaining view representations select the one with the highest view transf
input prjority. The index that points to this view.répresentation is called I.

f) Apply the inverse of this viewing transfotmation of view representation I to transform P{MPC)
(I=i=m) into PO (I=i=m).

e) Select all view representations on the workstation whose current view clipping limits conta:{“all of

ation

These ruleq imply that no view having priority less than that of view 0 can appear in the state of a LOCA-
TOR or STROKE measure process (note that with the default settings of the viewport input priorities,

A VALUATOR measufe. provides logical input values that are real numbers. Each value lies between

the first component is OK then the mteger is vahd Ch01ce mput typxcally occurs when an operator
presses a button (the numeric identifier of the button determines the measure) or combination of buttons
(the measure is derived from the combination of buttons pressed).

A PICK measure provides logical input values whose components are pick status (OK, NOPICK), and
the identification of the picked primitive. To uniquely identify the picked primitive in the hierarchical
structure of PHIGS requires the complete traversal path to be returned. The pick path contains the struc-
ture name, pick identifier and element sequence number of the structure element at each level. The
PICK DEPTH is the number of levels returned in the PICK PATH.
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Picking occurs in the abstract 3D image created in NPC space. The abstract image contains definitions of
all primitives (or portions of primitives) which have not been rejected by modelling and view clip opera-
tions and do not satisfy the invisibility filter. These definitions also contain suitable information for deter-
mining the pick path of each primitive. Some HLHSR methods may affect the generation of the abstract
image. The effect on picking of such methods is method dependent.

Only primitives that are part of the abstract image and which satisfy the pick filter are eligible for picking.
Primitives Wthh satlsfy the mV151b1hty ﬁlter are not conmdered to be part of the abstract 1mage Pnckmg

more than one pnmltlve is ehglble accordmg to the comments above, the implementation shall use a con-
sistent procedure for determining the primitive that is picked.

The pi¢k initial values are tested according to the above criteria whenever the pick!measure process is ini-
tiated. | If these criteria are not satisfied, the process state list is set to NOPICK. The pi(;i measure is
generated from information describing the relationship between the picked-output primitive and its posted
structure network. Pick devices exist only on workstations of category OUTIN.

A STRING measure provides logical input values that are character strings up to a devic¢ dependent
maximpim length specified by the ‘available input buffer size’ value in the data record in the|workstation
description table. The application can initialize a STRING device to establish an ‘input buffer|size’ shorter
than the ‘available input buffer size’. The character set of the input string starts with the ¢haracter set
descritied in ISO 646 (or an implementation dependent character set which contains ISO 644). Switching
of the|character set can occur from character set shifting characters contained in the initial string or
entered by the operator.

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 iden-
tifier, Jogical 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 rgmoved from
the input queue by invocations.of AWAIT EVENT, FLUSH DEVICE EVENTS and CLOSE WORKS-
TATIQN.

When [a trigger that ispart of one or more logical input devices in EVENT mode fires, the repulting event
reporty 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 simultane-
ous 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 has
occurred. Input queue overflow is not reported to the application program immediately. It is reported
via the error mechanism during the next invocation of any PHIGS function that can remove event reports
from the input queue (AWAIT EVENT, FLUSH DEVICE EVENTS, and CLOSE WORKSTATION).
The input queue has to be emptied before further event reports will be added. Between the detection of
input queue overflow and the next time AWAIT EVENT is invoked with the input queue empty, no
events are generated by trigger firings and thus no acknowledgements are provided. (This permits the
application program to determine how many events were in the queue when overflow occurred by calling
AWAIT EVENT with zero timeout.)
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When the input queue overflow error is reported, the trigger causing the overflow is indicated by placing
into the error state list the identification of any one of the logical input devices using that trigger which
was 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 logical input
value into the current event report in the PHIGS state list. The workstation identifier, input class and
device number are returned to the application program directly by AWAIT EVENT. If the queue is
empty, AWAIT EVENT suspends execution until an event report is queued or until the specified timeout

period hasfetapsed:

The applidation program may obtain the contents of the current event report by calling the appropriate
GET <input class> functions or GET LOCATOR 3 or GET STROKE 3 functions, (the*GET| LOCA-
TOR and |GET STROKE functions being the respective shorthands for 2D information). Calls{to GET
LOCATOR and GET LOCATOR 3 will retrieve the same event report, with the Z,coordinate jnforma-
tion being| discarded and not returned to the application program if the former function is used. The
same relationship applies between GET STROKE and GET STROKE 3.

If, after rgmoving the event report there remain in the queue other reports in the same group of simul-
taneous events as the removed report, the ‘more simultaneous events’Centry in the PHIGS state ist is set
to MORE/| Otherwise it is set to NOMORE.

FLUSH DEVICE EVENTS removes all event reports for-a‘specific device from the inpuf queue.
CLOSE WORKSTATION removes from the input queue all’event reports for all logical input d¢vices on
that workstation.

If the ‘more simultaneous events’ entry has the value- MORE, when either FLUSH DEVICE EVENTS or
CLOSE WORKSTATION is invoked, and they remove all the remaining reports in the group of simul-
taneous event reports at the head of the queue, then the entry is set to NOMORE.

4.8.6 Initjalization of input devices

When an input device is in REQUEST mode, it is possible to set certain parameters associated with each

eters affected(by-the three dimensional nature of the input model, e.g. the prompt aind echo
type and echo area / volume (which are retained in the 3D input model for all input classes).

To set the| full complement of the input model device parameters in the workstation state list, [the INI-

TIALIZE [<input ¢lass> 3 functions should be called, and provide the following information:

a) An initial value appropriate to the class. If the initial value violates the rules, an error ogcurs and

statton-state Histis-tinchanged—For-locatorand-stroke-devices;if the initial view-index is unde-

fined when the device is initialized, no error occurs. When the measure process comes into existence,
if the view index is still undefined, the default view index (0) is used to transform the initial point(s).

b) A prompt and echo type that selects the prompting technique and, if echoing is on, the echoing
technique 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 initialize function.
Prompt and echo types above those are reserved for registration. Prompt and echo types less than 0
are device dependent.
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¢) An echo area / volume (XMIN,XMAX,YMIN,YMAX,ZMIN,ZMAX) in device coordinates.
Input device implementations may use the echo area /volume for certain prompt and echo types to
display prompts or echoes.

d) A data record. Some input classes have positions in the data record reserved for specific control
values. These reserved positions are of two types. The first type shall be interpreted if provided by the
application. The second type may be interpreted if provided by the application. A third type of entry
in the data record is used for specific prompt and echo types. These entries may be interpreted if pro-
vided by the application. An implementation can claim support for a prompt and echo type even if it

doeg not use all of the items in the data record for this type. There is a fourth type ot eniry which pro-
vides additional information that is implementation dependent and can be specificcto’a device or
prompt and echo type.
The|data record items of the first type (shall be interpreted if provided by the application) are

1) stroke - input buffer size;

3) valuator - low and high values;

The
4

4

The]
vide

An

Sucq

cu
sh

I no i
are cal
model)
initial
window.

When
is set t

not a v

3) string - input buffer size.

) string - initial editing position.

d by the application) are described in the relevant INITIALIZE <input class> functi

be provided by the application df that prompt and echo type is specified.

ed, then any parameters-associated with the extra dimensionality (i.e., any z value
are not altered. However, if the z value of the initial point of the locator or the first

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

ices, fc1r which the measure is set to NOPICK.

data record items of the second type (may be interpreted if provided by the application
) stroke - initial editing position, spatial interval between points, and time interval between points;

application need only supply those values in the data record up to the last one that
reeding data record entries for data record items of the first two types will be deriv
ent values in the workstation state\list. All data record items specific to a prompt and echo type

troke is invalid, then the z value is set to the value corresponding to z = zmax of the

) are

data record items of the third type (prompt and echo type specific - may be interp(:Eted if pro-

S.

it requires.
ed from the

jitialize functions are called; then the default rules apply. If INITIALIZE <input clasg™> functions

bf the input
point of the
workstation

its measure

h the initial value from the workstation list, unless this is not a valid measure for the dgvice. If it is
alidimeasure for the device, the measure is set to a device dependent value, except f]

or pick dev-

Prompt and echo types describe both the prompt, which informs the operator that the device is available,
and the echo, which informs the operator of the state of the measure. The functions provided to control
input device mode, SET <input class> MODE, also control whether echo is on or off. In addition, an
implementation dependent acknowledgement of successful trigger firings is provided.

The parameters which may be initialized by the application are an initial measure value, prompt and echo
type, echo area / volume, and a data record. These parameters play a similar role for all input classes. In
the case of PICK, pick path order may be initialized by the application also. A description of the types of
items in the data record is given above. Items of the first type (shall be interpreted if provided by the
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application) appear at the beginning of the data record followed by items of the second type (may be
interpreted if provided by the application). The third type of items (prompt and echo type specific - may
be interpreted if provided by the application) follows the items of the first and second types. Only one set
of data items of the third type can exist in the data record at any one time. Items of the fourth type fol-
low the items specified above.

4.8.7 Locator and stroke input using 2D input

The input [model in PHIGS is conceptually 3D with locator and stroke input data processed from DC to
WC coordinates. This implies that the model shall support 2D input devices by appending-a‘third value
obtained internally (from the workstation state tables), or externally (by some extra operatipn, e.g.
request the¢ operator to type in a value). Whether REQUEST LOCATOR, REQUEST 'STROKE, SAM-
PLE LOC}TOR, SAMPLE STROKE, GET LOCATOR or GET STROKE obtain.a Z coordinate from
the operator of a 2D input device is implementation dependent.

For example, under certain circumstances the implementation may determine that for a REQUEST
LOCATOR or REQUEST STROKE command the physical input of the\Z coordinate is not fequired
since the Z coordinate will be discarded at the end of the input pipéline. Similar comments ppply to
SAMPLE LOCATOR and SAMPLE STROKE.

For EVENT input a valid Z coordinate may be required, since no knowledge is available at the fime the
informatiop is being input about whether it will be retrieved by a GET <input class> or GET| <input
class> 3 fynction.

The implementation should specify how 3D input has been realized.
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PHIGS metafile interface

For the purpose of long-term filing of graphical information, PHIGS provides an interface to files called

graphical metafiles. They can be used for
a) transporting graphical information between systems;

b) transporting graphical information from one place to another (for example, by means
tapes);
¢) transporting graphical information from one graphical application to another (for exam

of magnetic

ple, between

GS application programs and application programs using other graphical standards);
d) storing accompanying non-graphical information.

These [purposes cover different aims including picture capture and session capture, the latte

called [audit trail. For the capture of structure definitions, PHIGS provides an archive file f|
the contents of the centralized structure store to be captured. Pictures(in/PHIGS ar
traversal of the centralized structure store. PHIGS provides the MO workstation category toj
tures generated by the traversal process. The precise way in which this is realized is im

depenglent. Annex H of this part of ISO/IEC 9592 describes a mechanism which enables pj

r also being
pormat which
e created by
capture pic-
blementation
fctures to be

capturgd in a sensible manner as a CGM metafile. In this case the MO workstation uses di
mode
TATION or REDRAW ALL STRUCTURES functions are invoked by the application pro;

Metaf; les are input to PHIGS using workstations of catégory MI. Several different wo
categories MO and MI can be used concurrently

It is implementation dependent whether some workstation control and inquiry functions are
or meaningful for MO and MI workstations. Thé workstation description table for a workst

ing a workstation of that type causes the workstation state list entries that are defined

S functions that set those entries. For example, inquiry of those entries can return an

tion dependent error valueiand attempted output using those entries can generate errors.

The application program-may write data into a metafile using WRITE ITEM TO METAFIL]

play update

AIT-NIVE, and a picture description is recorded in the metafile when the UPDATE WORKS-

kstations of

applicable to
ation type of

workstation
pory MO can

ror indicator.
to be initial-

fom unavailable values to.be in an implementation dependent state until the application invokes

implementa-

511

Three
INTE]

consis

functions JGET ITEM TYPE FROM METAFILE, READ ITEM FROM ME]
RPRETITEM are provided to read and interpret metafiles. These functions assume th
s of atsequence of items. Each item is composed of an item type, an item data record length and
an item data record. The item type 1ndlcates the meanmg of the content of the metafile item. PHIGS is
able tq thers. In the second categpry are items
that contain information that was written by an application program (e.g., using WRITE ITEM TO

METAFILE). When an MI workstation is opened, the first item in the metafile becomes the ‘current
item’.

TAFILE and
1at a metafile

GET ITEM FROM METAFILE delivers the item type and item data record length of the current item.
READ ITEM FROM METAFILE copies the contents of the item data record of the current item into a

data area supplied by the application program and then makes the next item in the metafile the current
item.
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INTERPRET ITEM acts on the contents of a metafile item data record supplied by the application pro-
gram (as delivered by READ ITEM FROM METAFILE). The metafile type is determined by INTER-
PRET ITEM from the item type and item data record parameters. The specification of the format and
content of a metafile is not part of this standard. For CGM metafiles (ISO 8632), Annex H describes the

suggested effects of INTERPRET ITEM.

Figure 26 shows one possible relationship between the application program, PHIGS, and a metafile.

Writing the metafile Reading the metafle
APPLICATION PROGRAM APPLICATION PROGRAM
4
graphical ;
PHIGS user 'tts rg:’ graphical user
functions items intefpréted ltems itgms
4 \ 4
PHIGS PHIGS
< TN
N e
metafile metafile
NG N

Figure 26 - Possible usage of metafile
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4.10 PHIGS states

PHIGS is defined by four operating state variables, each of which has at least two possible values. The
four state variables and their values are:

1) System State.

PHOP = PHIGS open.
PHCL = PHIGS closed.

2) Wdrkstation State.

WSOP = Workstation open. At least one workstation is open.
WSCL = Workstation closed. No workstations are open.

3) Strficture State.

STOP = Structure open.
STCL = Structure closed.

4) Archive State.

AROP = Archive open. At least one archive file is open.
ARCL = Archive closed. No archive files are open:

The state values are contained in global variables whichare initialized before the first ipvocation of
PHIGS. The initial values are PHCL, WSCL, STCL, and ARCL. The operating states differ in so far
as ind}vidual PHIGS functions are allowed only in certain operating states, as indicated in the functional
descriptions in clause 5.

The oyerall state of PHIGS is defined by a set ‘of state variables having specific values. These state vari-
ables are characterized by the fact that they allow a complete description of the effects of the functions.
The tqtal set of PHIGS state variables contains the following subsets:

a) |operating states;

b) |PHIGS state list;

¢) [PHIGS traversal state list;

d) |structure state list for.every existing structure;

e) |input queue;

f) [workstation.state list for every open workstation;

g) |PHIGS error state list.

Certaip functions cause these state subsets to be allocated, made available and cancelled. | When these
state gubsets’are allocated, they are initialized with default values. When initializing a workstation state
list, sqme-of the default values will be taken from a workstation description table which contains an entry
for each workstation type supported by the PHIGS implementation. The values of the states are modified
by the PHIGS functions and can be inquired by the application program.

When an error condition is detected during execution of a PHIGS function, PHIGS calls an error han-
dling function. During execution of the ERROR HANDLING function, PHIGS is in an error substate
which corresponds to the operating state when the function was called. In this error substate, PHIGS
allows only inquiry functions, the EMERGENCY CLOSE PHIGS function, and the
ERROR LOGGING function to be executed and no modifications to any of the state lists except the
error state list.
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4.11 Inquiry functions

Inquiry functions return values directly from or derived from the various state lists and workstation
description tables. The data types of the values and the default values of the entries are summarized in
6.1. The inquiry functions of PHIGS 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 indicator’, that determines whether or not the other returned values are valid. The error indicator
parameter is of type integer and, in the event of the other values not being available, returns an error
number, which identifies the appropriate PHIGS error condition. The same error numbers are used as
for non-inquiry Tunctions and thus the standard Iist of error messages should be consulted. If th¢ values
are available, zero is returned in the ‘error indicator’ parameter. For all ‘error indicator’ valuey except
zero the refurned output values are implementation dependent. The description of each inquiry function
lists the eror indicator values that the function can return. Some inquiry functions that retriev¢ values
from the workstation state lists have an input parameter of type ‘Enumeration’ that can)take the fgllowing
values: :

a) SET:| the values are returned exactly as 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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Error handling

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

The B
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PHIG
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B
C
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over

unpre

may

erly gr at least attempt an emergency closure by calling the EMERGENCY CLOSE PH]
Similarly, if the error occurs in functions called by PHIGS and control is not returned prope:
the effects are unpredictable.

The

save as much of the graphical informationproduced as possible. The effects of this function
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direc
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Final}
Eithe
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a)

errors resulting in a precisely defined reaction;

errors resulting in an attempt to save the results of previous operations;
errors which cause unpredictable results including the loss of information.
S recognizes three situations in which errors are detected:

error detected in PHIGS functions;

error detected in functions called from PHIGS (driver functions,{eperating system fun
error detected in other areas of the application program.

prs are detected outside PHIGS (situation C), either theapplication program may
the execution or program execution will be terminated-abnormally. In the latter ca
dictable (class IIT), and in the worst situation, all graphical information produced so 1
lost. If, however, the application program obtains control, it may attempt to close

MERGENCY CLOSE PHIGS function is an implementation dependent facility. Its

ctions);

jegain control

e, results are
Far in this job
PHIGS prop-
GS function.
ly to PHIGS,

purpose is to
pn the works-

are left undefined in this standard. The EMERGENCY CLOSE PHIGS function may be called

y from the application program. It is also called from PHIGS itself as a standard err|
[1 errors.

Or reaction to

y, all errors that are listed explicitly as paﬁ of the definition of PHIGS functions bel

than one error condition applicable, at least one error is reported.

§S:
the identification of the error condition;

ng to class L

r they are detectedwithin PHIGS itself (situation A) or a function called from PHIGS has returned
bl, to the corresponding PHIGS function, with the appropriate error information (situation B). In all
class I cases, PHIGS calls the ERROR HANDLING function. If a PHIGS function if invoked with

pplication’ program may either provide its own ERROR HANDLING function or may use that pro-
as part of PHIGS. Any ERROR HANDLING function accepts the following infdrmation from

b) the identification of the PHIGS function that called the ERROR HANDLING function;

©)

the error file.

The ERROR HANDLING function provided by PHIGS just calls the ERROR LOGGING function,

using

the same set of parameters. The latter performs the following actions:

109


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Error handling PHIGS Functional Overview

d) writes an error message and PHIGS function identification on the error file;
e) returns to the calling function.

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

Example

ERROR HANDLING (error number, identification of PHIGS function, error file);
Interpret PHIGS function and error identification
in prder to select the following cases:

CASE ‘special treatment’:
Interpret error parameters as passed from PHIGS;
Stare information for application program in application supplied data area;
Refturn to calling PHIGS function;

CASE ‘standard treatment’:
Call ERROR LOGGING function with all the above parameters;

Retturn to calling PHIGS function;

A PHIGS application may suppress transfer of control to the ERROR HANDLING function by |setting
the ‘error rg¢porting mode’ in the PHIGS error state list to. OFF using the SET ERROR HANIDLING
MODE fungtion. The default value for ‘error reporting mode’ is ON.

All PHIGS functions perform the following actions after detecting an error condition:
f) set errpr state to ON;
g) call ERROR HANDLING function with'appropriate parameters;
h) set ertor state to OFF;

irst error

The application program supphed ERROR HANDLING functlon has access to the set of PHIGS state
variables. X : : PHIGS
inquiry functlons, the ERROR LOGGING functlon and the EMERGENCY CLOSE PHIGS function
may be called by the application program supplied ERROR HANDLING function. This is achieved by
setting the error state to ON prior to calling the ERROR HANDLING function from PHIGS and setting
the error state to OFF afterwards. An inquiry function cannot generate an error.

Error numbers for errors originating in PHIGS functions can be found in clause 5 under each PHIGS
function.

The following error numbers are reserved:
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1) Unused error numbers less than 2 000 are reserved for future standardization.
m) Error numbers 2 000 to 3 999 are reserved for language bindings.
n) Error numbers greater than or equal to 4 000 are reserved for registration.
NOTE - Error numbers are registered in the the ISO International Register of Graphical Items, which is maintained by the Regis-

tration Authority. When an error has been approved by ISO, the error number will be assigned by the Registration
Authority.

When |multiple errors are possible for a PHIGS function, the order in which they are listed,in clause 5 is
the order in which an implementation should test for and report any error conditions.
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4.13 Special interfaces between PHIGS and application program

A uniform escape mechanism for allowing access to installation and hardware specific features (a “stan-
dard 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 geometric output; by contrast, the GENERALIZED DRAW-
ING PRIMITIVE can generate geometric output not otherwise generated by PHIGS.

The ESCAPE function cannot affect the CSS; by contrast, the GENERALIZED DRAWING J’RIMI—
TIVE and GENERALIZED STRUCTURE ELEMENT functions do generate structure elements.

Examples of specific escape functions anticipated are:
a) suppart of raster devices allowing the display of more than one frame buffer;
b) use of raster-op hardware to manipulate already defined cell arrays.
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4,14 Minimum support criteria

In PHIGS, capabilities are expressed by functions and by ranges of parameters of those functions. It is
recognized that not all implementations will be able to support all possible capabilities, so minimum sup-

port criteria are defined.

There are three different types of capability:

a) An explicitly defined and required capability. Every PHIGS implementation supports the capabil-

ity

capability and, if it does, it is implemented according to explicit function definitions.

¢) A conceptually defined and non-required capability. A PHIGS implementation may

b) |An explicitly defined and noﬁ-required capability. A PHIGS implementation may]

support the

provide the

capability. Its implementation follows general rules given by the PHIGS!¢oncepts and functional

definitions. :
The s¢t of explicitly defined and required capabilities includes

d) |5 predefined polyline, polymarker, interior and edge bundles, and'6 predefined text by

e) [linetypes 1 to 4;

f) marker types 1 to 5;

g) fall text precisions;

h) [interior styles HOLLOW and EMPTY;;

i) one input device for each input class;

i) prompt and echo type 1;

k) [edgetype 1;

1) ¢olour models RGB and CIELUV;

m) modelling clipping operators 1 and\2;

n) [ability to clip against a modelling-clipping volume bounded by 6 distinct planes;

o) [text fonts 1 and 2;

p) text font 1 is monospaced;

q) [annotation styles 1 .and 2;

r) maximum length-of normal and inverted filter lists supported;

s) range of accessible names for NAME SETs: 0-63 (see 4.5.15).
The s¢t of explicitly defined and non-required capabilities includes

t) Interjor styles SOLID, PATTERN, HATCH;
u) transformable patterns;

ndles;

V) prompt-and-echo-types-beyord-typetthataredefined;
w) edgetypes other than SOLID;
x) colour models HSV and HLS.

The set of conceptually defined and non-required capabilities includes

y) linetypes beyond 4;
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z) marker types beyond 5;

aa) colour models beyond the defined set;

ab) specific generalized drawing primitives;

ac) prompt and echo types beyond the defined set;
ad) specific escape functions;

ae) quick update methods;

af) HLHSK;

ag) modelling clipping operators beyond 2;

ah) annqtation styles beyond 2;

ai) specific generalized structure elements.

Table 1 - Minimum required support

Colour models (see note 7) 2 | Edgewidths 1
Foreground Colours 1 Predefined patterns (§ee'note 2) 1
Linetypgs 4 | Settable patterns (s€e’notes 2 and 6) 10
Linewidths 1 Hatch styles (seenote 3)

Predefined polyline bundles 5 | Predefined viéw table entries (see note 4)
Settable [polyline bundles 20 | Settable view table entries

Marker types 5 Display priorities

Marker $izes 1 Input - classes

Predefined polymarker bundles 5 | Prompt and echo types per device

Settable |polymarker bundles 20 -} Length of input queue (see note 5)

Characté¢r heights (see note 1) Available string buffer size (characters)
Charactg¢r expansion factors (see note 1) Available stroke buffer size (points)
Charactér sets Workstations of category OUTIN

1
1
1
String piecision fonts 1 MO workstations
1
2
6

Charactér precision fonts MI workstations

Stroke precision fonts Archive Files
Predefined text bundles HLHSR identifiers
Settable text bundles 20 | Modelling clipping operators
Predefined interior_bundles 5 Distinct planes in modelling clipping volume
Settable |interior.bundles 20 | Annotation styles
Predefined edge bundles 5 ISS filter list length
Settable ledge bundles 20 | Number of available names in nameset
| Edgetypes 1
NOTES

1 Relevant only for character and string precision text.

2 Reclevant only for workstations supporting PATTERN interior style.

3 Relevant only for workstations supporting HATCH interior style.

4 View table entry 0 is always defined, cannot be changed, and is set to the default values.

5 In the case of variable size event reports (i.e. stroke and string), the minimum support requirement assumes event reports
whose size is the respective available buffer size in the table above.

6 The minimum support for settable patterns refers to patterns with a grid size of 2 x 2 cells.
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7 The colour models RGB and CIELUYV are mandatory.
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5.1 Notational conventions
The heading of each function specifies

a) the function’s name, and
b) the PHIGS operating states im which the function may be used A quadruple represemting each of
the four|PHIGS operating states is listed in the following form:

(<system state>,<workstation state>,<structure state>,<archive state>)

Each engry of the quadruple can have the two possible values described in 4.10, and in addifion the
value "' indicating that that particular PHIGS operating state has no effect on‘thé function |(e.g. if
"(PHOP,*,*,*)", the function only requires that PHIGS be open; it does not matter whether a| works-

tation isfopen, a structure is open, or an archive file is open).

The paramgter lists indicate for each entry
c) whether the entry is an input (In) or output (Out) parameter;
d) the name of the parameter;

e) for cqordinate data, the coordinate system (TLC, MC, WC, NPC, DC) used in the functjon call
(coordinate systems are explained in 4.7, while the text local coordinate system is described i 4.5.5,
4.5.6 and 4.5.7);

f) either} for enumeration type data, the permitted values, or, for real and integer data, any restriction
on their value range (for example, ">0"); the notation is explained in 6.1;

g) the data type itself; the notation for the types'is explained in 6.1

All error states for a given function are identified.
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5.2 Control functions

OPEN PHIGS (PHCL,WSCL,STCL,ARCL)
Parameters:
In error file F
In amount of memory units for buffer area I
Effect; The ‘systemn state’ is set to PHOP. The PHIGS state list is allocated and initialized as indicated in

6.5. The PHIGS description table and the workstation description tables are made aygilable.

The entry ‘error file’ in the PHIGS error state list is set to the value specified by the first parame-
ter, error file. The permitted buffer areas which can be used by PHIGS for inferngl purposes is
limited.
NOTE | Certain environments may not permit dynamic memory management. In this case the buffer arca may|be limited in a
static way to be described in the installation documentation.
Refergnces: 4.10 4.12

Errors;

001 | Ignoring function, function requires state (PHCL,WSCL,STCE,ARCL)
450 | Ignoring function, the specified error file is invalid

CLOSE PHIGS (PHOP,WSCL,SICL,ARCL)
Paramjeters:
none

Effect: The ‘system state’ is set to PHCL, The PHIGS description table, the PHIGS statq list and the
workstation description tables become unavailable. All PHIGS buffers are released apd all PHIGS
files are closed.

NOTE} PHIGS can be reopened by invoking the function OPEN PHIGS.
References: 4.10 4.12

Errors:
004 Ignoring function, function requires state (PHOP,WSCL,STCL,ARCL)

OPEN WORKSTATION (PHOP,*,**
Parameters:
In LWU‘ﬁmtaﬁuu rdentifier WI
In connection identifier C
In  workstation type W

Effect: The ‘workstation state’ is set to the state WSOP. PHIGS requests the operating system to establish
the specified connection for a workstation characterized in the workstation description table by the
‘workstation type’. The workstation state list is allocated and initialized. The workstation identif-
ier is added to the ‘set of open workstations’ in the PHIGS state list.

When a workstation is opened, a specific workstation description table is created. This worksta-
tion description table is derived from:
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a) the generic workstation description table specified by the workstation type parameter;
b) information obtained from the device;
¢) other implementation dependent sources.

A ‘workstation type’, which identifies the specific workstation description table is placed in the
workstation state list. The ‘workstation type’ can be inquired from the workstation state list and
used in subsequent inquiries to obtain information from the workstation description table.

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

References] 4.6.2 4.10

Errors:
002 Igngring function, function requires state (PHOP ,* *,*
053 Igngring function, workstation identifier already is in use
050 Igndring function, connection identifier not recognized by the implementation
052 Igngring function, workstation type not recognized by the implementation
055 Igngring function, workstation cannot be opened for an implementation.dépendent reason
063 Igngring function, opening this workstation would exceed the maximum number of simultdneously

open workstations

CLOSE WORKSTATION (PHOP,WSOP, * *
Parameters
In  workstation identifier WI

Effect: An|implicit UPDATE WORKSTATION\ (with the parameter regeneration flag set t¢ PER-
FORM) is performed for the specified workstation. The workstation state list is deallocatgd. The
workstation identifier is removed from:the ‘set of open workstations’ in the PHIGS state [list and
from the ‘list of workstations to which posted’ in the structure state list for every structurg posted
to this workstation. The input queue is flushed of all events from all devices on the workstation
being closed. If the ‘identification of one of the logical input devices that caused an input queue
overflow’ entry in the PHIGS error state list refers to this workstation identifier, then all the con-
tents of that entry beconie. undefined.

The specific workstation description table, created when the workstation was opened, Becomes
unayailable and the-workstation type value associated with this specific workstation description
table becomes iindefined.

The connection to the workstation is released. The workstation state is set to WSCL if ng works-
tatipns remain open. The display surface need not be cleared when CLOSE WORKSTATION is
invgked;-but it may be cleared.
Referencest—4.6.2—4.8.54.10
Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*

054 Ignoring function, the specified workstation is not open
256 Warning, the input queue has overflowed
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REDRAW ALL STRUCTURES (PHOP,WSOP,*,*
Parameters:
In  workstation identifier Wi

In control flag (CONDITIONALLY, ALWAYS)
Effect: All of the following actions are executed in the given sequence:

E

a) All deferred actions for the specified workstation are executed (without intermediate clear-

ing of the display surface).

‘display surface empty’ entry in the workstation state list is NOTEMPTY:
flag is set to ALWAYS, the display surface is cleared regardless of-the
‘display surface empty’ entry. The entry is set to EMPTY.

update state’ entry is PENDING, the ‘current view orientation matrix’, ‘curre
ping matrix’, ‘current view clipping limits’, ‘current x-y clipping indicator’, ¢

b

respective requested entries; and the ‘view transformation‘update state’ entry is
PENDING.

ING, the ‘current workstation window’ and ‘current workstation viewport
assigned the values of the ‘requested workstation window’ and ‘requested
viewport’ entries; and the ‘workstation transformation update state’ entry is
PENDING.

HLHSR mode’ entry in the workstation state list is assigned the value of t
HLHSR mode’ entry; and the {HLHSR update state’ entry is set to NOTPE

f)

empty’ entry in the workstation state list to be set to NOTEMPTY if the set
posted to the workstation is also not empty.

clipping indicator’, ‘current front clipping indicator’ entries-are assigned the Y

If the ‘HLHSR update state’ entry.in*the workstation state list is PENDING,

b) If the control flag is set to CONDITIONALLY, the display surface is cleared only if the

the control
tting of the

For every entry in the view table in the workstation state list, if \the ‘view transformation

t view map-
Current back
ralues of the
set to NOT-

d) If the ‘workstation transformation update state’ entry in the workstation state ljst is PEND-

entries are
workstation
ket to NOT-

the ‘current
e ‘requested
ING.

All structures posted for this‘workstation (i.e., contained in the ‘list of posted ptructures’ in
the workstation state list) are redisplayed. This action typically causes the ‘di

play surface
of structures

g) The ‘state of visual representation’ entry in the workstation state list is set to CORRECT.

Refer¢nces: 4.6.3 4.6.4
Errors:

003 | Ignoring function, function requires state (PHOP,WSOP ,*,*

054 | Ignoring function, the specified workstation is not open

059 | Ignoring-function, the specified workstation does not have output capability (i.e., the workstation

category’is neither OUTPUT, OUTIN, nor MO)

UPDATE WORKSTATION (PHOP,WSOP,*,*
Parameters:

In  workstation identifier WI

In regeneration flag (PERFORM,POSTPONE) E
Effect: All deferred actions for the specified workstation are executed (without intermediate clearing of

the display surface). If the regeneration flag is set to PERFORM and the ‘state of visual
representation’ entry in the workstation state list is DEFERRED or SIMULATED, then the fol-
lowing additional actions are executed in the given sequence:
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a) 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.

b) For every entry in the view table in the workstation state list, if the ‘view transformation
update state’ entry is PENDING, the ‘current view orientation matrix’, ‘current view map-
ping matrix’, ‘current view clipping limits’, ‘current x-y clipping indicator’, ‘current back
clipping indicator’, ‘current front clipping indicator’ entries are assigned the values of the
respective requested entries; and the ‘view transformation update state’ entry is set to NOT-

PENDING.

f

STA'

PENDING.

HLHSR mode’ entry; and the ‘HLHSR update state’ entry is sét'to NOTPENDING

empty’ entry in the workstation state list to be NOTEMPTY if the set of structure:
to the workstation is also not empty.

) The ‘state of visual representation’ entry in the workstation state list is set to CORRI
egeneration flag is PERFORM, UPDATE WORKSTATION suspends the effect of SET DISPLAY U
[E. In that case, it is equivalent to the following sequence of functions:

INQUIRE WORKSTATION STATE;

save deferral state;

SET DISPLAY UPDATE STATE (ASAP;... );
set deferral state to saved value;

) If the ‘workstation transformation update state’ entry in the workstation state list s, PEND-
ING, the ‘current workstation window’ and ‘current workstation viewport’,entiies are
assigned the values of the ‘requested workstation window’ and ‘requested. workstation
viewport’ entries; and the ‘workstation transformation update state’ entry is set tq NOT-

) If the ‘HLHSR update state’ entry in the workstation state list is PENDING, the ‘current
HLHSR mode’ entry in the workstation state list is assigned the,value of the ‘requested

) All structures posted for this workstation (i.e., contained in the ‘list of posted structpires’ in
the workstation state list) are redisplayed. This action typically causes the ‘display [surface

posted

CT.
IPDATE

11

If the value of ‘state of visual representation’ is CORRECT or the regeneration flag is set to POSTPONE, UPDATE
WORKSTATION initiates the transmission of blocked data. If the value of ‘statc of visual representation’ is
DEFERRED or SIMULATED and the regeneration flag is PERFORM, UPDATE WORKSTATION haves as
RE W ALL STRUCTURES ON WORKSTATION.
References:| 4.6.3 4.6.4
Errors:
003 Igndring function; function requires state (PHOP,WSOP,*,*
054 Igndring function, the specified workstation is not open
059 Igngring function, the specified workstation does not have output capability (i.e., the workstation
category(isyneither OUTPUT, OUTIN, nor MO)
SET DISPLAY UPDATE STATE (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WI
In  deferral mode (ASAP, BNIG, BNIL, ASTI, WAIT) E
In  modification mode (NIVE, UWOR, UQUM) E
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Effect: The entries ‘deferral mode’ and ‘modification mode’ for the specified workstation are set in the
workstation state list. Depending on the new value of ‘deferral mode’, the transmission of

deferred output may be initiated.

References: 4.6.3
Errors:

003
054
059

MESSAGE ~ (PHOP
Paramg¢ters:

In
In

Effect

Referdnces: 4.6.5
Errors

003
054

Ignoring function, function requires state (PHOP,WSOP,* *
Ignoring function, the specified workstation is not open

category is neither OUTPUT, OUTIN, nor MO)

workstation identifier
message

1 The message function:

a) may display a message at an implementation ‘dependent location on the
viewport or on some separate device associated with the workstation.

b) does not alter the PHIGS state list.
¢) may affect the workstation in a purely-local way (for example, requesting thg
change paper). Possible effects on the-execution of the application program

mentation dependencies manual.

Ignoring function, function requires state (PHOP,WSOP,*,*
Ignoring function, the specified workstation is not open

workstation

LWSOP,*,*

WI
S

workstation

operator to
pr on subse-

quent commands sent to the workstation by PHIGS shall be stated explicitly in the imple-
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5.3 Output primitive functions

POLYLINE 3 (PHOP,*,STOP,*)
Parameters:
In point list MC L(P3)

Effect: This function fully specifies the three dimensional form of the polyline primitive. Depending upon
the ‘edit mode’, a “polyline 3” element is inserted into the open structure after the ‘element
pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘element pointej;nis then
updated to point to this “polyline 3” structure element. The value specified by the parameter is

iated with the element.

en an element of this type is interpreted a connected sequence of straight lines is generated
ing from the element’s first point and ending at the element’s last point.cThe current yalues of

itive. The polyline attributes are described in 4.5.3.

A [‘polyline 3” element with less than two points will be placed irthe open structure. [When a
“polyline 3” element with less than two points is interpreted it will-have no visual effect.

Referencle)]: 451 452 453 4512 4513 4514 4515 4516 4517 4.6.3

Errors:;
005 Ignoring function, function requires state (PHOP,* ,STOP,*)

POLYLINE (PHOP,*,$TOP,*)
Parameters:
In point list MC L(P2)

Effect: This function specifies the two dimensional (X and Y), shorthand form of the polyline primitive.
The “polyline” form is assumed to have the z-coordinate equal to 0. Depending upon the ‘edit
mode’, a “polyline” element.is inserted into the open structure after the ‘element pojnter’ or
replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is then updated to
point to this “polyline” structure element. The value specified by the parameter is associdted with
thel element.

When an element(of this type is interpreted a connected sequence of straight lines is generated
starting from the element’s first point and ending at the element’s last point. The current yalues of
the polyline_attributes, as defined in the PHIGS traversal state list (see 6.4), are bound to the
primitive. The polyline attributes are described in 4.5.3.

A [‘polyline” element with less than two points will be placed in the open structure. (When a
“polyline” element with less than two points is interpreted it will have no visual effect.

References: 4.5.1 4.52 453 4.512 4.5.13 4.5.14 4515 4516 4517 4.6.3

Errors:
005 Ignoring function, function requires state (PHOP,* , STOP,*)

POLYMARKER 3 (PHOP,*,STOP,*)
Parameters:
In point list MC L(P3)
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Effect:

Refergnces: 4.5.1 4.5.2 4.54 4.5.12 4.5.13 4.5.14 4.5.15 4516 4.5.17 4.6.3

Errors
005

POL
Param
In
Effect

Referg

Errorst

005

TEXT
Param
In

This function fully specifies the three dimensional form of the polymarker primitive. Depending
upon the ‘edit mode’, a “polymarker 3” element is inserted into the open structure after the ‘ele-
ment pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is
then updated to point to this “polymarker 3” structure element. The value specified by the
parameter is associated with the element.

When an element of this type is interpreted a sequence of markers is generated to identify all of
the element’s positions. The current values of the polymarker attributes, as defined in the PHIGS
traversal state list (see 6.4), are bound to the primitive. The polymarker attributes are described in
4.5.4.

Ignoring function, function requires state (PHOP,* STOP,*)

ARKER (PHOP,*,STOP,*)
ters:
point list MC L(P2)
This function specifies the two dimensional (X and Y);“shorthand form of the polymarker primi-
tive. The “polymarker” form is assumed to have z-coordinate equal to 0. Depending upon the
‘edit mode’, a “polymarker” element is inserted‘into the open structure after the ‘element pointer’
or replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is then updated

to point to this “polymarker” structure element. The value spec1f1ed by the parameter is associ-
ated with the element.

When an element of this type is interpreted a sequence of markers is generated to identify all of
the element’s positions. The current’values of the polymarker attributes, as defined ip the PHIGS
traversal state list (see 6.4), are bound to the primitive. The polymarker attributes are| described in
4.5.4.

nces: 4.5.1 4.5.2 4.5.4.4.5.12 4513 4514 4.5.15 4.5.16 4517 4.63

Ignoring function, function requires state (PHOP,*,STOP,*)

In
In

Effect:

3 (PHOP,*,STOP,*)
eters:
text-position MC P3
text direction vectors MC 2XV3
character string S
This function fully specifies the three dimensional form of the text primitive. Depending upon the

‘edit mode’, a “text 3” element is inserted into the open structure after the ‘element pointer’ or
replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is then updated to
point to this “text 3” structure element. The values specified by the parameters are associated
with the element.

When an element of this type is interpreted a character string is generated. The current values of
the text attributes, as defined in the PHIGS traversal state list (see 6.4), are bound to the primi-
tive. The text attributes are described in 4.5.5.

123


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Output primitive functions PHIGS Functional Specification

The 3D text primitive is located on the plane defined by the element’s text position and the
element’s text direction vectors.

The first text direction vector defines the positive X-axis of the text local coordinate system. The
first and second text direction vectors are used to define the positive Y-axis of the text local coor-
dinate system. The directions specified by character up vector and text path will be relative to this
text local coordinate system (as described in 4.5.5).

When an element of thls type is mterpreted 1f the element’s text dxrectlon vectors fall to define
the syste arallel),

the values (1 0 0) and (0 1 0) will be used.
NOTE - Tex{ is clipped in a way that depends on text precision as defined by the text attributes in the PHIGS trayersal state list.
Referencest 4.5.1 4.5.2 4.5.5 4.5.12 4.5.13 4.5.14 4.5.15 4.5.16 4.5.17 4.6:3

Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)

(PHOP,*,STOP,*)
text position MC P2
character string S

is function specifies the two dimensional (X and\Y), shorthand form of the text primitive. The

plane as defined in the modelling coordinate system. Depending upon the ‘edit mode’, 3 “text”
ent is inserted into the open structuré.after the ‘element pointer’ or replaces the glement
poihted at by the ‘element pointer’. The ‘element pointer’ is then updated to point to this “text”
strycture element. The values specified by the parameters are associated with the element.

When an element of this type is int€rpreted a character string is generated. The current values of
the| text attributes, as defined in.the PHIGS traversal state list (see 6.4), are bound to the primi-
tivg. The text attributes are described in 4.5.5.

NOTE - Text is clipped in a way that depends on the text precision as defined by the text attributes in the PHIGS travprsal state
list.
References: 4.5.1 4.5.2 4.5!5 4.5.12 4.5.13 4.5.14 4.5.15 4.5.16 4.5.17 4.6.3

Errors:
005 Ignpring function, function requires state (PHOP,* STOP,*)

ANNOTA EEATIVE3 (PHOP;*,STOP,*)
Parameters:
In reference point MC P3
In  annotation offset NPC V3
In  character string S

Effect: This function fully specifies the three dimensional form of the annotation text relative primitive.
Depending upon the ‘edit mode’, an “annotation text relative 3" element is inserted into the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
The ‘element pointer’ is then updated to point to this “annotation text relative 3” element. The
values specified by the parameters are associated with the element.
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When an element of this type is interpreted a character string is generated according to the
‘current annotation style’ entry in the PHIGS traversal state list. The 3D annotation point is com-
puted by adding the element’s annotation offset to the element’s transformed reference point. The
3D annotation point specifies a position in NPC space that forms the origin of the text local coor-
dinate system. The z-component of the annotation point specifies the x-y plane in NPC space on
which the annotation will be placed. The current values of the annotation text attributes, as
defined in the PHIGS traversal state list (see 6.4), are bound to the primitive. The annotation text
attributes are described in 4.5.6.

Refered

Errors
005

ANNQG

Parame

In
In
In

Effect

If the ‘current annotation style’ entry in the PHIGS traversal state list indicates that
to be generated, the lead line connects the transformed reference point with the ann

traversal state list.
nces: 4.5.1 4.5.2 4.5.6 4.5.12 4513 4.5.14 4515 4.5.16 4517 463

Ignoring function, function requires state (PHOP,* ,STOP,*)

TATION TEXT RELATIVE
ters:

MC
NPC

reference point
annotation offset
character string

relative primitive. The “annotation text relative” element assumes both the referen:
annotation offset z-coordinates equal zero (0). Depending upon the ‘edit mode’, an
text relative” element is inserted into the open structure after the ‘element pointer’ or
element pointed at by the ‘element pointer’. The ‘element pointer’ is then updated

the element.
When an element of this type is interpreted a character string is generated accol

The appearance of the lead line is derived from the polyline attributes defined in

lead line is
ation point.
the PHIGS

(PHOP,*,STOP,*)

P2
V2
S

This function specifies the two dimensionial (X and Y), shorthand form of the anpotation text

be point and
‘“annotation
replaces the
| to point to

this “annotation text relative’’. element. The values specified by the parameters are asgociated with

rding to the

‘current annotation style’ entry in the PHIGS traversal state list. The annotation point
by adding the element’s annotation offset to the element’s transformed reference poi

is computed
. The anno-

tation point specifies a position in NPC space that forms the origin of the text local cdordinate sys-
tem. The z-coordinate of the annotation point specifies the x-y plane in NPC space ¢n which the
annotation will be placed. The current values of the annotation text attributes, as defined in the

PHIGS traversal state list (see 6.4), are bound to the primitive. The annotation text attributes are
described in 4.5.6.

If *Current annotation style’ in the PHIGS traversal state list indicates that a lead line|is to be gen-

Refere

Errors:
005

erated, the lead line connects the transformed reference point with the annotation point. The
appearance of the lead line is derived from the polyline attributes defined in the PHIGS traversal
state list.

nces: 4.5.1 4.5.2 4.5.6 4.5.12 4.5.13 4.5.14 4515 4.5.16 4.5.17 4.6.3

Ignoring function, function requires state (PHOP,* ,STOP,*)
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FILL AREA 3 (PHOP,*,STOP,*)
Parameters:

In point list MC L(P3)

Effect: This function fully specifies the three dimensional form of the fill area primitive. Depending upon
the ‘edit mode’, a “fill area 3” element is inserted into the open structure after the ‘element
pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is then
updated to point to this “fill area 3” structure element. The value specified by the parameter is

associ nt;

Wth an element of this type is interpreted an implicitly closed polygonal area is generated. The
curtent values of the fill area (interior) attributes, as defined in the PHIGS traversal state Jlist (see
6.4), are bound to the primitive. The fill area attributes are described in 4.5.8.

A “{fill area 3" element with less than three vertices will be placed in the opef |structure. When a
“fil] area 3" element with less than three vertices is interpreted it will have fio-visual effect

NOTE - The [planarity of a FILL AREA 3 primitive is not verified by PHIGS; the results when @ non-planar fill area is|displayed
are implementation dependent.

There is an important distinction between the FILL AREA and FILL AREA SET 'primitives. FILL AREA SET primi-
tives| have edge attributes, but FILL AREA primitives do not.

References; 4.5.1 4.5.2 4.5.8 4.5.12 4.5.13 4.5.14 4.5.15 4.5.16 4517 4.6.3

Errors:
005 Ignéring function, function requires state (PHOP,* ,STOP,¥*)

FILL AREA (PHOP,*,STOP,*)
Parameters|
In point list MC L(P2)

The fill area primitive is assumed to have z-coordinates equal to 0. Depending upon the ‘edit
modle’, a “fill area” element’is inserted into the open structure after the ‘element pointer’ or
replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is then upgated to
point to this “fill area™ structure element. The value specified by the parameter is associated with
the |element.

Whien an element of this type is interpreted an implicitly closed polygonal area is generated. The
curfent valuesof the fill area (interior) attributes, as defined in the PHIGS traversal state [list (sce
6.4), are bound to the primitive. The fill area attributes are described in 4.5.8.

A ffill area” element with less than three vertices will be placed in the open structure. When a
“fil] area” element with less than three vertices is interpreted it will have no visual effect.
NOTE - There is an important distinction between the FILL AREA and FILL AREA SET primitives. FILL AREA SET primi-
tives have edge attributes, but FILL AREA primitives do not.
References: 4.5.1 4.5.2 4.5.8 4.5.12 4513 4.5.14 45.15 4.5.16 4.5.17 4.6.3

Errors:
005 Ignoring function, function requires state (PHOP,* ,STOP,*)

Effect: This function specifies the two dimensional (X and Y), shorthand form of the fill area pﬁmitive.
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FILL AREA SET 3 (PHOP,*,STOP,*)
Parameters:
In list of point lists MC L(L(P3))

Effect: This function fully specifies the three dimensional form of the fill area set primitive. Depending
upon the ‘edit mode’, a “fill area set 3” element is inserted into the open structure after the ‘ele-
ment pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is
then updated to point to this “fill area set 3" structure element. The value specified by the param-

100 (01

When an element of this type is interpreted a set of polygonal areas made up ofcthe|collection of
subareas is generated. A subarea is defined by a single list of points. Each subarea is implicitly
closed. The current values of the fill area set (interior and edge) attributes, as dgfined in the
PHIGS traversal state list (see 6.4), are bound to the primitive. The fill ‘area set attributes are

described in 4.5.9.

A “fill area set 3” element with a subarea (defined by a single list of points) with le
vertices or an empty list of point lists will be placed in the open structure. When a “fi
element with a subarea with less than three vertices or an emptylist of point lists is {
will have no visual effect.

The edges of the fill area set are not necessarily displayéd. The existence and aj
edges are under attribute control.

s than three
1 area set 3”
nterpreted it

bpearance of

NOTE  The planarity of FILL. AREA SET 3 primitives is not verified by PHIGS; the results when a non-planar fill area is
displayed are implementation dependent.
There is an important distinction between the FILL. AREA and FILL AREA SET primitives. FILL. AREA SET primi-
tives have edge attributes, but FILL, AREA primitives do not.
References: 4.5.1 4.5.2 4.5.8 4.59 4512 4513 45.14 4.5.15 4.5.16 4.5.17 4.6.3
Errorg:
005 | Ignoring function, function requires state (PHOP,* STOP,*)
FILL |AREA SET (PHOP,*,STOP,*)
Paramjeters:
In | list of point lists MC | L(L(P2))
Effect: This function specifies the two dimensional (X and Y), shorthand form of the fill

‘edit mode’, a ““fill area set” element is inserted into the open structure after the ‘ele
or replaces the element pointed at by the ‘element pointer’. The ‘element pointer’ is

alea set primi-
tive. Theill area set primitive is assumed to have z-coordinates equal to 0. Depencii‘ng upon the

ent pointer’
then updated
is associated

to’ point to this “fill area set” structure element. The value specified by the parameter
with-the-element:

When an element of this type is interpreted a set of polygonal areas made up of the collection of
subareas is generated. A subarea is defined by a single list of points. Each subarea is implicitly
closed. The current values of the fill area set (interior and edge) attributes, as defined in the
PHIGS traversal state list (see 6.4), are bound to the primitive. The fill area set attributes are
described in 4.5.9.

A “fill area set” element with a subarea (defined by a single list of points) with less than three
vertices or an empty list of point lists will be placed in the open structure. When a “fill area set”
element with a subarea with less than three vertices or an empty list of point lists is interpreted it
will have no visual effect.
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The edges of the fill area set are not necessarily displayed. The existence and appearance of
edges are under attribute control.

NOTE - There is an important distinction between the FILL AREA and FILL AREA SET primitives. FILL. AREA SET primi-
tives have edge attributes, but FILL AREA primitives do not.
References: 4.5.1 4.52 4.5.8 4.59 4512 4.5.13 4514 4515 45.16 4.5.17 4.6.3

Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)

CELL ARRAY 3 (PHOP,*,STOP,*)

. Parameters
In cellparallelogram (P,Q,R) MC 3xP3
In colgur index array : (0..n) A(D

Effect: Thig function fully specifies the three dimensional form of the cellarray primitive. Depending
upon the ‘edit mode’, a “cell array 3” element is inserted into the 'open structure after the ‘ele-
ment pointer’ or replaces the element pointed at by the ‘elementpointer’. The ‘element pojnter’ is
then updated to point to this “cell array 3” structure elementsThe values specified by the parame-
ters|are associated with the element.

Wal;tln an element of this type is interpreted a cell arrayds)drawn using the element’s cell pgrallelo-
gramn and the element’s colour index array.

The| minimal simulation required is to draw the transformed boundaries of the element’s cell
parallelogram, using implementation dependent colour, linewidth and linetype.

References] 4.5.1 4.5.2 4.5.10 4.5.12 4.5.13.\ 4.5.14 4.5.15 4.5.16 4.5.17 4.6.3
Errors:
005 Igngring function, function requires state (PHOP,* STOP,*)

117  Igngring function, one of the dimensions of the colour index array is less than zero
113 Ignaring function, the colour index,value is less than zero

CELL ARRAY (PHOP,*,S[TOP,*)
Parameters
In celljrectangle(P,Q) MC 2xP2
In coldur index array (0..n) A(D

Effect: Thig function specifies the two dimensional (X and Y) form of the cell array primitive. The “cell
array™ form is assumed to have z-coordinates equal to 0. Depending upon the ‘edit mc»df.:,l’-Jl a “cell
array” element is inserted into the open structure after the ‘element pointer’ or replaces the ele-
ment pointed at by the ‘element pointer’. The ‘element pointer’ is then updated to point to this
“cell array” structure element. The values specified by the parameters are associated with the ele-
ment.

When an element of this type is interpreted a cell array is drawn using the element’s cell rectangle
and the element’s colour index array.

The minimal simulation required is to draw the transformed boundaries of the element’s cell rec-
tangle, using implementation dependent colour, linewidth and linetype.
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References: 4.5.1 4.5.2 4.5.10 4.5.12 4.5.13 4.5.14 4.5.15 4.5.16 4.5.17 4.6.3

Errors
005
117
113

GENE
Parameters:

In
In
In

Effect

NOTE

Ignoring function, function requires state (PHOP,*,STOP,*)
Ignoring function, one of the dimensions of the colour index array is less than zero
Ignoring function, the colour index value is less than zero

1:1989 (E)
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RALIZED DRAWING PRIMITIVE 3

point list MC
GDP 3 identifier

GDP 3 data record

This function fully specifies the three dimensional form of the generalized drawin
Depending upon the ‘edit mode’, a “generalized drawing primitive-3” element is inse
open structure after the ‘element pointer’ or replaces the elemeént pointed at by {
pointer’. The ‘element pointer’ is then updated to point to-this “generalized drawing
structure element. The values specified by the parameters ‘are associated with the elem

When an element of this type is interpreted a GENERALIZED DRAWING PR
(GDP 3), of the type indicated by the element’s GDP 3 identifier, is drawn using t
point list and the element’s GDP 3 data record. {The values of the entries in the P.
state list, for the sets of polyline, polymarker; text, interior, or edge attributes, are
primitive. When the GDP 3 generates output-at the workstation, zero or more of the
butes are used. In particular, the onesnost appropriate for the specified GDP 3 |
selected for the GDP 3 as part of the definition of the GDP 3 (they are defined in the
description table). The GDP 3 behaves like other output primitives with respect to
mation pipeline.

The parameters are transmitted to the workstation and interpreted in a workstation dependent way. In
capabilities of the workstation can-be-addressed. No error occurs when an element of this type is interprete

For example, some of the primitives anticipated at present are:
a) sphere: points given are centre, peripheral point;
b)
<)
d)

circular arc: ,points given are centre, start point, end point to be connected anticlockwise in modell
ellipsoid:" points given are 2 focal points, peripheral point;

eHiptic arc: points given are 2 focal points, start point, end point to be connected anticlockwise in
dinates;

e)

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

(PHO¥R

,*,STOP,*)

L(P3)
G3
D
g primitive.
rted into the
he ‘element
primitive 3”
ent.
IMITIVE 3
he element’s
GS traversal
und to the
sets of attri-
primitive are
workstation
the transfor-

this way special
d if a particular

workstation cannot display the-GDP 3 primitive. The GDP 3 primitive is displayed on all workstations capable of doing so.

ng coordinates;

modelling coor-

mended set of attributes to use for examples a and ¢ above would be the fill area or fill area set attributes.

es. The recom-

It should be emphasized that the points of the element’s point list are transformed by PHIGS after the interpretation of the

points (as defining, say, a spline curve or circle) is performed by the workstations. The intention is that the

geometric form

of the primitive will be transformed in a similar way to other primitives. For example, a GDP 3, which defines a circle,
would appear as an cllipse when the transformation has differential scaling for coordinate axes. Each specific GDP 3 defin-
ition defines how the transformation is applied to the points and the shape of the GDP 3 in order that this effect is
achieved. Though the points cannot be clipped, the resulting output of the GDP 3 is clipped against any enabled clipping
boundaries. If a specific GDP 3 is available on a workstation but is unable to be generated because the current transforma-
tions or clipping are such that the preceding conditions would be violated, no error is generated, but the GDP 3 is not
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generated.

The element’s GDP 3 data record attribute list may contain additional data for each point (for example, vertex order for
splines) which remain untransformed. These have to be defined for a specific GDP 3. In defining a new GDP 3, the
PHIGS design concepts (see clause 0) are not violated. The set of generalized drawing primitives implemented on a
workstation may be empty.

Where the function’s GDP 3 identifier parameter is bound to an integer in a programming language, GDP 3 identifiers
greater than 0 are reserved for registration and GDP 3 identifiers less than O are implementation dependent.

Registra-
tion Authority (see 4.1.2). When a GDP 3 has been approved by ISO, the GDP 3 ldenl:lfler will be assigned by the Regis-
tration Authority.

“Generalized drawing primitive 3” elements are placed into the open structure even if the specified 'generalized| drawing
primilive 3 is not supported by the implementation. When an element of this type is interpreted, if a *“generalized drawing
primifive 3” element is encountered that the workstation does not recognize, it will be ignored.

References:| 4.5.1 4.5.2 4.5.11 4.5.12 4.5.13 4.5.14 4.5.15 4.5.16 4,6.3’ 4.13
Errors: ,
005 Ignoring function, function requires state (PHOP,*,STOP,*)
GENERALIZED DRAWING PRIMITIVE (PHOP,*,STOP,*)
Parameters:
In  point list MC L(P2)
In GD& identifier G2
In GDF data record D
Effect: This|function specifies the two dimensional (X and Y), shorthand form of the generalized drawing
primitive. The “generalized drawing primitive” form is assumed to have z-coordinates equal to 0.
Depe¢nding upon the ‘edit mode’, a “‘generalized drawing primitive” element is inserted into the
strudture after the ‘element pointér’ or replaces the element pointed at by the ‘element ppinter’.
The |‘element pointer’ is then updated to point to this “‘generalized drawing primitive” structure

NOTE -

130

elenent. The values specified-by the parameters are associated with the element.

When an element of this\type is interpreted a generalized drawing primitive (GDP), of the type
indigated by the element’s GDP identifier, is drawn using the element’s point list apd the
element’s GDP data.record. The values of the entries in the PHIGS traversal state list, for the
sets pf polyline, polymarker, text, interior, or edge attributes, are bound to the primitive. | When
the GDP generates output at the workstation, zero or more of the sets of attributes are used. In
particular, the“ones most appropriate for the specified GDP function are selected for the (GDP as
part [of the ‘definition of the GDP (they are defined in the workstation description table). The
GDP behaves like other output primitives with respect to the transformation pipeline.

The parameters are transmitted to the workstation and interpreted in a workstation dependent way. In this way special
capabilities of the workstation can be addressed. No error occurs when an element of this type is interpreted if a particular
workstation cannot display the GDP primitive. The GDP primitive is displayed on all workstations 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 modelling coordinates;
¢) ellipse: points given are 2 focal points, peripheral point;

d) elliptic arc: points given are 2 focal points, start point, end point to be connected anticlockwise in modelling coor-
dinates;
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¢) interpolating curve (for example, spline): points given are interpolated.
The recommended set of attributes to use for the above GDP examples would be the polyline attributes.

It should be emphasized that the points of the element’s point list are transformed by PHIGS after the interpretation of the
points (as defining, say, a spline curve or circle) is performed by the workstations. The intention is that the geometric form
of the primitive will be transformed in a similar way to other primitives. For example, a GDP, which defines a circle,
would appear as an ellipse when the transformation has differential scaling for coordinate axes. Each specific GDP defini-
tion defines how the transformation is applied to the points and the shape of the GDP in order that this effect is achieved.
Though the points cannot be clipped, the resulting output of the GDP is clipped against any enabled clipping boundaries.

References: 4.5.1 4.5.2 4.5.11 4.5.12 4.5.13<4.5.14 4.5.15 4.5.16 4.6.3 4.13

Errorg:
005

If a specific GDP is available on a workstation but is unable to be generated because the current transfojmaﬁons or clip-
ping are such that the preceding conditions would be violated, no error is generated, but the GDP is.not) ggnerated.

The element’s GDP data record attribute list may contain additional data for each point (for example, vertex order for
splines) which remain untransformed. These have to be defined for a specific GDP. In defining a new GDP, the PHIGS
design concepts (see clause 0) are not violated. The set of generalized drawing primitives.implemented qn a workstation
may be empty.
Where the function’s GDP identifier parameter is bound to an integer in a prograifiming language, GDP identifiers greater
than O 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 py the Registra-
tion Authority (see 4.1.2). When a GDP has been approved by ISO, th¢'GDP identifier will be assigned py the Registra-
tion Authority.

“Generalized drawing primitive” elements are placed into the open structure even if the specified gengralized drawing
primitive is not supported by the implementation. When an-element of this type is interpreted, if a “‘generalized drawing
primitive”’ element is encountered that the workstation does not recognize, it will be ignored.

Ignoring function, function requires state (PHOP,*,STOP,*)
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5.4 Attribute specification functions

5.4.1 Bundled attribute selection

SET POLYLINE INDEX (PHOP,*,STOP,*)
Parameters:

In polylme index (1 n) I
Effect: Dep ; c—edit-mede —a—set-pelyline-index’elemer is-inserted-into-the-open struc-

ture, after the element pointer’ or replaces the element pomted at by the element pointdr’. The
‘elefnent pointer’ is then updated to point to this “set polyline index” element. The valu¢ speci-
fied|by the parameter is associated with the element.

Wheén an element of this type is interpreted the ‘current polyline index’ entry in the PHIGS
traversal state list is set to the value associated with the element. This value is'used when glisplay-
ing subsequent POLYLINE output primitives.

References] 4.4 4.5.2 4.5.3

Errors:
005 Ignjring Junction, function requires state (PHOP,* ,STOP,*)
100 Igngring function, the bundle index value is less than one

SET POLYMARKER INDEX (PHOP,*,STTOP,*)
Parameters
In  polymarker index (1..n) I

Effect: Depending upon the ‘edit mode’, a “set-polymarker index” element is inserted into thHe open
strufture after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
The| ‘element pointer’ is then updated to point to this “set polymarker index” element. The value
spedified by the parameter is associated with the element.

When an element of this type.is interpreted the ‘current polymarker index’ entry in the PHIGS
traversal state list is set to the‘value associated with the element. This value is used when fisplay-
ing pubsequent POLYMARKER output primitives.

References] 4.4 4.5.2 454

Errors:
005 Ignqgring function, function requires state (PHOP,*,STOP,*)
100 Ignqring function, the bundle index value is less than one

SET TEXT INDEX (PHOP,*,STOP,*)
Parameters:
In text index (1..n) I

Effect: Depending upon the ‘edit mode’, a “set text index” element is inserted into the open structure
after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set text index” element. The value specified by the
parameter is associated with the element.
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When an element of this type is interpreted the ‘current text index’ entry in the PHIGS traversal
state list is set to the value associated with the element. This value is used when displaying subse-
quent TEXT and annotation text output primitives.

References: 4.4 4.52 4.55 4.5.6

Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)
100 Ignoring function, the bundle index value is less than one

SET INTERIOR INDEX (PHOP,*,STOP,*)
Parameters:
In |interior index (1..n) I

Effect] Depending upon the ‘edit mode’, a “set interior index™ element is inserted into the open structure
after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set interior index” element. The value| specified by
the parameter is associated with the element.

When an element of this type is interpreted the ‘current ‘interior index’ entry in the PHIGS traver-
sal state list is set to the value associated with the element. This value is used whe¢n displaying
subsequent FILL. AREA and FILL AREA SET odtput primitives.

Referdnces: 4.4 4.5.2 4.5.8 4.5.9

Errors
005 | Ignoring function, function requires state (PHOP,* ,STOP,*)
100 | Ignoring function, the bundle index value\is less than one

SET EDGE INDEX (PHOP,*,STOP,*)
Parameters:
In | edge index (1.n) I

Effect] Depending upon-the ‘edit mode’, a “set edge index” element is inserted into the open structure
after the ‘elemient pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set edge index” element. The valug specified by
the parameter is associated with the element.

When.an element of this type is interpreted the ‘current edge index’ entry in the PHEGS traversal
state list is set to the value associated with the element. This value is used when displaying subse-
quent FILL. AREA SET output primitives.
References: 4.4 4.5.2° 459

Errors:
005 Ignoring function, function requires state (PHOP,* STOP,*)
100 Ignoring function, the bundle index value is less than one
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5.4.2 Individual attribute selection

SET LINETYPE (PHOP,*,STOP,*)

Parameters:
In linetype I
Effect: l?lependmg upon the edlt mode a “set hnetype element is mserted into the open structure after
the ; cleme : ‘element

pointer’ is then updated to pomt to thjs “set lmetype element The value spec1f1ed by the
eter|is associated with the element.

Whén an element of this type is interpreted the ‘current linetype’ entry in the PHIGS traversal
statg list is set to the value associated with the element. This value is used when displaying subse-
quent POLYLINE output primitives displayed when the ‘current linetype ASF’ entry|in the
PHIGS traversal state list is INDIVIDUAL. This value does not affect the display of subsequent
POLYLINE output primitives displayed when the ‘current linetype ASF” entry in the PHIGS
traversal state list is BUNDLED.

Lingtypes are as follows:

param-

=0 implementation dependent
1  solid line

2 dashed line

3  dotted line

4  dashed-dotted line
=5 reserved for.registration

Whén an element of this type is interpreted,.if the element’s linetype is not available on a|works-
tatign, linetype 1 is used on that workstation.

NOTE - Linetype values are registered in the ISO International Register of Graphical Items, which is maintained by the [Registra-
tion Authority (see 4.1.2). When a linetype has been approved by ISO, the linetype will be assigned by the Registration
Authprity.

References:| 4.4 4.5.2 453

Errors:
005 Igndring function, function requires state (PHOP,* , STOP,*)

SET LINEWIDTH SCALE FACTOR (PHOP,*,STOP,*)
Parameters:
In linewidth scale factor R

Effect: Depending upon the “edit mode’; a “set linewidth scale Tactor” element is inserted into the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘clement pointer’.
The ‘element pointer’ is then updated to point to this “set linewidth scale factor” element. The
value specified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current linewidth scale factor’ entry in the
PHIGS traversal state list is set to the value associated with the element. This value is used when
displaying subsequent POLYLINE output primitives displayed when the ‘current linewidth scale
factor ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does not affect
the display of subsequent POLYLINE output primitives displayed when the ‘current linewidth
scale factor ASF’ entry in the PHIGS traversal state list is BUNDLED.
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When an element of this type is interpreted the element’s linewidth scale factor value is multiplied
by the nominal linewidth on a workstation; the result is mapped by the workstation to the nearest

available linewidth.

References: 4.4 4.5.2 4.5.3

Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)
SET POLYLINE COLOUR INDEX (PHOP,*,STOP,*)
Paranjeters:
In | polyline colour index (0..n) I
Effect: Depending upon the ‘edit mode’, a “set polyline colour index” element is inserted rl nto the open
structure after the ‘element pointer’ or replaces the element pointed-at by the ‘elenment pointer’.
The ‘element pointer’ is then updated to point to this “set polyline colour index” ¢lement. The
value specified by the parameter is associated with the element.
When an element of this type is interpreted the ‘current polyline colour index’ entry in the PHIGS

display of subsequent POLYLINE output primitives displayed when the ‘current
index ASF’ entry in the PHIGS traversal state\list is BUNDLED.

on a workstation, colour index 1 is used‘on that workstation.

References: 4.4 4.5.2 4.5.3

Errors:

005
113

SET MARKER TYPE (PHO
Parameters:

In | marker type
Effect: Depending upon the ‘edit mode’, a “set marker type” element is inserted into the

b
Ignoring function, function requives state (PHOP,* STOP,*)
Ignoring function, the colourlindex value is less than zero

after-the ‘element pointer’ or replaces the element pointed at by the ‘element poin

When an element of this type is mterpreted if the element’s polyline colour index is

traversal state list is set to the value associated with the element. This value is used when display-
ing subsequent POLYLINE output primitives displayed when the ‘current polyline|colour index
ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does not affect the

lyline colour

not available

P,*,STOP,*)

1

pen structure
r’. The ‘ele-

ment pointer’ is then updated to point to this “set marker type” element. The valu

; , e vith the of :

e specified by

When an element of this type is interpreted the ‘current marker type’ entry in the PHIGS traver-
sal state list is set to the value associated with the element. This value is used when displaying
subsequent POLYMARKER output primitives displayed when the ‘current marker type ASF
entry in the PHIGS traversal state list is INDIVIDUAL. This value does not affect the display of
subsequent POLYMARKER output primitives displayed when the ‘current marker type ASF

entry in the PHIGS traversal state list is BUNDLED.
Marker types are centred symbols as follows:

=0 implementation dependent
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1 . dot

2+ plussign

3 *asterisk

4 o circle

5 X diagonal cross

=6 reserved for registration

Marker type 1 is always displayed as the smallest displayable dot, since a “dot” has no size, there-

fore scaling a sizeless entity has no effect.
Wth an element of this type is interpreted, if the element’s marker type 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 the Regis-
trati%l Authority (see 4.1.2). When a marker type has been approved by ISO, the marker typewill be assigndd by the
Registration Authority.

References)| 4.4 4.5.2 4.5.4

Errors:

005 Igngring function, function requires state (PHOP,* ,STOP,*)

SET MARKER SIZE SCALE FACTOR (PHOP,*,STOP,*)

Parameters:

In  marker size scale factor R

Effect: Depending upon the ‘edit mode’, a “set marker size scale factor” element is inserted ipto the
open structure after the ‘element pointer’ Or replaces the element pointed at by the ‘glement
poirter’. The ‘element pointer’ is then updated to point to this “set marker size scale factgr” ele
mert. The value specified by the parameter is associated with the element.

When an element of this type is irterpreted the ‘current marker size scale factor’ entry| in the
PHIGS traversal state list is set to-the value associated with the element. This value is usefd when
displaying subsequent POLYMARKER output primitives displayed when the ‘current marker size
scale factor ASF’ entry in the' PHIGS traversal state list is INDIVIDUAL. This value dpes not
affect the display of subsequent POLYMARKER output primitives displayed when the fcurrent
marker size scale factor ASF’ entry in the PHIGS traversal state list is BUNDLED.

When an element of this type is interpreted the element’s marker size scale factor value i§ multi-
pli:} by the nominal marker size on a workstation; the result is mapped by the workstation to the
neatest available marker size.

References] 4.4 <4:5.2 4.5.4

Errors:

005 Ignaring function, function requires state (PHOP,* STOP *)

SET POLYMARKER COLOUR INDEX (PHOP,*,STOP,*)

Parameters:

In  polymarker colour index (0..n) I
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Effect: Depending upon the ‘edit mode’, a “set polymarker colour index™ element is inserted into the

Refere
Errors:

005

open structure after the ‘element pointer’ or replaces the element pointed at by
pointer’. The ‘element pointer’ is then updated to point to this “set polymarker colou
ment. The value specified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current polymarker colour index’
PHIGS traversal state list is set to the value associated with the element. This value

the ‘element
r index” ele-

entry in the
is used when

displaying subsequent POLYMARKER output primitives displayed when the ‘current polymarker
colour index ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does not

affect the display of subsequent POLYMARKER output primitives displayed when
polymarker colour index ASF’ entry in the PHIGS traversal state list is BUNDLED:

able on a workstation, colour index 1 is used on that workstation.
nees: 4.4 4.5.2 454

Ignoring function, function requires state (PHOP,*,STOP,*)

When an element of this type is interpreted, if the element’s polymarker colourindex

the ‘current

is not avail-

113 |Ignoring function, the colour index value is less than zero
SET TEXT FONT (PHOR,*,STOP,*)
Parameters:

In |text font 1
Effect:] Depending upon the ‘edit mode’, a “set text font” element is inserted into the open structure after

the parameter is associated with the€lement.

entry in the PHIGS traversal state list is INDIVIDUAL. This value does not affect t

ASF’ entry in the PHIGS traversal state list is BUNDLED.
Text font 1 contains a graphical representation of the characters defined in ISO 646

the samelcharacters which are visually distinguishable from the same characters in
Text fonts greater than 2 are reserved for registration. Text fonts less than 1 are im
dependent.

tation.

the ‘element pointer’ or replaces the elément pointed at by the ‘element pointer’. ']
pointer’ is then updated to point to this “set text font” structure element. The value

subsequent TEXT and annotation text output primitives displayed when the ‘currg

ter set including ISO 646) (see 4.5.5 and 4.5.6). Text font 2 contains a graphical repr

'he ‘element
specified by

When an element of this type ds interpreted the ‘current text font’ entry in the PHIGS traversal
state list is set to the value associated with the element. This value is used when disp)
quent TEXT and annotation text output primitives displayed when the ‘current tej

aying subse-
it font ASF’
he display of
nt text font

or a charac-
esentation of
text font 1.
blementation

When an element of this type is interpreted, if the element’s text font is not available in the
mmmmmmmwmﬁ%m-g that works-

NOTE - Text font numbers are registered in the ISO International Register of Graphical Items, which is maintained by the Regis-

tration Authority (see 4.1.2). When a text font has been approved by ISO, the text font number will be
Registration Authority.

References: 4.4 4.5.2 4.5.5 4.5.6

Errors
005

Ignoring function, function requires state (PHOP,*,STOP,*)

assigned by the
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SET TEXT PRECISION (PHOP,*,STOP,*)
Parameters:

In text precision (STRING,CHAR,STROKE) E

Effect: Depending upon the ‘edit mode’, a ““set text precision element” is inserted into the open structure
after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set text precision” element. The value specified by
the parameter is associated with the element.

When an element of this type is interpreted the “current text precision’ entry in the PHIGY traver-
sal btate list is set to the value associated with the element. This value is used when-displaying
subgequent TEXT and annotation text output primitives displayed when the ‘current text precision
ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does not affect the
display of subsequent TEXT and annotation text output primitives displayed )when the [current
text| precision ASF’ entry in the PHIGS traversal state list is BUNDLED.

Whkn an element of this type is interpreted, if the element’s text precision’ is not availablg in the
curtent font on a workstation, text precision STRING and text font'1-are used on that worksta-
tion.

References}] 4.4 4.5.2 4.5.5 4.5.6

Errors:
005 Ignaring function, function requires state (PHOP,* , STOP,*)

SET CHARACTER EXPANSION FACTOR (PHOP,*,STOP,*)
Parameters
In chatacter expansion factor R

opeh structure after the ‘element*pointer’ or replaces the element pointed at by the ‘Element
poimter’. The ‘element pointer’isthen updated to point to this “set character expansion|factor”
element. The value specified by the parameter is associated with the element.

n an element of this type is interpreted the ‘current character expansion factor’ entry in the
P
d

Effect: Defnding upon the ‘edit mode’, a “set character expansion factor” element is inserted jnto the

GS traversal state list is set to the value associated with the element. This value is usgd when

isplaying subsequent-TEXT and annotation text output primitives displayed when the [current
character expansion-factor ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This
valye does not “affect the display of subsequent TEXT and annotation text output primitives
layed when the ‘current character expansion factor ASF’ entry in the PHIGS traversal §tate list
LED.

n/an-element of this type is interpreted only the magnitude of the character expansion factor

i i ute value of the character expansion factor [value is
less than the smallest supported character expansion factor on a workstation, the smallest sup-
ported character expansion factor on that workstation is used. If the result is greater than the larg-
est supported character expansion factor on a workstation, the largest supported character expan-
sion factor on that workstation is used.

References: 4.4 4.5.2 4.5.5 4.5.6

Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)
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SET CHARACTER SPACING (PHOP,*,STOP,*)
Parameters:

In character spacing R

Effect: Depending upon the ‘edit mode’, a “set character spacing” element is inserted into the open struc-
ture after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The
‘element pointer’ is then updated to point to this “set character spacing” element. The value
specified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current character spacing’ entry in|the PHIGS
traversal state list is set to the value associated with the element. This value is uséd,when display-
ing subsequent TEXT and annotation text output primitives displayed when the. ‘Current character
spacing ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. Thisvalue dogs not affect
the display of subsequent TEXT and annotation text output primitives displaygm when the
‘current character spacing ASF’ entry in the PHIGS traversal state list is BUNDLED.

References: 4.4 4.5.2 4.5.5 4.5.6

Errors:
005 |Ignoring function, function requires state (PHOP,*,STOP,*)

SET TEXT COLOUR INDEX (PHOR,*,STOP,*)
Parameters:
In |text colour index (0..n) I

Effect:| Depending upon the ‘edit mode’, a “set-text colour index” element index is inserted igto the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘clement pointer’.
The ‘element pointer’ is then updated*to point to this “set text colour index™ element. The value
specified by the parameter is associated with the element.

When an element of this typé.is interpreted the ‘current text colour index’ entry in| the PHIGS
traversal state list is set to the value associated with the element. This value is used when display-
ing subsequent TEXT cand annotation text output primitives displayed when the fcurrent text
colour index ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does not
affect the display of subsequent TEXT and annotation text output primitives displayed when the
‘current text colour index ASF’ entry in the PHIGS traversal state list is BUNDLED.

When an element of this type is interpreted, if the element’s text colour index is not [available on

a workstation, colour index 1 is used on that workstation.

Referances: 4/4) 4.5.2 4.55 4.5.6

Errors
005 | Ignoring function, function requires state (PHOP,* STOP,*)

113 “gnoringfunction;thecolour-index—vatue-tstessthan—zero

SET CHARACTER HEIGHT (PHOP,*,STOP,*)
Parameters:
In character height TLC R
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Effect:

References| 4.4 4.5.2 4.5.5

Errors:
005

Depending upon the ‘edit mode’, a “set character height” element is inserted into the open struc-
ture after the ‘element pointer’ or replaces the element pointed at by the ‘clement pointer’. The
‘element pointer’ is then updated to point to this “set character height” element. The value speci-
fied by the parameter is associated with the element.

The character height parameter is specified in the text local coordinate system and is measured
along the character up vector. For TEXT output primitives the text local coordinate system has
unit size unscaled from modelling coordinates.

Rpent—ol-this—typeisinterp Re—cUrre characte ek : n—th
traversal state list is set to the magnitude of the value associated with the element.
‘current character width’ entry in the PHIGS traversal state list is set to a value derived ffom the
‘current character height’ (see 4.5.5). These values are used when displaying subsequent
output primitives.

When an element of this type is interpreted, if the element’s character height-or character
not [available on a workstation, the nearest supported character height or character width a
on that workstation is used.

a ¢ o 1 4

oy - a ho o -

Ignaring function, function requires state (PHOP,*,STOP,*)

SET CHARACTER UP VECTOR (PHOP,*,STOP,*)
Parameters

In  chatacter up vector TLC \'//
Effect:

De'rnding upon the ‘edit mode’, a “set:;character up vector” element is inserted into the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
Theg ‘element pointer’ is then updated to point to this “set character up vector” element. The
valye specified by the parameter.is associated with the element.

The character up vector parameter is specified in the text local coordinate system. For TEXT out-
put|primitives the text local coordinate system has unit size unscaled from modelling coordinates.

When an element of this type is interpreted the ‘current character up vector’ entry in the |PHIGS
traviersal state list is Set)to the value associated with the element. The ‘current character base vec-
tor’|entry in the PHIGS traversal state list is set to a vector, of arbitrary length, at right arx es in
the |clockwise direction to the value associated with the element. These values are used when
displaying subsequent TEXT output primitives.

WhEn an-element of this type is interpreted, if the character up vector is determined to be degen-
erate (i.e.) the vector is zero (0) length), the value (0,1) is used for the character up veqgtor and
the [value (1,0) is used for the character base vector.

References: 4.4 4.5.2 4.5.5

Errors:

005 Ignoring function, function requires state (PHOP,* ,STOP,*)
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SET TEXT PATH (PHOP,*,STOP,*)
Parameters:

In text path (RIGHT,LEFT,UP,DOWN) E

Effect: Depending upon the ‘edit mode’, a “set text path” element is inserted into the open structure
after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set text path” element. The value specified by the
parameter is associated with the element.

en an clement ol this is-interprete 5S traversal
state list is set to the value associated with the element. This value is used when displpying subse-
quent TEXT output primitives.

NOTE -| A change in the value of the ‘current text path’ entry may make the value of the ‘current text alignment’ entry inappropri-
ate.

References: 4.4 4.5.2 4.5.5

Errors:
005 |Ignoring function, function requires state (PHOP,* ,STOP,*)

SET TEXT ALIGNMENT (PHOR,*,STOP,*)
Paramgters:
In |text alignment horizontal (NORMAL,LEFT,CENTRE,RIGHT) E
In |text alignment vertical (NORMAEL,TOP,CAP,HALF,BASE,BOTTOM) E

Effect:| Depending upon the ‘edit mode’, a “setctext alignment” element is inserted into thel open struc-
ture after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The
‘element pointer’ is then updated tozpoint to this “set text alignment” element. The yalues speci-
fied by the parameters are associated with the element.

When an element of this typeis interpreted the ‘current text alignment’ entry in|the PHIGS
traversal state list is set to(the values associated with the element. These values ar¢ used when
displaying subsequent TEXT output primitives. Text alignment has two components: horizontal
and vertical.

References: 4.4 4.5.2 4.5.5

Errors]
005 | Ignoring function, function requires state (PHOP,* STOP,*)

SET ANNOTATION TEXT CHARACTER HEIGHT (PHO]I’,*,STOP,*)
Parameters:
In  annotation text character height TLC R

Effect: Depending upon the ‘edit mode’, a “set annotation text character height” element is inserted into
the open structure after the ‘element pointer’ or replaces the element pointed at by the ‘element
pointer’. The ‘element pointer’ is then updated to point to this ‘“set annotation text character
height”” element. The value specified by the parameter is associated with the element.

The annotation text character height parameter is specified in the text local coordinate system and
is measured along the annotation text character up vector. For annotation text output primitives
the text local coordinate system has unit size unscaled from NPC.
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Reference$ 4.4 4.5.2 4.5.6

Errors:
005

When an element of this type is interpreted the ‘current annotation text character height’ entry in
the PHIGS traversal state list is set to the magnitude of the value associated with the element.
Then the ‘current annotation text character width’ entry in the PHIGS traversal state list is set to a
value derived from the ‘current annotation text character height’ (see 4.5.5). These values are
used when displaying subsequent annotation text output primitives.

When an element of this type is interpreted, if the element’s annotation text character height or
annotation text character width is not available on a workstation, the nearest supported character
height or character width available on that workstation is used.

Ignpring function, function requires state (PHOP,*,STOP,*)

SET ANNOTATION TEXT CHARACTER UP VECTOR (PHOP,*,STOP,*)
Parameters:

In  annotation text character up vector TLC V2
Effect: Depending upon the ‘edit mode’, a “set annotation text character up vector” element is [inserted

Referenced: 4.4 4.5.2-.4.5.6

Errors:
005

into the open structure after the ‘element pointer’ or replaces the element pointed at by the ‘ele-
ment pointer’. The ‘element pointer’ is then updated to point to this “set annotation text character
up vector” element. The value specified by the parameter is associated with the element.

The annotation text character up vector parameter is specified in the text local coordinate| system.
For annotation text output primitives the text local coordinate system has unit size unscaled from

en an element of this type is interpreted the ‘current annotation text character up vector’ entry
in the PHIGS traversal state list is set_to the value associated with the element. The ‘currept anno-
tation text character base vector’ entry in the PHIGS traversal state list is set to a vector,|of arbi-
traty length, at right angles in the clockwise direction to the value associated with the ¢lement.
These values are used when displaying subsequent annotation text output primitives.

en an element of this type is interpreted, if the annotation text character up vector js deter-
ed to be degenerate ‘(i.¢. the vector is zero (0) length), the value (0,1) is used for the| annota-
tion text character up vector and the value (1,0) is used for the annotation text character hase vec-
tor

=

Ignpring function, function requires state (PHOP,* STOP,*)

SET ANNOTATION TEXT PATH (PHOP,*,STOP,*)
Parameters:

In annotation text path (RIGHT,LEFT,UP,DOWN) E
Effect: Depending upon the ‘edit mode’, a “set annotation text path” element is inserted into the open
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When an element of this type is interpreted the ‘current annotation text path’ entry in the PHIGS

traversal state list is set to the value associated with the element. This value is used s

ing subsequent annotation text output primitives.

when display-

NOTE - A change in the value of the ‘current annotation text path’ entry may make the value of the ‘current annotation text align-

ment’ entry inappropriate.

References: 4.4 4.5.2 4.5.6

Errors:

005 —Ignoring function, function requires state (PHOP * STQP *)

SET xiNNOTATION TEXT ALIGNMENT (PHOP,*,STOP,*)
Paranjeters:
In | annotation text alignment horizontal (NORMAL,LEFT,CENTRE,RIGHT) E
In | annotation text alignment vertical

Effect:

Errors:
005

(NORMAL,TOP,CAP,HALF,BASE,BOTTOM)

E

Depending upon the ‘edit mode’, a “set annotation text @lighment” element is insgrted into the

open structure after the ‘element pointer’ or replaces. the element pointed at by

the ‘element

pointer’. The ‘element pointer’ is then updated to point to this “set annotation text alignment”

element. The values specified by the parameters are ‘associated with the element.
When an element of this type is interpreted the ‘current annotation text alignment

entry in the

PHIGS traversal state list is set to the values associated with the element. These values are used
when displaying subsequent annotation text output primitives. Annotation text alignment has two

components: horizontal and vertical.

References: 4.4 4.5.2 4.5.6

Ignoring function, function requires state (PHOP,* ,STOP,*)

SET ANNOTATION STYLE (PHOP,*,STOP,*)
Parameters:
In | annotation style I

Effect:

Depending upon the ‘edit mode’, a “‘set annotation style” element is inserted into the open struc-

ture after the ‘element pointer’ or replaces the element pointed at by the ‘element

- ‘element pointer’ is then updated to point to this “set annotation style” element. Th

fied'by the parameter is associated with the element.

pointer’. The
e value speci-

in the PHIGS

traversal state list is set to the value associated with the element. This value is used when display-

ing subsequent annotation text output primitives.
Annotation style are as follows:

=0 implementation dependent

1 unconnected

2 lead line using current polyline attributes
=3 reserved for registration
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NOTE -

When an element of this type is interpreted, if the element’s annotation style is not available on a
workstation, annotation style 1 is used on that workstation.

Annotation style values are registered in the ISO International Register of Graphical Items, which is maintained by the
Registration Authority (see 4.1.2). When an annotation style has been approved by ISO, the annotation style will be
assigned by the Registration Authority.

References: 4.4 4.5.2 4.5.6

Errors:
005 Igngri o, i 7 5 ;
SET INTERIOR STYLE (PHOP,*,STTOP,*)
Parameters
In interior style (HOLLOW,SOLID,PATTERN,HATCH,EMPTY) E
Effect: Depending upon the ‘edit mode’, a “set interior style” element is insefted into the open sfructure
after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-

References} 4.4 4.5.2 4.5.8 4.5.9

Errors:
005

ment pointer’ is then updated to point to this “set interior style” - element. The value specjfied by
the [parameter is associated with the element.

When an element of this type is interpreted the ‘current interior style’ entry in the PHIGS traver-
sal btate list is set to the value associated with the elément. This value is used when digplaying
subsequent FILL. AREA and FILL AREA SET output primitives displayed when the [current
interior style ASF entry in the PHIGS traversal state list is INDIVIDUAL. This value does not
affect the display of subsequent FILL. AREA and FILL AREA SET output primitives displayed
when the ‘current interior style ASF’ entry in‘the PHIGS traversal state list is BUNDLED.

Thd interior style is used to determine in what style an area is filled (see 4.5.8 and 4.5.9).

Wl:ﬁn an element of this type is interpreted, if the element’s interior style is not available on a
workstation, interior style HOLLOW)is used on that workstation.

Igngring function, function requires state (PHOP,*,STOP,*)

SET INTERIOR STYLE INDEX (PHOP,*,STOP,*)
Parameters

In intefior style index I
Effect: Depending upon the ‘edit mode’, a “set interior style index” element is inserted into the open
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structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
The ‘element pointer’ is then updated to point to this “set interior style index” element. The
value specified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current interior style index’ entry in the PHIGS
traversal state list is set to the value associated with the element. This value is used when display-
ing subsequent FILL AREA and FILL AREA SET output primitives displayed when the ‘current
interior style index ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does
not affect the display of subsequent FILL. AREA and FILL. AREA SET output primitives
displayed when the ‘current interior style index ASF’ entry in the PHIGS traversal state list is
BUNDLED.
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For interior styles HOLLOW, SOLID and EMPTY, the interior style index is unused. For inte-
rior style PATTERN, the interior style index value is greater than 0 and is a pointer into the pat-
tern tables of the workstations. For interior style HATCH, the interior style index value deter-
mines which of a number of hatch styles is used: hatch styles greater than 0 are reserved for regis-
tration; hatch styles less than 1 are workstation dependent.

When an element of this type is interpreted, if the element’s interior style index is not available
on a workstation, interior style index 1 is used on that workstation. If interior 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 Regis-
tration Authority (see 4.1.2). When a hatch style has been approved by ISO, the hatch style value will-be pssigned by the
Registration Authority.

Referepces: 4.4 4.52 4.5.8 4.5.9

Errors:
005 |Ignoring function, function requires state (PHOP,* ,STOP,*)

SET INTERIOR COLOUR INDEX (PHOR,*,STOP,*)
Parameters:
In |interior colour index (0..n) I

Effect:| Depending upon the ‘edit mode’, a “set interior ‘colour index” element is inserted into the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
The ‘element pointer’ is then updated to point to this ‘“set interior colour index” element. The
value specified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current interior colour index’ entry in the PHIGS
traversal state list is set to the value associated with the element. This value is used when display-
ing subsequent FILL AREA and FILL AREA SET output primitives displayed when|the ‘current
interior colour index ASF’ .entry in the PHIGS traversal state list is INDIVIDUALL This value
does not affect the display‘of subsequent FILL AREA and FILL. AREA SET outplit primitives
displayed when the ‘current interior colour index ASF’ entry in the PHIGS traversal state list is
BUNDLED. For interior style EMPTY, the interior colour index is unused.

When an element of this type is interpreted, if the element’s interior colour index is pot available
on a workstation; colour index 1 is used on that workstation.

References: 4.4 4.52 4.5.8 4.5.9
Errors

005 | Ignoring function, function requires state (PHOP,* ,STOP,*)
113 | Ignoring function, the colour index value is less than zero

SET EDGE FLAG (PHOP,*,STOP,*)

Parameters:
In edge flag (OFF,ON) E

Effect: Depending upon the ‘edit mode’, a “set edge flag” element is inserted into the open structure
after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set edge flag” element. The value specified by the
parameter is associated with the element.
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When an element of this type is interpreted the ‘current edge flag’ entry in the PHIGS traversal
state list is set to the value associated with the element. This value is used when displaying subse-
quent FILL AREA SET output primitives displayed when the ‘current edge flag ASF’ entry in
the PHIGS traversal state list is INDIVIDUAL. This value does not affect the display of subse-
quent FILL AREA SET output primitives displayed when the ‘current edge flag ASF’ entry in
the PHIGS traversal state list is BUNDLED.

References: 4.4 4.5.2 4.59

Errors:
005 Igngring function, function requires state (PHOP,*,STOP,*)

SET EDGETYPE (PHOP,*,STOP,*)
Parameters
In  edgetype I

Effect: Depending upon the ‘edit mode’, a “set edgetype” element is inserted into the open sfructure
after the ‘element pointer’ or replaces the element pointed at by)the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set edgetype’*element. The value specified by the
parameter is associated with the element.

When an element of this type is interpreted the ‘currént edgetype’ entry in the PHIGS traversal
state list is set to the value associated with the element. This value is used when displaying subse-
quent FILL. AREA SET output primitives displayed when the ‘current edgetype ASF’ entry in the
PHIGS traversal state list is INDIVIDUAL. This value does not affect the display of subsequent
FILL AREA SET output primitives displayed when the ‘current edgetype ASF’ entry| in the
PHIGS traversal state list is BUNDLED.

Edgetypes are as follows:
=00 implementation dependent
1 solid line
2 dashed line
3 dotted line
4  dashed-dotted line
=5 reserved for registration

Edgetypes 2 through-4 are explicitly defined and non-required.

When an elemént of this type is interpreted, if the specified edgetype is not available on a works-
tatipn, edgetype 1 is used on that workstation.

NOTE - Registered edgetypes and registered linetypes are drawn from the same set of values.
References] 44 4.5.2 4.5.9

Errors:
005 Ignoring function, function requires state (PHOP,* ,STOP,*)

SET EDGEWIDTH SCALE FACTOR (PHOP,*,STOP,*)
Parameters: ‘
In  edgewidth scale factor R
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Effect: Depending upon the ‘edit mode’, a “set edgewidth scale factor” element is inserted into the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.

The ‘element pointer’ is then updated to point to this “set edgewidth scale factor”
value specified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current edgewidth scale factor’
PHIGS traversal state list is set to the value associated with the element. This value

element. The

entry in the
is used when

displaying subsequent FILL. AREA SET output primitives displayed when the ‘current edgewidth
scale factor ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does not

edgewidth scale factor ASF’ entry in the PHIGS traversal state list is BUNDLED:
When an element of this type is interpreted the edgewidth scale factor is multiplied

edgewidth.

References: 4.4 4.5.2 4.5.9

Errors:

005

SET
Para
In

Ignoring function, function requires state (PHOP,* STOP,*)

eters:
edge colour index (0..n)

affect the display of subsequent FILL. AREA SET output primitives displayed when the ‘current

by the nomi-

nal edgewidth on a workstation; the result is mapped by the workstation to-the nearest available

DGE COLOUR INDEX (PHOP,*,STOP,*)

I

Effect: Depending upon the ‘edit mode’, a ‘“‘set>edge colour index” element is inserted ipto the open

Refer

Errors:

005
113

The ‘element pointer’ is then updated.to point to this “set edge colour index” eleme:
specified by the parameter is associated with the element.

When an element of this type-is interpreted the ‘current edge colour index’ entry i

display of subsequent FILL. AREA SET output primitives displayed when the
colour index ASF*entry in the PHIGS traversal state list is BUNDLED.

a workstation, colour index 1 is used on that workstation.
ences: 4.4¢4.5.2 4.5.9
Pp.

Ignoring function, function requires state (PHOP,* STOP,*)
Ignoring function, the colour index value is less than zero

structure after the ‘element pointer’ or ‘replaces the element pointed at by the ‘element pointer’.

nt. The value

h the PHIGS

traversal state list is set to the'value associated with the element. This value is used when display-
ing subsequent FILL. AREA SET output primitives displayed when the ‘current edgg colour index
ASF’ entry in the PHIGS traversal state list is INDIVIDUAL. This value does not affect the

current edge

When an element of this type is interpreted, if the element’s edge colour index is not available on

SET PATTERN SIZE (PHOP,*,STOP,*)
Parameters:
In  pattern size MC SX,SY>0 2XR
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Effect: Depending upon the ‘edit mode’, a “set pattern size” element is inserted into the open structure
after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
ment pointer’ is then updated to point to this “set pattern size” element. The value specified by
the parameter is associated with the element.

When an element of this type is interpreted the ‘current pattern size’ entry in the PHIGS traversal
state list is set to the value associated with the element. When the currently selected (either via
the interior bundle or individually, depending on the corresponding ASF) interior style is PAT-
TERN, this value is used, where possible, in conjunction with the ‘current pattern reference point’

and
AR]

‘Wh¢
are
the

References:

Errors:
005 Igno

SET PATT)
Parameters:
In  patts
In patt

Effect: Dep
into

ment pointer’. The ‘element pointer’ is-then updated to point to this “set pattern referenc

and

Whén an element of this type is interpreted the ‘current pattern reference point’ and ‘currg

tern
the
ally,

A, FILL AREA 3, FILL AREA SET, and FILL AREA SET 3 output primitives.

considered. If either of the pattern size components is degenerate (i.e. the absolute v
component is zero (0)) the element will be ignored.

4.4 452 458 459

ring function, function requires state (PHOP,*,STOP,*)

the open structure after the ‘element pointer’ or replaces the element pointed at by t

vectors” element. The values specified by the parameters are associated with the eleme]

‘current pattern reference vectors” entries in the PHIGS traversal state list for displaying FILL

tn an element of this type is interpreted only the magnitudes of the pattern size. components

alue of

ERN REFERENCE POINT AND VECTORS (PHOP,*,STOP,*)
ern reference point MC P3
ern reference vectors MC 2xV3
ending upon the ‘edit mode’, a “set pattein reference point and vectors” element is ipserted

ne ‘ele-
e point
nt.

nt pat-

reference vectors’ entries inthe PHIGS traversal state list are set to the values associat

clement (see 4.5.8). When the currently selected (either via the interior bundle or :Eividu-

rd with

depending on the corresponding ASF) interior style is PATTERN, these values ar¢ used,

where possible, in conjunction with the ‘current pattern size’ entry in the PHIGS traversal state
list for displaying FILL AREA, FILL. AREA 3, FILL AREA SET, and FILL AREA SET 3 out-
put primitives.
When an element of this type is interpreted, if the pattern reference vectors define a deggnerate
case|(i.e. one)of the vectors is zero (0) length or the vectors are parallel), the structure dlement
will be ignored.
References:| 44,74.5.2 4.5.8 4.5.9
Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)
SET PATTERN REFERENCE POINT (PHOP,*,STOP,*)
Parameters:
In reference point MC P2
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Effect:

Refers

Errors
005

This form of the set pattern reference point attribute specifies the attribute using a 2-dimensional
shorthand for 3D. The set pattern reference point form is assumed to have a z-coordinate equal
to zero (0).

Depending upon the ‘edit mode’, a “set pattern reference point” element is inserted into the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
The ‘element pointer’ is then updated to point to this “set pattern reference point” element. The
value specified by the parameter is associated with the element.

When an element of this t is_interpreted the ‘current pattern reference point’ entry in the
PHIGS traversal state list is set to the value associated with the element (with a z-coerdinate value
equal to zero (0)) and the ‘current pattern reference vectors’ entry in the PHIGS traversal state
list is set to (1,0,0) and (0,1,0). When the currently selected (either via the“interigr bundle or
individually, depending on the corresponding ASF) interior style is PATTERN, thede values are
used, where possible, in conjunction with the ‘current pattern size’ entry in the PHIGS traversal
state list for displaying FILL. AREA, FILL AREA 3, FILL AREA SET, and FILL |AREA SET
3 output primitives. '

nces: 4.4 4.5.2 4.5.8 4.5.9

Ignoring function, function requires state (PHOP,* ,STOP,*)

- ADD NAMES TO SET (PHOP,*,STOP,*)
Paramgters:

In | class names SET(NM)

Effect] Depending upon the ‘edit mode’, an “add names to set” element is inserted into thg open struc-

ture after the ‘element pointer’ or teplaces the element pointed at by the ‘element iointer’. The
‘element pointer’ is then updated-to point to this “add names to set” element. The value specified
by the parameter is associatedwith the element.

When an element of this type is interpreted the members of the name set associated with the ele-
ment are added to the ‘Current name set’ entry in the PHIGS traversal state list. [The ‘current
name set’ entry in the PHIGS traversal state list is associated with subsequent primitives.

Refergneces: 4.4 4.5.2 ~4.5.15
Errors

005 | Ignoring function, function requires state (PHOP,*,STOP,*)
REMQVE/NAMES FROM SET (PHOP,*,STOP,*)
Parameters: ;

In class names SET(NM)
Effect: Depending upon the ‘edit mode’, a “remove names from set” element is inserted into the open

structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
The ‘element pointer’ is then updated to point to this “remove names from set” element. The
value specified by the parameter is associated with the element.

When an element of this type is interpreted the members of the name set associated with the ele-
ment are removed from the ‘current name set’ entry in the PHIGS traversal state list. The ‘current
name set’ entry in the PHIGS traversal state list is associated with subsequent primitives.
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References: 4.4 4.5.2 4.5.15

Errors:
005 Ignoring function, function requires state (PHOP,* ,STOP,*)

5.4.3 Aspect source flag setting

SET INDIVIDUAL ASF (PHOP,*,STOP,*)
Parameters
In  aspect identifier (see enumeration below) E
In  aspect source (BUNDLED, INDIVIDUAL) E

Effect: Depending upon the ‘edit mode’, a “set individual ASF” element is inserted into'the opdn struc-
turg after the ‘element pointer’ or replaces the element pointed at by the ‘€lement pointer’. The
‘element pointer’ is then updated to point to this “set individual ASF” element. The valugs speci-
fied by the parameters are associated with the element.

Thg following are the elements of the enumeration type aspect identifier:

LINETYPE,
LINEWIDTH_SCALE_FACTOR,
POLYLINE_COLOUR_INDEX,
MARKER_TYPE,
MARKER_SIZE_SCALE,_FACTOR,
POLYMARKER_COLOUR_INDEX,
TEXT_FONT,

TEXT_PRECISION,
CHARACTER_EXPANSION_FACTOR,
CHARACTER_SPACING,
TEXT_COLOUR_INDEX,
INTERIOR_STYLE,
INTERIOR_STYLE_INDEX,
INTERIOR_COLOURCINDEX,
EDGE_FLAG,

EDGETYPE,
EDGEWIDTH:SCALE_FACTOR,
EDGE_COLOUR_INDEX

Wla:n an element of this type is interpreted the Aspect Source Flag (ASF) in the PHIGS fraversal
state list, identified by the element’s aspect identifier, is set to the value specified by the element’s
aspect source: These values are used by subsequent output primitives.

Referenceslz 4.4)4.5.2

Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)
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5.4.4 Workstation attribute table definition

SET POLYLINE REPRESENTATION (PHOP,WSOP,*,*

Parameters:

In  workstation identifier WI
In polyline index (1..n) 1
In linetype I
In linewidth-scale-factor R
In | polyline colour index (0..n) 1
Effect| In the polyline bundle table in the workstation state list of the specified workstatign, the given
polyline index is associated with the specified parameters.
Linetype:
linetypes are as follows:
=0 implementation dependent
1 solid line
2  dashed line
3 dotted line
4  dashed-dotted line
=5 reserved for registration
Linewidth scale factor:
a scale factor applied to the nominal linewidth. When an element of this type is interpreted the
linewidth scale factor is multiplied by the nominal linewidth on a workstation;|the result is
mapped by the workstation to the nearest available linewidth.
Polyline colour index:
pointer into the colour table of the workstation. When an element of this type is ipterpreted, if
the specified polyline colour index is not available on the workstation, colour index 1 is used.
The polyline bundle table in'the workstation state list has predefined entries taken from the
workstation description table; a number (see 4.14) are predefined for every workstation of
category OUTPUT and-QUTIN. Any table entry (including the predefined entries) may be rede-
fined with this function:
When polylines are displayed during structure traversal, the ‘current polyline index’ ip the PHIGS
traversal state list'refers to an entry in the polyline bundle table. If the ‘current polyline index’ is
not present.in-the polyline bundle table, polyline index 1 is used. Which of the gspects in the
entry areAised depends upon the setting of the corresponding ASFs (see 4.5.2).

NOTE|- Linetypé values are registered in the ISO International Register of Graphical Items, which is maintained [by the Registra-
tion-Authority (see 4.1.2). When a linetype has been approved by ISO, the linetype will be assigned by [the Registration
Authority.

References+ 4.5.2 4.5.3 4.6.3
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Errors:
003
054
059

100
103

104
113

Ignoring function, function requires state (PHOP,WSOP,*,*
Ignoring function, the specified workstation is not open
Ignoring function, the specified workstation does not have output capability (i.e., the workstation
category is neither OUTPUT, OUTIN, nor MO)

Ignoring function, the bundle index value is less than one

Ignoring function, setting this bundle table entry would exceed the maximum number of entries
allowed in the workstation bundle table

Ignbring function, the specified linetype is not available on the specified workstation
Ignpring function, the colour index value is less than zero

SET POLYMARKER REPRESENTATION (PHOP,WSPOP,*,*

Parameters:

In
In
In

In
In

Effect:

152

w:jkstation identifier

polymarker index (1..n)
marker type

marker size scale factor

polymarker colour index (0..n)

In the polymarker bundle table in the workstation state list of the specified workstation, the given
polymarker index is associated with the specified parameters.

Marker type:
marker types are centred symbols as follows:

implementation dependent
, dot

+ plus sign

* asterisk

o circle

X diagonal cross

reserved for registration

Voo adoo~ A

=,

Marker type 1 is always displayed as the smallest displayable dot, since a “dot” has |no size,
therefore scaling-a-sizeless entity has no effect.

Marker size scale factor:
a scale factor applied to the nominal marker size. During structure traversal the matker size
scale factor is multiplied by the nominal marker size on a workstation; the result is mapped by
the workstation to the nearest available marker size.

Polymarker colour index:
i i : 5 specified

polymarker colour index is not available on the workstation, colour index 1 is used.
The polymarker bundle table in the workstation state list has predefined entries taken from the
workstation description table; a number (see 4.14) are predefined for every workstation of
category OUTPUT and OUTIN. Any table entry (including the predefined entries) may be rede-
fined with this function.

When polymarkers are displayed during structure traversal, the ‘current polymarker index’ in the
PHIGS traversal state list refers to an entry in the polymarker bundle table. If the ‘current poly-
marker index’ is not present in the polymarker bundle table, polymarker index 1 is used. Which
of the aspects in the entry are used depends upon the setting of the corresponding ASFs (see
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4.5.2).

NOTE - Marker type values are registered in the ISO International Register of Graphical Items, which is maintained by the Regis-

tration 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.

References: 4.5.2 4.5.4 4.6.3
Errors:

003

Ignoring function, function requires state (PHOP,WSOP,*,*

054 is not open
059 |Ignoring function, the specified workstation does not have output capability (i.e., thq workstation
category is neither OUTPUT, OUTIN, nor MO)
100 | Ignoring function, the bundle index value is less than one
103 |Ignoring function, setting this bundle table entry would exceed the maximum number of entries
allowed in the workstation bundle table
105 | Ignoring function, the specified marker type is not available on the specified-workstation
113 | Ignoring function, the colour index value is less than zero
SET TEXT REPRESENTATION (PHOR,WSOP, *,*
Paramgters: '
In | workstation identifier WI
In | text index (1..n) I
In | text font I
In | text precision (STRING,CHAR,STROKE) E
In | character expansion factor R
In | character spacing R
In | text colour index (0..n) I
Effect} In the text bundle table in the-workstation state list of the specified workstation, the given text
index is associated with the. specified parameters.
Text font:
a single text aspect;‘a’particular text font can be available at some, but not necessarily all, pre-
cisions. The text.font value is used to select a particular font on this workstation{ Text font 1
contains a graphical representation of the characters defined in ISO 646 (or a character set
including ISO 646) (see 4.5.5 and 4.5.6). Text font 2 contains a graphical representation of the
same characters which are visually distinguishable from the same characters in tex{ font 1. Text
fontsgreater than 2 are reserved for registration. Text fonts less than 1 are implementation
dependent. During structure traversal, if the text font is not available in the specified text pre-
cision on a workstation, text font 1 and text precision STRING are used on that workstation
Text precision:

values of text precision, in order of increasing fidelity, are STRING, CHAR and STROKE
(see 4.5.5 and 4.5.6). During structure traversal, if the specified text precision is not available
in the specified text font on a workstation, text precision STRING and text font 1 are used on
that workstation.

Character expansion factor:
specifies the deviation of the width to height ratio of the characters from the ratio indicated by
the font designer. During structure traversal only the magnitude of the character expansion
factor is considered. If the result of taking the absolute value of the character expansion factor
value is less than the smallest supported character expansion factor on a workstation, the
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smallest supported character expansion factor on that workstation is used. If the result is
greater than the largest supported character expansion factor on a workstation, the largest sup-
ported character expansion factor on that workstation is used.

Character spacing:
specifies how much additional space is to be inserted between two adjacent character bodies.
Character spacing is specified as a fraction of the font-nominal character height.

Text colour index:

. During structure traversal, if the specified
ext colour index is not available on the workstation, colour index 1 is used.

The¢ text bundle table in the workstation state list has predefined entries taken fromthe worksta-
tion description table; a number (see 4.14) are predefined for every workstation of category OUT-
and OUTIN. Any table entry (including the predefined entries) may be. redefined with this

en text or annotation text is displayed during structure traversal, the ‘Current text indek’ in the
PHIGS traversal state list refers to an entry in the text bundle table, If the ‘current text jndex’ is
nof present in the text bundle table, text index 1 is used. Which of(the aspects in the gntry are
depends upon the setting of the corresponding ASFs (see 4.5.2).

NOTE - Text font numbers are registered in the ISO International Register of GraphicalItems, which is maintained by fthe Regis-
tration 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.

References: 4.5.2 4.5.5 4.5.6 4.6.3

Errors:
003 IgEring Junction, function requires state (PHOP,WSOP * *

054 Ignoring function, the specified workstation is.not'open

059 Ignoring function, the specified workstation ‘does not have output capability (i.e., the wdrkstation
category is neither OUTPUT, OUTIN, nor;:MO)

100 Ignoring function, the bundle index value-is less than one

103 Ignoring function, setting this bundle table entry would exceed the maximum number df entries
allowed in the workstation bundle|table

106 Ignoring function, the specified.font is not available for the requested text precision on the |specified
workstation

113 Ignoring function, the colour index value is less than zero

SET INTERIOR REPRESENTATION (PHOP,WSOP,**
Parameters:
In  workstation identifier wWI
In in(tt_ri.o_r_in.dex (1..n) I
In interior style (HOLLOW,SOLID,PATTERN,HATCH,EMPTY) E
In  interior style index I
In interior colour index (0..n) I

Effect: In the interior bundle table in the workstation state list of the specified workstation, the given
interior index is associated with the specified parameters.
Interior style:
is used to determine in what style the interior of the fill area or fill area set should be filled.
The possible values are: HOLLOW, SOLID, PATTERN, HATCH, and EMPTY (see 4.5.8
and 4.5.9). During structure traversal, if the requested interior style is not available on the
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workstation, HOLLOW will be used on that workstation.
Interior style index:

Attribute specification functions

For interior styles HOLLOW, SOLID and EMPTY, the interior style index value is unused.
For interior style PATTERN, this value is greater than 0 and is a pointer into the pattern table

of the workstation. For interior style HATCH, this value determines which of

a number of

hatch styles is used: hatch styles greater than O are reserved for registration; hatch styles less

than 1 are workstation dependent. During structure traversal, if the requested
index is not available on the workstation, interior style index 1 will be used on

interior style
that worksta-

tion.

Interior colour index:
a pointer into the colour table of the workstation. During structure traversal, if
interior colour index is not available on the workstation, colour index 1 is‘used.

this function.

in the PHIGS traversal state list refers to an entry in the interior bundle table. If the

Registration Authority.

Refer¢nces: 4.5.2 4.5.8 4.59 4.6.3

Errors:

003
054
059

100
103

108
112
113

Ignoring function, function requires state (PHOP,WSOP * *

Ignoring function, the specified workstation is not open

Ignoring function, the specified workstation does not have output capability (i.e., th
category is neither OUTPUT/-OUTIN, nor MO)

Ignoring function, the bundle index value is less than one

allowed in the workstation bundle table

Ignoring function, the specified interior style is not available on the workstation
Ignoring function, the pattern index value is less than one

Ignoring function, the colour index value is less than zero

the specified

The interior bundle table in the workstation state list has predefined entries taken from the works-
tation description table; a number (see 4.14) are predefined for evéry workstation of category
OUTPUT and OUTIN. Any table entry (including the predefined entries) may be rgdefined with

When fill areas or fill area sets are displayed during structure traversal, the ‘current imterior index’

current inte-

rior index’ is not present in the interior bundle table; interior index 1 is used. Which of the
aspects in the entry are used depends upon the setting of the corresponding ASFs (seg 4.5.2).

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

b workstation

Ignoring function, setting this bundle table entry would exceed the maximum number of entries

SET II)DGE REPRESENTATION (PHOlf,WSOP,*,*

Parameters:
In  workstation identifier WI
In  edge index (1..n) I
In edge flag (OFF,ON) E
In  edgetype I
In  edgewidth scale factor R
In edge colour index (0..n) I

155


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Attribute specification functions PHIGS Functional Specification

Effect: In the edge bundle table in the workstation state list of the specified workstation, the given edge
index is associated with the specified parameters.
Edge flag:
enables or disables the drawing of an edge when displaying a fill area set. For value OFF, the
edge aspects associated with the given index are not used and the fill area set is drawn using
only the relevant interior style. For value ON, the fill area set edge is displayed using the
values defined in the edge representation. The edge has higher precedence than the interior of
the fill area set. The boundary drawn for interior style HOLLOW is considered part of the
teTior—€ y—the- HOLLOW l bevisibte-wt toets crawn.
Edgetype:
¢dgetypes are as follows:

=0 implementation dependent
1  solid line
2 dashed line
3  dotted line
4  dashed-dotted line
=5 reserved for registration

Edgetypes 2 through 4 are explicitly defined and non-required.
Edgewidth scale factor:
scale factor applied to the nominal edgewidth. During structure traversal the edgewidth scale
actor is multiplied by the nominal edgewidth on-a . workstation; the result is mapped by the
orkstation to the nearest available edgewidth.
Edge colour index:

pointer into the colour table of the workstation. During structure traversal, if the specified
dge colour index is not available on the workstation, colour index 1 is used.

The edge bundle table in the workstationstate list has predefined entries taken from the worksta-
tion| description table; a number (see 4.14) are predefined for every workstation of category OUT-

PUT and OUTIN. Any table entry'(including the predefined entries) may be redefined with this
fungtion.

When fill area sets are displayed during structure traversal, the ‘current edge index’ in the |PHIGS
traversal state list refers to an entry in the edge bundle table. If the ‘current edge index’ is not
pregent in the edge bundle table, edge index 1 is used. Which of the aspects in the entry gre used
depends upon the setting of the corresponding ASFs (see 4.5.2).

NOTE - Edggtype values are registered in the ISO International Register of Graphical Items, which is maintained by the [Registra-
tion Authority (se€)4:1.2). When a edgetype has been approved by ISO, the edgetype will be assigned by the Registration
Authority.

References] 4.5:2.°4.5.9 4.6.3

Errors:
003 Ign " S
054 Ignoring function, the specified workstation is not open
059 Ignoring function, the specified workstation does not have output capability (i.e., the workstation

category is neither OUTPUT, OUTIN, nor MO) '
100  Ignoring function, the bundle index value is less than one

103 Ignoring function, setting this bundle table entry would exceed the maximum number of entries
allowed in the workstation bundle table

113 Ignoring function, the colour index value is less than zero
107 Ignoring function, the specified edgetype is not available on the specified workstation
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SET PATTERN REPRESENTATION (PHOP,WSOP,* *
Parameters:
In  workstation identifier WI
In  pattern index (1..n) I
In pattern colour index array (0..n) A

Effect: In the pattern table in the workstation state list of the specified workstation, the given pattern
index is associated W1th the specified pararneters

: ete c index values
which pomt mto the colour table of the spec1f1ed workstatxon The arrangement ofcoellls associated

with the pattern colour index array is described in 4.5.8.

If the workstation supports interior style PATTERN, the pattern table in the workstation state list
has predefined entries taken from the workstation description table; a.number (see 4.14) are
predefined for every workstation of category OUTPUT and OUTIN)supporting fnterior style
PATTERN. Any table entry (including the predefined entrles) may,be redefined with this func-
tion.

When fill areas or fill area sets are displayed during structure traversal, if the curr¢ntly selected
(either via the interior bundle or individually, depending ¥pon the corresponding ASF) interior
style is PATTERN, the ‘current interior style index’ in tHe”’PHIGS traversal state lisf refers to an
entry in the pattern table. If the ‘current interior style’index’ is not present in the pattern table,
interior style index 1 is used. If interior style index 1 isnot present (i.e. interior style PATTERN
is not supported for this workstation), the result i’ workstation dependent.

During structure traversal, if a pattern colour.index specified in the pattern colour j
not available on the workstation, colour index)1 is used.

Referpnces: 4.5.2 4.5.8 4.5.9 4.6.3

Errors:
003| Ignoring function, function requires state (PHOP,WSOP,*,*
054| Ignoring function, the specified workstation is not open
059| Ignoring function, the specified)workstation does not have output capability (i.e., the workstation

category is neither OUTPUT~OUTIN, nor MO)

112| Ignoring function, the pattern index value is less than one

103| Ignoring function, setting this bundle table entry would exceed the maximum number of entries

allowed in the workstation bundle table

116| Ignoring function, one of the dimensions of pattern colour index array is less than one

113\ Ignoring function, the colour index value is less than zero

dex array is

SET COIL(OUR REPRESENTATION (PHOP,WSOP,*,*
Parameéters:
In  workstation identifier WI
In  colour index (0..n) I
In  colour specification CLR

Effect: In the colour table in the workstation state list of the specified workstation, the given colour index

is associated with the specified parameters. The colour is mapped by the workstation to the
nearest available.

The colour specification parameters are the coordinates of the colour in the current colour model
at the workstation (as defined by the ‘current colour model’ in the workstation state list).
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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 OUT-
PUT and OUTIN. Any table entry (including the predefined entries) may be redefined with this
function.

When output primitives are displayed during structure traversal, the applicable current colour
index in the PHIGS traversal state list refers to an entry in the colour table. If the colour index is
not present in the colour table, colour index 1 is used. The background colour is defined by colour
index 0.

NOTE - On monochrome workstations, the intensity is computed from the colour parameters in a workstation dependent way.
References} 4.5.2 4.5.12 4.6.3

Errors:
003 Ignéring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
059 Ignpring function, the specified workstation does not have output capability (i.e., the workstation

catggory is neither OUTPUT, OUTIN, nor MO)
113 Ignering function, the colour index value is less than zero
103 Ignpring function, setting this bundle table entry would exceed ithe maximum number of entries
alldwed in the workstation bundle table
118 Ignpring function, one of the components of the colour specification is out of range. The valid range
is dependent upon the current colour model

5.4.5 Workstation filter definition

SET HIGHLIGHTING FILTER (PHOP,WSOP,*,*
Parameterj:
In  workstation identifier WwI
In  highlighting filter FR

Effect: ThT; ‘highlighting filter’ entry in the.workstation state list of the specified workstation is s¢t to the
valpie specified by the parameter:

Dufing structure traversal, the workstation processes the filter against the ‘current name set’ in the
PI-TGS traversal state list-to determine whether subsequent primitives are highlighted. Pimitives

wil] be highlighted on @ workstation when both the inclusion set of the ‘highlighting filter|, in the
workstation state list} intersected with the ‘current name set’ is non-empty and the exclusipn set of
the| ‘highlighting, filtér’, in the workstation state list, intersected with the ‘current namg set’ is
empty.
References: 4.4 4.5.2 4.5.15
Errors:

003 Ignpring function, function requires state (PHOP,WSOP,*,*
054 IgnEciug_ﬁwaiau,_Lhupznﬁzd_umzkslalithltmt open

059 Ignoring function, the specified workstation does not have output capability (i.e., the workstation
category is neither OUTPUT, OUTIN, nor MO)
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SET INVISIBILITY FILTER (PHOP,WSOP,* *
Parameters:
In  workstation identifier WI
In invisibility filter FR

Effect: The ‘invisibility filter’ entry in the workstation state list of the specified workstation is set to the
value specified by the parameter.

During structure traversal, the workstation processes the filter against the ‘current name set’ in the

PHIG S-traversal-state list-to-determine-whethersubseguent-prmitives-are-invisible—Primitives will

be invisible on a workstation when both the inclusion set of the ‘invisibility filter’, in the worksta-

tion state list, intersected with the ‘current name set’ is non-empty and the exclusign set of the

‘invisibility filter’, in the workstation state list, intersected with the ‘current name set’ js empty.

Referances: 4.4 4.5.2 4.5.15

Errors
003 | Ignoring function, function requires state (PHOP,WSOP ,* *
054 | Ignoring function, the specified workstation is not open
059 | Ignoring function, the specified workstation does not have output/capability (i.e., thg workstation

category is neither QUTPUT, OUTIN, nor MO)

5.4.6 [Colour model control

SET ¢OLOUR MODEL (PHOP,WSOP,*,*
Paramkters: .
In | workstation identifier WI
In | colour model I

Effect] The ‘current colour model’ in the workstation state list of the specified workstation is set to the
value specified by the parameter.

The ‘current colour model’ defines the interpretation of the colour parameters for cplour defini-
tion and inquiry of the contents of the colour table.

Colour models are as follows:

=0 implementation dependent
1 RGB
2 CIELUV
3 HSV
4 HLS
=5 reserved for registration

NOTE { Colour model values are registered in the ISO International Register of Graphical Items, which is maintaingd by the Regis-
tration Authority (see 4.1.2). When a colour model has been approved by ISO, the colour model value will be assigned by
the Registration Authority.

References: 4.5.2 4.5.12 4.6.3

Errors:
003 - Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
059 Ignoring function, the specified workstation does not have output capability (i.e., the workstation
category is neither QUTPUT, OUTIN, nor MO)
110 Ignoring function, the specified colour model is not available on the workstation
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5.4.7 HLHSR attributes

SET HLHSR IDENTIFIER (PHOP,*,STOP,*)
Parameters:
In HLHSR identifier 1

Effect: Depending upon the ‘edit mode’, a “set HLHSR identifier” element is inserted into the open
structure after the ‘element pomter or replaces the element pointed at by the ‘element pointer’.
The LehmmmemeuLmﬁn_u;xlamdio_pmmmhmlseuﬂlmLMcmﬂm_demem._The value
spedified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current HLHSR identifier’ entry ifvthe [PHIGS
traversal state list is set to the value associated with the element. This value is used when fisplay-
ing tEubsequent output primitives and supplies HLHSR information to the workstation.

When an element of this type is interpreted, if the element’s HLHSR identifier cannot be inter-
preted at the workstation, the workstation will use another HLHSR identifier.

References] 4.4 4.5.14 4.6.6

Errors:
005 Ignaring function, function requires state (PHOP,* STOP,*)

SET HLHSR MODE (PHOP,WSOP,*,*
Parameters ‘
In workstation identifier WI
In HLHSR mode I

Effect: The ‘requested HLHSR mode’ entry in the workstation state list of the spe01f1ed workstatign is set
to the value specified by the parameter.

If the ‘dynamic modification accepted for HLHSR mode’ entry in the workstation desgription
tablg is set to IMM, or if the ‘display surface empty’ entry in the workstation state list is set to
EMPTY, then the ‘current HLHSR mode’ entry in the workstation state list is set to the value
spedified by the parameter.and the ‘HLHSR update state’ entry is set to NOTPENDING.| Other-
wisg, the ‘HLHSR update state’ entry in the workstation state list is set to PENDING jnd the
‘current HLHSR mode’)entry is not changed.

References] 4.5.14 4.6.6

Errors:
003 Ignaring function, function requires state (PHOP,WSOP,*,*
054 Ignaring function, the specified workstation is not open
059 Ignaringfunction, the specified workstation does not have output capability (i.e., the workstation

category is neither QUTPUT, OUTIN, nor MO) ’]
111 Ignoring function, the specified HLHSR mode is not available on the specified workstation
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5.5 Transformation and clipping functions

5.5.1 Modelling transformations and clipping

SET LOCAL TRANSFORMATION 3

Parameters:

In
In

transformation matrix
composition type (PRECONCATENATE,POSTCONCATENATE,REPLACE)

Transformation and clipping functions

(PHOP,*,STOP,*)

4x4XR
E

Effect:

Depending upon the ‘edit mode’, a “set local transformation 3” element is inserted

into the open

structure after the ‘element pointer’ or replaces the element pointed at by the-‘elerhent pointer’.

The ‘element pointer’ is then updated to point to this “set local transformation’3”
values specified by the parameters are associated with the element.

clement. The

When an element of this t is interpreted the ‘current local modelling ‘transformdtion’ entry in
ype p g ry

the PHIGS traversal state list is combined with the element’s transformation matrix.

The composi-

tion method is specified by the element’s composition type. The (curfent local modelling transfor-
mation’ entry in the PHIGS traversal state list is set to the result of this matrix composition. This

value is used when displaying subsequent output primitives during structure traversal

Refegences: 4.4 4.7.2

Errors:
005

SET LOCAL TRANSFORMATION

Ignoring function, function requires state (PHOP,* STOP,*)

Parameters:

Effect:

transformation matrix
composition type  (PRECONCATENATE,POSTCONCATENATE,REPLACE)

Depending upon the ‘edit mode’, a “set local transformation” element is inserted

(PHC

)P, * STOP, *)

3x3XR
E

into the open

structure after the ‘element pointer’ or replaces the element pointed at by the ‘elegent pointer’.

The ‘element pointer! is then updated to point to this “set local transformation”
values specified by.the parameters are associated with the element.

When an element-of this type is interpreted the ‘current local modelling transformg
the PHIGS tfaversal state list is combined with the element’s transformation matrix

ing the 3 X 3.matrix into a 4X4 matrix in the following way:

a b c a b 0 ¢
d e f|-1d e 0 f
g h j 0O 0 1 O

g h 0 j

element. The

ition’ entry in
after expand-

Errors:

The composition method is specified by the element’s composition type. The ‘current local model-
ling transformation’ entry in the PHIGS traversal state list is set to the result of this matrix compo-
sition. This value is used when displaying subsequent output primitives during structure traversal.

References: 4.4 4.7.2

005 Ignoring function, function requires state (PHOP,* STOP,*)
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SET GLOBAL TRANSFORMATION 3 (PHOP,*,STOP,*)
Parameters:

In transformation matrix 4X4XR

Effect: Depending upon the ‘edit mode’, a “set global transformation 3" element is inserted into the open
structure after the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’.
The ‘element pointer’ is then updated to point to this “set global transformation 3 element. The
value specified by the parameter is associated with the element.

Whenanetement-of-this-type-is-interpreted-the—~current-global-modeling-transformation™gntry in
the [PHIGS traversal state list is set to the value associated with the element. This value|is used
when displaying subsequent output primitives during structure traversal.

References} 4.4 4.7.2

Errors: ;
005 Ignaring function, function requires state (PHOP,* ,STOP,*)

SET GLOBAL TRANSFORMATION (PHOP,*,S[TOP,*)
Parameters
In transformation matrix 3IX3xXR

Effect: Depending upon the ‘edit mode’, a “set global transformation” element is inserted into the open
structure after the ‘element pointer’ or replaces thé.element pointed at by the ‘element pointer’.
The ‘element pointer’ is then updated to point to-this “set global transformation” elemepnt. The
valye specified by the parameter is associated with the element.

When an element of this type is interpreted the ‘current global modelling transformation’ entry in
the|PHIGS traversal state list is set to, the'value associated with the element after expandling the
3X 3 matrix into a 4X4 matrix in the following way:

a, b c a b 0 ¢
de f|l-]d e 0 f
g h j 0O 0 1 0

g h 0 j

This value is used when displaying subsequent output primitives during structure traversal.
Referencest 4.4 4.7.2

Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)

SET MODELLING CLIPPING VOLUME 3 (PHOP,*,STOP,*)
Parameters:
In  operator I
In  half-spaces MC L(HS3)

Effect: Depending upon the ‘edit mode’, a “set modelling clipping volume 3” element is inserted into the
open structure after the ‘element pointer’ or replaces the element pointed at by the ‘element
pointer’. The ‘element pointer’ is then updated to point to this “set modelling clipping volume 3”
element. The values specified by the parameters are associated with the element.
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When an element of this type is interpreted the ‘current modelling clipping volume’ entry in the
PHIGS traversal state list is set to a value computed as follows.

The element’s half-spaces are transformed by the composite modelling transformation and then
intersected to form a clipping volume S. If no half-spaces are provided the clipping volume S is
defined to be all of modelling coordinate space. S is combined, as specified by the element’s
operator, with the ‘current modelling clipping volume’ to form the new value of the ‘current
modelling clipping volume’. This volume is used to clip subsequent output primitives during struc-
ture traversal.

NOTE

References: 4.4 4.7.2
Errors:

005

SET
Para

In
In

Effect:

Operator values produce eIrects as indicated:

=0 implementation dependent
1 replace

2 intersect
=3 reserved for registration

When an element of this type is interpreted, if the element’s opefator is not supported by the
implementation, the element is ignored.

When an element of this type is interpreted, if any half-space is-found to be degenerate the struc-
ture element is ignored.

Modelling clipping operators are registered in the ISO International Register of Graphics Items, which is mpintained by the
Registration Authority (see 4.1.2). When a modelling clipping operator has been approved by ISO, the mpdelling clipping
operator will be assigned by the Registration Authority.

Ignoring function, function requires state (PHOP,*,STOP,*)

ODELLING CLIPPING VOLUME (PHOP,*,STOP,*)
eters:

operator I

half-spaces MC L(HS2)

Depending upon the ‘edit mode’, a “set modelling clipping volume” element is insqrted into the

open structure. ‘after the element pointer’ or replaces the element pointed at by |the ‘element
pointer’. The ‘‘element pointer’ is then updated to point to this “set modelling clipping volume”
element. The values specified by the parameters are associated with the element.

When(an element of this type is interpreted the ‘current modelling chppmg volume] entry in the
PHIGS traversal state list is set to a value computed as follows.

Each element’s two d1mens1onal half-space is expanded to a three dimensional half{space by set-

: : : . 0 0 These half-spaces are then
transformed by the composnte modelhng transformatlon and the half-spaces are intersected to
form a clipping volume S. If no half-spaces are provided the clipping volume S is defined to be all
of modelling coordinate space. S is combined, as specified by the element’s operator, with the
‘current modelling clipping volume’ to form the new value of the ‘current modelling clipping

volume’. This volume is used to clip subsequent output primitives during structure traversal.
Operator values produce effects as indicated:

=0 implementation dependent
1 replace
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2 intersect
=3 reserved for registration

When an element of this type is interpreted, if the element’s operator is not supported by the
implementation, the element is ignored.

When an element of this type is interpreted, if any half-space is found to be degenerate, the struc-
ture element is ignored.

NOTE - Modelling clipping operators are registered in the ISO International Register of Graphics Items, which is maintained by the
Registration Authority (see 4.1.2). When a modelling clipping operator has been approved by ISO, the modelling clipping
operator will be assigned by the Registration Authority.

Referencey: 4.4 4.7.2

Errors:

005 Ignpring function, function requires state (PHOP,* ,STOP,*)

SET MODELLING CLIPPING INDICATOR (PHOP,*,§TOP,*)

Parameters:

In  madelling clipping indicator (CLIP,NOCLIP) E

Effect: Depending upon the ‘edit mode’, a “set modelling clipping‘indicator” element is inserted |into the
op¢n structure after the ‘element pointer’ or replaces-the element pointed at by the |element
poi

References: 4.4 4.7.2

Errors:
005

ter’. The ‘element pointer’ is then updated to point to this “set modelling clipping indicator”
element. The value specified by the parameter is associated with the element.

en an element of this type is interpreted the ‘current modelling clipping indicator’ entfy in the
PHIGS traversal state list is set to the value associated with the element. This value is| used to
defermine whether subsequent output primitives will be clipped against the modelling|clipping
volume during structure traversal.

Ignoring function, function requires state (PHOP,* ,STOP,*)

RESTORE MODELLING CLIPPING VOLUME (PHOP,*,$TOP,*)

Parameters:

Effect:

none

Depending upon the ‘edit mode’, a “restore modelling clipping volume” element is insefted into
the open structure after the ‘element pointer’ or replaces the e at by the felement
nter’ The ‘elemen i * _is then ated_to i elli clipping

volume” element.

When an element of this type is interpreted the ‘current modelling clipping volume’ entry in the
PHIGS traversal state list is restored to the value inherited by that structure. This value is used
when displaying subsequent output primitives during structure traversal.

References: 4.4 4.7.2

Errors:

005 Ignoring function, function requires state (PHOP,* ,STOP,*)
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5.5.2 View operations

SET VIEW INDEX (PHOP,*,STOP,*)
Parameters:
In view index (0..n) I

Effect: Depending upon the ‘edit mode’, a “set view index” element is inserted into the open structure
after the element pomter or replaces the element pomted at by the element pomter The ‘ele-
men ] ccified by the

parameter is assoc1ated w1th the element

When an element of this type is interpreted the ‘current view index’ entry in the\PHIGS traversal
state list is set to the value associated with the element. This value is used when displaying subse-
quent output primitives during structure traversal.

Refer¢nces: 4.4 4.7.4

Errorg:
005 | Ignoring function, function requires state (PHOP,*,STOP,*)
114 Ignoring function, the view index value is less than zero

SET YIEW REPRESENTATION 3 (PHOP,WSOP,*,*

Paranjeters:
In | workstation identifier WI
In | view index (1..n) 1
In | view orientation matrix 4x4xR
In | view mapping matrix 4x4xR
In | view clipping limits XMIN<XMAX, YMIN<YMAX,ZMIN=ZMAX NPC 3xB
In | x-y clipping indicator (CLIP,NOCLIP) E
In | back clipping indicator (CLIP,NOCLIP) E
In | front clipping indicator (CLIP,NOCLIP) E

Effect: The ‘requested view drientation matrix’, ‘requested view mapping matrix’, ‘requested view clip-
ping limits’, ‘requested x-y clipping indicator’, ‘requested back clipping indicator’, apd ‘requested
front clipping indicator’ values for the specified view in the workstation state list gre set to the
specified values.

visual ‘effect of this function’s invocation is deferred; otherwise it is set to NOTP ING. For
workstatlons of category INPUT this entry is always NOTPENDING.

wise the “current’” values are not changed.
References: 4.7.4
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Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
057 Ignoring function, specified workstation is of category MI
115 Ignoring function, the view index value is less than one
150 Ignoring function, setting this view table entry would exceed the maximum number of entries allowed
in the workstations view table
153 Ignoring function, invalid view clipping limits; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
o Foarreti he vi linpinetin i NPC

154 Igng ;
SET VIEW REPRESENTATION PHOP,WSOP,*,*
Parameters
In  workstation identifier WI
In view index (1..n) I
In  view orientation matrix 3IX3XR
In  view mapping matrix BXx3xR
In  view clipping limits XMIN<XMAX, YMIN<YMAX NPC 2XB
In  x-y|clipping indicator (CLIP,NOCLIP) E

Effect: The view orientation matrix and the view mapping mafrix are first expanded to 4x4 matrices.
Then, the ‘requested view orientation matrix’ and ‘réquested view mapping matrix’ valueg for the
spegified view in the workstation state list are set.to the expanded values and the ‘requepted x-y
clipping indicator’ value is set to the specified value. The X and Y portions of the ‘requested view
clipping limits’ for the specified view are set to'the specified values and the Z portion ate set to
the|default values.

For| workstations of category OUTPUT;, OUTIN, OUTIN and MO, the ‘view transfgrmation
update state’ entry for the specified view in the workstation state list is set to PENDING if the
visyal effect of this function’s invocation is deferred; otherwise it is set to NOTPENDING. For
workstations of category INPUT this entry is always NOTPENDING.

If the ‘view transformation( update state’ entry is NOTPENDING the corresponding “‘¢urrent”
valges for the specified yiew in the workstation state list are set to the “requested” values; other-
wise the “current” values are not changed.

References; 4.7.4

Errors:

003 Ignoring function, function requires state (PHOP,WSOP,*,*

054 Ignring funection, the specified workstation is not open

057 Ignoring function, specified workstation is of category MI

115 Ignoring function, the view index value is less than one

150 Ignoringfunetion—setting—thisview—table-entry-would ¢
in the workstations view table

153 Ignoring function, invalid view clipping limits; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX

154 Ignoring function, the view clipping limits are not within NPC range

trieslallowed
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SET VIEW TRANSFORMATION INPUT PRIORITY (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WI
In view index (0..n) I
In reference view index (0..n) I
In relative priority (HIGHER,LOWER) E
Effect: On the specified workstation, the view transformation input priority of the view representation

Referénces: 4.7.4 4.7.7 4.7.8 4.8.7
Errors;

003
054
057
114
101

5.5.3

with the specified view index is set to the next higher or lower priority relative to the reference
view representation, according to the specified relative priority. If the specified view| index is the
same as the reference view index, the function has no effect.

Ignoring function, function requires state (PHOP,WSOP,*,*
Ignoring function, the specified workstation is not open

Ignoring function, specified workstation is of category MI

Ignoring function, the view index value is less than zero

Ignoring function, the specified representation has not been defined

‘Workstation transformation

SET WORKSTATION WINDOW 3 (PHOR,WSOP,*,*

Paranieters:

In
In

Effectt

NOTE |

Refers

workstation identifier WwI
workstation window limits
XMIN<XMAX, YMIN< YMAX,ZMIN=<ZMAX NPC 3xB

The ‘requested workstation window? in the workstation state list is set to the value sp¢cified by the
parameter.

For workstations of category, OUTPUT, OUTIN and MO, the ‘workstation transformation update
state’ entry in the workstation state list is set to PENDING if the visual effect of this function’s
invocation is deferred; Otherwise it is set to NOTPENDING. For workstations of catggory INPUT
this entry is always NOTPENDING.

If the ‘workstation transformation update state’ entry is NOTPENDING the ‘currenf workstation
window’ entry-is-assigned the value of the ‘requested workstation window’ entry; ¢therwise the
“current” values are not changed. '

The workstation transformation is an isotropic transformation. If the workstation window and workstation |viewport do not
have the'same aspect ratio; not all of the workstation viewport will be used.

ences: 14.7.6

Errory:

003
054
057
151

156

Ignoring function, function requires state (PHOP,WSOP,* *

Ignoring function, the specified workstation is not open

Ignoring function, specified workstation is of category MI

Ignoring function, invalid window; XMIN=XMAX, YMIN=YMAX, ZMIN>ZMAX, UMIN=UMAX or
VMIN=VMAX ’

Ignoring function, the workstation window limits are not within NPC range
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SET WORKSTATION WINDOW (PHOP,WSOP,* *
Parameters:
In  workstation identifier WwI
In  workstation window limits XMIN<XMAX, YMIN<YMAX NPC 2XB
Effect: The x and y components of the ‘requested workstation window’ in the workstation state list are set

to the x and y coordinates of the parameter. The z coordinates of the ‘requested workstation win-
dow’ and ‘current workstation window’ are not changed.

For
state’ entry in the workstatlon state list is set to PENDING if the v1sual effect of th1s function’s

invocation is deferred; otherwise it is set to NOTPENDING. For workstations of category INPUT
thig entry is always NOTPENDING.
If the ‘workstation transformation update state’ entry is NOTPENDING the ‘current workstation
window’ entry is assigned the x and y coordinates of the ‘requested workstation window’ entry;
othgrwise the “current” values are not changed.
NOTE - The|workstation transformation is an isotropic transformation. If the workstation window, and workstation viewpprt do not
have the same aspect ratio, not all of the workstation viewport will be used.
References; 4.7.6
Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
057 Ignoring function, specified workstation is of category MI
151 Ignpring function, invalid window; XMIN=ZXMAX, YMIN=YMAX, ZMIN>ZMAX, UMIN=UMAX or
VMIN=VMAX
156 Ignoring function, the workstation window limits'are not within NPC range
SET WORKSTATION VIEWPORT 3 (PHOP,WSPP,*,*
Paramete
In  workstation identifier WI
In  workstation viewport limits
XMIN<XMAX, YMIN<YMAX,ZMIN=ZMAX DC 3xB
Effect: The ‘requested wotkstation viewport’ in the workstation state list is set to the value spedified by
the|parameter
For| workstations of category OUTPUT, OUTIN and MO, the ‘workstation transformatior] update
state’ entry.in the workstation state list is set to PENDING if the visual effect of this function’s
invpcationis deferred; otherwise it is set to NOTPENDING. For workstations of category|INPUT
thiq entry is always NOTPENDING.
If the “workstation transformation update state” enfry is NOTPENDING the “current workstation
viewport’ entry is assigned the value of the ‘requested workstation viewport’ entry; otherwise the
“current” values are not changed. :
NOTE - The workstation transformation is an isotropic transformation. If the workstation window and workstation viewport do not

have the same aspect ratio, not all of the workstation viewport will be used.

References: 4.7.6
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Errors:

003
054
057
152
157

Ignoring function, function requires state (PHOP,WSOP,*,*

Ignoring function, the specified workstation is not open

Ignoring function, specified workstation is of category MI

Ignoring function, invalid viewport; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
Ignoring function, the workstation viewport is not within display space

Transformation and clipping functions

SET iORKSTATION VIEWPORT (PHOII‘,WSOP,*,*
Parameters:
In | workstation identifier WI
In | workstation viewport limits XMIN<XMAX, YMIN<YMAX DC 2XB
Effectf The x and y components of the ‘requested workstation viewport’ in(the workstation|state list are
set to the x and y coordinates of the parameter. The z coordinates)of the ‘requested workstation
viewport’ and ‘current workstation viewport’ are not changed.
For workstations of category OUTPUT, OUTIN and MO, the ‘workstation transformation update
state’ entry in the workstation state list is set to PENDING if the visual effect of this function’s
invocation is deferred; otherwise it is set to NOTPENDING. For workstations of cat¢gory INPUT
this entry is always NOTPENDING.
If the ‘workstation transformation update state’centry is NOTPENDING the ‘current workstation
viewport’ entry is assigned the x and y coordinates of the ‘requested workstation vigwport’ entry;
otherwise the “current” values are not changed.
NOTE | The workstation transformation is an isotropic transformation. If the workstation window and workstation|viewport do not
have the same aspect ratio, not all of the workstation viewport will be used.
Refer¢nces: 4.7.6
Errory:
003 | Ignoring function, function requires state (PHOP,WSOP * *
054 | Ignoring function, the specified workstation is not open
057 | Ignoring function, specified workstation is of category MI
152 | Ignoring function, invalid viewport; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
157 | Ignoring function, the workstation viewport is not within display space
5.5.4 (Utility functionsto support modelling
TRANSLATE 3 (PHOP,*,*,*
Paranjeters:
In | ‘translation vector DX,DY,DZ V3
Out error indicator |
Out transformation matrix 4%x4XR

Effect: A 3D homogeneous transformation matrix to perform the specified 3D axis translation is returned

in transformation matrix.

The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is

set to the following value:

002 Ignoring function, function requires state (PHOP ,* * *

»

References: 4.7.3
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Errors:
none
TRANSLATE (PHOP,*,*,*
Parameters:
In tragslation vector DXDY V2
Out erﬁr indicator I
Out transformation matrix BX3XR

Effect: A 2D homogeneous transformation matrix to perform the specified 2D axis translation is returned
in Iansformation matrix.

The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise,) the error indicator is
set fto the following value:

[

002 Ignoring function, function requires state (PHOP,*,*,*
References: 4.7.3

Errors:
note
SCALE 3 (PHOP,*,*,*
Parameters:
In  scale factors SX,SY,SZ 3xXR
Out errpr indicator I
Out trapsformation matrix 4x4xXR

Effect: A 3D homogeneous transformation matrix to perform the specified 3D axis scaling is retiirned in
trapsformation matrix.

The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is
set|to the following value:

O0R Ignoring function,)function requires state (PHOP,*,*,*
References: 4.7.3

Errors:
none
SCALE (PHOP’*’*’*
Parameters:
In scale factors SX,SY 2XR
Out error indicator 1
Out transformation matrix 3x3xR
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Effect: A 2D homogeneous transformation matrix to perform the specified 2D axis scaling is returned in

transformation matrix.

The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is

set to the following value:
002 Ignoring function, function requires state (PHOP,* * *

References: 4.7.3

Errors:
none
ROTATE X (PHOP,*,* *
Parameters:
In | rotation angle in radians (positive if anticlockwise) R
Out| error indicator 1
Out| transformation matrix 4x4XR
Effect: A 3D homogeneous transformation matrix to rotate the-axes about the X axis iy returned in
transformation matrix. '
The error indicator is returned as O if PHIGS is in.state PHOP. Otherwise, the errgr indicator is
set to the following value:
002 Ignoring function, function requires state (PHOP,*,* *
Referpnces: 4.7.3
Errors:
none
ROTATE Y (PHOP,***
Parameters:
In | rotation angle in radians (positive if anticlockwise) R
Out| error indicator I
Out| transformation-matrix 4X4xR
Effect: A 3D homogeneous transformation matrix to rotate the axes about the Y axis i§ returned in
transformation matrix.
The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is
set to the following value:

002 1grioring Junction, Juncrion requires siate (PHOP,*,**

References: 4.7.3

Errors:

none
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ROTATE Z (PHOP,*,* *
Parameters:
In rotation angle in radians (positive if anticlockwise) R
Out error indicator 1
Out transformation matrix 4xX4xR

Effect: A 3D homogeneous transformation matrix to rotate the axes about the Z axis is returned in
transformation matrix.

Thererror-indicator-is—returned-as cator 1s
set fo the following value:
002 Ignoring function, function requires state (PHOP,*,* *
Referencesy 4.7.3
Errors:
none
ROTATE (PHOPR,*,*,*
Parameters
In rotation angle in radians (positive if anticlockwise) R
Out errgr indicator 1
Out transformation matrix IX3XR
Effect: A 2D homogeneous transformation matrix to perform the specified 2D axis rotation is retyrned in
transformation matrix.
The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is
set to the following value:
003 Ignoring function, function requires state (PHOP,* * *
References] 4.7.3
Errors:
none
COMPOSE MATRIX.3 (PHOR,*,*,*
Parameters
In transformation matrix A X4XR
In tr:;::Eformation matrix B X4xXR
Out errorindi I
Out composed transformation matrix 4X4XR
Effect: The 3D homogeneous transformation matrix to perform the transformation defined as:

[transformation matrix A] X [transformation matrix B]

is returned in composed transformation matrix.
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The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is

set to the following value:
002 Ignoring function, function requires state (PHOP,*,* *

References: 4.7.3

Errors:
none
COMPOSE MATRIX (PHOP,*,* *
Parameters:
In | transformation matrix A 3xX3XR
In | transformation matrix B 3x3XR
Out| error indicator I
Out| composed transformation matrix 3X3xR
Effect: The 2D homogeneous transformation matrix to perform the transformation defined by:

Refenences: 4.7.3
Errors:

p.

TRA]

In
In
Out
Ouf]

Effect:

NSFORM POINT 3 {
Parameters:

[transformation matrix A] X [transformation‘matrix B]

is returned in composed transformation matrix.

The error indicator is returned as 0 if PHIGS is d4n\state PHOP. Otherwise, the err¢r indicator is

set to the following value:
002 Ignoring function, function requires state (PHOP,* * *

none

point

transformation matrix
error indicator
transformed point

The result of applying transformation matrix to point is returned as transformed poin

Theerror indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the errg
set to the following value:

PHOP,*,*,*

P3
4x4%XR
I

P3

*

br indicator is

002 Ignoring function, function requires state (PHOP,* * *

References: 4.7.3

Errors:

none
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TRANSFORM POINT (PHOP,*,*,*
Parameters:
In point P2
In transformation matrix 3x3xR
Out error indicator I
Out transformed point P2
Effect: The result of applying transformation matrix to point is returned as transformed point.
Theerror-indicatorisreturned-as 0 PHIGS1s-in—state PHOP—Otherwise,—the-erre cator is
set to the following value:
002 Ignoring function, function requires state (PHOP,* *,*
Referencest 4.7.3
Errors:
none
BUILD TRANSFORMATION MATRIX 3 (PHOP,*,*,*
Parameters:
In fixqd point P3
In  shift vector DX,DY,DZ V3
In rotation angle X in radians (positive if anticlockwise) R
In rotation angle Y in radians (positive if anticlockwise) R
In rotation angle Z in radians (positive if anticlockwise) R
In e factors SX,SY,SZ 3xR
Out err¢r indicator I
Out trapsformation matrix 4xX4xXR

Effect: A 3D homogeneous transformation inatrix to perform the specified transformation is retyrned in
trapsformation matrix. The order of transformation (all relative to the specified fixed point) is:
e, rotate x, rotate y, rotate'z; and shift.

The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is
set to the following value:

002 Ignoring function,/function requires state (PHOP,* *,*

References: 4.7.3
Errors:
no

BUILD TRANSFORMATION MATRIX (PHOP,*,* *

Parameters:
In fixed point P2
In  shift vector DX, DY V2
In rotation angle in radians (positive if anticlockwise) R
In scale factors SX,SY 2XR
Out error indicator 1
QOut transformation matrix 3x3xR

174


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

PHIGS Functional Specification Transformation and clipping functions

Effect: A 2D homogeneous transformation matrix to perform the specified transformation is returned in
transformation matrix. The order of transformation is: scale, rotate (both relative te the specified
fixed point), and shift.

The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is
set to the following value:

002 Ignoring function, function requires state (PHOP,*,* *
References: 4.7.3

Errors:
none
COMPOSE TRANSFORMATION MATRIX 3 » (PHOP,* * %)
Parameters:
In | transformation matrix 4xX4xR
In | fixed point ’ P3
In | shift vector DX,DY,DZ V3
In | rotation angle X in radians (positive if anticlockwise) ' R
In | rotation angle Y in radians (positive if anticlockwise) R
In | rotation angle Z in radians (positive if anticlockwise) R
In | scale factors SX,SY,SZ 3IXR
Ouﬂ error indicator " I
Out composed transformation matrix 4x4XR

Effect: A 3D homogeneous transformation matriXiis returned in composed transformation mjatrix which is
the composition of the specified matrix with the matrix defined by the fixed point,| shift, rotate,
and scale parameters. The order of transformation (all relative to the specified fiked point) is:
scale, rotate x, rotate y, rotate z,\and shift.

The error indicator is returnedas 0 if PHIGS is in state PHOP. Otherwise, the err¢r indicator is
set to the following value:

002 Ignoring functiony function requires state (PHOP ,*,* *
Refefences: 4.7.3

Errors:
none

COMPOSE TRANSFORMATION MATRIX PHOP,* * *

Parameters:
In transformation matrix , 3x3XR
In fixed point P2
In shift vector DX,DY V2
In rotation angle in radians (positive if anticlockwise) R
In  scale factors SX,SY 2XR
Out error indicator I
Out composed transformation matrix 3x3xXR
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Effect: A 2D homogeneous transformation matrix is returned in composed transformation matrix which is
the composition of the specified matrix with the matrix defined by the fixed point, shift, rotate,
and scale parameters. The order of transformation is: scale, rotate (both relative to the specified
fixed point), and shift.

The error indicator is returned as 0 if PHIGS is in state PHOP. Otherwise, the error indicator is
set to the following value:

002 Ignoring function, function requires state (PHOP,*,*,*
References; 4.7.3

Errors:
non

5.5.5 Utility functions to support viewing

EVALUATE VIEW ORIENTATION MATRIX 3 (PHOP,*,*,*
Parameters .
In view reference point wC P3
In view plane normal DX,DY,DZ wC V3
In  view up vector DX, DY ,DZ wC V3
Out errgr indicator )|
Out view orientation matrix 4x4xR
Effect: If the view orientation parameters are consistent and/well-defined, the error indicator is rgturned

ters| are not well-defined or are inconsistent, an indication of the cause of the error is retyrned in

002 Ignoring function, function requires state (PHOP,*,* *

159 Ignoring function, the view plane normal vector has length zero
160 Ignoring function, the view up vector has length zero
161 Ignoring function, the view upand view plane normal vectors are parallel thus the |viewing
coordinate system cannot be éstablished
References| 4.7.5
Errors:
nong
EVALUATE VIEW ORIENTATION MATRIX (PHOP, > * *
Parameters
In  view réference point wC P2
In view up vector DX,DY wC V2
Out error indicator I
Out view orientation matrix 3x3xR

Effect: If the view orientation parameters are consistent and well-defined, the error indicator is returned
as 0 and a view orientation matrix to perform the specified orientation is returned. If the parame-
ters are not well-defined or are inconsistent, an indication of the cause of the error is returned in
the error indicator with one of the following values:

002 Ignoring function, function requires state (PHOP,*,*,*
160 Ignoring function, the view up vector has length zero
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References: 4.7.5
Errors:

none

Transformation and clipping functions

EVALUATE VIEW MAPPING MATRIX 3 (PHOP,* * *
Paramieters?
In | window limits UMIN<UMAX,VMIN<VMAX VRE 2xB
In | projection viewport limits
XMIN<XMAX, YMIN<YMAX,ZMIN=ZMAX NPC 3xXB
In | projection type (PARALLEL,PERSPECTIVE) E
In | projection reference point VRC P3
In | view plane distance VRC R
In | back plane distance VRC R
In | front plane distance VRC R
Out| error indicator 1
Out| view mapping matrix 4x4xR
Effect: If the view mapping parameters are consistent and wellsdefined, the error indicator fs returned as
0 and a view mapping matrix to perform the specified view mapping is returned. If the parameters
are not well-defined or are inconsistent, an indication of the cause of the error is rdturned in the
error indicator with one of the following values:
002 Ignoring function, function requires state (PHOP,* * *
151 Ignoring function, invalid window; XMIN=XMAX, YMIN=YMAX, ZMIN>ZMAX,
UMIN=UMAX or VMIN=VMAX
152 Ignoring function, invalid viewport; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
158 Ignoring function, front plane-and back plane distances are equal when z-extent|of the projec-
tion viewport is non-zerq,
162 Ignoring function, the projection reference point is between the front and back planes
163 Ignoring function, the-projection reference point cannot be positioned on the view plane
164 Ignoring function; the back plane is in front of the front plane
155 Ignoring function, the projection viewport limits are not within NPC range
References: 4.7.5
Errorg:
none
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EVALUATE VIEW MAPPING MATRIX (PHOP,*,* *

Parameters:
In window limits UMIN<UMAX,VMIN<VMAX VRC 2XB
In  projection viewport limits XMIN<XMAX, YMIN<YMAX NPC 2XB
Out error indicator I
Out view mapping matrix 3x3xR
Effect: If the v1ew mappmg parameters are consistent and well defmed the error 1ndlcator is returned as
0a v : he-parameters

Referencest 4.7.5
Errors:

178

are not well defmed or are 1ncon51stent an 1nd1cat10n of the causeof the error is returnei in the
errdr indicator with one of the following values:

002 Ignoring function, function requires state (PHOP,*,*,*
15] Ignoring function, invalid window; XMIN=XMAX, YMIN=YMAX,” ZMIN=ZMAX,
UMIN=UMAX or VMIN=ZVMAX

152 Ignoring function, invalid viewport; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
153 Ignoring function, the projection viewport limits are not within NPC (range

nong
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5.6 Structure content functions

Structure content functions

OPEN STRUCTURE (PHOP,*,STCL,*)
Parameters:
In  structure identifier 1

Effect: The specified structure is opened. If the specified structure does not exist, a new empty structure

is created and opened. The ‘element pointer’ is positioned at the last element in the

structure (or

set to O for an empty structure) and the structure state becomes STOP.

Refergnces: 4.4.4

Errorst

006

Ignoring function, function requires state (PHOP,* STCL,*)

CLOSE STRUCTURE (PHO
Paramieters:

none

Effectf The open structure is closed and the structure state becomes STCL.
Refergnces: 4.4.4

Errors:

005

Ignoring function, function requires state (PHOP,*,STOP,*)

EXE(UTE STRUCTURE (PHO
Parameters:

In
Effect

structure identifier

ture after the ‘element pointer’ or replaces the element pointed at by the ‘element |}
‘element pointer’is-then updated to point to this “execute structure” element. The va
by the parameter-is associated with the element. If the specified structure is non-ex
empty structure is created.

When an¢€lement of this type is interpreted the following actions occur:
a)-traversal of the current structure is suspended;
b) the current state of the PHIGS traversal state list is saved;

N - 01y ma
< = PO

tion and the local modelling transformation is set to the identity matrix;

d) the structure network identified by the value associated with the element i
traversed;

e) the saved PHIGS traversal state list values are restored;

f) traversal of the current structure is resumed.

References: 4.4.4

P,*,STOP,*)

P,*,STOP,*)

I

Depending upon the ‘edit mode’, an “execute structure” element is inserted into th¢ open struc-

pointer’. The
lue specified
stent, a new

g transforma-

s completely
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Errors:
005 Ignoring function, function requires state (PHOP,*,STOP,*)

LABEL (PHOP,*,STOP,¥)
Parameters:
In labelidentifier 1

Effect: Depending upon the ‘edit mode’, a “label” element is inserted into the open structure-dfter the
‘elgment pointer’ or replaces the element pointed at by the ‘element pointer’.,The ‘glement
poifter’ is then updated to point to this “label” element. The value specified by.the parameter is

assgciated with the element.
lezn an element of this type is interpreted it is ignored.
References: 4.4.4

Errors:
005 Ignpring function, function requires state (PHOP,*,STOP,*)

APPLICATION DATA (PHOP,*,STOP,*)
Parameters; , 4
In apjlication data D

Effect: Depending upon the ‘edit mode’, an “application data” element is inserted into the open §tructure
aft¢r the ‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘ele-
meht pointer’ is then updated to point o this “application data” element. The value spedified by
the| parameter is associated with the element.

WlJen an element of this type is interpreted it is ignored.

Referencey: 4.4.9

Errors:
005 Ignbpring function, function.requires state (PHOP,*,STOP,*)

GENERALIZED STRUCTURE ELEMENT ' (PHOP,*,STOP,*)

Parameters:
In GSE identifier : GS
In GS d D

Effect: Depending upon the ‘edit mode’, a “‘generalized structure element” element is inserted after the
‘element pointer’ or replaces the element pointed at by the ‘element pointer’. The ‘element
pointer’ is then updated to point to this “generalized structure element” element. The values
specified by the parameters are associated with the element.

When an element of this type is interpreted, an action of the type indicated by the element’s GSE
identifier is performed using the element’s GSE data record. The action shall not create a primi-
tive. It is appropriate for a GSE to be used for attribute and control functionality during traversal.
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005

i i i ifi n 0 impl ion d dent.
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For some GSEs the parameters are transmitted to the workstation and interpreted in a workstation dependent way. In this
way special capabilities of the workstation can be addressed. In other cases the GSE will have an effect on the CSS. No
error occurs at structure traversal time if a particular workstation cannot realize the GSE.

The GSE data record may contain additional data. These have to be defined for a specific GSE. In defining a new GSE,
the PHIGS design concepts (see clause 0) are not violated. The set of generalized structure elements implemented on a
workstation may be empty.

Where the GSE identifier is bound to an integer in a programming language, GSE identifiers greater than 0 are reserved

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

by the Registra-
by the Registra-

Generalized structure elements are placed into the open structure even if the specified genéralized struct:re element is not

supported by the implementation. When an element of this type is interpreted, if a-generalized st
encountered that the workstation does not recognize, it will be ignored.

Ignoring function, function requires state (PHOP,* STOP,*)

cture element is

SET EDIT MODE PHOP,* * *
Parameters:

In | edit mode (INSERT,REPLACE) E
Effect: The ‘edit mode’ in the PHIGS state list-is set to the value specified. When ‘edit mode’ is INSERT

new elements are inserted after the element pointed to by the ‘element pointer] When ‘edit

mode’ is REPLACE new elements replace the element pointed to by the ‘element

inter’. If the

‘element pointer’ is 0, then the new element is inserted immediately before element 1. The ‘ele-

ment pointer’ pointer becomes 1 and points at the new element, and the remaini
the structure are implicitly-renumbered.

elements in

References: 4.4.4
Errors:

002

Ignoring function,) function requires state (PHOP,* *,*

COPY ALE_ELEMENTS FROM STRUCTURE (PHOP,*,STOP,*)
Parameters: E

In —structure dentifier I
Effect: The elements of the specified structure are copied into the open structure after the ‘element

pointer’. If the specified structure is the open structure, its contents are copied into itself after the
‘element pointer’. The ‘element pointer’ is then updated to point to the last element that was
copied. REPLACE ‘edit mode’ is ignored. If the specified structure is empty or non-existent, no
action takes place.

References: 4.4.4

181


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)
Structure content functions PHIGS Functional Speciﬁcéxtion

Errors:
005 Ignoring function, function requires state (PHOP,* STOP,*)

SET ELEMENT POINTER (PHOP,*,STOP,*)
Parameters: ‘
In element position I
Effect: The| ‘element pointer’ is set to element position. If element position is less than 0,(the ‘¢clement
pointer’ is set to 0; if the element position is greater than the number of elements in the open
struture, the ‘element pointer’ is set to point to the last element in the open structure.
References] 4.4.4 ‘
Errors:
005 Igngring function, function requires state (PHOP,* STOP,*)
OFFSET ELEMENT POINTER (PHOP,*,STTOP,*)
Parameters;
In element position offset T 1

Effect: Thel element position offset is added to the ‘element pointer’. If the resultant value of ‘¢lement
pointer’ is less than 0, ‘element pointer’ is set to 0. If the resultant value of the ‘clement pointer’
is greater than the number of elements in th& open structure, the ‘element pointer’ is set {o point
to the last element in the open structure.

References] 4.4.4

Errors:
005 Ignaring function, function requires-state (PHOP,*,STOP,*)

SET ELEMENT POINTER AT LABEL (PHOP,*,STOP,*)
Parameters
In labql identifier I

Effect: The ‘element pointer’ is set to point to the next occurrence of the specified label element within

‘ the ppen structure. If the ‘element pointer’ is already positioned at an occurrence of the specified
label, <the search for the next occurrence begins with the next structure element, otherwise it
begins-at-the— pointer—If-no-occurrence—¢ pecified-tabel-existsbetwee e—“¢lement
pointer’ and the end of the open structure, an error is generated and the ‘element pointer’ is left
unchanged.

References: 4.4.4

Errors: '
005 Ignoring function, function requires state (PHOP,* ,STOP,*)
205 Ignoring function, the label does not exist in the open structure between the element pointer and the
end of the structure
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DELETE ELEMENT (PHOP,*,STOP,*)
Parameters:

none
Effect: The element pointed to by the ‘element pointer’ is deleted. The ‘element pointer’ is decremented

by one, so that it points to the element which immediately preceded the deleted element. If the
element position is zero (the ‘element pointer’ points before the first element), nothing is deleted
and the ‘element pointer’ is not adjusted.

ReferepicesT 4.4°2
Errors:
005 |Ignoring function, function requires state (PHOP,*,STOP,*)
DELETE ELEMENT RANGE | (PHOR,*,STOP,*)
Paramgters:
In [element position 1 I
In |element position 2 ' I
Effect:| All structure elements between and including the lowerelement position and the higher element
position are deleted. The ‘element pointer’ is updated to point to the element immedigtely preced-
ing the deleted elements. If an element position is'less than 1, a value of 0 is used; iff an element
position is greater than the number of elements in the open structure, a value pointing to the last
element in the structure is used.
The effect is as though a SET ELEMENT POINTER followed by an INQUIRE |[ELEMENT
POINTER were invoked for each element position parameter and then SET |ELEMENT
POINTER followed by DELETE ELEMENT were invoked for each element in the range result-
ing from the inquiries, in descending numeric order.
References: 4.4.4
Errors
005 | Ignoring function, functionrequires state (PHOP,*,STOP,*)
DELEEE ELEMENTS'BETWEEN LABELS (PHOR,*,STOP,*)
Parameters:
In |label identifier 1 I
In |labél identifier 2 I
Effect] Allelements between but not including the occurrences of the two specified labels ar¢ deleted.

The labels between which the deletion will occur are found in the same way as they are in SET
ELEMENT POINTER AT LABEL. A search for label identifier 1 is first performed starting at
the element pointed to by the ‘element pointer’. A search for label identifier 2 is then performed
starting with the element following label identifier 1. If either of the specified labels do not exist
between the ‘element pointer’ and the end of the open structure, an error is generated and the
deletion operation is not performed.

The element pointer is set to point to the element which immediately preceded the group of ele-
ments deleted.
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References: 4.4.4

Errors:
005 Ignoring function, function requires state (PHOP,* ,STOP,*)
206 Ignoring function, one or both of the labels does not exist in the open structure between the element
pointer and the end of the structure

EMPTY STRUCTURE (PHOP,*,*,*

LS
Parameter$:

In  strficture identifier I
Effect: All the elements of the specified structure are deleted. References to this-how empty structure

remain intact. If the specified structure is the open structure, the ‘element-pointer’ is set to 0. If
the specified structure does not exist, a new empty structure is created.

References: 4.4.4

Errors:
002 Ignoring function, function requires state (PHOP * * *
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5.7 Structure manipulation functions

DELETE STRUCTURE (PHOP,* * *
Parameters:
In structure identifier I

Effect: The specified structure is deleted; its identifier, its contents and all references to it are removed
from PHIGS. It is unposted from all workstations to which it is posted. In the event the speci-

ied structure is n ; the following
sequence:
CLOSE STRUCTURE

DELETE STRUCTURE (structure identifier)
OPEN STRUCTURE (structure identifier)
If the specified structure does not exist, no action is taken.
References: 4.4.5

Errorg:
002| Ignoring function, function requires state (PHOP,* * *

DELETE STRUCTURE NETWORK {PHOP,* * *
Parameters:
In | structure identifier 1
In | reference handling flag (DELETE,KEEP) E

Effect: The specified structure network is deleted.

If the reference handling flag is KEEP, those structures of the specified structure nefwork that are
referenced by other structures-outside of the specified structure network are not deleted. Those
structures that are not referenced outside the specified structure network are |deleted as if
DELETE STRUCTURE were called to delete each structure individually.

If the reference handling flag is DELETE, each structure of the specified network is deleted as if
DELETE STRUECTURE were called to delete each structure individually.

The specified structure is always deleted. If the specified structure does not exist}, no action is
taken.

References: 4.4:5

Errors:
002| Ignoring function, function requires state (PHOP * *,*

DELETE ALL STRUCTURES (PHOP,*,*,*
Parameters:
none

Effect: The DELETE STRUCTURE functioh is executed for all existent structures‘in PHIGS.
References: 4.4.5 '
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Errors:
002 Ignoring function, function requires state (PHOP,*,*,*

CHANGE STRUCTURE IDENTIFIER , (PHOP,* * *
Parameters:
In  original structure identifier I
In resulting structure identifier I

Effect: Thig function changes the identifier of the structure identified by original structure identifier to
resufting structure identifier, but does not change references to original structure:. As a result of
invoking this function, the structure associated with original structure identifier will no longer
exis{ unless there are references to this structure, it is posted, or this structure is open. Ih those
cases, the original structure will continue to exist but will be empty. The resulting structure| always
exisfs at the completion of this function. If the resulting structure previously existed then ts con-
tents are replaced by the contents of the original structure. If the otiginhal structure did nqt exist,
ther] the resulting structure is empty.

If the original and the resulting structure identifier are the(samie, two cases can occur. | If this
common structure exists, then no action is performed; othetwise, if this structure does nqt exist,
an gmpty structure is created.

If the original structure identifier was posted, it remdins posted, but will be empty. The r¢sulting
stru¢ture is posted after this function if and only if it-was posted prior to this function.

If the original structure is open, it is closed, this function is executed and then the structute iden-
tified by original structure identifier is reopetied. The original structure will continue to ekist but
will |be empty. It is open at the completion\of the CHANGE STRUCTURE IDENTIFIER func-
tion| The ‘element pointer’ is set to 0.

If tr resulting structure is open, it is closed, this function is executed, and then reopengd. The
‘elenent pointer’ is set to point to,the last element.
References] 4.4.5

Errors:
002 Igndring function, functionrequires state (PHOP *,* *

CHANGE $TRUCTURE REFERENCES (PHOR,*,**
Parameters:

In origindl'structure identifier I
In resulting structure identifier I

Effect: This function replaces all “execute structure” elements which reference original structure 1dentxf-
ier with elements which reference resulting structure identifier.

Any references to resulting structure identifier that existed before the call are not affected. If
there were references to original structure identifier and resulting structure identifier does not
exist, an empty structure named resulting structure identifier is created. If original structure iden-
tifier and resulting structure identifier are identical, then no action is taken.

On all workstations where the resulting structure is posted, the resulting structure remains posted
with unchanged priority, and the original structure, if posted there, is unposted. On all worksta-
tions where the resulting structure is not posted and the original structure is posted, the resulting
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structure is posted with the priority of the original structure and the original structure is unposted.

If the original structure does not exist or if there are no references to the original structure identif-

ier, no action is taken.

References: 4.4.5

Errors:
002 Ignoring function, function requires state (PHOP * * *
CHANGE STRUCTURE IDENTIFIER AND REFERENCES (RHOP,*,* *
Parameters:
In | original structure identifier I
In | resulting structure identifier ‘ I
Effect] The effect is as if CHANGE STRUCTURE REFERENCES were called and then CHANGE
STRUCTURE IDENTIFIER were called, but with no intermediate effects since both actions are
performed as one action.

If the ongmal structure is open, 1t is closed this functlon is executed and then the st

will be empty. It is open at the completion of the CHANGE STRUCTURE ID:
tion. The ‘element pointer’ is set to 0.

On all workstations where the resulting structure is posted, the resulting structure re:
with unchanged priority, and the original structure, if posted there, is unposted. On
tions where the resulting structure is not.posted and the original structure is posted,
structure is posted with the priority of the original structure and the original structure

Referdnces: 4.4.5

Errors
002

Ignoring function, function requires state (PHOP,*,*,*

ains posted
all worksta-
the resulting
s unposted.
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5.8 Structure display functions

POST STRUCTURE (PHOP,WSOP,*,*

Parameters: :
In workstation identifier W1
In structure identifier 1
In display priority [0,1] R

ified workstation. The workstation identifier is added to the ‘list of workstations“tp which
ed’ in the structure state list. If the specified structure does not exist, a new empty structure is
created. '

References: 4.4.3

Errors:
003 Ignpring function, function requires state (PHOP,WSOP,*,*
054 Ignpring function, the specified workstation is not open
059 Ignpring function, the specified workstation does not have output-capability (i.e., the wolkstation

category is neither OUTPUT, OUTIN, nor MO)
208 Ignpring function, the display priority is out of range

Effect: The specified structure is added to the ‘Tist of posted structures” in the workstation state llF of the

UNPOST $TRUCTURE (PHOP,WSOP,*,*
Parameters:

In  workstation identifier WI
In  stricture identifier 1

Effect: The specified structure is unposted from the specified workstation by removing the structyre from
the ‘list of posted structures’ from the workstation state list of the specified workstatipn. The
wol{kstation identifier is deleted from the ‘list of workstations to which posted’ in the §tructure

state list. If the specified structure does not exist, no action takes place. Note that unposting a
strycture does not delete the structure.

References: 4.4.3

Errors:
003 Ignpring function, function requires state (PHOP ,WSOP ,*,*
054 Ignpring function;\the specified workstation is not open
059 Ignpring function, the specified workstation does not have output capability (i.e., the wolkstation

category is'neither OUTPUT, OUTIN, nor MO)

UNPOST ALL STRUCTURES (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WI

Effect: All structures are unposted from the specified workstation by removing all structures from the ‘list
of posted structures’ from the workstation state list of the specified workstation. The workstation
identifier is deleted from the ‘list of workstations to which posted’ in the structure state list. Note
that unposting a structure does not delete the structure.
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References: 4.4.3

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open
059 Ignoring function, the specified workstation does not have output capability (i.e., the workstation
category is neither OUTPUT, OUTIN, nor MO)
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5.9 Structure archiving functions

OPEN ARCHIVE FILE (PHOP,*,**
Parameters:
In archive file identifier Al
In archive file name ~ F

Effect: The specified archive file is opened and the ‘archive state’ is set to AROP. The archive file iden-
tifief 1s added to the ‘set of open archive files’ in the PHIGS state Iist. The archive file idedtifier is
used to reference the open archive file.

References:| 4.4.7

Errors:
002 Igndring function, function requires state (PHOP,* * *
402 Igndring function, archive file identifier already in use
400 Igngring function, the archive file cannot be opened
401 Igngring function, opening this archive file would exceed the maximum humber of simultaneously

open archive files
403 Igngring function, the archive file is not a PHIGS archive file

CLOSE ARCHIVE FILE (PHOP,*,*,AROP)
Parameters:
In  archive file identifier Al

Effect: The| archive file associated with the specified-archive file identifier is closed and the archive file
identifier is removed from the ‘set of open archive files’ in the PHIGS state list. The [archive
stat¢’ is changed to ARCL if no archive files are open.

References] 4.4.7
Errors:

007 Ignaring function, function requires state (PHOP,*,*,AROP)
404 Igngring function, the specified archive file is not open

ARCHIVE|STRUCTURES (PHOP,*,* JAROP)
Parameters
In archive file identifier Al
In list pfstructure identifiers L(I)

Effect: The specified structures are archived on the specified open archive file. If a specified structure
currently exists in the archive file, the conflict will be resolved according to the value of the
‘archival conflict resolution flag’ in the PHIGS state list.

If the archive file becomes full during the archival process, as many structures as possible are
archived.

If a specified structure does not exist in the CSS, a warning is generated and no action is taken for
that structure.

References: 4.4.7
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Errors:

007
404
200
405
406

Ignoring function, function requires state (PHOP,*,* AROP)

Ignoring function, the specified archive file is not open

Warning, ignoring structures that do not exist

Ignoring function, name conflict occured while conflict resolution flag has value ABANDON
Warning, the archive file is full. Any structures that were archived were archived in total

ARCHIVE STRUCTURE NETWORKS (PHOR,*,*,AROP)

Param

Effect

Refergnces: 4.4.7
Errorst

007
404
200
405
406

ARCE
Param|

In
Effect

Referd

Errors|
007
404
405
406

eters:

archive file identifier Al
list of structure identifiers L)

The specified structure networks are archived in the specified open)archive file. If a specified
structure or any of its descendants currently exist in the specified open archive file, the conflict
will be resolved according to the value of the ‘archival conflict résolution flag’ in the PHIGS state
list.

If a specified structure does not exist in the CSS, a warningis generated and no action is taken for
that structure network.

Ignoring function, function requires state (PHOP;*,* AROP)
Ignoring function, the specified archive file is not open
Warning, ignoring structures that do not.exist

Ignoring function, name conflict occured while conflict resolution flag has value ABANDON
Warning, the archive file is full. Anystructures that were archived were archived in total

[IVE ALL STRUCTURES (PHOR,*,*,AROP)
cters:
archive file identifier Al

All structures‘are archived in the specified open archive file. If a structure known to PHIGS
currently exists in the specified open archive file, the conflict is resolved according to| the value of
the ‘archival conflict resolution flag’ in the PHIGS state list.

inces; <4:4.7

W@Wﬁﬁnn requires state (PnnP,*,*,ARnP)

Ignoring function, the specified archive file is not open
Ignoring function, name conflict occured while conflict resolution flag has value ABANDON
Warning, the archive file is full. Any structures that were archived were archived in total
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SET CONFLICT RESOLUTION (PHOP,* * *
Parameters:
In archival conflict resolution (MAINTAIN,ABANDON,UPDATE) E
In retrieval conflict resolution (MAINTAIN,ABANDON,UPDATE) E

Effect: The respective ‘conflict resolution flags’ in the PHIGS state list are set to respective conflict reso-
lution values. They apply when conflicts occur when using the archival and retrieval facilities.

References: 4.4.7

Errors: L
002 Ignpring function, function requires state (PHOP,*,*,*

RETRIEVE STRUCTURE IDENTIFIERS (PHOP,*,*, AROP)
Parameters:
In archive file identifier Al
Out list|of structure identifiers L(I)

Effect: A list of archived structures in the specified open archive file isreturned.
References: 4.4.7

Errors:
007 Ig:xring Sfunction, function requires state (PHOP,*,*,AROP)
404 Ignpring function, the specified archive file is not open

RETRIEVE STRUCTURES (PHOP,*,*,AROP)
Parameters:

In archive file identifier Al
In list{of structure identifiers L)

Effect: The specified archived structures are retrieved from the specified open archive file.

If 3 specified structuré:currently exists in the CSS, the conflict will be resolved according to the
valiie of the ‘retrieval_conflict resolution flag’ in the PHIGS state list. Then, if the structpre is to
be retrieved or updated the following action is taken.

If 3 specifiedtructure does not exist in the archive file, an empty structure is created in|the CSS
and a warning is generated. '

If 4 specified structure is the open structure, it is closed, retrieved or updated, and then re-
opgnéd.

References: 4.4.7

Errors:
007 Ignoring function, function requires state (PHOP,*,*,AROP)
404 Ignoring function, the specified archive file is not open
405 Ignoring function, name conflict occured while conflict resolution flag has value ABANDON
408 Warning, some of the specified structures do not exist on the archive file. PHIGS will create empty
structure in their place
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RETRIEVE STRUCTURE NETWORKS (PHOP,*,*, AROP)
Parameters:
In archive file identifier Al
In  list of structure identifiers L)

Effect: The specified archived structure networks are retrieved from the specified open archive file.

If the specified structure or any of its descendants currently exists in the CSS, the conflict will be
resolved according to the value of the ‘retrieval conflict resolution flag’ in the PHIGS state list.

Then, if the specitied structure or any of its descendants are to be retrieved or updatqd the follow-

ing action is taken.

If the specified structure does not exist in the archive file, an empty structure is.creat¢d in the CSS
and a warning is generated.

If the specified structure or any of its descendants is the open structure;, it is closed| retrieved or
updated, and then re-opened.

References: 4.4.7

Errors: ‘

007 | Ignoring function, function requires state (PHOP,*,*, AROP)
404 | Ignoring function, the specified archive file is not open

405\ Ignoring function, name conflict occured while conflict resolution flag has value ABANDON

408| Warning, some of the specified structures do not exist-on the archive file. PHIGS will| create empty
structure in their place

RETRIEVE ALL STRUCTURES (PHOP,*,*, AROP)
Parameters:

In | archive file identifier Al
Effect: All structures in the specified open archive file are retrieved. '

If a structure in the archive currently exists in the CSS, the conflict will be resolved| according to
the value of the ‘retrieval conflict resolution flag’ in the PHIGS state list.

If one of the structures to be retrieved or updated is the open structure, it is closed| retrieved or

updated, and then re-opened.

References: 4.4.7

Errors:
007| Ignoring\function, function requires state (PHOP,*,*, AROP)

404| Ignoring function, the specified archive file is not open
405| Ignoring function, name conflict occured while conflict resolution flag has value ABANDON

RETRIEVE PATHS TO ANCESTORS (PHOP,*,*, AROP)
Parameters:
In archive file identifier Al
In  structure identifier )|
In path order (TOPFIRST,BOTTOMFIRST) E
In  path depth (0..n) I
Out paths L(L(ER))
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Errors:
007 Ignoring function, function requires state (PHOP,*,*, AROP)
201 Ignoring function, the specified structure does not exist
207 Ignoring function, the specified path depth is less than zero (0)

DELETE STRUCTURES FROM ARCHIVE (PHOP,*,*,AROP)
Paramjeters:
In | archive file identifier Al
In | list of structure identifiers L)

Effectf The specified archived structures are deleted from the specified open archive file. No attempt is
made to ensure that the deleted structures are not referenced from other structures in the archive
file. '

If a specified structure does not exist in the archive file, no action is'taken for that structure.
Refer¢nces: 4.4.7 '

Errors:
007 | Ignoring function, function requires state (PHOP,*,* AROP)
404 | Ignoring function, the specified archive file is not open
407 | Warning, some of the specified structures do not exist'on the archive file

DELETE STRUCTURE NETWORKS FROM‘ARCHIVE (PHOP,*,*,AROP)
Paranjeters:
In | archive file identifier Al
In | list of structure identifiers L(I)

Effect: The specified archived structure networks are deleted from the specified open archive file. No
attempt is made to ensure that the deleted structures are not referenced from other| structures in
the archive file.

If a specified structure does not exist in the archive file, no action is taken for that structure net-
work.

References: 4.4.7

Errors:
" 007| Ignoring/function, function requires state (PHOP,*,*,AROP)

404| Ignoring function, the specified archive file is not open

407 | Warning, some of the specified structures do not exist on the archive file

DELETE ALL STRUCTURES FROM ARCHIVE (PHOP,*,*,AROP)
Parameters:
In  archive file identifier Al
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Effect: All structures in the specified open archive file are deleted. After the completion of this opera-
tion, the archive file will be in the same state as if it had just been opened.

References: 4.4.7
Errors:

007 Ignoring function, function requires state (PHOP,*,*,AROP)
404 Ignoring function, the specified archive file is not open
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5.10 Input functions

5.10.1 Pick identifier and filter

Input functions

SET PICK IDENTIFIER (PHOP,*,STOP,*)
Parameters:
In PI

Effect:

Refel]sences: 4.8.4
Errors:

005

SET
Parar

Effec

PICK FILTER
neters:

rences: . 4.5.15 4.8.4

250

pick identifier

ture after the ‘element pointer’ or replaces the element pointed at by the ‘clement
‘element pointer’ is then updated to point to this “set pick identifier” element:, Th
fied by the parameter is associated with the element.

When an element of this type is interpreted the ‘“‘current pick identifier” entry i
traversal state list is set to the value associated with the element. The “current pick
the PHIGS traversal state list is associated with subsequent primitives!

Ignoring function, function requires state (PHOP,*,STOP,*)

(PHO

workstation identifier
pick device number

(1..n)
pick filter

workstation is set to the value(specified by the parameter.

open struc-
pointer’. The
value speci-

h the PHIGS
identifier” in

P, WSOP,*,*

WI
I
FR

: The ‘pick filter’ entry in the workstation state list of the specified PICK device of the specified

The new pick filter takes effect when the next PICK measure process comes into existence for the

given pick device.

During picking, a conceptual traversal, the workstation processes the filter againgt the ‘current

name set’ in the'PHIGS traversal state list to determine whether subsequent primi

ives are pick-

able. Primitives-will be pickable on a device when both the inclusion set of the ‘picK filter’, in the

workstation state list, intersected with the ‘current name set’ is non-empty and the e
the ‘pick-filter’, in the workstation state list, intersected with the ‘current name set’ i

kclusion set of
5 empty.

Ignoring function, the specified device is not available on the specified workstation

5.10.2 Initialization of input devices

The parameters which may be initialized are an initial measure value, prompt and echo type, echo
area/volume, and a data record. These parameters play a similar role for all input classes. The final
parameter of each INITIALIZE function is a data record which contains device specific information to
control the logical input device. The form of the data record differs for each input class and can differ for
different devices in the same class. Some devices have mandatory control values in the data record. These
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values are at the beginning of the data record. In addition to the mandatory data record contents, other
data record contents are defined but need not be adhered to in realizing the prompt and echo type. For
the defined, but non-required data record contents errors specific to the data records contents are not

listed but may be reported.
INITIALIZE LOCATOR 3 (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WI
In locator device number (1..n) I
In initjal view index (0.:n) I
In  initjal locator position WC P3
In prompt and echo type I
In echo volume XMIN<XMAX, YMIN<YMAX,ZMIN=<ZMAX DC 3xB
In locator data record D
Effect: The initial locator position, initial view index, prompt and echo type, echo volume and locator
datp record are stored in the workstation state list entry for the specified LOCATOR devige.
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|position
is the current locator position that varies dynamically as.the operator uses the LOCATOR
Prgmpt and echo type:

=0prompting and echoing is LOCATOR device dependent.

1 designate the current position of the LOCATOR using an implementation-defined tech-
nique.

2 crosshair, namely designate the current position of the LOCATOR using a vertical [line and
a horizontal line spanning over the display surface or the workstation viewport intgrsecting
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 connegting the
initial LOCATOR position given by this function and the current locator position.

S designate the current position of the LOCATOR using a rectangle. The diagongl of the
rectangle is the-line connecting the initial LOCATOR position given by this funcfion and
the current locator position.

6 display_a-digital representation of the current LOCATOR position in LOCATOR device

=7reserved for registration.

dependent coordinates within the echo volume.

NOTE - LOCATOR prompt and echo type values are registered in the ISO International Register of Graphical Itemy, which is

maintained by the Registration Authority. When a LOCATOR prompt and echo type has been approved by ISO, the
LOCATOR prompt and echo type value will be assigned by the Registration Authority.

References:

Data Record:

4.777 4.8.2 4.8.6

Prompt and echo type = 4

1 unused
2 linetype ASF (BUNDLED, INDIVIDUAL) E
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3  linewidth scale factor ASF (BUNDLED, INDIVIDUAL) E
4 polyline colour index ASF (BUNDLED, INDIVIDUAL) E
5 polyline index - (l.n) I
6  linetype I
7  linewidth scale factor ~ R
8 polyline colour index ©.n) I
Prompt and echo type = 5

1  polyline/fill area control flag (POLYLINE, FILL_AREA, FILL_AREA_SET) (E
2 unused

if polyline/fill area control flag = POLYLINE

3 linetype ASF (BUNDLED, INDIVIDUAL) E
4 linewidth scale factor ASF (BUNDLED, INDIVIDUAL) E
5 polyline colour index ASF (BUNDLED,/INDIVIDUAL) E
6 polyline index () I
7 linetype I
8 linewidth scale factor R
9  polyline colour index @©.n) I
if polyline/fill area control flag = FILL_AREA or FILL_AREASSET ‘ '

3 interior style ASF (BUNDLED, INDIVIDUAL) E
4  interior style index ASF (BUNDLED, INDIVIDUAL) E
5 interior-colour index ASF (BUNDLED, INDIVIDUAL) E
6 interior index . (L) I
7  interior style (HOLLOW, SOLID, PATTERN, HATCH, EMPTY) E
8 interior style index L
9 interior colour index ' (0.n) I
if polyline/fill area control flag = FILL_AREA_SET

10  edge flag ASF (BUNDLED, INDIVIDUAL) E
11 edge type ASF (BUNDLED, INDIVIDUAL) E
12 edgewidth scale factor ‘ASF (BUNDLED, INDIVIDUAL) E
13 edge colour index ASF (BUNDLED, INDIVIDUAL) E
14 edge index (1.m) I
15  edge flag (OFF,ON) E
16  edgetype I
17  edgewidth scale factor R
18 ~edge colour index ©.n) I
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Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
251 Ignoring function, the function requires the input device to be in REQUEST mode
254 Ignoring function, invalid echo area/volume; XMIN=ZXMAX, YMIN=YMAX or ZMIN>ZMAX
255 Ignoring function, one of the echo area/volume boundary points is outside the range of the device
253 Ighoring function, the specified promptlecho type is not available on the specified workstaiion
260 Ignoring function, one of the fields within the input device data record is in error
261 Ignoring function, initial value is invalid
114 Ignoring function, the view index value is less than zero

INITIALIZE LOCATOR (PHOP,W$OP,*,*

In  warkstation identifier WI
In lodator device number (1..n) 1
In initial view index (0..n) I
In initial locator position wC P2
In  prompt and echo type I
In echo area XMIN<XMAX, YMIN<YMAX. DC 2XB
In lodgator data record D

e initial locator position, initial view index; prompt and echo type, echo area and locator data
rd are stored in the workstation state\list entry for the specified LOCATOR devicq. The z-
coprdinates of the echo volume and initial locator position remain unchanged.

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] position
is the current locator position that varies dynamically as the operator uses the LOCATOR|.

Prompt and echo type:

=Oprompting and echoing is LOCATOR device dependent.

1 designate the'current position of the LOCATOR using an implementation-definled tech-
nique.

2 crosshair,;-namely designate the current position of the LOCATOR using a vertical|line and
a hofizontal line spanning over the display surface or the workstation viewport intersecting
atthe current locator position.

3 designate the current position of the LOCATOR using a tracking cross.

cting 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 diagonal of the
rectangle is the line connecting the initial LOCATOR position given by this function and
the current locator position.

6 display a digital representation of the current LOCATOR position in LOCATOR device
dependent coordinates within the echo area.

=7reserved for registration.
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NOTE - LOCATOR prompt and echo type values are registered in the ISO International Register of Graphical Items, which is
maintained by the Registration Authority. When a LOCATOR prompt and echo type has been approved by ISO, the
LOCATOR prompt and echo type value will be assigned by the Registration Authority.

References: 4.7.7 4.8.2 4.8.6

Data Record:

Prompt and echo type = 4

1  unused

2 linetype ASF (BUNDLED, INDIVIDUAL) (E
3 linewidth scale factor ASF (BUNDLED, INDIVIDUAL) \ E
4  polyline colour index ASF (BUNDLED, INDIVIDUAL) E
5  polyline index () I
6 linetype I
7  linewidth scale factor R
8 polyline colour index 0..n) I
Prompt and echo type = 5

1 polyline/fill area control flag (POLYLINE, FILL(AREA, FILL_AREA_SET) E
2 unused

if polyline/fill area control flag = POLYLINE

3 linetype ASF (BUNDLED, INDIVIDUAL) E
4  linewidth scale factor ASF (BUNDLED, INDIVIDUAL) E
5 polyline colour index ASF (BUNDLED, INDIVIDUAL) E
6 polyline index (Adn) I
7 linetype I
8 linewidth scale factor R
9  polyline colour index (..n) I
if polyline/fill area control flag= FILL_AREA or FILL_AREA_SET

3 interior style ASF (BUNDLED, INDIVIDUAL) E
4  interior style index ASF (BUNDLED, INDIVIDUAL) E
5 interior colour/index ASF (BUNDLED, INDIVIDUAL) E
6 interior index (dmn) I
7  interior stylé (HOLLOW, SOLID, PATTERN, HATCH, EMPTY) E
8 interiorstyle index I
9 interor colour index ©.n) I
if polyline/fill area control flag = FILL_AREA_SET

10  edge flag ASF (BUNDLED, INDIVIDUAL) E
11  edge type ASF (BUNDLED, INDIVIDUAL) E
12 edgewidth scale factor ASF (BUNDLED, INDIVIDUAL) E
13 edge colour index ASF (BUNDLED, INDIVIDUAL) E
14  edge index (1..n) I
15  edge flag (OFF,ON) E
16 edgetype I
17  edgewidth scale factor R
18  edge colour index ©..n) I
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Errors: ,
003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation

251

Ignoring function, the function requires the input device to be in REQUEST mode

254 Ignoring function, invalid echo arealvolume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
255 Ignoring function, one of the echo arealvolume boundary points is outside the range of the device
253 Ighoring function, the specified promptlecho type is not available on the specified workstation
260 Ighoring function, one of the fields within the input device data record is in error
261 Ighoring function, initial value is invalid
114 Ighoring function, the view index value is less than zero
INITIALIZE STROKE 3 (PHOP,WBOP,*,*
Parametefs:
In  workstation identifier WI
In  styoke device number (1..n) I
In injtial view index (0..n) I
In coordinates of initial stroke wC L(P3)
In prompt and echo type I
In edho volume XMIN<XMAX, YMIN<YMAX,ZMIN=ZMAX DC 3XB
In stroke data record D
Effect: The initial stroke, initial view index, prompt and echo type, echo volume and stroke ddta record
arg stored in the workstation state list entry for the specified STROKE device.

NOTE -

202
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-

th
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F}x" all prompt and echo types, the first entry in the stroke data record is the input b

ich is an integer in the range (1<:n). This is compared against an implementation defin
le input buffer size’ (contained in the workstation description table). If the requested b

cord. If the initial stroke.is longer than the buffer size, an error is issued.

e initial editing(position within it. Replacement of points begins at this initial position.
rompt and echo types:

=<Oprompting and echoing is STROKE device dependent.

1 display the current STROKE using an implementation defined technique.

uffer size
ed ‘avail-
uffer size

greater, the ‘available inptv buffer size’ for stroke devices is substituted in the stored data

'hen a STROKE medsure process comes into existence, it obtains a buffer of the size defined by
nput buffer size’. The initial stroke is copied into the buffer, and the editing position is

placed at

ependent

2/ display a digital representation of the current STROKE position in stroke device-g
i it} ] !

3 display a marker at each point of the current STROKE.
4 display a line joining successive points of the current STROKE.
= 5Sreserved for registration.

For all prompt and echo types, the stroke data record may contain an initial editing position, which may range from 1 to
length of initial stroke plus 1.

If the operator enters more points than the ‘input buffer size’ (in the workstation state list for this device), the additional
points are lost. The operator should be informed of this situation.


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

PHIGS Functional Specification

ISO/IEC 9592-1 : 1989 (E)

Input functions

An implementation may use the stroke data record entries for X, Y, Z intervals or time interval to define the points
delivered by the stroke.

STROKE prompt and echo type values are registered in the ISO International Register of Graphical Items, which is main-
tained by the Registration Authority. 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: 4.7.8 4.8.2 4.8.6

Data Re

Errors
003
054
061
250
251
254
255
253
260
261
262
114

cord:

W N =

input buffer size (number of points)
initial editing position

X,y,z interval between points

time interval between points (seconds)

Prompt and echo type = 3

O N

10
11
12

unused

marker type ASF

marker size scale factor ASF
polymarker colour index ASF
polymarker index

marker type

marker size scale factor
polymarker colour index

Prompt and echo type = 4

o N

10
11
12

Ignoring-function, function requires state (PHOP,WSOP,* *
Ignoring function, the specified workstation is not open

unused

linetype ASF

linewidth scale factor ASE
polyline colour index ASF
polyline index

linetype

linewidth scale factor
polyline colour’index

(BUNDLED, INDIVIDUAL)
(BUNDLED, INDIVIDUAL)
(BUNDLED, INDIVIDUAL)

(BUNDLED, INDIVIDUAL)
(BUNDLED, INDIVIDUAL)
(BUNDLED, INDIVIDUAL)

(1..n) |
(L..n) |
WC>0 3xR
R

(1..n)

- A = mom

(0..n)

(..n)

(0..n)

Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

Ignoring function,
Ignoring function,
Ignoring function,
Ignoring function,
Ignoring function,
Ignoring function,
Ignoring function,
Ignoring function,

»

the function requires the input device to be in REQUEST mode

invalid echo arealvolume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
one of the echo area/volume boundary points is outside the range of the device
the specified promptiecho type is not available on the specified workstation
one of the fields within the input device data record is in error

initial value is invalid

number of points in the initial stroke is greater than the buffer size

the view index value is less than zero
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INITIALIZE STROKE (PHOP,WSOP,**
Parameters:
In  workstation identifier WI
In stroke device number (1..n) I
In initial view index (0..n) I
In coordinates of initial stroke wC L(P2)
In prompt and echo type I
In A 2xB
In strke data record D
Effect: The initial stroke, initial view index, prompt and echo type, echo area and stroke data record are
stored in the workstation state list entry for the specified STROKE device. The. z-coordipates of
the|echo volume remain unchanged.
For all prompt and echo types, the first entry in the stroke data record is-the input buffer size
which is an integer in the range (1 .n). This is compared against an implementation defined ‘avail-

NOTE -

References: 4.7.8 482 486

able input buffer size’ (contamed in the workstation description table) If the requested buffer size

is greater, the ‘available 1nput buffer size’ for stroke devices is substituted in the stor
recprd. If the initial stroke is longer than the buffer size, an error{is)issued.

en a STROKE measure process comes into existence, it obtains a buffer of the size de
‘input buffer size’. The initial stroke is copied into the buffer, and the editing position is p
the|initial editing position within it. Replacement of points begins at this initial position.
Prompt and echo types:
<(Oprompting and echoing is STROKE device dependent.
1 display the current STROKE using an implementation defined techmque

R display a digital representation of the current STROKE position in stroke device-de
coordinates within the echo area,

B display a marker at each point of the current STROKE.
# display a line joining successive points of the current STROKE.
= Sreserved for registration,

For all prompt and echo types, the stroke data record may contain an initial editing position, which may range
length of initial stroke plus 1+

If the operator enters more-points than the ‘input buffer size’ (in the workstation state list for this device), the
points are lost. The operator should be informed of this situation.

An implementation-may use the stroke data record entries for X, Y intervals or time interval to define the points
by the stroke.

ed data

fined by
laced at

pendent

from 1 to
hdditional

delivered

ROKE prompt and echo type values are registered in the ISO International Register of Graphical Items, which is main-

prom

Data Record:
1  input buffer size (number of points) (l..n) 1
2  initial editing position (l..n) I
3 x,y interval between points WC>0 2xR
4 time interval between points (seconds) R
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taingd by the Regxstratxon Authonty When a STROKE prompt and echo type has been approved by ISO, the FTROKE
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5 unused
6  marker type ASF (BUNDLED, INDIVIDUAL) E
7  marker size scale factor ASF (BUNDLED, INDIVIDUAL) - E
8 polymarker colour index ASF (BUNDLED, INDIVIDUAL) E
9  polymarker index (L.n) I
10  marker type I
11 marker size scale factor R
12 polymarker colour index 0..n) I
Prompt and echo type = 4
5 unused
6 linetype ASF (BUNDLED, INDIVIDUAL) E
7  linewidth scale factor ASF (BUNDLED, INDIVIDUAL) E
8 polyline colour index ASF (BUNDLED, INDIVIDUAL) E
9 polyline index (l.n) I
10  linetype I
11  linewidth scale factor R
12 polyline colour index ©..n) I
Errorst
003 | Ignoring function, function requires state (PHOP,WSOP,* *
054 | Ignoring function, the specified workstation is not-open
061 | Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 | Ignoring function, the specified device is not-available on the specified workstation
251 | Ignoring function, the function requires.the input device to be in REQUEST mode
254 | Ignoring function, invalid echo area/volume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
255 | Ignoring function, one of the echo-arealvolume boundary points is outside the range of the device
253 | Ignoring function, the specified. prompt/echo type is not available on the specified workstation
260 | Ignoring function, one of the fields within the input device data record is in error
261 | Ignoring function, initial vahie is invalid
262 | Ignoring function, number of points in the initial stroke is greater than the buffer size
114 | Ignoring function, the view index value is less than zero
INITIALIZE YALUATOR 3 (PHOR,WSOP,* *
Parameters:
In | workstation identifier WI
In [ valuator device number (1.n) I
In initial value R
In  prompt and echo type |
In  echo volume XMIN<XMAX, YMIN<YMAX,ZMIN=<ZMAX DC 3xB
In  valuator data record D

Effect: The initial value, prompt and echo type, echo volume, and valuator data record are stored in the

workstation state list entry for the specified VALUATOR device.

For all VALUATOR prompt and echo types, the vaiuator data record includes a low value and a
high value in that order, specifying the range. The values from the device’s measure will be
transformed to the specified range. The only constraint is that the resulting values are
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NOTE -

References: 4.8.2 4.8.6

Data Record:

Errors:
003
054
061
250
251
254
255
253
260
253
261

monotonically increasing with the smallest measure value transformed to the low value and the
largest measure value transformed to high value.

Prompt and echo types:
=<0Oprompting and echoing is VALUATOR device dependent.
1 designate the current VALUATOR value using an implementation defined technique.

2 display a graphical representation of the current VALUATOR value within the echo
volume (for example, a dial or a pointer).

3 display a digital representation of the current VALUATOR value within the eche yolume.
=4reserved for registration.

VALUATOR prompt and echo type values are registered in the ISO International Register of Graphical Items, which is
majntained by the Registration Authority. When a VALUATOR prompt and echo type has been approved Yy I1SO, the
VALUATOR prompt and echo type value will be assigned by the Registration Authority.

1 | low value of valuator range R
high value of valuator range R

Ignoring function, function requires state (PHOP,WSOP,* *

Ignoring function, the specified workstation is not.open

Ignoring function, specified workstation is neither, of category INPUT nor of category OUTIN
Ignoring function, the specified device is not-available on the specified workstation

Ignoring function, the function requires the-input device to be in REQUEST mode

Ignoring function, invalid echo arealvolume; XMIN=XMAX, YMIN=ZYMAX or ZMIN>ZMAK
Ignoring function, one of the echo arealvolume boundary points is outside the range of the device
Ighoring function, the specified prompt/echo type is not available on the specified workstation
IgEoring Junction, one of the fields within the input device data record is in error

]

Ignhoring function, the specified promptiecho type is not available on the specified workstation
Ighoring function, initial value is invalid

INITIALIZE VALUATOR (PHOP,WBOP,* *

Parametess:

E5EEEE

Effect:

206

workstation identifier WI
viEuator device number (1..n) I
i e R
prompt and echo type I
echo area XMIN<XMAX, YMIN<YMAX DC 2%xB
valuator data record D

The initial value, prompt and echo type, echo area, and valuator data record are stored in the
workstation state list entry for the specified VALUATOR device. The z-coordinates of the echo
volume remain unchanged.

For all VALUATOR prompt and echo types, the valuator data record includes a low value and a
high value in that order, specifying the range. The values from the device’s measure will be
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transformed to the specified range. The only constraint is that the resulting values are monotoni-
cally increasing with the smallest measure value transformed to the low value and the largest

measure value transformed to high value.
Prompt and echo types:
=0prompting and echoing is VALUATOR device dependent.

1 designate the current VALUATOR value using an implementation defined technique.
2 display a graphical representation of the current VALUATOR value within the echo area

(for example, a dial or a pointer).

=4reserved for registration.

3 display a digital representation of the current VALUATOR value within the echo area.

VALUATOR prompt and echo type values are registered in the ISO International Registerof Graphical [ltems, which is

maintained by the Registration Authority. When a VALUATOR prompt and echo type-has been approvied by ISO, the
VALUATOR prompt and echo type value will be assigned by the Registration Authority:
Refergnces: 4.8.2 4.8.6
Data Record:
1  low value of valuator range R
2 high value of valuator range R
Errors
003 | Ignoring function, function requires state (PHOP,WSOP,*,*
054 | Ignoring function, the specified workstation (s not open
061 | Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 | Ignoring function, the specified device s not available on the specified workstation
251 | Ignoring function, the function requires the input device to be in REQUEST mode
254 | Ignoring function, invalid echo area/volume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
255 | Ignoring function, one of the_echo area/volume boundary points is outside the range of tHe device
253 | Ignoring function, the specified promptlecho type is not available on the specified workstgtion
260 | Ignoring function, one df the fields within the input device data record is in error
261 | Ignoring function, initial value is invalid
INITIALIZE CHOICE 3 (PHOR,WSOP,*,*
Paramleters:
In | workstation identifier WI
In | choice device number (1..n) I
In inifial status (OK,NOCHOICE) E
In initial choice number (1..n) )|
In prompt and echo type I
In  echo volume XMIN<XMAX, YMIN<YMAX,ZMIN=ZMAX DC 3xB
In choice data record ; D
Effect: The initial status, initial choice number, prompt and echo type, echo volume, and data record are

stored in the workstation state list entry for the specified CHOICE device.
Prompt and echo types:
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=<Oprompting and echoing is CHOICE device dependent.

1
2

designate the current CHOICE number using an implementation defined technique

the physical input devices that are most commonly used to implement a CHOICE logical
input device normally have a built-in prompting capability. This prompt and echo type
allows the application program to invoke this prompting capability. If the value of the i-th
element of ‘prompt array’ in the choice data record is OFF, prompting of the i-th alterna-
tive of the specified choice input device is turned off. An ON value indicates that prompt-
ing for that alternative is turned on. The first entry in the choice data record is the list of

=6reserved for registration.

choice prompts.

allow the operator to indicate a CHOICE number by selecting, using an appropriate tech-
nique, one of a set of CHOICE strings. The CHOICE strings are contained-in ‘tfe choice
data record and are displayed within the echo volume. The logical input valge is the
number of the string selected. The first entry in the choice data recordis the list pf choice
strings.
allow the operator to indicate a CHOICE number by selecting via an alphanumeric key-
board, one of a set of CHOICE strings. The CHOICE strings are contained in|the data
record and may be displayed in the echo volume as a promipt. The string typed in by the
operator is echoed in the echo volume. The logical input value is the number of the string
that has been typed in by the operator.

The structure named by the choice data record is interpreted during execution of INITIAL-
IZE CHOICE for later use as a prompt of 4he specified CHOICE device. It will be
displayed within the echo volume as if the workstation transformation were mapping the
unit NPC space to the echo volume and the specified structure were posted to the [worksta-
tion. The pick identifiers in the structure‘are mapped to CHOICE numbers in a CHOICE
device dependent fashion. Picking.these primitives selects the corresponding CHOICE
value. After the interpretation, no logical connection between the specified CHOJICE dev-
ice and the specified structure exists. The first entry in the choice data record is the struc-
ture identifier.

NOTE - CHOICE prompt and echo type values are registered in the ISO International Register of Graphical Items, whikh is main-
taiped by the Registration Authority. When a CHOICE prompt and echo type has been approved by ISO, th¢ CHOICE

Referen

Data Record:

Prgmpt and.echo type = 2
1 | list of prompts (OFF, ON) L(E)

pcrlnpt and echo type value will be assigned by the Registration Authority.
: 482 4.8.6

Prompt and echo type = 3

1 list of strings L(S)

Prompt and echo type = 4

1 array of strings L(S)

Prompt and echo type = 5
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1 structure identifier I
2 list of pick identifiers L{PI)
Errors:
003 Ignoring function, function requires state (PHOP ,WSOP,* *
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
251 . , . . . , :
254 | Ignoring function, invalid echo area/volume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
255 | Ignoring function, one of the echo arealvolume boundary points is outside the range)of the device
253 | Ignoring function, the specified prompt/echo type is not available on the specified workstation
260 | Ignoring function, one of the fields within the input device data record is in error
261 | Ignoring function, initial value is invalid
INITIALIZE CHOICE (PHOR,WSOP,*,*
Paranieters:
In | workstation identifier WI
In | choice device number (1..n) I
In | initial status (OK,NOCHOICE) E
In | initial choice number (1..n) I
In | prompt and echo type I
In | echo area XMIN<XMAX, YMIN<KYMAX DC 2XB
In | choice data record D
Effectf The initial status, initial choice number, prompt and echo type, echo area, and data record are

stored in the workstation state list entry for the specified CHOICE device. The z-c
the echo volume remain unchanged.

Prompt and echo types:
=0prompting and echoing is CHOICE device dependent.
1 designate the current CHOICE number using an implementation defined techn
2 the physical input devices that are most commonly used to implement a CH

allows the application program to invoke this prompting capability. If the val
elément 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
ing for that alternative is turned on. The first entry in the choice data record
choice prompts.

input device normally have a built-in prompting capability. This prompt atd

bordinates of

ique

DICE logical
echo type
e of the i-th
i-th alterna-
that prompt-
is the list of

nique, one of a set of CHOICE strings. The CHOICE strings,are contained

‘opriate tech-

in the choice

data record and are displayed within the echo area. The logical input value is the number
of the string selected. The first entry in the choice data record is the list of choice strings.

allow the operator to indicate a CHOICE number by selecting via an alphanumeric key-

board, one of a set of CHOICE strings. The CHOICE strings are contained in the 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.
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NOTE -

References:

Data Record

FErrors:

003
054
061
250
251
254
255
253
260
261

210

5 The structure named by the choice data record is interpreted during execution of INITIAL-

IZE CHOICE for later use as a prompt of the specified CHOICE device. It will be
displayed within the echo area as if the workstation transformation were mapping the unit
NPC space to the echo area and the specified structure were posted to the workstation. The
pick identifiers in the structure are mapped to CHOICE numbers in a CHOICE device
dependent fashion. Picking these primitives selects the corresponding CHOICE value.
After the interpretation, no logical connection between the specified CHOICE device and
the specified structure exists. The first entry in the choice data record is the structure iden-

Cl
tai
pro

Prompt and echo type = 2

1

Prompt and echo type = 3

Prampt and echo type = 4

1

Prgmpt and echo type = §

tifier.
=6reserved for registration.

ICE prompt and echo type values are registered in the ISO International Register of Graphical Items, whith is main-
by the Registration Authority. When a CHOICE prompt and echo type has been approved, by ISO, thg CHOICE
pt and echo type value will be assigned by the Registration Authority.

482 4.8.6

list of prompts (OFF, ON) L(E)

list of strings L(S)

array of strings L(S)

structure identifier I
list of pick identifiers L(PI)
oring function, function requires state (PHOP,WSOP,* *

oring function, the specified workstation is not open
oring function, specified workstation is neither of category INPUT nor of category OUTIN
oring function, the specified device is not available on the specified workstation
oring function, the function requires the input device to be in REQUEST mode
oring function, mvalld echo area/volume XMIN >XMAX YMIN= YMAX or ZMIN>ZMAX

OTINg JUnciion,

Ignoring function, the speczf ed prompt/echo type is not available on the vpeczﬁed workstatzon
Ignoring function, one of the fields within the input device data record is in error
Ignoring function, initial value is invalid
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INITIALIZE PICK 3 (PHOP,WSOP,*,*

Parameters:
In  workstation identifier WI
In pick device number (1..n) I
In initial status (OK,NOPICK) E
In initial pick path L(PP)
In  prompt and echo type I
In _echo volume XMIN<XMAX. YMIN<YMAX.ZMIN=ZMAX DC 3xB
In |pick data record D
In |pick path order (TOPFIRST, BOTTOMFIRST) E

Effect:

Prompt and echo types:
=0Oprompting and echoing is PICK device dependent.

1 use an implementation-defined technique that at least highlights the “picked”
a short period of time.

2 echo the contiguous group of primitives with the same-pick identifier as the “pi

tive.
3 echo the whole posted structure network coftaining the “picked” primitive.
=4reserved for registration.

structure specified in the subsequent, pick path element. If the pick path order i

the subsequent pick path element.

NOTE { PICK prompt and echo type values‘are’ registered in the ISO International Register of Graphical Items,

and echo type value will be assigned by the Registration Authority.

Referdnces: 4.8.2 4.8.6

Data Rdcord:

Errors
003
054
060
250
251
254
255
253
260
261

No predefined-entries for Prompt and Echo types 1 through 3, device-dependent for types 4 and higher.

Ignoring function, function requires state (PHOP,WSOP,* *
Ignoring function, the specified workstation is not open
Ignoring function, specified workstation is not of category OUTIN

The prompt and echo type, echo volume, initial status, initial pick path, pick.data re¢ord and the
pick path order are stored in the workstation state list entry for the specified PICK deyice.

primitive for

tked” primi-

tive, or all primitives of the structure with the same pick identifier as the “pi¢ked” primi-

The pick path order is the order in which eléments of the pick path are to be returned. If the pick
path order is TOPFIRST, then the structure specified in any pick path element is a sFlbarent of the

BOTTOM-

FIRST, then the structure specified in*any pick path element is a child of the structurg specified in

which is main-

tained by the Registration Authority: When a PICK prompt and echo type has been approved by ISO, the PICK prompt

Ignoring function, the specified device is not available on the specified workstation
Ignoring function, the function requires the input device to be in REQUEST mode

Ignoring function, invalid echo areal/volume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
Ignoring function, one of the echo arealvolume boundary points is outside the range of the device
Ignoring function, the specified promptlecho type is not available on the specified workstation

Ignoring function, one of the fields within the input device data record is in error
Ignoring function, initial value is invalid
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INITIALIZE PICK (PHOP,WSOP,*,*

Parameters:
In  workstation identifier ) : Wl
In  pick device number (1..n) I
In initial status : (OK,NOPICK) E
In initial pick path L(PP)
In prompt and echo type I
In  echo area XMIN<XMAX, YMIN<YMAX DC 2xB
In pi¢k data record D
In  pi¢k path order (TOPFIRST, BOTTOMFIRST) E

Effect: The prompt and echo type, echo area, initial status, initial pick path, pick data“record and the
pi¢k path order are stored in the workstation state list entry for the specified PICK devicg. The z-
coprdinates of the echo volume remain unchanged.

Prpmpt and echo types: ’
=Qprompting and echoing is PICK device dependent.

1 use an implementation-defined technique that at least highlights the “picked” primitive for
a short period of time.

2 echo the contiguous group of primitives with the same pick identifier as the “picke{d” primi-
tive, or all primitives of the structure with the samé pick identifier as the “picked” primi-
tive.

3 echo the whole posted structure network containing the “picked” primitive.
=4reserved for registration.

e pick path order is the order in which elements of the pick path are to be returned. If the pick
path order is TOPFIRST, then the structure. specified in any pick path element is a pardnt of the
stiucture specified in the subsequent pick path element. If the pick path order is BOTTOM-
ST, then the structure specified in-any pick path element is a child of the structure specified in
the subsequent pick path element.

NOTE - PICK prompt and echo type values aré reglstered in the ISO International Register of Graphical Items, which is main-
taiped by the Registration Authority. 'When a PICK prompt and echo type has been approved by ISO, the PICK prompt
andl echo type value will be assigned by the Registration Authority.

Referencds: 4.8.2 4.8.6

Nq predefined.entries for Prompt and Echo types 1 fhrough 3, device-dependent for types 4 and higher.

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
060 Ignoring junction, specified workstation is not of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
251 Ignoring function, the function requires the input device to be in REQUEST mode
254 Ignoring function, invalid echo area/volume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
255 Ignoring function, one of the echo arealvolume boundary points is outside the range of the device
253 Ignoring function, the specified prompti/echo type is not available on the specified workstation
260 Ignoring function, one of the fields within the input device data record is in error
261 Ignoring function, initial value is invalid
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INITIALIZE STRING 3 (PHOP,WSOP,*,*

Parameters:
In  workstation identifier WI
In string device number (1..n) I
In initial string S
In prompt and echo type I
In echo volume XMIN<XMAX,YMIN<YMAX,ZMIN=ZMAX DC 3xB
In string data record D

Effect: The initial string, prompt and echo type, echo volume and string data record are [stored in the
workstation state list entry for the specified STRING device.

For all prompt and echo 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 jefined ‘avail-
able input buffer size’ for string devices (contained in the workstation,description ftable). If the
requested buffer size is greater, the ‘available input buffer size’ is substituted in the stored record.
If the initial string is longer than the buffer size, an error is issued:

When a STRING measure process comes into existence, it obtains a buffer of the sije defined by
‘input buffer size’. The initial string is copied into the buffer;~and the cursor is placed at the initial
editing position within it. Replacement of characters begifs,at this initial position.

Prompt and echo types:
=0prompting and echoing is STRING device dependent.
1 display the current STRING value withinthe echo volume.
=2reserved for registration.

NOTE|- If the operator enters more characters than the ‘input buffer size’ (in the workstation state list for this device), the addi-
tional characters are lost. The operator should be informed of this situation.

For all prompt and echo types, the string data\record contains an initial cursor position, which may range|from 1 to length
of initial string plus 1.

STRING prompt and echo type valugs are registered in the ISO International Register of Graphical Itemk, which is main-
tained by the Registration Authority. When a STRING prompt and echo type has been approved by 10, the STRING
prompt and echo type value will.be assigned by the Registration Authority.

Refetences: 4.8.2 4.8.6

Data Record:
1  Inputbuffer size (number of characters) (1.n) I
2 Initial editing position . (1..n) I
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054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
251 Ignoring function, the function requires the input device to be in REQUEST mode
254 Ignoring function, invalid echo areal/volume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
255 Ignoring function, one of the echo area/volume boundary points is outside the range of the device
253 Ighoring function, the specified prompitlecho type is not available on the specified worksiation
260 Igroring function, one of the fields within the input device data record is in error
261 Ignoring function, initial value is invalid
263 Ignoring function, length of the initial string is greater than the buffer size
INITIALIZE STRING (PHOP,WSOP,* *
Parameters:
In  warkstation identifier WI
In  string device number (1..n) I
In initial string S
In prompt and echo type I
In echo area XMIN<XMAX, YMIN<YMAX DC 2XB
In string data record D
Effect: The initial string, prompt and echo type, echo-area and string data record are stored in the works-
tation state list entry for the specified STRING device. The z-coordinates of the echg volume
remain unchanged.
Far all prompt and echo 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 defingd ‘avail-
able input buffer size’ for string devices (contained in the workstation description tablg). If the
requested buffer size is greater, the ‘available input buffer size’ is substituted in the storefl record.
If the initial string is longer than the buffer size, an error is issued.
en a STRING measure process comes into existence, it obtains a buffer of the size dg¢fined by
input buffer size’. The initial string is copied into the buffer, and the cursor is placed at the initial
edjting position within it. Replacement of characters begins at this initial position.
Prompt and echo types:
=Oprompting and echoing is STRING device dependent.
1 display the current STRING value within the echo area.
=2reserved for registration.
NOTE - If the operator enters more characters than the ‘input buifer size’ (in the Workstation statc list for this device), the addi-

214

tional characters are lost. The operator should be informed of this situation.

For all prompt and echo types, the string data record contains an initial cursor position, which may range from 1 to length

of

initial string plus 1.

STRING prompt and echo type values are registered in the ISO International Register of Graphical Items, which is main-
tained by the Registration Authority. 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
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Data Record: .
1 Input buffer size (number of characters) (l.m) I
2 Initial editing position (1..n) I
Errors:
003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open
061 Hernoring-function,—specified-workstationisneither-of-category-INRPUTnor-of category
250 | Ignoring function, the specified device is not available on the specified workstation
251 | Ignoring function, the function requires the input device to be in REQUEST mode
254 | Ignoring function, invalid echo arealvolume; XMIN=XMAX, YMIN=YMAX or ZMIN>ZMAX
255 | Ignoring function, one of the echo arealvolume boundary points is outside the range of the device
253 | Ignoring function, the specified promptiecho type is not available on the specified workstation
260 | Ignoring function, one of the fields within the input device data record is)in error
261 | Ignoring function, initial value is invalid
263 | Ignoring function, length of the initial string is greater than the buffer size

5.10.3 Setting the mode of input devices

SET LOCATOR MODE (PHOR,WSOP,**
Parameters:
In | workstation identifier WI
In | locator device number (1..n) I
In | operating mode (REQUEST,SAMPLE,EVENT) E
In | echo switch (ECHO,NOECHO) E
Effectf The given LOCATOR device is set:to the specified operating mode and its echoing $tate is set to

device may begin or end. Thé&input device state defined by operating mode and e
stored in the workstation state list for the given LOCATOR device.

Refer¢nces: 4.8.1 4.8.3

Errors;

003

Ignoring function, function requires state (PHOP ,WSOP,*,*

ECHO or NOECHO. Depending on the specified operating mode, an interaction wiith the given

rho switch is

054 | Ignoring function, the specified workstation is not open
061 | Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 | Ignoring furiction, the specified device is not available on the specified workstation
SET STROKE MODE (PHOR,WSOP,*,*
Parameters: k |
In  workstation identifier WI
In  stroke device number (1..n) I
In operating mode (REQUEST,SAMPLE,EVENT) 'E
In  echo switch (ECHO,NOECHO) E
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Effect: The given STROKE 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 the operating mode and the echo
switch is stored in the workstation state list for the given STROKE device.

References: 4.8.1 4.8.3

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTL
250 Ignoring function, the specified device is not available on the specified workstation

SET VALUATOR MODE (PHOP,WSOP,*,*
Parametersp:
In warkstation identifier WwI
In valuator device number (1..n) I
In  operating mode (REQUEST;SAMPLE,EVENT) E
In echo switch (ECHO,NOECHO) E

Effect: given VALUATOR 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 wjthin the
given device may begin or end. The input device‘state defined by operating mode 4nd echo
switch is stored in the workstation state list for the \given VALUATOR device.

References: 4.8.1 4.8.3

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified dévice is not available on the specified workstation

SET CHOICE MODE ( (PHOP,WSOP,* *
Parameters:
In  waqrkstation identifier WI
In chpice device number (1..n) I
In opgratingmode (REQUEST,SAMPLE,EVENT) E
In echoswitch (ECHO,NOECHO) E
Effect: ; CHO iee-is-set—to-the-spee ed-operating-mode—and its i elis set to

ECHO or NOECHO. pending on the specified operatig 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 CHOICE device.

References: 4.8.1 4.8.3
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Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation

SET PICK-MODE (PHOP,WSOP,*,*
Parameters:
In | workstation identifier WI
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 andits echoing state is|set to ECHO
or NOECHO. Depending on the specified operating mode, aid 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.

Refetences: 4.8.1 4.8.3
Errorg:
003| Ignoring function, function requires state (PHOP ,WSOP,*,*
054| Ignoring function, the specified workstation is not ‘open
060| Ignoring function, specified workstation is not-of category OUTIN
250| Ignoring function, the specified device is not,available on the specified workstation

SET STRING MODE (PHOP,WSOP,*,*
Parameters:
In | workstation identifier WI
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 btate 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 ¢cho switch is
storedin the workstation state list for the given STRING device.

Refelences: 4.8.1 4.8.3

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
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5.10.4 Request input functions
REQUEST LOCATOR 3 (PHOP,WSOP,* *
Parameters:
In  workstation identifier WI
In locator device number (1..n) I
Out status (OK,NONE) E
Out viewimdex O-m) I
Out locator position wC P3
Effect: PHIGS performs a REQUEST on the specified LOCATOR device. If the break-actiop is per-

ed by the operator, status will return NONE; otherwise, status will return IOK together with
the logical input value which is the current measure of the LOCATOR device. This |measure
consists of locator position in world coordinates and view index of the view which was us¢d in the
conversion to world coordinates. Locator position is within the view clipping limits of this view.

References: 4.7.7 4.8.1 4.8.2 4.83 4.8.4 4.8.7
Errors:
003 Ignoring function, function requires state (PHOP,WSOP *,*
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of categoryINPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on-the specified workstation
251 Ignoring function, the function requires the input device)to’be in REQUEST mode
REQUEST LOCATOR (PHOP,WSOP,* *
Parameters:
In  waqrkstation identifier WI
In lodator device number (1..n) I
Out status (OK,NONE) E
Out vigw index (0..n) I
Out logator position wC P2
Effect: PHIGS performs a REQUEST on the specified LOCATOR device. If the break action is per-

formed by the opérator, status will return NONE; otherwise, status will return OK together with
the logical input.value which is the current measure of the LOCATOR device. This|measure

conversion‘to world coordinates. Locator position is within the view clipping limits of this [view.

ile the LOCATOR measure process is conceptually a 3D process this function returns a 2D
s of the
function

for the same operator action.

References: 4.7.7 4.8.1 4.8.2 4.8.3 4.84 4.8.7

Errors:

003
054
061
250
251

218

Ignoring function, function requires state (PHOP,WSOP,*,*

Ignoring function, the specified workstation is not open

Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
Ignoring function, the specified device is not available on the specified workstation

Ignoring function, the function requires the input device to be in REQUEST mode
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REQUEST STROKE 3 (PHOP,WSOP,* *
Parameters:
In  workstation identifier WI
In stroke device number (1..n) I
Out status (OK,NONE) E
Out view index (0..n) I
Out coordinates of pomts in ST ROKE wC L(P3)
Effect; i i ;

NOTE -

Refereg

Errors
003
054
061
250
251

REQU
Param|
In
In

Out

Out
Out

Effect

formed by the operator the retumed status w1ll be NONE otherw1se, OK is retu ed together
with the logical input value which is the current measure of the STROKE device),“This consists of
a sequence of positions in world coordinates, and the view index used in the-conversion to world
coordinates. All the stroke points are within the view clipping limits of the view identified by the
view index.

If an operator enters more points than the stroke ‘input buffer size’ (in the workstation.state list for this deyice) allows, the
additional points are lost. The operator should be informed of this situation.

nces: 4.7.8 4.8.1 4.8.2 4.8.3 4.8.4 48.7

Ignoring function, function requires state (PHOP,WSOP,**
Ignoring function, the specified workstation is not open
Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
Ignoring function, the specified device is not available’ on the specified workstation
Ignoring function, the function requires the input.device to be in REQUEST mode

EST STROKE (PHOP,WSOP,**

eters:
workstation identifier WI
stroke device number (1..n) I
status (OK,NONE) E
view index (0..n)
coordinates of poifits in STROKE wC L(P2)

PHIGS performs“a REQUEST on the specified STROKE device. If the break agtion is per-
formed by _the- operator, the returned status will be NONE: otherwise, OK is returhed together
with the {ogical input value which is the current measure of the STROKE device. This consists of
a sequence of positions in world coordinates, and the view index used in the conversion to world
coordinates. All the stroke points are within the view clipping limits of the view identified by the
view“index.

NOTE -

hite—the reastre S ceptialty— ' ' eturns a 2D
result. The Z coordmate result of the measure process is discarded. The X and Y values of the
stroke position would be identical to those returned by the REQUEST STROKE 3 function for
the same operator action.

If an operator enters more points than the stroke ‘input buffer size’ (in the workstation state list for this device) allows, the
additional points are lost. The operator should be informed of this situation. '

References: 4.7.8 4.8.1 4.8.2 4.8.3 4.8.4 4.8.7
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Errors:
003

Ignoring function, function requires state (PHOP,WSOP,* *

054 Ignoring function, the specified workstation is not open
060 1Ignoring function, specified workstation is not of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
251 Ignoring function, the function requires the input device to be in REQUEST mode
REQUES|1' VALUATOR (PHOP; WS OP,* *
Parameteys:
In  workstation identifier WI
In  valuator device number (1..n) I
Out status (OK,NONE) E
Out value R
Effect: PHIGS performs a REQUEST on the specified VALUATOR deyvice: If the break actign is per-

formed by the operator, the status returned will be NONE; otherwise, OK is returned| together
with the logical 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 valua-
tor data record.
Referencgs: 4.8.1 4.8.2 4.8.3 4.8.4
Errors:
003 Ighoring function, function requires state (PHOPWSOP,* *
054 Ignoring function, the specified workstation is not open
061 Ighoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ighoring function, the specified device is not available on the specified workstation
251 Ighoring function, the function requires the input device to be in REQUEST mode
REQUEST CHOICE (PHOP,WSOP,*,*
Parameteys: .
In  workstation identifier w1
In chpice device number (1..n) 1
Out stgtus (OK,NOCHOICE,NONE) E
Out chpice number (1..n) I
Effect:

by| the ‘operator, the status NONE is returned; if the measure of the CHOICE device indicates no
chpice; status NOCHOICE is returned; otherwise OK is returned together with a choi
which is set according to the current measure of the CHOICE device.

PHIGS performs a REQUEST on the specified CHOICE device. If the break facility 3 invoked

number

References: 4.8.1 4.8.2 4.83 484

Errors:
003
054
061
250
251
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REQUEST PICK (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WI
In  pick device number (1..n) I
In  depth of pick path to return (0..n) I
Out status (OK,NOPICK,NONE) E
Out pick path L(PP)
Effect- PH erfor R specified P i ility is invoked by

References: 4.8.1 4.8.2 4.8.3 4.84
Errorg:

003
054
060
250
251

the operator the status returned will be NONE; if the measure of the PICK device|indicates no
pick, status NOPICK is returned; otherwise, OK is returned together with the pick path informa-
tion. The pick path is returned in the order (TOPFIRST, or BOTTOMFIRST) as specified in the
INITIALIZE PICK function.

Ignoring function, function requires state (PHOP,WSOP,*, *

Ignoring function, the specified workstation is not open

Ignoring function, specified workstation is not of category OUTIN

Ignoring function, the specified device is not available on the specified workstation
Ignoring function, the function requires the input device to.be in REQUEST mode

REQUEST STRING (PHOR,WSOP,*,*
Paramjeters:
In | workstation identifier WI
In | string device number (1..n) I
Out| status (OK,NONE) E
Out| character string S
Effectt PHIGS performs a REQUEST on the specified STRING device. If the break actionlis performed

NOTE |

Refer

Errors:

003
054

by the operator, the status returned will be NONE; otherwise, OK is returned together with the
logical input value which is the current measure of the STRING device.

If an operator enters-more characters than the string ‘input buffer size’ (in the workstation state list for this device) allows,
the additional charactérs are lost. The operator should be informed of this situation.

bnces: 4.8.1.4:8.2 4.8.3 4.8.4

Ignoring function, function requires state (PHOP,WSOP,*,*
Ignoring function, the specified workstation is not open

061
250
251

Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
gRoTing iom, the specified device is not available on the specified worksiation
Ignoring function, the function requires the input device to be in REQUEST mode
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5.10.5 Sample input functions

SAMPLE LOCATOR 3 (PHOP,WSOP,*,*

Parameters:
In  workstation identifier W1
In locator device number (1..n) I
Out view index (0..n) I
Out 1 iti wWC P3
Effect: The logical input value, which is the current measure of the specified LOCATOR-device, is
returned. The measure consists of a locator position in world coordinates and the-vigw index
which was used in the conversion to world coordinates. The locator position is- within [the view
clipping limits of the view identified by the view index.
References: 4.7.7 4.8.1 4.8.2 4.8.3 4.8.4 4.8.7
Errors

oring function, the specified device is not available on the specified workstation
oring function, the function requires the input device to becin SAMPLE Mode

SAMPLE|LOCATOR (PHOP,WS()P,*,*
ParameteI:
In  warkstation identifier WI
In logator device number (1..n) I
Out vigw index (0..n) I
Out logator position wC P2

Effect: TT logical input value, which'is the current measure of the specified LOCATOR device, is

refurned. The measure consists of a locator position in world coordinates and the vigw index
which was used in the conversion to world coordinates. The locator position is within [the view
clipping limits of the view identified by the view index.

While the LOCATOR measure process is conceptually a 3D process, this function retugns a 2D
reqult. The Z coordinate result of the measure process is discarded. The X and Y values of the
lodator position would be identical to those returned by the SAMPLE LOCATOR 3 furction for
the same-operator action.

References: 4.7.7 4.8.1 4.8.2 4.8.3 4.8.4 4.8.7

Errors:
003 Ignoring function, function requires state (PHOP,WSOP * *
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
252 Ignoring function, the function requires the input device to be in SAMPLE Mode
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SAMPLE STROKE 3 (PHOP,WSOP,*,*
Parameters:
In  workstation identifier Wl
In stroke device number (1..n) I
Out view index (0..n) I
Out coordinates of points in STROKE WwC L(P3)
Effect: The logical input value, which is the current measure of the specified STROKE device, is
and the view
index used in the conversion to world coordinates. All the points are within the view clipping lim-
its of the view identified by the view index.
NOTE { If an operator enters more points than the stroke ‘input buffer size’ (in the workstation state list for this deyice) allows, the
additional points are lost. The operator should be informed of this situation.
Refergnces: 4.7.8 4.8.1 4.8.2 4.8.3 4.8.4 4.8.7
Errorst
003 | Ignoring function, function requires state (PHOP,WSOP,*,*
054 | Ignoring function, the specified workstation is not open
061 | Ignoring function, specified workstation is neither of category-INPUT nor of category OUTIN
250 | Ignoring function, the specified device is not available on the specified workstation
252 | Ignoring function, the function requires the input device to-be in SAMPLE Mode
SAMELE STROKE (PHOR,WSOP,*,*
Parameters:
In | workstation identifier WI
In | stroke device number (1..n) I
Out| view index (0..n) I
Out| coordinates of points in STROKE WwC L(P2)
Effectt The logical input value; (which is the current measure of the specified STROK[E device, is
returned. The measufe jconsists of a sequence of positions in world coordinates gnd the view
index used in the conversion to world coordinates. All the points are within the view|clipping lim-
its of the view identified by the view index.
While the STROKE measure process is conceptually a 3D process, this function feturns a 2D
result. The'Z coordinate result of the measure process is discarded. The X and Y alues of the
stroke pasition would be identical to those returned by the SAMPLE STROKE 3 furction for the
same gperator action.
NOTE | If an operator enters more points than the stroke ‘input buffer size’ (in the workstation state list for thlS de vxce) allows, the
additional points are lost. The operator should be informed of this situation. S
References: 4.7.8 4.8.1 482 4.83 4.8.4 487
Errors:
003 Ignoring function, function requires state (PHOP,WSOP * *
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation
252 Ignoring function, the function requires the input device to be in SAMPLE Mode
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SAMPLE VALUATOR (PHOP,WSOP,* *
Parameters:
In  workstation identifier WI
In  valuator device number (1..n) I
Out value R
Effect: The logical input value, which is the current measure of the specified VALUATOR device, is

Referench_. 4.8.1 4.8.2 483 4.84

returned. The value delivered is in the range specified in the workstation state list entry (for this
device) in the valuator data record.

Errors:
003 Ighoring function, function requires state (PHOP,WSOP,* *
054 Ighoring function, the specified workstation is not open
061 Ighoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Igporing function, the specified device is not available on the specified workstation
252 Ighoring function, the function requires the input device to be in SAMPLE Mode
SAMPLE CHOICE (PHOP,WBOP,* *
Parameters:
In  workstation identifier WI
In choice device number (1..n) I
Out status (OK,NOCHOICE) E
Out choice number (1..n) ‘ I
Effect: If| the current measure of the specified CHOICE device is indicating no choide, status

References: 4.8.1 4.8.2 4.8.3 4.8.4

NOCHOICE is returned; otherwise OK'"is returned together with a choice number which is set
rding to the current measure of the CHOICE device.

Errors:
003 Ignoring function, function requires state (PHOP,WSOP * *
054 Igporing function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Igporing function,the-specified device is not available on the specified workstation
252 Igporing function, the function requires the input device to be in SAMPLE Mode
SAMPLE PICK (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WI
In  pick device number (1..n) I
In  depth of path to return (0..n) I
Out status (OK,NOPICK) E
Out pick path L(PP)
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Effect: If the current measure of the specified PICK device is indicating no pick, status NOPICK is

returned; otherwise OK is returned together with the current pick path information. The pick path
is returned in the order (TOPFIRST or BOTTOMFIRST) as specified in the INITIALIZE PICK
function.

References: 4.8.1 4.8.2 4.8.3 4.8.4
Errors:

003
054
060
250
252

Ignoring function, function requires state (PHOP,WSOP,*,*

Ignoring function, the specified workstation is not open

Ignoring function, specified workstation is not of category OUTIN

Ignoring function, the specified device is not available on the specified workstation
Ignoring function, the function requires the input device to be in SAMPLE Mode

SAMELE STRING (PHOR,WSOP,*,*

Paranieters:

In
In
Out

workstation identifier WI
string device number (1..n) I
character string S

Effect: The logical input value, which is the current measure of the specified STRING device, is

NOTE

References: 4.8.1 4.8.2 4.8.3 4.84
Errors:

003
054
061
250
252

5.10.4

AWA
Parani

In
Out
Out

Out

returned.

If an operator enters more characters than the string ‘input.buffer size’ (in the workstation state list for thi device) allows,
the additional characters are lost. The operator should‘be-informed of this situation.

Ignoring function, function requires State (PHOP,WSOP,*,*
Ignoring function, the specified workstation is not open
Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
Ignoring function, the specified device is not available on the specified workstation
Ignoring function, the function requires the input device to be in SAMPLE Mode

Event input functions

[T EVENT (PHOP,WSOP,* *
eters:

timeout-(seconds)
workstation identifier
input class

mE =

? b4 ’ i

logical ir’lput device n,umber (1..n) I

Effect: If the input queue is empty, PHIGS is placed in a wait state until an input event is written into

the queue or until the time specified in the timeout parameter has elapsed. If a timeout occurs
and there is still no entry in the queue, a NONE value is returned for input class. If there is at
least one entry in the queue, the oldest event report is moved from the event queue to the
‘current event report’ in the PHIGS state list. The workstation identifier, the input class, and the
logical input device number are returned and the corresponding values are made available for sub-
sequent interrogation by the GET <input class> functions.
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NOTE - The operation is performed even if error 256 has occurred. Note that a timeout of zero or less causes an immediate
inspection of the queue, and a NONE value for input class is returned if the queue is empty. Note also that some operat-
ing systems may not provide a reliable timeout facility. In this case a timeout different from zero may never cause a
timeout at all.

References: 4.8.1 4.8.2 4.8.3 4.8.5

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,* *
256 Warning, the input queue has overflowed

FLUSH DEVICE EVENTS (PHOP,WSOP,*,*
Parameters:
In  workstation identifier ‘ WI
In input class E
(LOCATOR,STROKE, VALUATOR,CHOICE,PICK,STRING)
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 256 has occurred.
References: 4.8.1 4.8.2 4.8.3 4.8.5

Errors:
003 Igroring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is nof\available on the specified workstation
256 Warning, the input queue has overflowed

GET LOCATOR 3 (PHOP,WSOP,**
Parameters:
Out view index (0..n) I
Out locator position wC P3

Effect: The LOCATOR' logical input value in the current event report is returned. This consists of a
locator position in world coordinates and the view index which was used in the convgrsion to
world coerdinates when the event report was enqueued.

References: 4.77 4.8.1 4.8.2 4.8.3 4.84 485 4.8.7
Errors: -
003 Ignoring function, function requires state (PHOP,WSOP,*,*

259 Ignoring function, the input device class of the current input report does not match the class being
requested ‘
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GET LOCATOR (PHOP,WSOP,*,*
Parameters:
Out view index (0..n) I
Out locator position wC P2

Effect: The LOCATOR logical input value in the current event report is returned. This consists of a
locator position in world coordinates and the view index which was used in the conversion to
world coordinates when the event report was enqueued.

a‘l‘ ne O A OR me

= LOC a 2asure-process-1s-conceptua a 3D process, this ion returns a 2D
result. The Z coordinate result of the measure process is discarded. The X and Yyyalues of the
locator position would be identical to those returned by the GET LOCATOR 3 funttion for the
same operator action.

Refergnees: 4.7.7 4.8.1 4.8.2 4.8.3 4.8.4 4.8.5 4.8.7

Errors
003 | Ignoring function, function requires state (PHOP,WSOP * *
259 | Ignoring function, the input device class of the current input report._does not match the class being

requested
GET STROKE 3 (PHOP,WSOP,*,*
Paramgters:
Out | view index (0..n) I
Out | coordinates of points in STROKE wC L(P3)

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 view index which was used in the gonversion to
world coordinates when the event.réport was enqueued. All the points are within the view clip-
ping limits of the view indicated.by the view index.

NOTE 1 The length of the sequence of points is less than or equal to the ‘input buffer size’ specified in the workjtation state list
entry (for the device that generated the event) in the stroke data record, at the time the device was placed In event mode.

If an operator enters more, points than the ‘stroke input buffer size’ allows, the additional points are lost. The operator
should be informed of this, situation.

Refergnces: 4.7.8 4.8/(1) 4.8.2 4.8.3 4.8.4 4.8.5 48.7
Errorst

003 | Ignoring function, function requires state (PHOP ,WSOP,* *
259 | Ignoring function, the input device class of the current input report does not match the class being

requested
GET STROKE (PHOP,WSOP,* *
Parameters:
Out view index (0..n) 1
Out coordinates of points in STROKE wC L(P2)
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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 view index which was used in the conversion to
world coordinates when the event report was enqueued. All the points are within the view clip-
ping limits of the view indicated by the view index.

While the STROKE measure process is conceptually a 3D process, this function returns a 2D
result. The Z coordinate result of the measure process is discarded. The X and Y values of the
stroke position would be identical to those returned by the GET STROKE 3 function for the
same operator action.

NOTE - ThE Tength of the sequence of points is less than or equal to the ‘input buffer size’ specified in the workstatign state list
entry (for the device that generated the event) in the stroke data record, at the time the device was placed dn.event mode.

If an operator enters more points than the ‘stroke input buffer size’ allows, the additional points areMost. The operator
should be informed of this situation.

GET VALUATOR (PHOP,WSOP,*,*
Parameters:

Out value : R
Effect: The VALUATOR logical input value in thecctrent event report is returned. The value delivered

is In the range specified in the workstation state list entry (for the device that generated the event)
in fthe valuator data record at the time that the device was placed in event mode.

References: 4.8.1 4.8.2 4.8.3 4.8.4 4.85

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,* *
259 Ignoring function, the inpuf device class of the current input report does not match the clgss being

GET CHQICE (PHOP,WSOP,* *
Parameters:
Out status (OK,NOCHOICE) E
Out chpice number (1..n) I

Effect: The CHOICE logical input value in the current event report is returned. This consisis of a
CHOICE status and a choice number.

References: 4.8.1 4.8.2 4.8.3 4.8.4 4.8.5

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
259 Ignoring function, the input device class of the current input report does not match the class being
requested
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GET PICK (PHOP,WSOP,* *
Parameters:
In  depth of pick path to return (0..n) I
Out status (OK,NOPICK) E
Out pick path L(PP)
Effect: The PICK logical input value in the current event report is returned. This consists of a pick status

and p1ck path 1nf0rmat10n descnbmg the locatlon of the plcked pmmtlve The

pick path is
order’ in the

workstatlon state llSt for the dev1ce whlch generated the event when that dev1ce was placed in

event mode.
Referpnces: 4.8.1 4.8.2 4.8.3 4.8.4 4.8.5
Errors:
003| Ignoring function, function requires state (PHOP,WSOP,*,*
259| Ignoring function, the input device class of the current input report does not match the class being
requested
GET STRING (PHOP,WSOP,* *
Paranjeters:
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 ‘input buffer size’ specified in the workstatijn state list entry
(for the device that generated the event) in the string data record, at the time the device was placed in event mode.
If the operator enters more characters than(the ‘input buffer size’, the additional characters are lost. The| operator should
be informed of this situation.
References: 4.8.1 4.8.2 4.8.3 4.84 4.8.5
Errors:
003| Ignoring function, function requires state (PHOP,WSOP,*,*
259| Ignoring function, the .input device class of the current input report does not match the class being

requested
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5.11 Maetafile functions

WRITE ITEM TO METAFILE (PHOP,WSOP,*,*
Parameters: ‘
In  workstation identifier WI
In item type I
In item data record D
Effect: Ao i le. The

parameter item data record defines the data to be output while item type specifies thet
References: 4.9

Errors:
003 Ignoring function, function requires state (PHOP,WSOP *,*
054 Igrloring function, the specified workstation is not open
056 Igroring function, specified workstation is not of category MO
300 IgHoring function, item type is not allowed for user items
301 Ignoring function, item length is invalid

GET ITEM TYPE FROM METAFILE (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WwI
Out item type 1
Out item data record length (0..n) I

Effect: PHIGS inspects the type of the current item and the length of its data record in the metafile and
returns the type and length to the application program.

References: 4.9

Errors:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
058 Ignoring function, specified workstation is not of category MI
302 Ighoring function, no item is left in metafile input
303 Ignoring function, métafile item is invalid

READ ITEM FROM METAFILE (PHOP,WTOP,*,*
Parameters:
In  workstation identifier Wl
In maximum item data record length (0..n) I
Out item data record D

Effect: PHIGS returns the current item of the metafile 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 ‘max-
imum item data record length’, the excess parts of the item are lost.
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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 metafile items is using informa-
tion that is not part of the standard, viz. the format and content of metafile items.

References: 4.9

Errors: :
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
058 ] 7 ; jon i I
306 |Ignoring function, maximum item data record length is invalid
302 |Ignoring function, no item is left in metafile input
303 |Ignoring function, metafile item is invalid

INTERPRET ITEM : (PHOP,*,*,*
Parameters:
In [item type ' I
In |item data record D

Effect:|The supplied item is interpreted. This causes appropriate changes in the state list{ defined in
PHIGS (which includes the CSS) as determined by-admapping between the metafile gnd PHIGS.
Annex H contains an example mapping between 150’8632 and PHIGS.

NOTE - |Apart from errors noted below, other PHIGS errors may oceir as a result of interpreting the item.
References: 4.9

Errors:
002 |Ignoring function, function requires state*(PHOP * * *
301 |Ignoring function, item length is invalid
304 |Ignoring function, item type is unknown
303 |Ignoring function, metafile item is invalid
305 |Ignoring function, content.of item data record is invalid for the specified item type
307 |Ignoring function, user item’ cannot be interpreted
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5.12 Inquiry functions

5.12.1 Introduction

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 6.1 through 6.8. Errors detected by inquiry functions are
reported through an error indicator parameter, see 4.11. The ERROR HANDLING function is not
called. Some inquiry functions that retrieve values from the workstation state lists have an input parame-
ter of type ‘Enumeration’ that can take the following values:

a) SET: the values returned are those specified by the application program.

b) REALIZED: the values returned are those used by the workstation when the specified yalues are
mapped to the available values in the workstation.

Inquiries |for predefined representations in the workstation description table (see. 6.7) have| no such
parametet unlike the corresponding inquiries for the representations in the workstation state|list. The
values of |predefined representations are available on the workstation. Thus all'values returned from a
predefinefl representation are such that, if used by an application program to-set’a representatign, a sub-
sequent inquiry for that representation in the workstation state list would réturn the same value$ whether
SET or REALIZED was specified.

5.12.2 Inquiry functions for operating state values

INQUIRE SYSTEM STATE VALUE (¥, %%
Parameters:
Out system state value (PHCL,PHOP) E

Effect: The system state of PHIGS is returned.
References: 4.10 4.11

Errors:
nane

INQUIRE WORKSTATION STATE VALUE (*,*,*,%)

Parametefs: '
Out workstation state value (WSCL,WSOP) E

Effect: 11]6 workstation 'state of PHIGS is returned.

Referencgs: 4.10( 4.11

Errors:

nagne

INQUIRE STRUCTURE STATE VALUE (¥,%,%,*
Parameters:
Out structure state value (STCL,STOP) E
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Effect: The structure state of PHIGS is returned.
References: 4.10 4.11
FErrors:

Out

Refer

none

ISO/IEC 9592-1 : 1989 (E)

Inquiry functions

(* % %k ok

archive state value
Effectt The archive state of PHIGS is returned.

nces: 4.10 4.11

Errory:

none

5.12.3 Inquiry functions for PHIGS description table

INQUIRE LIST OF AVAILABLE WORKSTATION TYPES
Parameters:

Out
Out

Effectl:

Refer

Errors:

error indicator
list of available workstation types

returned in the output parameters.

the reason for non-availability:

ences: 4.6.1 4.11

none

INQUIRE PHIGS FACILITIES

Par

Out
Out
Out
Out
Out
Out
Out

002 Ignoring function, function requires state (PHOP,* * *

L

(ARCL,AROP) E

o~

PHOP,*,*,*

I
L(W)

If the inquired information is available,, the error indicator is returned as 0 and values are

The workstation types returned in the*‘list of available workstation types’ are those which may be
used as a workstation type parameter to OPEN WORKSTATION.

If the inquired information is_not available, the values returned in the output pgrameters are
implementation dependent and the error indicator is set to the following error number to indicate

(PHOP,*,*,*

Clers:

error indicator

maximum number of simultaneously open workstations
maximum number of simultaneously open archive files
number of available names for name sets

list of available character sets

maximum length of normal filter list for ISS

maximum length of inverted filter list for ISS

Yt

(1..n) (1

o o] N’ |
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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
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* * *
References: 4.5.1 4.6.1 4.11
Errors:
noLe

INQUIRE|GENERALIZED STRUCTURE ELEMENT FACILITIES (PHQP,*,*,*
Parameters:

Out error indicator 1
Out lisf of GSE identifiers , L(GS)
Out lis§ of workstation dependency indicators
(WORKSTATION-INDEPENDENT, WORKSTATION-DEPENDENT) L(E)

Effect: If [the inquired information is available, the error indicator is returned as O and vglues are
returned in the output parameters.

The function returns a list of GSE identifiers which dre supported by the implementation| Specific
GSEs may have actions which are either workstation independent or workstation dependent. The
lis§ of workstation dependency indicators® is a list of values (WORKSTATION-
INDEPENDENT,WORKSTATION-DEPENDENT), one for each GSE supported.

If fthe inquired information is not available, the values returned in the output paramegters are
implementation dependent and the error 1nd1cator is set to one of the followmg error numbers to
indicate the reason for non-availability:

002 Ignoring function, functionvequires state (PHOP * * *

References: 4.4.8 4.11

Errors:
none
INQUIRE MODELLING CLIPPING FACILITIES (PHQP,*,**
Parameterp:
Out errorindicator I
Out ng%mn_cl_plmimﬁmmipﬁmﬂﬂﬁ?—(‘m‘)_ I
Out list of modelling clipping operators L)

Effect: If the inquired information is available, the error 1ndlcator is returned as 0 and values are
returned in the output parameters.

The function returns a list of modelling clipping operators which are supported by the implemen-
tation. Operators 1 (replace) and 2 (intersect) are always returned.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to the following error number to indicate
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the reason for non-availability:
002 Ignoring function, function requires state (PHOP,*,*,*
References: 4.7.2 4.11

Errors:
none

5.12.4 Inquiry functions for PHIGS state list

INQUIRE EDIT MODE (PHOP,*,* *
Paramgdters:
Qut |error indicator I
Out |edit mode (INSERT,RERLACE) E

Effect:|If the inquired information is available, the error indicator is returied as 0 and the value is
returned in the output parameter.

If the inquired information is not available, the value returned.in the output paramefer is imple-
mentation dependent and the error indicator is set to one of(the following error numbpers to indi-
cate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,*;%*
Referepces: 4.4.4 4.11

Errors:
none
INQUIRE SET OF OPEN WORKSTATIONS (FHOP, *,* *
Paramg¢ters:
Out | error indicator 1
Out |set of open workstations L(WI)

Effect:| If the inquired information is available, the error indicator is returned as 0 and the values are
returned in the output parameters.

If the inquired- information is not available, the values returned in the output pafameters are
implementation-dependent and the error indicator is set to one of the following errof numbers to
indicate théreason for non-availability:

002 Ignoring function, function requires state (PHOP,* *,*
Referances: 4.6.1 4.11

Errors
Tione
INQUIRE STRUCTURE IDENTIFIERS (PHOP,*,**
Parameters: '
Out error indicator \ 1
Out list of structure identifiers L)
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Effect: If the inquired information is available, the error indicator is returned as 0 and the values are
returned in the output parameters.

A list of structures contained in the CSS is returned.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP *,*,*

Referencas—44:6—4-11

Errors:
ngne
INQUIRE ARCHIVE FILES (PHOQP,*,* *
Parameters:
Out eryor indicator 1
Out lij: of archive file identifiers L(AD)
Qut list of archive file names L(F)

Effect: If| the inquired information is available, the error indicator is returned as 0 and thg value is
returned in the output parameters. In archive state ARCL, the lists will be empty.

If| the inquired information is not available, the.values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error nymbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP * *,*
References: 4.4.7 4.11
Errors:

CONFLICT RESOLUTION (PHOP,*,*,*)

1
archival conflict resolution (MAINTAIN,ABANDON,UPDATE) E
dgtrieval conflict resolution (MAINTAIN,ABANDON,UPDATE) E

Effect: The‘archival conflict resolution flag’ and ‘retrieval conflict resolution flag’ are returned.

.
- d NIOrm 0on ALLADIC. Ne_erro ald alQ - fRned da ) _and 3G

value is

If the inquired information is not available, the value returned in the output parameter is imple-
mentation dependent and the error indicator is set to one of the following error numbers to indi-
cate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* ,*,*
References: 4.4.7 4.11
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INQUIRE ALL CONFLICTING STRUCTURES (PHOP,*,*,AROP)
Parameters:
In hive file identifier Al
Out | error indicator 1
Out | list of structure identifiers L)
Effect} If the inquired information is available, the error indicator is returned as 0 and the values are
returned in the output parameters.
The structure identifier list contains all of the structure identifiers of thése"structures which "exist”
in both CSS and the archive file.
If the inquired information is not available, the values returned_ in the output parameters are
implementation dependent and the error indicator is set to one.of the following error numbers to
indicate the reason for non-availability:
007 Ignoring function, function requires state (PHOP,*,%,AROP)
404 Ignoring function, the specified archive file is not open
Refergnces: 4.4.7 4.11
Errors:
none
INQUIRE CONFLICTING STRUCTURES IN NETWORK (PHOP,*,*,AROP)
Paranmjeters:
In | archive file identifier Al
In | structure identifier I
In | structure network source (CSS,ARCHIVE) E
Out| error indicator I
Out| list of structure identifiers L)
Effect: If the inquired”information is available, the error indicator is returned as 0 and the values are
returned.ifi.the output parameters.
If the structure network source is CSS, all the structure identifiers in the structure ppths descend-
ing-from the specified structure in the CSS are compared to all structure identifiers jn the archive
file./Those which are in both are returned in the structure identifier list. If the stru¢ture network
source is ARCHIVE, all structure identifiers in the structure paths descending from| the specified

structure in the archive file are compared to all structure identifiers in the CSS. Those which are

in both are returned in the structure identifier list.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to

indicate the reason for non-availability:

007 Ignoring function, function requires state (PHOP,*,*, AROP)
201 Ignoring function, the specified structure does not exist
404 Ignoring function, the specified archive file is not open
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References: 4.4.7 4.11

Errors:
none
INQUIRE MORE SIMULTANEOUS EVENTS (PHOP,*,* *
Parameters
Out errgr indicator I
Out mote simultaneous events (NOMORE,MORE) E
Effect: If the inquired information is available, the error indicator is returned as O 'and the [value is

References: 4.8.5 4.11

returned in the output parameter.

If the inquired information is not available, the value returned in the output parameter is imple-
mentation dependent and the error indicator is set to one of the following error numbers|to indi-
cat¢ the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* *,*

Errors:
nore
5.12.5 Inquiry functions for workstation state list
INQUIRE WORKSTATION CONNECTION AND TYPE (PHOP,WSOP,*,*
Parameters:
In  workstation identifier : W1
Out errgr indicator I
Out cornection identifier C
Out workstation type w
Effect: If the inquired information.is available, the error indicator is returned as 0 and the values are

retyrned in the output parameters.

function always returns the workstation type of the specific device that has been|opened
corresponding to the workstation identifier.

e inquired“information is not available, the values returned in the output paramgters are
implementation dependent and the error indicator is set to one of the following error numbers to
indlcate the.reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,* *
054 _Ignoring function, the specified workstation is not open

References: 4.6.1 4.11

Errors:
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003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open
057 Ignoring function, specified workstation is of category MI

11

4 Ignoring function, the view index value is less than zero

101 Ignoring function, the specified representation has not been defined
References: 4.5.13 4.7.4 4.11

Errors:

none

INQUIRE

Parameters:

In workstation identifier

Out errpr indicator

Out HILHSR update state (NOTPENDING,PENDING)
Out cugrent HLHSR mode

Out requested HLHSR mode

Effect: If
ret

The HLHSR update state is PENDING if a HLHSR 'mode change has been requested

yet
If
im
ind
oG
05
03

Reference
Errors:

none

INQUIRE

HLHSR MODE (PHOP,WS

the inquired information is available, the error indicator is returned as 0 and va
urned in the output parameters.

provided.

blementation dependent and the error indicator is set to one of the following error nu|
licate the reason for non-availability:

3 Ignoring function, function requires state (PHOP,WSOP * *
4 Ignoring function, the specified - workstation is not open
7 Ignoring function, specified workstation is of category MI

5: 4.5.14 4.6.6 4.11

D.

In warkstation identifier
Out erI:_mdmamr' i

OP,*,*

lues are

but not

the inquired information is not available, the values returned in the output parameters are

mbers to

POSTED.STRUCTURES (PHOP,W3OP,*,*
Parameterk:

WI

Out list of posted structure networks

I
L(PS)

Effect: If the inquired information is available, the error indicator is returned as 0 and values are
returned in the output parameters.

The structures returned represent the topmost structures of the posted structure networks.
INQUIRE DESCENDANTS OF STRUCTURES can be used to identify structures which are
implicitly posted due to being referenced from within the posted structure network.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
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indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,*,*

054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

References: 4.4.3 4.6.1 4.11

Errors:
_none
INQUIRE DISPLAY UPDATE STATE (PHOR,WSOP,*,*)
Paranjeters:
In | workstation identifier WI
Out| error indicator I
Out| deferral mode (ASAP,BNIG,BNIL,ASTI, WAIT) E
Out| modification mode (NIVE,UWOR,UQUM) E
Out| display surface empty (EMPTY,NOTEMPTY) E
Out| state of visual representation (CORRECT,DEFERRED,SIMULATED) E
Effecf: If the inquired information is available, the errorlindicator is returned as 0 and the values are

References: 4.6.3 4.6.4 «4.11

returned in the output parameters.

If there are currently both simulated and déferred actions, the state of visual repfesentation is
DEFERRED.

If the inquired information is not available, the values returned in the output pdrameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

003 Ignoring function, function-requires state (PHOP,WSOP,* *

054 Ignoring function, the specified workstation is not open

059 Ignoring function, -the specified workstation does not have output capability (i.e., the
workstation categoryis neither QUTPUT, OUTIN, nor MO)

Errors:
none
INQUIRE LIST OF POLYLINE INDICES (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WI
Out error indicator I
Out list of defined polyline indices (1..n) L)
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
implementation 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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003 Ignoring function, function requires state (PHOP,WSOP,*,*

054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

References: 4.5.2 4.5.3 4.11

Errors:
none
INQUIRE POLYLINE REPRESENTATION (PHOP,WSQP,*,*
Parameters;
In  workstation identifier WI
In polyline index (1..n) I
In typd of returned values (SET,REALIZED) E
Out error indicator I
Out linetype I
Out linewidth scale factor R
Out pol;Il?ne colour index (0..n) I
Effect: If the inquired information is available, the error indicator is returned as 0 and valyes are
retl.;['ned in the output parameters.
If the specified polyline index is not present in the polyline bundle table on the workstatipn and
the [specified type of returned value is REALIZED, the representation for polyline index 1 is

returned.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the errordndicator is set to one of the following error numpbers to
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open

059 Ignoring function, thel_specified workstation does not have output capability (i.p., the
workstation category. is neither OUTPUT, OUTIN, nor MO)

104 Ignoring function-the bundle index value is less than one

101 Ignoring function;-the specified representation has not been defined

References| 4.5.2 4.5.3:.4.11

Errors:
none
INQUIRE LIST OF POLYMARKER INDICES (PHOP,WSOP,* *
Parameters:
In workstation identifier WI
Out error indicator 1
Out list of defined polymarker indices (1..n) L)
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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
implementation dependent and the error indicator is set to one of the following error numbers to

indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output capability (i.e., the

workstation category is neither OUTPUT, OUTIN, nor MO)

References: 4.5.2 4.5.4 4.11

Errors:

INQUIRE POLYMARKER REPRESENTATION

none

(PHOP{WSOP,*,*

ameters are

Paramgdters:
In |workstation identifier
In |polymarker index (1..n)
In |type of returned values (SET,REALIZED)
Out |error indicator
Out [ marker type
Out | marker size scale factor
Out | polymarker colour index (0..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 specified polymarker index is not present in the polymarker bundle table on the| workstation
and the specified type of returned value is REALIZED, the representation for polyrharker index
1 is returned.
If the inquired information is not available, the values returned in the output pa
implementation dependent and the error indicator is set to one of the following errof numbers to
indicate the reasonfor non-availability:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring-function, the specified workstation is not open
059 Ignoring function, the specified workstation does not have output capabilify (i.e., the
warkstation category is neither QUTPUT, OUTIN, nor MO)
100 Tgnoring function, the bundle index value is less than one
401-Ignoring function, the specified representation has not been defined
References—4-52—454—41t
Errors:

none
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INQUIRE LIST OF TEXT INDICES (PHOP,WSOP,**
Parameters:
In workstation identifier wI
Out error indicator |
Out list of defined text indices (1..n) L)

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—in mation—is—1ne avahabie;—n Hes—returnedn—the—output-parame

implementation dependent and the error indicator is set to one of the following error i

indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,*,*

054 Ignoring function, the specified workstation is not open

039 Ignoring function, the specified workstation does not have output'-cdpability (i.c., the

workstation category is neither OUTPUT, OUTIN, nor MO)

References: 4.5.2 4.5.5 4.11

Errors:

nofe
INQUIRE| TEXT REPRESENTATION (PHOP,WSOP, * *
Parameters:
In  warkstation identifier Wi
In index (1..n) I
In of returned values (SET,REALIZED) E
Out erfor indicator 1
Out text font I
Out text precision (STRING,CHAR,STROKE) E
Out character expansion factor R
Out character spacing R
Out text colour index (0..n) I

Effect: If [the inquired information is available, the error indicator is returned 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 speci-
fied type of returned value is REALIZED, the representation for text index 1 is returned.

If [the inquired information is not available, the values returned in the output parame¢ters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,* *

054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither QUTPUT, OQUTIN, nor MO)

100 Ignoring function, the bundle index value is less than one

101 Ignoring function, the specified representation has not been defined

References: 4.5.2 4.5.5 4.5.6 4.11
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Errors:
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INQUIRE LIST OF INTERIOR INDICES (PHOP,WSOP,*,*
Parameters:
In  workstation identifier W1
Out error indicator 1

o

Effe(t:

Refarences: 4.5.2 4.5.8 459 411

list of defined interior indices (15n)

If the inquired information is available, the error indicator is returned.as 0 aj
returned in the output parameters.

LD
nd values are

If the inquired information is not available, the values returned in(th€ output parameters are

implementation dependent and the error indicator.is set to one of the following err
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,* ¥
054 Ignoring function, the specified workstation is not open

or numbers to

059 Ignoring function, the specified workstation does”not have output capability (i.e., the

workstation category is neither QUTPUT, OUTIN, nor MO)

Errors:
none
INQaE‘IRE INTERIOR REPRESENTATION (PHQP,WSOP,* *
Parameters:
In| workstation identifier WI
In| interior index (1..n) I
In| type of returned values (SET,REALIZED) E
Oyt error indicator I
Odt interior style (HOLLOW,SOLID,PATTERN,HATCH,EMPTY) E
Oyt interior style-index I
Odt interior colour index (0..n) I
Effert: If the dnquired information is available, the error indicator is returned as 0 apd values are

returned in the output parameters.
If the specified interior index is not present in the interior bundle table on the works

tation and the

specified type of returned value is REALIZED, the representation for interipr index 1 is

& |
TULULIICAL,

If the inquired information is not available, the values returned in the output parameters are
implementation 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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003 Ignoring function, function requires state (PHOP,WSOP,* *

054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

100 Ignoring function, the bundle index value is less than one

101 Ignoring function, the specified representation has not been defined

References: 4.5.2 4.5.8 4.5.9 4.11

Errors:
none
INQUIRE LIST OF EDGE INDICES (PHOP,WSOQOP,* *
Parameters
In  workstation identifier WI
Out errdr indicator I
Out list pf defined edge indices (1..n) L(I)

Effect: If the inquired information is available, the error indicator ‘is returned as O and valpes are
returned in the output parameters.

If the inquired information is not available, the valués)returned in the output paramefers are
implementation dependent and the error indicator.is set to one of the following error numjbers to
indicate the reason for non-availability:
003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation'is not open
059 Ignoring function, the specified workstation does not have output capability (ip., the
workstation category is neither QUTRUT, OUTIN, nor MO)
References| 4.5.2 4.5.9 4.11
Errors:
none
INQUIRE EDGE REPRESENTATION ' (PHOP,WSQP,*,*
Parameters
In  workstation identifier WI
In edge index (1..n) I
In typg of returned values (SET,REALIZED) E
Out errar indi I
Out edge flag (OFF,ON) E
Out edgetype I
Out edgewidth scale factor R
Out edge 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 edge index is not present in the edge bundle table on the workstation and the
specified type of returned value is REALIZED, the representation for edge index 1 is returned.
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If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,*,*

054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

100 Ignoring function, the bundle index value is less than one

10T Ignoring funciion, the specified representation has not beew defined |
Referdnces: 4.5.2 4.59 4.11
Errors
none
INQUIRE LIST OF PATTERN INDICES (PHOP,WSOP,*,*
Paramgters:
In | workstation identifier Wl
Out | error indicator I
Out | list of pattern indices (1..n) L)
Effect] If the inquired information is available, the €rror 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
implementation dependent and the error-indicator is set to one of the following errof numbers to
indicate the reason for non-availability:
003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
059 Ignoring function, the ‘specified workstation does not have output capabilily (i.e., the
workstation category. is neither OUTPUT, OUTIN, nor MO)
Refergnces: 4.5.2 4.5.8 4.5(9"4.11
Errorst
none
INQUIRE PATTERN REPRESENTATION (PHOR,WSOP,*,*
Parameters: '
In | _workstation identifier ‘WI
In  pattern index (1..n) I
In  type of returned values (SET,REALIZED) E
Out error indicator ‘ I
Out pattern colour index array A(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 specified pattern index is not present in the pattern table on the workstation and the speci-
fied type of returned values is REALIZED, the representation for pattern index 1 is returned
(pattern index 1 is present if interior style PATTERN is supported on the workstation).
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References: 4.5.2 4.5.8 4.5.9 4.11

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,* *

054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO) '

112 Ignoring function, the pattern index value is less than one

14 ; for; ; ;

109 Ignoring function, interior style PATTERN is not supported on the workstation

Errors:
nome
INQUIRE COLOUR MODEL (PHOP,WSOP,* *
Parameters:
In  warkstation identifier WwI
Qut error indicator 1
Out cufrent colour model 1
Effect: If [the inquired information is available, the error indicator is returned as 0 and values are

References: 4.5.12 4.11

returned in the output parameters.

If the inquired information is not available, ¢he values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP *,*
034 Ignoring function, the specified Workstation is not open

039 Ignoring function, the specified workstation does not have output capability (l.e., the
workstation category is-neither OUTPUT, OUTIN, nor MO)

Errors:
none
INQUIRE| LIST OF COLOUR INDICES (PHOP,WSOP,*,*
Parameters:
In  workstation identifier WwI1
Out error indicator I
Out list of colour indices (0..n) L)
Effect: If the inquired information is available, the error indicator is returned as 0 and values are
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If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:



https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

PHIGS Functional Specification

003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open

ISO/IEC 9592-1 : 1989 (E)

Inquiry functions

059 Ignoring function, the specified workstation does not have output capability (i.e., the

workstation category is neither OUTPUT, OUTIN, nor MO)

References: 4.5.12 4.11
Errors:

none

INQUIRE COLOUR REPRESENTATION

Paramgters:
In | workstation identifier
In | colour index
In | type of returned values

Out
Out

Effect

error indicator
colour specification

the values are returned in the colour specification parameter.

1.

when the type of returned.values is REALIZED.

dent and the error indicator is set to error number 101.

ing error,numbers to indicate the reason for non-availability:

003~Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open

(PHOP,WSOP,*,*
Wi
(0..n) I
(SET,REALIZED) E
1
CLR

If the colour associated with the colour index is available, the error indicator is returped as 0 and

The colour specification parameters are the coordinates of the colour in the current ¢olour model
at the workstation (as defined by the ‘current coléur model’ in the workstation state list).

If the type of returned values is REALIZED.and the colour associated with the colqur index has
neither been predefined nor set, or the colour index is greater than the range of the| colour table
at the workstation, the output colour parameters are set to the colour associated with |colour index

If the type of returned values is SET and the colour associated with the colour index has been
predefined or set, the output Colour parameters are set as closely as possible to the the colour
associated with the colour index as it was predefined or set. This may be the same as the case

If the type of returned values is SET and the colour associated with the colour index has neither
been predefined norset, the values returned in the output parameters are implementation depen-

If the inquired-information is not available for some other reason, the values returngd in the out-
put parameters are implementation dependent and the error indicator is set to one ¢f the follow-

| 059 Ignoring function, the specified workstation does not have output capability (i.e., the

workstation category is neither QUTPUT, QUTIN, nor MO)
113 Ignoring function, the colour index value is less than zero

101 Ignoring function, the specified representation has not been defined
References: 4.5.12 4.11
Errors:

none
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INQUIRE HIGHLIGHTING FILTER (PHOP,WSOP,*,*
Parameters:
In  workstation identifier Wi
Out error indicator 1
Out highlighting filter - FR

Effect: If the inquired information is available, the error indicator is returned as 0 and values are
returned in the output parameters.

If

’
lementation dependent and the error indicator is set to one of the following error,n
indlicate the reason for non-availability:

3 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open

059 Ignoring function, the specified workstation does not have output-_capability (f.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

s: 4.5.15 4.11

none

INQUIRE INVISIBILITY FILTER (PHOP,W3SOP, * *
Parameteys:
In  workstation identifier WI

Out erfor indicator I
Out inyisibility filter FR
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- mot available, the values returned in the output parameters are
implementation dependent-and the error indicator is set to one of the following error nymbers to
inflicate the reason for non-availability:

03 Ignoring function; function requires state (PHOP,WSOP,* *
b4 Ignoring function, the specified workstation is not open

59 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation'category is neither QUTPUT, OUTIN, nor MO)
Referencgs: 4.5.15) 4.11

Errors:

SO

nane
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(PHOP,WSOP,*,*

Parameters:
In  workstation identifier WI
Out error indicator I
Out workstation transformation update state (NOTPENDING,PENDING) E
Out requested workstation window limits NPC 3XB
Out current workstation window limits NPC 3xB
Out rpq"qupd workstation viewpnrf limits DC 3xB
Out |current workstation viewport limits DC 3xXB
Effect:|If the inquired information is available, the error indicator is returned as ()jand values are
returned in the output parameters. The workstation transformation update state'is PENDING if a
workstation transformation change has been requested but not yet provided,
If the inquired information is not available, the values returned in the) output patameters are
implementation dependent and the error indicator is set to one of the following errorf numbers to
indicate the reason for non-availability:
003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open
057 Ignoring function, specified workstation is of category MI
Referepces: 4.7.6 4.11
Errors
none
INQUIRE WORKSTATION TRANSFORMATION (PHOP,WSOP,**
Parameters:
In | workstation identifier WI
Out | error indicator I
Out | workstation transformation: update state (NOTPENDING,PENDING) E
Out [ requested workstation window limits ' NPC 2XB
Out | current workstation ‘window limits NPC 2xB
Out | requested workstation viewport limits DC 2xB
Out | current workstation viewport limits DC 2XB
Effect] If the inquired information is available, the error indicator is returned as O and values are
returned-inthe output parameters. The workstation transformation update state is PENDING if a
workstation transformation change has been requested but not yet provided.
If thé inquired information is not available, the values returned in the output parameters are

implementation dependent and the error indicator is set to one of the following errof numbers to

indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open
057 Ignoring function, specified workstation is of category MI

References: 4.7.6 4.11

Errors:

none
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INQUIRE LOCATOR DEVICE STATE 3 (PHOP,WSOP,*,*

Parameters:
In  workstation identifier W1
In locator device number (1..n) |
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 injtial view index (0..n) I
Out injtial locator position wC P3
Out prompt and echo type 1
Out edho volume DC 3xB
Out lopator data record D

Effect: If| the inquired information is available, the error indicator is returnéd)as 0 and values are
returned in the output parameters.

If| the inquired information is not available, the values returnedfifn the output parameters are
implementation dependent and the error indicator is set to one of\the following error nymbers to
indicate the reason for non-availability:

3 Ignoring function, function requires state (PHOP, WSOP* *
4 Ignoring function, the specified workstation is not open

1 Ignoring function, specified workstation is neitherof)category INPUT nor of category QUTIN
0 Ignoring function, the specified device is not available on the specified workstation
Referencgs: 4.7.7 4.8 4.11

Errors:
ne

INQUIRE LOCATOR DEVICE STATE (PHOP,WBOP,* *

Parameters:
In  workstation identifier wI
In tor device number (1..n) I
In type of returned values (SET,REALIZED) E
Out erpor indicator I
Out operating mode (REQUEST,SAMPLE,EVENT) E
Out edho switch (ECHO,NOECHO) E
Out injtial view index (0..n) I
Out injtial locator position wC P2
Out prompt and echo type I
Out echo area DC 2XB
Out locator 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
implementation 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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061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation

References: 4.7.7 4.8 4.11

Errors:

none

INQUIRE STROKE DEVICE STATE 3 (PHOH,WSOP,*,*
Parameters:
In | workstation identifier WI
. 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 view index (0..n) I
Out | list of initial points in STROKE wC L(P3)
Out| prompt and echo type I
Out| echo volume DC 3xB
Out| stroke data record D
Effectt If the inquired information is availablei’the error indicator is returned as 0 ang values are

returned in the output parameters.

If the inquired information is netavailable, the values returned in the output pafameters are

implementation dependent and the error indicator is set to one of the following erro|

indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,*, *
054 Ignoring function, (the specified workstation is not open

numbers to

061 Ignoring function, specified workstation is neither of category INPUT nor of categoyy OUTIN

250 Ignoring function, the specified device is not available on the specified workstation

References: 4.7.8 4:8-4.11

Errorg:

none
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INQUIRE STROKE DEVICE STATE (PHOP,WSOP,* *
Parameters:
In  workstation identifier WI
In stroke 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 echp-switch (ECHO,NOECHOQ) E
Out initjal view index (0..n) I
Out list pf initial points in STROKE WC L(P2)
Out prompt and echo type I
Out echp area DC 2XB
Out strIe data record D
Effect: If the inquired information is available, the error indicator is returned.-as 0 and valpies are

retyrned in the output parameters.

If the inquired information is not available, the values returned \in‘the output paramefers are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,¥**
054 Ignoring function, the specified workstation is not open

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
25Q Ignoring function, the specified device is not available on the specified workstation

References] 4.7.8 4.8 4.11

Errors:
nong

INQUIRE VALUATOR DEVICE STATE 3 (PHOP,WSOQP, * *
Parameters

In  workstation identifier

In valyator device number~" (1..n)
Out errgr indicator

Out operating mode (REQUEST,SAMPLE,EVENT)
Out (ECHO,NOECHO)
Out
Out
Out
Out

Effect: If the inquired information is available, the error indicator is returned as O and values are
returned in the output parameters.

=
&

DC

%
O & — T

If the inquired information is not available, the values returned in the output parameters are
implementation 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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INQUIRE LIST OF VIEW INDICES (PHOP,WSOP,*,*
Parameters:
In  workstation identifier - WI
Out error indicator I
Out list of defined view indices L)

Effect: If the inquired information is available, the error indicator is returned as 0 and values are

returned in the output parameters.

input priority,

starting with the highest priority view.
If the inquired information is not available, the values returned in the output) parameters are
implementation dependent and the error indicator is set to one of the following errof numbers to
indicate the reason for non-availability: '
003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open
057 Ignoring function, specified workstation is of category MI
Referances: 4.5.13 4.7.4 4.11
Errors
none
INQU RE VIEW REPRESENTATION (PHOP,WSOP,* *
Paramgpters:
In | workstation identifier WI
In | view index (0..n) I
Out | error indicator I
Out | viewing transformation update state (NOTPENDING,PENDING) E
Out | requested view orientation matrix : - 4x4XR
Out | current view orientation matrix 4% 4XR
Out | requested view mapping matrix 4x4xR
Out | current view mapping matrix 4x4xR
Out | requested view clipping limits NPC 3xB
Out | current view clipping limits NPC 3XB
Out | requested x-¥.clipping indicator (CLIP,NOCLIP) E
Out | current x<y-clipping indicator (CLIP,NOCLIP) E
Out | requested back clipping indicator (CLIP,NOCLIP) E
Out | currént back clipping indicator (CLIP,NOCLIP) E
Out | réquested front clipping indicator (CLIP,NOCLIP) E
Out [ current front clipping indicator (CLIP.NOCLIP) E
Effect: If the inquired information is available, the error indicator is returned as 0 and values are

returned in the output parameters.

The viewing transformation update state is PENDING if a view representation change has been
requested, but not yet provided.

If the inquired information is not available, the values returned in the output parameters are
implementation 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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003 Ignoring function, function requires state (PHOP,WSOP ,*,*

054 Ignoring function, the specified workstation is not open

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation
References: 4.8 4.11

Errors:
none

INQUIRE VALUATOR DEVICE STATE (PHOR,WSOP,*,*
Paramkters;

Z

In | workstation identifier

In | valuator device number (1..n)
. Out | error indicator

Out | operating mode (REQUEST,;SAMPLE,EVENT)

Out | echo switch (ECHO,NOECHO)

Out | initial value

Out | prompt and echo type

Out | echo area DC

Out | valuator data record

%
Ot BT — —~

Effect] If the inquired information is available, the. error indicator is returned as 0 angl values are
returned in the output parameters.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

003 Ignoring function, function requires state (PHOP,WSOP,* *
054 Ignoring function, the specified workstation is not open

061 Ignoring function, specified workstation is neither of category INPUT nor of categoyy OUTIN
250 Ignoring function, the specified device is not available on the specified workstation

Refer¢nces: 4.8 4.11

. Errors;

none

255


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Inquiry functions PHIGS Functional Specification

INQUIRE CHOICE DEVICE STATE 3 (PHOP,WSOP,*,*)

Parameters:
In  workstation identifier Wi
In choice device number (1..n) 1
Out error indicator 1
Out operating mode (REQUEST,SAMPLE,EVENT) E
Out echo switch (ECHO,NOECHO) E
Out initial status (OK,NOCHOICE) E
Out initial choice number (1T..n) I
Out prpmpt and echo type 1
Out echo volume DE 3xB
Out choice data record D

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 paramgters are
imjplementation dependent and the error indicator is set to one of the following error numbers to
indlicate the reason for non-availability:

3 Ignoring function, function requires state (PHOP,WSOP * *
054 Ignoring function, the specified workstation is not open

1 Ignoring function, specified workstation is neither of category INPUT nor of category QUTIN
250 Ignoring function, the specified device is not availdble on the specified workstation

Referencgs: 4.8 4.11

Errors:
ndne

INQUIRE CHOICE DEVICE STATE (PHOP,WSOP,*,*

Parameters:
In  weorkstation identifier ; WI
In  choice device number (1..n) 1
Out error indicator I
Out operating mode (REQUEST,SAMPLE,EVENT) E
Out edho switch (ECHO,NOECHO) E
Out injtial status (OK,NOCHOICE) E
Out injtial choice number (1..n) I
Out prompt and echo type I
Out echoarea ~ DC 2XB
Out choice/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
implementation 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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054 Ignoring function, the specified workstation is not open
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061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation

References: 4.8 4.11
Errors:

none

INQUIRE PICK DEVICE STATE 3 (PHOH,WSOP,*,*

Paranieters:
In | workstation identifier WI
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| pick filter FR
Out| initial status (OK,NOPICK) E
Out| initial pick path L(PP)
Out| prompt and echo type I
Out| echo volume DC 3XB
Out| pick data record D
Out| pick path order (TOPFIRST,BOTTOMFIRST) E

Effec{: If the inquired information is available, the error indicator is returned as 0 and values are

References: 4.82.4.11
Errors:

returned in the output parameters,
If the inquired information ‘is-not available, the values returned in the output pg

rameters are

implementation dependent-and the error indicator is set to one of the following errgr numbers to

indicate the reason fornon-availability:

003 Ignoring function, function requires state (PHOP,WSOP,* *

054 Ignoring function, the specified workstation is not open

060 Ignoring function, specified workstation is not of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation

none
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INQUIRE PICK DEVICE STATE (PHOP,WSOP,*,*
Parameters:
In  workstation identifier W1
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 pidK Tilter FR
Out ini}ial status (OK,NOPICK) E
Out inifial pick path L(PP)
Out prompt and echo type , 1
Out echo area DC 2XB
Out pidk data record D
Out pigk path order (TOPFIRST,BOTTOMFIRST) E
Effect: If |the inquired information is available, the error indicator is returaed as O and vdlues are

References: 4.8 4.11

refurned in the output parameters.

If the inquired information is not available, the values returned in the output parameters are
lementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

3 Ignoring function, function requires state (PHOP,WSOP,* *

034 Ignoring function, the specified workstation is not.open

Ignoring function, specified workstation is not of .category OUTIN

250 Ignoring function, the specified device is not‘available on the specified workstation

Errors:
nohe
INQUIRHE STRING DEVICE STATE 3 (PHOP,WSOP,* *
Parametc :
In wIkstation identifier WI
In strjng device number (1..n) I
Out ertor indicator 1
Out opgrating mode (REQUEST,SAMPLE EVENT) E
Out echo switch (ECHO,NOECHO) E
Out initial string S
Out prompt and echo type I
Out echo volume DC 3XB
Out string data record D
Effect: If the inquired information is available, the error indicator is returned as O and values are
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returned in the output parameters.

If the inquired information is not available, the values returned in the output parameters are
implementation 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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003 Ignoring function, function requires state (PHOP,WSOP,* ,*

054 Ignoring function, the specified workstation is not open

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on the specified workstation

References: 4.8 4.11

Errors:
none
INQUIRE STRING DEVICE STATE (PHOR,WSOP,*,*
Parameters:
In | workstation identifier WI
In | string device number (1..n) I
Out | error indicator I
Out | operating mode (REQUEST,SAMPLE EVENT) E
Out | echo switch (ECHO,NOECHO) E
Out | initial string : , S
Out | prompt and echo type I
Out | echo area DC 2xB
Out | string data record D
Effect} If the inquired information is available, the error indicator is returned as O angl values are

References: 4.8 4.11

returned in the output parameters.

If the inquired information is not avajlable, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following errof numbers to
indicate the reason for non-availability:

003 Ignoring function, function-requires state (PHOP,WSOP,*,*
054 Ignoring function, the specified workstation is not open ;
061 Ignoring function, specified workstation is neither of category INPUT nor of categoyy OUTIN
250 Ignoring function, (the specified device is not available on the specified workstation

Errors;
none
5.12.4 Inquiry-functions for workstation description table
INQUIRE WORKSTATION CATEGORY (PHOP,* * *
Parameters:
In  workstation type W
Out error indicator I
Out  workstation category (OUTPUT,INPUT,OUTIN,MO,MI) 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
implementation 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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002 Ignoring function, function requires state (PHOP ,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

References: 4.6.1 4.6.2. 4.11

Errors:
none
INQUIRE DISPLAY SPACE SIZE 3 (PHQP *,* *
Parameters:
In  warkstation type A\
Out eryor indicator 1
Out deyice coordinate units (METRES,OTHER) E
Out maximum display volume size in device coordinate units DC >0 3XR
Out maximum display volume size in raster units (1..n) 3xI

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 paramegters are
imiplementation dependent and the error indicator i§ set to one of the following error numbers to
ingdlicate the reason for non-availability:

2 Ignoring function, function requires state (PHOP,* *,*
032 Ignoring function, workstation type not recognized by the implementation
031 Ignoring function, this information is_not yet available for this generic workstation type; open a
workstation of this type and use thecspecific workstation type
037 Ignoring function, specified workstation-is of category MI
2 Ignoring function, this information is not available for this MO workstation type

Referencds: 4.6.1 4.6.2 4.11

Errors:
nope
INQUIRE DISPLAYSPACE SIZE (PHOP * * *
Parameters:
In  wgrkstation type w
Out eryorindicator I
Out device coordinate units (METRES,OTHER) E
Out maximum display space size in device coordinate units DC >0 2xXR
Out maximum display space size in raster units (1..n) 2x1

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
implementation 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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002 Ignoring function, function requires state (PHOP,*,*,*

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

057 Ignoring function, specified workstation is of category MI

062 Ignoring function, this information is not available for this MO workstation type

References: 4.6.1 4.6.2 4.11

Errors:
none
INQUIRE HLHSR FACILITIES - (PHOP,* > *
Parameters:
In | workstation type w
Out| error indicator I
Out| list of available HLHSR identifiers L(I)
Out| list of available HLHSR modes L)
Effec{: If the inquired information is available, the error indicator is returned as 0 and the values are

Refegences: 4.6.1 4.6.2 4.6.6° 4.11

returned in the output parameter.

If the inquired information is not available, the values returned in the output pgrameters are
implementation dependent and the error indicator is set to one of the following errgr numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP * * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation; type; open a
workstation of this type and use the specific workstation type

057 Ignoring function, specified workstation is of category MI

062 Ignoring function, this tnformation is not available for this MO workstation type

Error:
none
INQUIRE VIEW FACILITIES (PHOP,*,* *
Paramhetets:
In | ‘workstation type w
Out error indicator I
Out number of predefined view indices (6..n) 1
Effect: If the inquired information is available, the error indicator is returned as O and the value is

returned in the output parameter.

If the inquired information is not available, the value returned in the output parameter is imple-
mentation dependent and the error indicator is set to one of the following error numbers to indi-
cate the reason for non-availability:
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002 Ignoring function, function requires state (PHOP,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

057 Ignoring function, specified workstation is of category MI

062 Ignoring function, this information is not available for this MO workstation type

References: 4.6.1 4.6.2 4.7.4 4.11

Errors:
nompe
INQUIRE|PREDEFINED VIEW REPRESENTATION (PHOP,*,* *
Parameters:
In  workstation type w
In predefined view index (0..n) I
Out error indicator 1
Out view orientation matrix X 4X R
Out view mapping matrix < 4xR
Out view clipping limits NPC 3xB
Out x-y clipping indicator (CLIP,NOCLIP) E
Out ba¢k clipping indicator (CLIP,NOCLIP) E
Out frgnt clipping indicator (CLIP,NOCLIP) E

Effect: If the inquired information is available, the error indicator is returned as 0 and the vglues are
returned in the output parameters.

If the inquired information is not available, the values returned in the output parame¢ters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

2 Ignoring function, functionrequires state (PHOP,* *,*

032 Ignoring function, workstation type not recognized by the implementation
031 Ignoring function, this information is not yet available for this generic workstation typd; open a
workstation of this type and use the specific workstation type

037 Ignoring function,) specified workstation is of category MI

114 Ignoring function, the view index value is less than zero

101 Ignoring function, the specified representation has not been defined

2 Ignoring{function, this information is not available for this MO workstation type

1 4.61.4.62 474 4.11

INQUIRE WORKSTATION CLASSIFICATION (PHOP, *,* *
Parameters:
In  workstation type \'"
QOut error indicator I
Out workstation classification (VECTOR,RASTER,OTHER) E
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Effect:

Refere
Errors

INQU
Param|

In

Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out

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
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,*,*
052 Ignoring function, workstation type not recognized by the implementation
051 Ignoring function, this information is not yet available for this generic workstation type; open a

workstation of this type and use the specific workstation type
059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)
062 Ignoring function, this information is not available for this MO workstation. type

nces: 4.6.1 4.6.2 4.11
none

RE DYNAMICS OF WORKSTATION ATTRIBUTES (PHOP, * * *

eters:

workstation type W
error indicator I
polyline bundle representation changeable (IRG,IMM,CBS) E
polymarker bundle representation changeable (IRG,IMM,CBS) E
text bundle representation changeable (IRG,IMM,CBS) E
interior bundle representation changeable (IRG,IMM,CBS) E
edge bundle representation changeable (IRG,IMM,CBS) E
pattern representation changeable (IRG,IMM,CBS) E
colour representation changeable (IRG,IMM,CBS) E
view representation changéable (IRG,IMM,CBS) E
workstation transformation changeable (IRG,IMM,CBS) E
highlighting filter change (IRG,IMM,CBS) E
invisibility filter change (IRG,IMM,CBS) E
HLHSR modechangeable (IRG,IMM,CBS) E

If the inquited information is available, the error indicator is returned as O an{l values are
returneddn-the output parameters.

IRG_means that implicit regeneration is necessary; IMM means the action is perforfned immedi-
ately;'CBS means that the change can be simulated.

If the inquired information is not available, the values returned in the output parameters are

implementation 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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002 Ignoring function, function requires state (PHOP ,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

References: 4.6.1 4.6.2 4.6.3 4.11

Errors:
noyie
INQUIRE DEFAULT DISPLAY UPDATE STATE (PHQP,*,**
ParameteIs:
In  workstation type A\
Out error indicator I
Out default value for deferral mode (ASAP,BNIG;BNIL,ASTI,WAIT) E
Out default value for modification mode (NIVE,UWOR,UQUM) E
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, thelvalues returned in the output paramgters are
implementation dependent and the error indicdtor is set to one of the following error numbers to

indicate the reason for non-availability:

2 Ignoring function, function requires state (PHOP,* * *
0p2 Ignoring function, workstation typecnot recognized by the implementation
051 Ignoring function, this information is not yet available for this generic workstation type¢; open a )
workstation of this type and uselthe specific workstation type
059 Ignoring function, the specified workstation does not have output capability (i.c., the
workstation category is-neither OUTPUT, OUTIN, nor MO) ;
2 Ignoring function, this\information is not available for this MO workstation type

Referencgs: 4.6.1 4.6.2 4.6.3 4.11

Errors:
nope
INQUIRE POLYLINE FACILITIES (PHOQP,*,* *
Parameters:
In  workstation type w
Out error indicator I
Out number of available linetypes (-n..-4,4..n) I
Out list of available linetypes L(I)
Out number of available linewidths (0..n) I
Out nominal linewidth DC =0.0 R
Out range of linewidths (minimum,maximum) DC >0.0 B
Out number of predefined polyline indices \ (5..n) I
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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 linetypes is positive, the list of available linetypes contains

all registered

and implementation dependent linetypes supported. If the number of available linetypes is nega-
tive the following two conditions hold. The implementation dependent linetypes are derived

directly from the value and the linetype aspect. The list of available linetypes
registered linetypes supported, the number of which is indicated by the absolute
number of available linetypes.

contains the
value of the

References: 4.5.1 4.5.3 4.6.1 4.6.2 4.11
Errors:

INQUIRE PREDEFINED POLYLINE REPRESENTATION
Parameters:

In

Out
Ouft
Out
Out

Effect:

If the number of available linewidths is returned as 0, the workstation supports a con
of linewidths.

inuous range

If the inquired information is not available, the values returned in the putput parameters are

implementation dependent and the error indicator is set to one of the following errg
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,*,*)

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this’generic workstatio
workstation of this type and use the specific workstation fype

059 Ignoring function, the specified workstation does. not have output capabil
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

none

workstation type
predefined polyline index
error indicator

linetype

linewidth scale factor
polyline coleurindex

(1..n)

(0..n)

If the inquired information is available, the error indicator is returned as O an
returned in the output parameters.

r numbers to

type; open a

ty (i.e., the

* k¥

(PHOP,*,*,

d values are

If(the inquired information is not available, the values returned in the output

rameters are

p
implementation dependent and the error indicator is set to one of the following errnFr numbers to

—indicate the Teason for morravaitabitity:
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002 Ignoring function, function requires state (PHOP,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

100 Ignoring function, the bundle index value is less than one

102 Ignoring function, the specified representation has not been predefined on this workstatian
References: 4.5.1 4.5.3 4.6.1 4.6.2 4.11
Errors:
none
INQUIRE POLYMARKER FACILITIES (PHOP * * *
Parameters:
In  workstation type w
Out error indicator I
Out number of available marker types (-n..-5,5..n) I
Out list|of available marker types L)
Out number of available marker sizes (0..n) I
Out nominal marker size DC >0.0 R
Out range of marker sizes (minimum,maximum) DC >0.0 B
Out number of predefined polymarker indices (5..n) 1

Effect: If the inquired information is available," the error indicator is returned as 0 and values are

e number of available marker‘types is positive, the list of available marker types confains all
registered and implementation-dépendent marker types supported. If the number of gvailable
marker types is negative thefollowing two conditions hold. The implementation dependent
ker types are derived directly from the value and the marker type aspect. The list of gvailable
marker types contains the registered marker types supported, the number of which is indi¢ated by
the| absolute value of the number of available marker types.

If ar]ge number of available marker sizes is returned as 0, the workstation supports a comtinuous

e of marker sizes.
If the inquired information is not available, the values returned in the output parameters are

implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:
> 2 M - oY LDIIAOD %k Kk k)
y S il (L Ivr, , 7, 7 J

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

References: 4.5.1 4.5.4 4.6.1 4.6.2 4.11
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Errors:

INQU

none

IRE PREDEFINED POLYMARKER REPRESENTATION (PHOP,*,* *

Parameters:

In
In
Out
Out
Out
Out

Effect

Refer

Errors:

INQU
Parani

In

Out
Out
Out
Out
Out
Out
Out

Effect

workstation type

predefined polymarker index (1..0)
error indicator

marker type

marker size scale factor

polymarker colour index (0..n)

et Pt hihd:E

If the inquired information is available, the error indicator is returned as 0 angd values are
returned in the output parameters.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to_one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP;* ¥ *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yetavailable for this generic workstation type; open a
workstation of this type and use the specific.workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

100 Ignoring function, the bundle index value is less than one

102 Ignoring function, the specified representation has not been predefined on this workstation

ences: 4.5.1 4.5.4 4.6.1 4.62 4.11

none

IRE TEXT FACILITIES (PHOP, *,* *
eters:

workstation type

errop indicator

list’ of text font and precision pairs

number of available character heights (0..n)
range of character heights DC >0.0
number of available character expansion factors (0..n)
range of character expansion factors DC >0.0
number of predefined text indices (6..n)

=
=
HmeHEHé

: If the inquired information is available, the error indicator is returned as 0 and values are
returned in the output parameters.

Only the highest supported precision for each font need be present in the list of text font and pre-
cision pairs. However, an implementation may return a list of all combinations of supported font
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and precision pairs.

If the number of available character heights is returned as zero (0), the workstation supports a
continuous range of character heights. If the number of available character expansion factors is
returned as zero (0), the workstation supports a continuous range of character expansion factors.
If the range of character heights or range of character expansion factors vary between fonts, the
ranges returned are for font 1.

If the 1nqu1red mformatlon is not avaxlable, the values returned in the output parameters are

mbers to
Ignoring function, function requires state (PHOP * * *
Ignoring function, workstation type not recognized by the implementation
051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type
039 Ignoring function, the specified workstation does not have output) capability (1.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)
042 Ignoring function, this information is not available for this MO werkstation type
Referencep: 4.5.1 4.5.5 4.5.6 4.6.1 4.6.2 4.11
Errors
nopte
INQUIRE PREDEFINED TEXT REPRESENTATION (PHOP,*,*,*)
Parameters:
In  warkstation type w
In predefined text index (1..n) I
Out erfor indicator I
Out text font I
Out text precision (STRING,CHAR,STROKE) E
Out character expansion factor R
Out character spacing R
Out text colour index (0..n) 1
Effect: If [the inquired information is available, the error indicator is returned as 0 and values are
_returned in the output parameters.
If the inquiréd information is not available, the values returned in the output param¢ters are
implementation dependent and the error indicator is set to one of the following error nupnbers to
indicate-the reason for non-availability:
002 Ignonng ﬁmctzon, functzon reqmres state (PHOP,*,*,*
0521g ' d-by-the—

051 Ignormg functton thzs mformauon is not yet avatlable for thts generzc workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

100 Ignoring function, the bundle index value is less than one

102 Ignoring function, the specified representation has not been predefined on this workstation

References: 4.5.1 4.5.5 4.5.6 4.6.1 4.6.2 4.11
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Errors:
none
INQUIRE ANNOTATION FACILITIES (PHOP,*,**
Parameters:
In —workstatiomtype w
Out error indicator 1
Out list of available annotation styles L(I)
Out number of available annotation text character heights (0..n) I
Out range of annotation text character heights DC >0.0 B

Effeqt: If the inquired information is available, the error indicator is returned as O and values are
returned in the output parameters.

If the inquired information is not available, the values returned’in the output pprameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* ¢*,*

052 Ignoring function, workstation type not recognized‘by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific_workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT; QUTIN, nor MO)

062 Ignoring function, this information_is‘not available for this MO workstation type

References: 4.5.1 4.5.6 4.6.1 4.6.2 4.11

Errofs:
none

INQUIRE TEXT EXTENT (PHOP,*,* *

Parageters:
In | workstation type W
In| text font I
In| character expansion factor R
In| character spacing ' R
In| character height TLC R
In | Stext path (RIGHT,LEFT,UP,DOWN) E
III i i b ’ ’ E
In text alignment vertical (NORMAL,TOP,CAP,HALF,BASE,BOTTOM) E
In  character string S
Out error indicator I
Out text extent rectangle 2XB
Out concatenation offset TLC V2

Effect: If the inquired information is available, the error indicator is returned as zero and values are
returned in the other output parameters.
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The extent of the specified character string in the local 2D text coordinate system is computed
using the specified text attributes for the specified workstation type. STROKE precision is
assumed. The text position is (0,0) in the local 2D text coordinate system.

The concatenation offset, with a suitable modelling transformation applied to account for the
CHARACTER UP VECTOR, indicates the text position for the concatenation of a subsequent
text output primitive in the local 2D text coordinate system. This includes, for TEXT PATHs
RIGHT and LEFT, a suitable modification to adjust for the intercharacter spacing of the last
character as specified by the character spacing parameter.

implementation dependent and the error indicator is set to one of the following error‘numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP * * *

05Q Ignoring function, workstation type not recognized by the implementation
05U Ignoring function, this information is not yet available for this generic workstation type} open a
workstation of this type and use the specific workstation type

06R Ignoring function, this information is not available for this MO workstation type
106 Ignoring function, the specified font is not available for the-requested text precision on the
specified workstation

Referenceq: 4.5.7 4.11
Errors:

If ‘Fe inquired information is not available, the values returned in the output parameters are

none

INQUIRE [INTERIOR FACILITIES (PHOP,*,* *
Parametery:

In  workstation type '
Out error indicator I
Out list|of available interior styles (HOLLOW,SOLID,PATTERN,HATCH,EMPTY) L(E)
Out number of available hatch styles (-n..-3,0,3..n) 1
Out list|of available hatch styles (-n..n) L)
Out number of predefined interior indices (5..n) I

Effect: If the inquired information is available, the error indicator is returned as 0 and values are
retIhrned in the output parameters.

If fhe number)of available hatch styles is positive, the list of available hatch styles confains all
registered and implementation dependent hatch styles supported. If the number of available hatch
styles is_negative the following two conditions hold. The implementation dependent hatdh styles
are| derived directly from the value and the hatch style aspect. The list of available hatdh styles
contains the registered hatch styles supported, the number of which is indicated by the absolute
value of the number of available hatch styles.

If the inquired information is not available, the values returned in the output parameters are
implementation 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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002 Ignoring function, function requires state (PHOP,*,*,*

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

References: 4.5.1 4.5.8 4.5.9 4.6.1 4.6.2 4.11
Errors

none

INQUIRE PREDEFINED INTERIOR REPRESENTATION ‘ (PHOP,* * *
Parameters:

In | workstation type

In | predefined interior index (1..n)
Out | error indicator

Out| interior style (HOLLOW,SOLID,PATTERN,HATCH,EMPTY)
Out| interior style index

Out| interior colour index (0..n)

Effectf If the inquired information is available, thelerror indicator is returned as O anf values are
returned in the output parameters.

If the inquired information is not available, the values returned in the output pdrameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, functionrequires state (PHOP,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capabilgy (i.e., the
workstation_category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

100 Ignoring function, the bundle index value is less than one

102 Ignoring function, the specified representation has not been predefined on this workstation

References: 451 4.5.8 4.5.9 4.6.1 4.6.2 4.11

Errory:
Rone
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INQUIRE EDGE FACILITIES (PHOP,*,* *
Parameters:
In  workstation type : w
Out error indicator I
Out number of available edgetypes (-n..-4,4..n) I
Out list of available edgetypes L)
Out number of available edgewidths (0..n) I
Out nominal edgewidth DC >0.0 R
QOut rar i ind JTaxi ; B
Out number of predefined edge indices (5..n) I
Effect: If fthe inquired information is available, the error indicator is returned as 0 and vajues are

References: 4.5.1 4.5.9 4.6.1 4.6.2 4.11

Errors:

returned in the output parameters.

If [the number of available edgetypes is positive, the list of available edgetypes confains all
registered and implementation dependent edgetypes supported. If the number of available edge-
types is negative the following two conditions hold. The implementation dependent edgefypes are
derived directly from the value and the edgetype aspect. The list of available edgetypes (contains
the registered edgetypes supported, the number of which is indicated by the absolute valge of the
number of available edgetypes.

If fthe inquired information is not available, the values returned in the output paramg¢ters are
implementation dependent and the error indicator is set to‘one of the following error nunbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,*,*

032 Ignoring function, workstation type not recognized by the implementation
041 Ignoring function, this information is not yet available for this generic workstation typd; open a
workstation of this type and use the specific-workstation type
059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTBUT, OUTIN, nor MO)

082 Ignoring function, this information\is not available for this MO workstation type

none

INQUIRE|PREDEFINED EDGE REPRESENTATION (PHQOP, *,*,*

Parameters:

In

In

Out
Out
Out
Out
Out

Effect:

272

L

warkstation type
predefined edge index (1..n)
error.indicator

edge flag (OFF,ON)
edgetype

edgewidth scale factor

edge colour index (0..n)

If the inquired information is available, the error indicator is returned as 0 and values are
returned in the output parameters.

H’UHmr—«Hg

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
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indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,* *
052 Ignoring function, workstation type not recognized by the implementation

Inquiry functions

051 Ignoring function, this information is not yet available for this generic workstation type; open a

workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the

workstation category is neither OUTPUT, OUTIN, nor MO)
062 Ignoring function, this information is not available for this MO workstation type

Refedences: 4.5.1 4.5.9 4.6.1 4.6.2 4.11
Errorp:

INQUIRE PATTERN FACILITIES {
Parameters: :

Out
Out

Effect:

Refetences: 4.5.10.4.5.8 4.5.9 4.6.1 4.6.2 4.11
Errogs:

100 Ignoring function, the bundle index value is less than one
102 Ignoring function, the specified representation has not been predefined on this wor

none

workstation type
error indicator
number of predefined pattern indices (0..n)

If the inquired information is available, the error indicator is returned as 0 and
returned in the output parameter.

If the inquired information is not available, the value returned in the output par:m]::l
u

mentation dependent and the error indicator is set to one of the following error n
cate the reason for non-availability:

002 Ignoring function, function.requires state (PHOP,*,* *
052 Ignoring function, workstation type not recognized by the implementation

kstation

PHOP,*,*,*

W
I
I

the value is

ter is imple-
bers to indi-

051 Ignoring function, this)information is not yet available for this generic workstatiop type; open a

workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the

workstationcategory is neither QUTPUT, OUTIN, nor MO)
062 Ignoring-function, this information is not available for this MO workstation type

none

INQUIRE PREDEFINED PATTERN REPRESENTATION

Parameters:

In
In
Out
Out

workstation type

predefined pattern index (1..n)
error indicator

pattern colour index array (0..n)

(PHO

P’*9*’*

W

I

I
A
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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
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* * *
052 Ignoring function, workstation type not recognized by the implementation
051 Ignoring function, this information is not yet available for this generic workstation type; open a

workstation of this type and use the specific workstation type
059 Ignoring function, the specified workstation does not have output capability(ile., the
workstation category is neither OUTPUT, OUTIN, nor MO)
062 Ignoring function, this information is not available for this MO workstation type
112 Ignoring function, the pattern index value is less than one
102 Ignoring function, the specified representation has not been predefined on-this workstation
Referencest 4.5.1 4.5.8 4.59 4.6.1 4.6.2 4.11
Errors:
nong
INQUIRE COLOUR MODEL FACILITIES (PHOP, *,* ¥
Parameters
In  workstation type w
Out err¢r indicator I
Out list jof available colour models L(I)
Out  default colour model I

Effect: If the inquired information is available, the error indicator is returned as 0 and a value is returned
~ in the output parameter.

If the inquired information is not-available, the value returned in the output parameter i§ imple-
mentation dependent and the error indicator is set to one of the following error numbers |to indi-
cat¢ the reason for non-availability:

002 Ignoring function,function requires state (PHOP * * *

052 Ignoring function,workstation type not recognized by the implementation

05] Ignoring function, this information is not yet available for this generic workstation type open a
workstation-of this type and use the specific workstation type

059 Ignoring\ function, the specified workstation does not have output capability (i
workstation category is neither QUTPUT, QUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

References: 4.5.12 4.6.1 4,62 411

Errors:
none

the

&
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INQUIRE COLOUR FACILITIES (PHOP,* *,*
Parameters:
In  workstation type w
Out error indicator I
Out number of colour indices (0,2..n) I
Out colour available (COLOUR,MONOCHROME) E
Out number of predefined colour indices (2..n) I
Out _primary colours 3xCC
Effect] If the inquired information is available, the error indicator is returned as 0_and values are
returned in the output parameters.
The primary colours are returned as the CIELUV chromaticity coefficients ', v' and luminance
value Y.
If the inquired information is not available, the values returned incthe output parameters are
implementation dependent and the error indicator is set to one of the)following errof numbers to
indicate the reason for non-availability:
002 Ignoring function, function requires state (PHOP * * *
052 Ignoring function, workstation type not recognized by the implementation
051 Ignoring function, this information is not yet available for this generic workstation|type; open a
workstation of this type and use the specific workstation type
059 Ignoring function, the specified workstation ‘does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO) ’
062 Ignoring function, this information is not available for this MO workstation type
Refergnces: 4.5.12 4.6.1 4.6.2 4.11
Errors
none
INQUIRE PREDEFINED COLOUR REPRESENTATION : (PHOP,*,* *
Parameters:
In | workstation type w
In | predefined colourindex (0..n) I
Out | error indicator. I
Out | colour specification CLR
Effect} If the inquired information is available, the error indicator is returned as 0 ang values are
returned’in the output parameters.
"The_¢olour specification parameters are the coordinates of the colour in the ‘default dolour model’
as-defined in the workstation description table.

If the inquired information is not available, the values returned in the output parameters are
implementation 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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002 Ignoring function, function requires state (PHOP * * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)"

062 Ignoring function, this information is not available for this MO workstation type

113 Ignoring function, the colour index value is less than zero

atipn

References: 4.5.12 4.6.1 4.6.2 4.11
Errors:

none

INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES 3

(PHQPR,*,*,*)

Parameters:
In  wqgrkstation type w
Qut error indicator 1
Out list of GDP 3 identifiers L(G3)

Effect: If |the inquired information is available, the errortindicator is returned as 0 and vdlues are
refurned in the output parameters.

If [the inquired information is not available,(the values returned in the output péram ters are
implementation dependent and the error indicator is set to one of the following error numbers to
igf;cate the reason for non-availability:

2 Ignoring function, function requires state (PHOP ,* * *
032 Ignoring function, workstationtype not recognized by the implementation
031 Ignoring function, this information is not yet available for this generic workstation typg; open a
workstation of this type-and use the specific workstation type
039 Ignoring function, the’ specified workstation does not have output capability (f.e., the
workstation category is neither OUTPUT, QUTIN, nor MO)

‘12 Ignoring function; this information is not available for this MO workstation type
Referen

:4.5.1 451174.6.1 462 4.11

Errors:
nope

INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES

(PHOP, *,**

Parameters:
In  workstation type \'4
QOut error indicator I
Out list of GDP identifiers (G2)
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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
implementation dependent and the error indicator is set to one of the following error numbers to

indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,*,*
052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a

workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capabilify (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)
062 Ignoring function, this information is not available for this MO workstation_type
Refer¢nces: 4.5.1 4.5.11 4.6.1 4.6.2 4.11
Errors:
none
INQUIRE GENERALIZED DRAWING PRIMITIVE 3 (PHOP,* * *
Parameters:
In | workstation type \'"
In | GDP 3 identifier G3
Out| error indicator 1
Out| list of sets of attributes used
(POLYLINE,POLYMARKER, TEXT,INTERIOR,EDGE) L(E)
Effect: If the inquired information is available, the error indicator is returned as 0 and values are

returned in the output parameters,

For registered GDP 3 identifiers the list of sets of attributes used is defined in the
tional Register of Graphieal Items. For implementation dependent GDP 3 identifig
sets of attributes used is Workstation dependent.

ISO Interna-
ers the list of

If the inquired information is not available, the values returned in the output parameters are

implementation dependent and the error indicator is set to one of the following errg
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,*,*

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capabil

r numbers to

type; open a

ty (i.e., the

workstation category is neither QUTPUT, OUTIN, nor MO)

064 Ignoring function, the specified workstation type is not able to generate the specified generalized

drawing primitive
062 Ignoring function, this information is not available for this MO workstation type

References: 4.5.1 4.5.11 4.6.1 4.6.2 4.11

Errors:

none

277


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Inquiry functions PHIGS Functional Specification
INQUIRE GENERALIZED DRAWING PRIMITIVE (PHOP,*,* *
Parameters:
In  workstation type w
In GDP identifier G2
QOut error indicator 1
Out list of sets of attributes used
(POLYLINE,POLYMARKER, TEXT,INTERIOR,EDGE) L(E)
Effect: If ion 1 ailable he error indicator 1 eturned 3 I alues are

Fon registered GDP identifiers the list of sets of attributes used is defined in the ISQCterhational
Register of Graphical Items. For implementation dependent GDP identifiers the list off sets of

If the inquired information is not available, the values returned in the output parameters are
lementation dependent and the error indicator is set to one of the following error numbers to
cate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* *,*
05 Ignoring function, workstation type not recognized by the implementation
05| Ignoring function, this information is not yet available for this generic workstation type} open a
workstation of this type and use the specific workstation type
059 Ignoring function, the specified workstation does/not have output capability (i
workstation category is neither OUTPUT, OUTINyynor MO)
064 Ignoring function, the specified workstation type.is-not able to generate the specified generalized
drawing primitive

06Q Ignoring function, this information is not available for this MO workstation type
Referencey: 4.5.1 4.5.11 4.6.1 4.6.2 4.11

Errors:

(1Y

., the

none

INQUIRE [LIST OF AVAILABLE GENERALIZED STRUCTURE ELEMENTS
(PHOP,*,*,*)

Parameters:
In  workstation type W
Out err¢r indicatof. I
Out listjof GSE identifiers I(GS)

Effect: If the inquired information is available, the error indicator is returned as 0 and values are
retyraed in the output parameters.

The information returned by this function is the Tist of workstation dependent generalized struc-
ture elements supported by this particular workstation type.

If the inquired information is not available, the values returned in the output parameters are
implementation 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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002 Ignoring function, function requires state (PHOP,*,*,*

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstasion does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

References: 4.5.1 4.4.8 4.6.1 4.6.2 4.11

Errors;
none
INQUIRE NUMBER OF DISPLAY PRIORITIES SUPPORTED (PHOP,* * *
Paranjeters:
In | workstation type w
Out| error indicator I
Out| number of display priorities supported (0,2..n) I
Effect: If the inquired information is available, the error, indicator is returned as 0 and|the value is

Refergnces: 4.4.3 4.6.1 .4.6.2 4.11
Errorg:

returned in the output parameters.

If the inquired information is not available, thé ¥alue returned in the output parameter is imple-
mentation dependent and the error indicator is'set to one of the following error numbers to indi-
cate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstatior| type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the “specified workstation does not have output capabillty (i.e., the
workstation category is,ieither OUTPUT, QUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

none

279


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Inquiry functions PHIGS Functional Specification

INQUIRE WORKSTATION STATE TABLE LENGTHS (PHOP,* **)

Parameters:
In  workstation type W
Out error indicator I
Out maximum number of polyline bundle table entries (20..n) I
Out maximum number of polymarker bundle table entries (20..n) I
Out maximum number of text bundle table entries (20..n) I
Out maximum number of interior bundle table entries (20..n) 1
Out maximum number of edge bundle table entries (20..n) I
Out maximum number of pattern indices (0,10..n) 1
Out maximum number of colour indices (2..n) I
Out maximum number of view table indices (6.'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 paramgters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,* *

032 Ignoring function, workstation type not recognized by the implementation
031 Ignoring function, this information is not yet available for this generic workstation typd; open a
workstation of this type and use the specific workstation type
039 Ignoring function, the specified workstation “does not have output capability (i.e., the
workstation category is neither QUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not ayailable for this MO workstation type

References: 4.5.2 4.6.1 4.6.2 4.11

Errors:
none

INQUIRE DYNAMICS OF STRUCTURES (PHOP,*,* *

Parameters:
In  warkstation type w
Out erfor indicator I
Out strjicture content modification (IRG,IMM,CBS) E
Out pojt structure (IRG,IMM, CBS) E
Out untaost structure (IRG,IMM,CBS) E
Out delete structure (IRG,IMM,CBS) E
Out reference modification (IRG,IMM,CBS) 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 immedi-
ately; CBS means that the action can be simulated.

If the inquired information is not available, the values returned in the output parameters are
implementation 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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002 Ignoring function, function requires state (PHOP,* * ,*

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

059 Ignoring function, the specified workstation does not have output capability (i.e., the
workstation category is neither OUTPUT, OUTIN, nor MO)

062 Ignoring function, this information is not available for this MO workstation type

References: 4.4.3 4.4.4 4.4.5 4.6.1 4.6.2 4.6.3 4.11

Errorsl:
none

INQUIRE NUMBER OF AVAILABLE LOGICAL INPUT DEVICES (PHOP,* * *

Paramjeters:
In | workstation type W
Out| error indicator I
Out| number of locator devices (0..n) I
Out| number of stroke devices (0..n) I
Out| number of valuator devices (0..n) I
Out| number of choice devices (0..n) I
Out| number of pick devices (0..n) I
Out| number of string devices (0..n) I

Effec: 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 pgrameters are

implementation dependent and the error indicator is set to one of the following errdr numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP ,* *,*

052 Ignoring function,/workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation} type; open a
workstation of this type and use the specific workstation type

061 Ignoring function, specified workstation is neither of category INPUT nor of categary OUTIN

References: 4.6.1 +4.6.2 4.8 4.11

Errors:
none
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INQUIRE DEFAULT LOCATOR DEVICE DATA 3 (PHOP,*,*,*
Parameters:
In  workstation type , W
In logical input device number (1..n) I
Out error indicator I
Out default initial locator position wC P3
Out list of available prompt and echo types L)
Out default echo volume DC 3XB
Out defpu d -D
Effect: If the inquired information is available, the error indicator is returned as 0 and values are

retyrned in the output parameters.

If the inquired information is not available, the values returned in the output\parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indjcate the reason for non-availability:

002 Ignoring function, function requires state (PHOP * * *

052 Ignoring function, workstation type not recognized by the implementation
05U Ignoring function, this information is not yet available for this-generic workstation typef open a
workstation of this type and use the specific workstation type
06|l Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
250 Ignoring function, the specified device is not available on.the specified workstation

References: 4.6.1 4.6.2 4.7.7 4.8 4.11

Errors:
none

INQUIRE [DEFAULT LOCATOR DEVICE DATA (PHOP, *,*,*

Parameters:
In  workstation type w
In logjcal input device number, (1..n) 1
Out errpr indicator I
Out deflault initial locator position wC P2
Out list|of available promipt and echo types L(T)
Out detult echo area DC 2XB
Out defiault locator.data record D

Effect: If the inquired information is available, the error indicator is returned as O and values are
retiirned in“the output parameters.

If he mqulred 1nf0rmat10n is not avallable the values returned in the output paramgters are
imj :
mdlcate the reason for non-avaxlablhty

002 Ignoring function, function requires state (PHOP,*,* *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation
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References: 4.6.1 4.6.2 4.7.7 4.8 4.11

Errors:
none
INQUIRE DEFAULT STROKE DEVICE DATA 3 (PHOP,* **
Parameters:
In | workstation type A
In | logical input device number (15n) I
Out | error indicator I
Out | available input buffer size (number of points) (64..n) ‘ I
Out | list of available prompt and echo types L)
Out | default echo volume DC 3xB
Out | default stroke data record D
Effect| If the inquired information is available, the error indicator)is“returned as O and values are
returned in the output parameters.
If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set)to one of the following errof numbers to
indicate the reason for non-availability:
002 Ignoring function, function requires state (PHOP * * *
052 Ignoring function, workstation type not recognized by the implementation
051 Ignoring function, this information is not.yet available for this generic workstation|type; open a
workstation of this type and use the spécific workstation type
061 Ignoring function, specified workstation is neither of category INPUT nor of categoyy OUTIN
250 Ignoring function, the specified-device is not available on the specified workstation
Refergnces: 4.6.1 4.6.2 4.7.8 4.8 4.1
Errors:
none
INQUIRE DEFAULT STROKE DEVICE DATA (PHOP,* **
Paranfieters:
In | workstation type w
In | logicakiriput device number (1..n) I
Out| erropindicator I
Out| available input buffer size (number of points) (64..n) I
Out —list of available prompt and echo types L)
Out default echo area DC 2xB
Out default stroke 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
implementation 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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002 Ignoring function, function requires state (PHOP,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation
References: 4.6.1 4.6.2 4.7.8 4.8 4.11

Errors:
nope

INQUIRE DEFAULT VALUATOR DEVICE DATA 3 (PHOP,* * *

Parameters:
In  workstation type w
In logical input device number ' (1..n) I
Out eryor indicator 1
Out dgfault initial value R
Out list of available prompt and echo types L(T)
Out dgfault echo volume DC 3xB
Out défault 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

implementation dependent and the error indicator is set to one of the following error nymbers to
indicate the reason for non-availability:

2 Ignoring function, function requires state (PHOP,*,* *

2 Ignoring function, workstation(type not recognized by the implementation

1 Ignoring function, this informdtion is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

1 Ignoring function, specified workstation is neither of category INPUT nor of category QUTIN

2150 Ignoring function,the specified device is not available on the specified workstation .
Referencgs: 4.6.1 4.6.2 @48 4.11
Errors:
ngne
INQUIRE PEFAULT VALUATOR DEVICE DATA (PHOP,* * *
Parameters:
In  workstation type W
In logical input device number (1..n) I
Out error indicator 1
Out default initial value R
Out list of available prompt and echo types L(D)
Out default echo area DC 2XB
Out default valuator data record D
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Effect: If the inquired information is available, the error indicator is returned as 0 and values are

returned in the output parameters.

"I the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to

indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* *,*
052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a

References: 4.6.1 4.6.2 4.8 4.11

Errots:

workstation of this type and use the specific workstation type

061 Ignoring function, specified workstation is neither of category INPUT nor of categpry OUTIN

250 Ignoring function, the specified device is not available on the specified workstation

none

INQUIRE DEFAULT CHOICE DEVICE DATA 3 (PHOP,*,*,*

Paraineters:
In| workstation type w
In | logical input device number (1..n) I
Out error indicator 1
Out maximum number of choice alternatives (1..n) I
Out list of available prompt and echo types L)
Out default echo volume DC 3xB
Ou  default choice data record D

Effeqt:

Refdrences: 4.6.1 4.6.2 4.8 4.11

If the inquired information is-available, the error indicator is returned as 0 apd values are

returned in the output parameters.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to

indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP * * *
052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstatidn type; open a

workstation of this type and use the specific workstation type

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250-Ignoring function, the specified device is not available on the specified workstatioh

Errors:

none
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INQUIRE DEFAULT CHOICE DEVICE DATA (PHOP,* * *

Parameters:
In  workstation type w
In logical input device number (1..n) 1
Out error indicator 1
Out maximum number of choice alternatives (1..n) 1
Out list of available prompt and echo types L)
Out default echo area - DC 2XB
Out defjult choice data record D

Effect: If the inquired information is available, the error indicator is returned as O and alpes are
retyrned in the output parameters.

If the inquired information is not available, the values returned in the output paramefers are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP * * *

052 Ignoring function, workstation type not recognized by the implementation
05] Ignoring function, this information is not yet available for this(generic workstation type,| open a
workstation of this type and use the specific workstation type
061 Ignoring function, specified workstation is neither of category INPUT nor of category OUYTIN
25Q Ignoring function, the specified device is not available/on the specified workstation

References| 4.6.1 4.6.2 4.8 4.11

Errors:
nong
INQUIRE PEFAULT PICK DEVICE DATA-3 (PHOP, * * *
Parameters
In  workstation type w
In logifal input device number (1..n) I
Out errgr indicator I
Out list pf available prompt.and echo types LD
Out defgult echo volume DC 3xB
Out defil‘xlt pick data record D
Effect: If the inquiréd-information is available, the error indicator is returned as 0 and valjies are

retyrned in the output parameters.

If the inquired information is not available, the values returned in the output paramefers are
implementation dependent and the error indicator is set to one of the following error nunrbers to
indi non=avaitabilit Y-

002 Ignoring function, function requires state (PHOP,* * *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation

References: 4.6.1 4.6.2 4.8 4.11
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Errors:
none
INQUIRE DEFAULT PICK DEVICE DATA (PHOP,* * *
Parameters:
In [workstationtype W
In | logical input device number (1..n) I
Out | error indicator I
Out | list of available prompt and echo types L@
Out | default echo area DC 2XB
Out | default pick data record D
Effect] If the inquired information is available, the error indicator is réturned as O ang values are
returned in the output parameters.
If the inquired information is not available, the values returned in the output pafameters are
implementation dependent and the error indicator is set to-one of the following errof numbers to
indicate the reason for non-availability:
002 Ignoring function, function requires state (PHOP *,#*)*
052 Ignoring function, workstation type not recognized, by the implementation
051 Ignoring function, this information is not yet_avdilable for this generic workstation|type; open a
workstation of this type and use the specific:workstation type ‘
061 Ignoring function, specified workstation is-neither of category INPUT nor of categoyy OUTIN
250 Ignoring function, the specified devicels not available on the specified workstation
Referdgnces: 4.6.1 4.6.2 4.8 4.11
Errors
none
INQUIRE DEFAULT STRING DEVICE DATA 3 (PHOP * * *
Parameters:
In | workstation type 'Y
In | logical input.dévice number (1..n) I
Out | error indicator I
Out | available/input buffer size (number of characters) (72..n) I
Out | list'of\available prompt and echo types L)
Out | default echo volume DC 3xB
Out _d'e'faﬂ'l't_S‘tx;us 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
implementation 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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002 Ignoring function, function requires state (PHOP *,* *

052 Ignoring function, workstation type not recognized by the implementation

051 Ignoring function, this information is not yet available for this generic workstation type; open a
workstation of this type and use the specific workstation type

061 Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN

250 Ignoring function, the specified device is not available on the specified workstation

References: 4.6.1 4.6.2 4.8 4.11

Errors:
none

INQUIRE [DEFAULT STRING DEVICE DATA (PHOP,*, * *

Parameters:
In  workstation type w
In logjcal input device number (1..n) I
Out errpr indicator : I
Out avdilable input buffer size (number of available characters) (72..n) I
Out list|of available prompt and echo types LM
Out default echo area DC 2XB
Out  default string data record D

Effect: If the inquired information is available, the error “indicator is returned as O and values are
retyirned in the output parameters.

If the inquired information is not available, ‘the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

Ignoring function, function requires ‘state (PHOP,*,*,*)

Ignoring function, workstationtype not recognized by the implementation
Ignoring function, this information is not yet available for this generic workstation type| open a
workstation of this type,and-use the specific workstation type
Ignoring function, specified workstation is neither of category INPUT nor of category OUTIN
Ignoring function, the specified device is not available on the specified workstation

1 4.6.1 4.6.2 48 4.11

5.12.7 Inquiry function for structure state list

INQUIRE STATIONS TO WHICH POSTED (PHOP, * * *
Parameters:
In  structure identifier I
Out error indicator I
Out set of workstation identifiers L(WI)

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
implementation dependent and the error indicator is set to one of the following error numbers to
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indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* * *
201 Ignoring function, the specified structure does not exist

References: 4.4.3 4.11

Inquiry functions

Errors:
none
5.12.8Inquiry-funetionsfor-strueture-content
INQUIRE OPEN STRUCTURE (PHOP,* *,*
Paramnieters:
Out| error indicator |
Out| open structure status (NONE, OPEN) E
Out| structure identifier I
Effect; If the inquired information is available, the error indicator.is returned as 0 ang values are
returned in the output parameters.
If a structure is open the open structure status is OPEN and’the identifier of the opep structure is
returned as structure identifier. If no structure is open.the open structure status i§ returned as
NONE and the structure identifier is undefined.
If the inquired information is not available, the‘values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following errof numbers to
indicate the reason for non-availability:
002 Ignoring function, function requires. state (PHOP,* * *
Refergnces: 4.4.4 4.11
Errorg:
none
INQUIRE ELEMENT POINTER (PHOP,*,STOP,*)
Parameters:
Out| error indicator I
Out| element position (0..n) 1
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 pz

irameters are

r numbers to

implementation dependent and the error indicator is set to one of the following errc
indicate the reason for non-availability:

005 Ignoring function, function requires state (PHOP,* , STOP,*)

References: 4.4.4 4.11

Errors:

none
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INQUIRE CURRENT ELEMENT TYPE AND SIZE (PHOP,*,STOP,*)
Parameters:
Out error indicator I
Out element type (see below) E
Out element size (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.

The element type of the structure element pointed fo by the ‘element pointer is returned] If ele-
merjts of this type have no associated values, 0 is returned in the element size parameter| If the
‘element pointer’ is currently 0, a NIL value is returned in the element type parameter.

The element types are:

OTATION_TEXT_RELATIVE3,
OTATION_TEXT_RELATIVE,
FILL_AREA 3,

FILL_AREA,

FILL_AREA_SET 3,

FILL_AREA_SET,

CELL_ARRAY_3,

CELL_ARRAY,
SENERALIZED_DRAWING_PRIMITIVE_3,
GENERALIZED_DRAWING_PRIMITIVE,
SET_POLYLINE_INDEX,
SET_POLYMARKER_INDEX,
$ET_TEXT_INDEX,
SET_INTERIOR_INDEX;
SET_EDGE_INDEX,

$ET_LINETYPE/
SET_LINEWIDTH_SCALE_FACTOR,
$ET_POLYEINE_COLOUR_INDEX,
$SET_MARKER_TYPE,
[

S ET_MARKER_SIZE SCALE_FACTOR,
ET(POLYMARKER_COLOUR_INDEX,
SET TEXT_FONT,
SET_TEXT-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_ANNOTATION_TEXT_CHARACTER_HEIGHT,
SET_ANNOTATION_TEXT_CHARACTER_UP_VECTOR,
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SET_ANNOTATION_TEXT_PATH,
SET_ANNOTATION_TEXT_ALIGNMENT,
SET_ANNOTATION_STYLE,
SET_INTERIOR_STYLE,
SET_INTERIOR_STYLE_INDEX,
SET_INTERIOR_COLOUR_INDEX,
SET_EDGE_FLAG,

SET_EDGETYPE,
SET_EDGEWIDTH_SCAI E_FACTOR

ISO/IEC 9592-1: 1989 (E) -

Inquiry functions

SET_EDGE_COLOUR_INDEX,
SET_PATTERN_SIZE,

SET_PATTERN_REFERENCE_POINT_AND_VECTORS,

SET_PATTERN_REFERENCE_POINT,
ADD_NAMES_TO_SET,
REMOVE_NAMES_FROM_SET,
SET_INDIVIDUAL_ASF,

SET_HL HSR_IDENTIFIER,
SET_LOCAL_MODELLING_TRANSFORMATION_3,
SET_LOCAL_MODELLING_TRANSFORMATION,
SET_GLOBAL_MODELLING_TRANSFORMATION-3,
SET_GLOBAL_MODELLING_TRANSFORMATION,
SET_MODELLING_CLIPPING_VOLUME_3,
SET_MODELLING_CLIPPING_VOLUME,
SET_MODELLING_CLIPPING_INDICATOR,
RESTORE_MODELLING_CLIPPING <VOLUME,
SET_VIEW_INDEX,

EXECUTE_STRUCTURE,

LABEL,

APPLICATION_DATA,
GENERALIZED_STRUCTURE_ELEMENT,
SET_PICK_IDENTIFIER

none

If the inquired information is not available, the values returned in the output pgrameters are
implementation dependent and the error indicator is set to one of the followmg errdr numbers to
indicate the reason<for non-availability:

005 Ignoring function, function requires state (PHOP,*,STOP,*)
ences: 4.4.4 411
Errorg:

INQUIRE CURRENT ELEMENT CONTENT
Parameters:

Out error indicator
Out structure element record

(PHOP,*,STOP,*)

I
D

Effect: If the 1nquxred information is available, the error indicator is returned as 0 and values are

returned in the output parameters.

The values associated with the structure element pointed to by ‘element pomter are returned in
the structure element record parameter.
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If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

005 Ignoring function, function requires state (PHOP,* STOP,*) -
References: 4.4.4 4.11 -

Errors:
none

INQUIRE ELEMENT TYPE AND SIZE (PHOP,* * *
Parameters:

In  structure identifier

In elgment position (0..n)
Out error indicator

Out elgment type (see below)
Out elgment size (0..n)

Effect: If |the inquired information is available, the error indicator-is returned as 0 and vdlues are
refurned in the output parameters.

THe element type of the specified element is returned.~If elements of this type have no agsociated
values, 0 is returned in the element size parameter.(If the ‘clement pointer’ is currently ), a NIL
value is returned in the element type parameter.

The element types are:

NIL,

POLYLINE_3,

POLYLINE,

POLYMARKER 3,

POLYMARKER,

TEXT_3,

TEXT,
ANNOTATION_TEXT-RELATIVE 3,
ANNOTATION_TEXT_RELATIVE,
FILL_AREA_3,

FILL_AREA,

FILL_AREASET 3,
FILL_AREA_SET,

CELL.ARRAY 3,

CELL.ARRAY,
GENERALIZED_DRAWING_PRIMITIVE 3,
[GENERATIZED DRAWING PRIMITIVE ;
SET_POLYLINE_INDEX,
SET_POLYMARKER_INDEX,
SET_TEXT_INDEX,
SET_INTERIOR_INDEX,
SET_EDGE_INDEX,

SET_LINETYPE,
SET_LINEWIDTH_SCALE_FACTOR,
SET_POLYLINE_COLOUR_INDEX,
SET_MARKER_TYPE,

Hmi—()—il—(
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SET_MARKER_SIZE_SCALE_FACTOR,
SET_POLYMARKER_COLOUR_INDEX,
SET_TEXT_FONT,

SET_TEXT_PRECISION,
SET_CHARACTER_EXPANSION_FACTOR,
SET_CHARACTER_SPACING,
SET_TEXT_COLOUR_INDEX,
SET_CHARACTER_HEIGHT,

CET CIHARACTER ITD VECTOR
VI T _COTITOINT YN O T IUIN O TV IO T OUING

SET_TEXT_PATH,

SET_TEXT_ALIGNMENT,
SET_ANNOTATION_TEXT_CHARACTER_HEIGHT,
SET_ANNOTATION_TEXT_CHARACTER_UP_VECTOR,
SET_ANNOTATION_TEXT_PATH,
SET_ANNOTATION_TEXT_ALIGNMENT,
SET_ANNOTATION_STYLE,
SET_INTERIOR_STYLE,
SET_INTERIOR_STYLE_INDEX,
SET_INTERIOR_COLOUR_INDEX,
SET_EDGE_FLAG,

SET_EDGETYPE,
SET_EDGEWIDTH_SCALE_FACTOR,
SET_EDGE_COLOUR_INDEX,
SET_PATTERN_SIZE,
SET_PATTERN_REFERENCE_POINT-AND_VECTORS,
SET_PATTERN_REFERENCE_POINT,
ADD_NAMES_TO_SET,
REMOVE_NAMES_FROM_SET,
SET_INDIVIDUAL_ASF,

SET_HLHSR_IDENTIFIER,
SET_LOCAL_MODELLING_TRANSFORMATION_3,
SET_LOCAL_MODELLING_TRANSFORMATION,
SET_GLOBAL_MODELLING_TRANSFORMATION_3,
SET_GLOBAL.MODELLING.TRANSFORMATION,
SET_MODELLING_CLIPPING_VOLUME_3,
SET_MODELLING_CLIPPING_VOLUME,
SET_MODELLING_CLIPPING_INDICATOR,
RESTORE_MODELLING_CLIPPING_VOLUME,
SET:VIEW_INDEX,

EXECUTE_STRUCTURE,

LABEL,

APPLICATION_DATA,
GENERALIZED_STRUCTURE_ELEMENT,
SET_PICK_IDENTIFIER

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,* *

y 3 2

201 Ignoring function, the specified structure does not exist
202 Ignoring function, the specified element does not exist
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References: 4.4.4 4.11

Errors:
none

INQUIRE ELEMENT CONTENT (PHOP,*,**
Parameters:

In  strugture identifier

In element position (0..n)
Out errof indicator

QOut strudture element record

U)—lb—(\—i

Effect: If the inquired information is available, the error indicator is returned (as-0 and values are
retuned in the output parameters.

The [values associated with the specified structure element are returned in the structure eJement
recoljd parameter. :

If tHe inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numpers to
indigate the reason for non-availability:

002|Ignoring function, function requires state (PHOP * *¥
201\ Ignoring function, the specified structure does not exist
202\ Ignoring function, the specified element does not exist

References:| 4.4.6 4.11

Errors:
none
INQUIRE STRUCTURE STATUS k (PHOP}*,*,*)
Parameters:
In strugture identifier I
Out errof indicator I
Out struiture status indicator (NON_EXISTENT,EMPTY ,NOTEMPTY) E
Effect: If the inquired information is available, the error indicator is returned as 0 and valyes are

retufned inthe output parameters.

If the specified structure does not exist, the structure status indicator is set to NON_EXISTENT.
If thie'specified structure exists (i.e. its name is known to the system) and it contains no elgments,
the structure status indicator 1S sef to EMPT Y, otherwise 1t 18 set to NUOTEMPTY.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to
indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,*,* *
References: 4.4.2 4.11

Errors:
none
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INQUIRE PATHS TO ANCESTORS (PHOP,*,*,*
Parameters:

In  structure identifier

In  path order (TOPFIRST,BOTTOMFIRST)
In path depth (0..n)
Out error indicator

Out paths L(L(ER))

Effect:

Hh—imh—i

srped—as—0—and values are

returned in the output parameters.

The function returns the maximal paths in the CSS which reference the specified|structure. A
maximal path of ancestors of a structure S is a path ( (A1,E1), (A2,E2), .., (5,0) )| where Al is
not referenced in any EXECUTE STRUCTURE element in CSS. The path order and path depth
determine the portion of each path to be returned. Path depth determines the maxipjnum number
of element references returned in any one path or portion of path. In-case of truncgtion the path
order determines whether the head or tail portion of the path is returned. The tryincation may
result in two or more portions of paths having the same set of-element references. Qnly one such
portion will be returned such that all of the returned path portions are distinct.

Specifying path depth = 0 would return each path in its\éntirety. Specifying path d¢pth = 0 and
path order = TOPFIRST would cause all distinct paths to the specified structure to| be returned.
Specifying path depth = 1 and path order = TOPFIRST would cause all element references head-
ing a path to the specified structure to be returnéd) Specifying path depth = 2 and path order =
BOTTOMFIRST would cause all element references referring to the specified stfucture to be
returned. Specifying path depth = 1 and path order = BOTTOMFIRST could be ysed to deter-
mine whether the specified structure is referenced.

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the €rror indicator is set to one of the following err¢r numbers to
indicate the reason for non-availability:

002 Ignoring function, function_requires state (PHOP ,*,* *
201 Ignoring function, the specified structure does not exist
207 Ignoring function, the-specified path depth is less than zero (0)

Refetences: 4.4.6 4.11

Errorg:
none

INQUIRE-PATHS TO DESCENDANTS PHOP,** *
Parameters:

In —structure idenfifier

In  path order (TOPFIRST,BOTTOMFIRST)
In  path depth (0..n)
Out error indicator

Out paths L(L(ER))

Effect: If the inquired information is available, the error indicator is returned as 0 and values are
returned in the output parameters. '

The function returns the maximal paths in the CSS which are referenced by the specified struc-
ture. A maximal path of descendants of a structure S is a path ( (S,E0), (D1,E1), (D2,E2), ...,

H‘-—(ml—d
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(DN,0) ), where DN contains no EXECUTE STRUCTURE element. The path order and path
depth determine the portion of each path to be returned. Path depth determines the maximum
number of element references returned in any one path or portion of path. In case of truncation
the path order determines whether the head or tail portion of the path is returned. The truncation
may result in two or more portions of paths having the same set of element references. Only one
such portion will be returned such that all of the returned path portions are distinct.

Specifying path depth = 0 would return each path in its entirety. Specifying path depth = 0 and
path order = TOPFIRST would cause all distinct paths from the specified structure to be

an path order = BOTTOMFIRST could be used to determine all of the bottom-mest structures

If the inquired information is not available, the values returned in the output parameters are
implementation dependent and the error indicator is set to one of the following error numbers to

Ignoring function, function requires state (PHOP,* * *
20 Ignoring function, the specified structure does not exist
Ignoring function, the specified path depth is less than zero (0)

Errors:
no
ELEMENT SEARCH (PHOP,*,*,*
Paramete
In structure identifier I
In start element position (0..n) I
In  sedrch direction (BACKWARD,FORWARD) E
In element inclusion set (see list-below) SET(E)
In element exclusion set (see. list below) B SET(E)
Out errpr indicator
Out stafus indicator (FAILURE,SUCCESS) E
Out found element position (0..n) I

Effect: Thjs function searches for the next matching element in the structure identified, beginning at the
start element. position and proceeding in the direction specified. The search terminates if an ele-
ment is selected or if the limits of the structure are reached.

An element will be selected if the type of that element is not excluded by the element exclusion
set|and’is included in the element inclusion set. The element type ALL is a shorthand fojxall pos-
sible element types. If an element type is specified in both the exclusion set and the inclusion set,
it will be excluded.

If the start element position is less than 0, the search will begin at element 0; if the start element
position is greater than the number of elements in the open structure, the search will begin at the
last element in the open structure.

If the search is successful, the status indicator returns the value SUCCESS and found element
position parameter is set to point at the matching element.
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If the search is unsuccessful, the status indicator returns the value FAILURE and the value of
found element position parameter value returned is implementation dependent.

The element types are:
ALL,
NIL,
POLYLINE_3,
POLYLINE,
POLYMARKER 3,
POLYMARKER,
TEXT_3,
TEXT,
ANNOTATION_TEXT_RELATIVE_3,
ANNOTATION_TEXT_RELATIVE,
FILL_AREA_3,
FILL_AREA,
FILL_AREA_SET_3,
FILL_AREA_SET,
CELL_ARRAY_3,
CELL_ARRAY,
GENERALIZED_DRAWING_PRIMITIVE_3,
GENERALIZED_DRAWING_PRIMITIVE,
SET_POLYLINE_INDEX,
SET_POLYMARKER_INDEX,
SET_TEXT_INDEX,
SET_INTERIOR_INDEX,
SET_EDGE_INDEX,
SET_LINETYPE,
SET_LINEWIDTH_SCALE_FACTOR,
SET_POLYLINE_COLOURINDEX,
SET_MARKER_TYPE,
SET_MARKER _SIZE-SCALE_FACTOR,
SET_POLYMARKER_COLOUR_INDEX,
SET_TEXT_FONT;,
SET_TEXT_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,

S A NARIAOT A TIOAN IS N T A T3 A LYYy h o b Pk i ie a)

DL L _AINGNUULTALININ T DAL _CUTIARNACIERN HDJ.UH l
SET_ANNOTATION_TEXT_CHARACTER_UP_ VECT OR,
SET_ANNOTATION_TEXT_PATH,
SET_ANNOTATION_TEXT_ALIGNMENT,
SET_ANNOTATION_STYLE,

SET_INTERIOR_STYLE,
SET_INTERIOR_STYLE_INDEX,
SET_INTERIOR_COLOUR_INDEX,

SET_EDGE_FLAG,

SET_EDGETYPE,
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SET_EDGEWIDTH_SCALE_FACTOR,
SET_EDGE_COLOUR_INDEX,
SET_PATTERN_SIZE,
SET_PATTERN_REFERENCE_POINT_AND_VECTORS,
SET_PATTERN_REFERENCE_POINT,
ADD_NAMES_TO_SET,
REMOVE_NAMES_FROM_SET,
SET_INDIVIDUAL_ASF,

b ET_HLHSR_IDENTIFIER,
ET_LOCAL_MODELLING_TRANSFORMATION_3,
S ET_LOCAL_MODELLING_TRANSFORMATION,
ET_GLOBAL_MODELLING_TRANSFORMATION_3,
b)ET_GLOBAL_MODELLING_TRANSFORMATION,
)ET_MODELLING_CLIPPING_VOLUME 3,

S ET_MODELLING_CLIPPING_VOLUME,
)ET_MODELLING_CLIPPING_INDICATOR,
RESTORE_MODELLING_CLIPPING_VOLUME,
ET_VIEW_INDEX,

FXECUTE_STRUCTURE,

LABEL,

APPLICATION_DATA,
FENERALIZED_STRUCTURE_ELEMENT,
SET_PICK_IDENTIFIER

If the inquired information is available, the errorcindicator is returned with value zero and
are feturned in the output parameters. If the inquired information is not available, the

Lo-CA-LO

OO IA LA TN

2N N e Jeped

values
values

retufned are implementation dependent and the error indicator is set to one of the following error

numbers to indicate the reason for non-availability:

002| Ignoring function, function requires state (PHOP,* * *
201| Ignoring function, the specified structure does not exist

References:| 4.4.6 4.11

Errors:
none

INCREMENTAL SPATIAL SEARCH 3 (PHOP}*,* *

Parameters:
In sear¢h reference point wC P3
In sear¢hdistance wWC R
In starting path (ER)
In  modelling clip flag (CLIP,NOCLIP) E
In  search ceiling index (1..n) I
In  normal filter list L(FR)
In inverted filter list L(FR)
Out error indicator I
Out found path L(ER)
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Effect:

Refers

ences: 4.4.6 4.11
Errory:

The search begins at the element following the position specified by the starting path. The search
is conceptually a traversal as described in 4.4.6. As with all traversals, the initial state of the
PHIGS traversal state list is defined in the PHIGS description table. Traversal through the start-
ing path then further defines the PHIGS traversal state for the ISS traversal. The search ter-
minates successfully if a graphical output structure element is encountered which both satisfies the
search filter and some portion of the graphical output structure element lies within the world coor-
dinate space search distance of the search reference point. If the modelling clip flag is set to
NOCLIP modelling chppmg lS dlsabled durmg the mcremental spatlal search If the modelling

g ' p p s . search. If the
search distance is less than or equal to zero the graphlcal output structure element shall intersect
the reference point. The complete path to the element is returned as the found path.

The search ceiling index defines a structure in the starting path. Traversal stops when the end of
that structure is reached. A null path is returned as the found path df traversal stops due to
encountering the search ceiling. If the ceiling index is 1, the top-moststructure of the search path
is the ceiling and the search operates without a ceiling.

If the inquired information is available, the error indicator is returned with value zefo and values
are returned in the output parameters. If the inquired information is not available¢, the values
returned are implementation dependent and the error indicatot is set to one of the following error
numbers to indicate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* *)*
203 Ignoring function, specified starting path not found in CSS
204 Ignoring function, specified search ceiling index/out of range

none

INCREMENTAL SPATIAL SEARCH (PHOP,* * *
Paramjeters:
In | search reference point wC P2
In | search distance wC R
In | starting path L(ER)
In | modelling clip flag (CLIP,NOCLIP) E
In | search ceiling-index (1..n) I
In | normal filter list L(FR)
In | invertedfilter list L(FR)
Out| errorindicator '
Out| .found path L(ER)
Effect The search begins at the element following the posifion specified by the starfing path. The search

is conceptually a traversal as described in 4.4.6. As with all traversals, the initial state of the
PHIGS traversal state list is defined in the PHIGS description table. Traversal through the start-
ing path then further defines the PHIGS traversal state for the ISS traversal. The search ter-
minates successfully if a graphical output structure element is encountered which both satisfies the
search filter and some portion of the graphical output structure element lies within the world coor-
dinate space search distance of the search reference point as expanded to 3D. Expansion of the
search reference point to 3D occurs by adding a value of zero as the z-component of the resulting
3D coordinate. If the modelling clip flag is set to NOCLIP, modelling clipping is disabled during
the incremental spatial search. If the modelling clip flag is set to CLIP, modelling clipping is

299


https://iecnorm.com/api/?name=b5252694b3c6b9886ae87b3b5df0622f

ISO/IEC 9592-1 : 1989 (E)

Inquiry functions

References: 4.4.6 4.11

performed during incremental spatial search. If the search distance is less than or equal

PHIGS Functional Specification

to zero,

the graphical output structure element shall intersect the reference point. The complete path to

the element is returned as the found path.

The search ceiling index defines a structure in the starting path. Traversal stops when the end of
that structure is reached. A null path is returned as the found path if traversal stops due to
encountering the search ceiling. If the ceiling index is 1, the top-most structure of the search path

is the ceiling and the search operates without a ceiling.

If the inquired information is available, the error indicator is returned with value zero and values

ar¢ returned in the output parameters. If the inquired intormation is not available,-th
refurned are implementation dependent and the error indicator is set to one of the follow
numbers to indicate the reason for non-availability:

2 Ignoring function, function requires state (PHOP * * *
203 Ignoring function, specified starting path not found in CSS
204 Ignoring function, specified search ceiling index out of range

e values
ing error

Errors:
nope
5.12.9 Inguiry functions for error state list
INQUIRH INPUT QUEUE OVERFLOW (PHOP,WSOP,*,*
Parametexs:
Out ertor indicator I
Out wgrkstation identifier WI
Out input class E
(LOCATOR,STROKE,VALUATOR ,CHOICE,PICK,STRING)
Out input device number (1..n) I
Effect: If |the inquired information is available, the error indicator is returned as 0 and vdlues are
refurned in the output parameters. If the input queue has overflowed, since OPEN PHIGS or the
lagt invocation of INQUIREINPUT QUEUE OVERFLOW, the identification of the logical
input device that caused the-overflow is returned. The entry is removed from the error state list.
If [the inquired information is not available, the values returned in the output paramegters are
implementation dependent and the error indicator is set to one of the following error numbers to
indlicate the reason-for non-availability:
3 Ignoring function, function requires state (PHOP,WSOP * *
237 Ignoring function, input queue has not overflowed, since OPEN PHIGS or last invocation of
INQUIRE INPUT QUEUE OVERFLOW
238 Agnoring function, input queue has overflowed, but associated workstation has been closed
References—4-8-5—4-311—4-12
Errors
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INQUIRE ERROR HANDLING MODE (PHOP,* * *
Parameters:
Out error indicator I
Out error handling mode (OFF,ON) E

Effect: If the inquired information is available, the error indicator is returned as O and the value is
returned in the output parameter.

If the inquired information is not available, the value returned in the output parameter is imple-
mentation dependent and the error indicator is set fo one of the following error numbers to indi-
cate the reason for non-availability:

002 Ignoring function, function requires state (PHOP,* * *
Refer¢gnces: 4.11 4.12

Errors:
none
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