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Information processing systems — Computer graphics —
Graphical Kernel System (GKS) language bindings —

Dozt W o
raiju o .

Ada

0 Introduction

The Graphical Kernel System (GKS) (ISO 7942).is specified in a language independent manner and needs to pe
embedded in language dependent layers (language bindings) for use with particular programming languages.

The pirpose of this part of ISO 8651 is to define a standard binding for the Ada computer programming language.
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1 Scope and field of application

ISO 7942 (GKS) specifies a language independent nucleus of a graphics system. For integration into a
programming language, GKS is embedded in a language dependent layer obeying the particular conventions of that
language. This part of ISO 8651 specifies such a language dependent layer for the Ada language.
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2 References
1SO 7942, Information processing systems — Computer graphics — Graphical Kernel System (GKS) functional description.

ISO 8652, Programming Languages — Ada.
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3 The Ada language binding of GKS

This binding does not assume that the compiler supports any Ada language features which are implementation
dependent, but implies that the compiler shall be able to support the declarations contained in this GKS/Ada binding.
This binding does not make any assumptions regarding the machine representation of the predefined Ada numeric

types.

This binding assumes that the application programmer will supply an error file name and connection identifier that
are in an acceptable format for the Ada implementation.

This binding makes no assumptions regarding the format of a string specifying an error file name or connection

identifier

3.1 Conformance

This binfling incorporates the rules of conformance defined in the GKS Standard (ISO. 7942) for

implemer

The folloying criteria are established for determining conformance or non-conformance of-an‘implementation t

binding:
3.2 |
3.2.1

The functjons of GKS are all mapped to Ada prOcedures. The mapping utilizes a one-to-one correspondence bet

the GKS

Inquire C
inquired;

322 I
There are
used. Th
should fo

rehosting
processor

3.2.3 H

or devices or metatiles.

tations, with these additional requirements specifically defined for Ada implementation§-ef'GKS.

a) Animplementation of GKS in Ada conforms to a level of GKS)if it makes visible exactly
declarations for that level of GKS and lower levels of GKS.as stated in this binding.

b) The semantics of an implementation shall be those stated in the GKS standard as modified
or extended for Ada as stated in this binding document:.

¢) The package corresponding to the GKS levelbeirig implemented shall be an available
Ada library unit, with all names as specified by this document.

mplications of the language
functional mapping

functions and Ada procedures, except for the GKS functions Inquire Current Primitive Attribute Values
irrent Individual Attribute Values.\ These are bound with one Ada procedure for each of the attributes |
n addition, the attributes are bound as a single record.
mplementation and. host dependencies

a number of implementation and host dependencies associated with the Ada compiler and runtime sy
pse will affect the.portability of application programs and their use of GKS. The application prograr
llow accepted.practices for ensuring portability of Ada programs to avoid introducing problems Y
the application on another system. Implementation dependencies include runtime storage managemen

management.

rror “handling

this

the

veen
and
eing

stem
hmer
vhen
L and

The inquiry functions utilize error indicator parameters for the error returns, and do not raise Ada
exceptions. The application program must ensure that these error indicators are checked before attempting

to access other parameters, since some Ada implementations do not raise an exception if an undefined value
is accessed.

The error handling requirements of GKS can be summarized as follows:


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E)

1. By default, a procedure named ERROR_HANDLING will be provided
that simply reports the error by calling ERROR_LOGGING. This is
called from the GKS function that detects the error.

2. The ERROR_HANDLING procedure may be replaced by one defined by
the user.

The procedure ERROR_HANDLING is defined as a library subprogram:

with GKS_TYPES;
uge GKS_TYPES;

P

This b

pcedure ERROR_HANDLING (ERROR_INDICATOR : in ERROR_NUMBER;
GKS_FUNCTION : in STRING;
ERROR_FILE : in STRING
:=DEFAULT_ERROR_FILE);

-- The procedure ERROR_HANDLING is defined as a library subprogram, and is not
-- declared within package GKS.

inding defines two different bodies for this subprogram; each must be,supplied by the

implementation. The default body is the one required by GKS semantics. It simply calls

ERRC
GKS |
of the
Progra

The m
of his
versio|
comm
of ER]

GKS ¢
style i

ERROR. The GKS function must be written so as not to handle GKS_ERROR (this is a requ
implementation). Thus, by Ada rules, the exception will be propagated back to the application
m that called the GKS function in which the error was detected.

ns of a body with a single specification or otherwise allow hierarchical libraries with the sharin
on units. In other implementations it may_be necessary to duplicate the GKS library for each v
ROR_HANDLING.

h dealing with errors using exception handling is to provide a handler for the GKS_ERROR

exception.

3.24

Data mapping

R_LOGGING and returns. The second body calls ERROR_LOGGING and then raises the exiception

rement

eans by which the user replaces the default body of either the exception-raising version or another one
pr her choosing is dependent upon the Ada library'manager. Some implementations support multiple

o of
Prsion

brrors are mapped to the single exception GKS_ERROR, declared in the GKS package. The expected

The sifnple and compound.data types of GKS are bound to a variety of Ada scalar and compound types. Constraints

on perj
GKSd

ata types and Adabinding data types is summarized below:
GKS integers are mapped to Ada integer types.

GKS reals are mapped to Ada floating-point types.

mitted values are-reflected where possible in the type definitions. The general correspondence between the

Vakddal hd 1 1 " Bl I A falanint s Rial . Vad
U SUIITES diC ITdpPppPell 10U UHIT PITUCTHITCUT Ald Ty PC S 1T RING, UL U 4 TyPXC pIUVlulllg 101
variable length strings.

GKS points are mapped to Ada record types.
GKS names are mapped to Ada discrete types.
GKS enumeration types are mapped to Ada enumeration types.

GKS vectors are mapped to Ada record types.
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GKS matrices are mapped to Ada array types.

GKS lists (of elements of a particular type) are mapped to an Ada private
type declared in an instantiation of the generic GKS_LIST _UTILITIES package.

GKS arrays are mapped to either an unconstrained Ada array type, or to a record type providing

for variable length arrays.

GKS ordered pairs are mapped to Ada record types.

3.2.5

The Ad
declarin

The GK

Implem|

GKS data records are mapped to Ada private types. In some cases a set of subprograms for.

operating on the data records are explicitly defined by this binding. This is because thecont|

structure of the data record is implementation-dependent. An implementation of GKS.may [

other subprograms for manipulating implementation-dependent data records.
Multi-tasking

h language definition provides explicit support for concurrency. The Ada tasking.moedel includes faci
2 and allocating tasks, and operations allowing intertask communication and synehronization.

S standard, and hence this binding, neither requires nor prohibits an implementation from protecting

ntors of GKS should provide information in the user's documentation regarding whether protectior]

problerF which could arise from asynchronous access to the GKS data structures from concurren

such pr

Annex
annex d

3.2.6

The GK
highest
support
these pa

to prov
dependi
level an|
packagg
GKS de

The Ad

blems is implemented.

D contains guidelines for implementors who want to support multi-tasking application program
bes not form an integral part of the binding standard, butprovides additional information.

Packaging

S standard defines nine levels of graphic functionality, with level Oa as the lowest level and level 2
level. An implementation of GKS may_ implement every level individually or as a single syst
this concept this binding defines nine Ada‘packages which correspond to each of the GKS levels.
ckages is named

package GKS.i$... end GKS;

de portability of application/programs for levels of GKS. However, the contents of the package
ng on the level of GKS(that they provide. Each of these packages provides the subprograms define
1 all subprograms defined in "lower" levels as described in 5.1 of this binding. Associated with each
s is a data type package which provides the type declarations for the appropriate level as defined in 4.2
fined exception-defined in 4.3.1. These packages are named

package GKS_TYPES is ... end GKS_TYPES;

progran

| which uses GKS would "w1th“ lhe appropnate GKS packages whlch prov1de the subprogram ty

ent and
rovide

ities for

against
t tasks.
against

s. This

c as the
em.  To
[Each of

s differ
d for its
of these
and the

h program library facility should be used to provide the levels separation. Thus, an Ada graphics application

bes, and

For example, an apphcatlon Wthh uses level Oa would "with" the packages as follows

with GKS;
use GKS_TYPES;
procedure APPLICATION is
begin

null;
end APPLICATION;


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E)

Then the program is compiled and linked to the Ada program library that corresponds to level Oa.
Several additional Ada units are defined in this binding. These are:

o generic package GKS_COORDINATE_SYSTEM

o generic package GKS_LIST_UTILITIES
These generic packages support the declaration types in the GKS_TYPES package described above. The
GKS_COORDINATE _SYSTEM is a generic package that defines an assortment of types for supporting each of
the GKS coordinate systems. GKS_LIST_UTILITIES is also a generic package which provides type declarations

and gperations for list types which correspond to the GKS list types

3.2.7 Application program environment

An application program utilizing an Ada implementation of GKS will need to be aware of the efivironment in which
both (GKS and the application program(s) reside.

One such interface is the Ada program library. The Ada language requires that the application program hgve access
to th¢ program library in which the GKS software resides. The ISO 8652 Ada Reférence Manual does npt specify
whether there is a single library or multiple libraries, or how access to the libraries)is granted, managed,etc. The
user's documentation for the GKS implementation should specify where the GKS' library exists in the syftem, and
how faccess to the library is acquired.

Inpuf/Output interfaces are also implementation-dependent, and afe“tequired to be described in the user's
documentation. Besides the obvious graphics device interface infermation, interfaces to the file systerh shall be
inclufded in the documentation. Specifically, this includes the interface to the GKS error file and also thg metafile
storage.

3.2.8 Registration 1)
The GKS standard reserves certain value ranges for régistration as graphical items. The registered graphfical items

will be bound to Ada (and other programming langnages). The registered item bindings will be consisterft with the
bindipg presented in the document.

1) For the purpose of this part of ISO 8651 and according to the rules for the designation and operation of registration
authorities in the ISO Directives, the ISO Council has designated the National Bureau of Standards (Institute of Computer Sciences
and Technology) A266 Technology Building, Gaithersburg, MD, 20899, USA to act as registration authority.
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4

4.1

Tables

Procedures

Table 1 - Abbreviations used in Procedure names

Tables

ASF aspect source flag
CHAR character
ESC escape
GBbP generalized-drawingprmitive
GKS Graphical Kernel System
GKSM Graphical Kernel System metafile
ID identifier
INQ inquire
MAX maximum
UGDP unregistered generalized drawing primitive
UESC unregistered escape
WS workstation(s)
Table 2 - List of procedures using the abbreyiations
ASF
INQ_LIST_OF_ASF
SET_ASF
CHAR
INQ_CHAR_BASE_VECTOR
INQ_CHAR_EXPANSION_FACTOR
INQ_CHAR_HEIGHT
INQ_CHAR_WIDTH
INQ_CHAR_SPACING
INQ_CHAR_UP_VECTOR
SET_CHAR_EXPANSION_FACTOR
SET_CHAR_HEIGHT
SET_CHAR( SPACING
SET_CHAR) UP_VECTOR
ESC
ESC
UESC
GDP
GDP
INQ_GDP
INQ_LIST OF _AVAILABLE_GDP
UGDP
GKS
CLOSE_GKS

EMERGENCY_CLOSE_GKS
INQ_LEVEL_OF_GKS
OPEN_GKS
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GKSM

GET_ITEM_TYPE_FROM_GKSM
READ_ITEM_FROM_GKSM
WRITE_ITEM_TO_GKSM

INQ_CURRENT_PICK_ID_VALUE
SET_PICK_ID

INQ

INQ CHAR_BASE_VECTOR
INQ_CHAR_EXPANSION_FACTOR
INQ_CHAR_HEIGHT

INQ_CHAR_WIDTH

INQ_CHAR_SPACING

INQ CHAR_UP_VECTOR
INQ_CHOICE_DEVICE_STATE

INQ_CLIPPING

INQ_COLOUR_FACILITIES
INQ_COLOUR_REPRESENTATION

INQ_CURRENT NORMALIZATION_TRANSFORMATION_NUMBER
INQ_CURRENT_INDIVIDUAL_ATTRIBUTE; VALUES
INQ_CURRENT_PICK_ID_VALUE

INQ_CURRENT PRIMITIVE_ATTRIBUTE_VALUES
INQ_DEFAULT_CHOICE_DEVICE_DATA

INQ DEFAULT_DEFERRAL_STATE_VALUES
INQ_DEFAULT LOCATOR_DEVICE_DATA
INQ_DEFAULT _PICK_DEVICEDATA

INQ DEFAULT_STRING_DEVICE_DATA

INQ DEFAULT_STROKE) DEVICE_DATA
INQ_DEFAULT_VALUATOR_DEVICE_DATA

INQ DISPLAY_SPACE_SIZE
INQ_DYNAMIC.MODIFICATION_OF_SEGMENT_ATTRIBUTES
INQ_DYNAMIC_MODIFICATION_OF_WS_ATTRIBUTES
INQ FILL-AREA_COLOUR_INDEX
INQ_FILEZAREA_FACILITIES
INQ-FILL_AREA_INDEX
INQ-FILL_AREA_INTERIOR_STYLE

ING FILL_AREA_REPRESENTATION

INQ FILL_AREA_STYLE_INDEX

INQ _GDP

INQ_INPUT QUEUE_OVERFLOW
INQ_LEVEL_OF GKS

INQ_LIST OF_ASF

INQ LINETYPE

INQ _LINEWIDTH_SCALE_FACTOR

INQ_LIST_OF_AVAILABLE_GDP

INQ _LIST _OF_AVAILABLE_WS_TYPE
INQ_LIST_OF_COLOUR_INDICES

INQ LIST_OF_FILL_AREA_INDICES
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Table 2 - List of procedures using the abbreviations

Tables

INQ_LIST OF_NORMALIZATION_TRANSFORMATION_NUMBER

INQ_LIST_OF_PATTERN_INDICES
INQ_LIST OF_POLYLINE_INDICES
INQ_LIST_OF_POLYMARKER_INDICES
INQ_LIST_OF_TEXT_INDICES

INQ_LOCATOR_DEVICE_STATE
INQ MAX LENGTH OE WS _STATE TABLES

INQ_MAX NORMALIZATION_ TRANSFORMATION_NUMBER

INQ_MORE_SIMULTANEOUS_EVENTS
INQ_NAME_OF_OPEN_SEGMENT
INQ_NORMALIZATION_TRANSFORMATION

INQ_NUMBER_OF_SEGMENT_PRIORITIES_SUPPORTED
INQ _NUMBER_OF_AVAILABLE_LOGICAL_INPUT_DEVICES

INQ_OPERATING_STATE_VALUE
INQ_PATTERN_FACILITIES

INQ PATTERN_HEIGHT VECTOR
INQ_PATTERN_REFERENCE_POINT

INQ PATTERN_REPRESENTATION
INQ_PATTERN_WIDTH_VECTOR
INQ_PICK_DEVICE_STATE

INQ _PIXEL

INQ _PIXEL_ARRAY

INQ PIXEL_ARRAY_DIMENSIONS
INQ_POLYLINE_COLOUR_INDEX
INQ_POLYLINE_FACILITIES
INQ_POLYLINE_INDEX
INQ_POLYLINE_REPRESENTATION
INQ_POLYMARKER_REPRESENTATION
INQ_POLYMARKERCOLOUR_INDEX
INQ_POLYMARKER_INDEX
INQ_POLYMARKER_FACILITIES
INQ_POLYMARKER_SIZE_SCALE_FACTOR
INQ_POLYMARKER_TYPE
INQ_PREDEFINED_COLOUR_REPRESENTATION
INQ-BRREDEFINED_FILL_AREA_REPRESENTATION
INQ PREDEFINED_PATTERN_REPRESENTATION
INQ PREDEFINED_POLYLINE_REPRESENTATION
INQ_PREDEFINED_POLYMARKER_REPRESENTATION
INQ_PREDEFINED_TEXT_REPRESENTATION
INQ_SEGMENT_ATTRIBUTES

INQ SET_OF_ACTIVE_WS
INQ_SET_OF_ASSOCIATED_WS
INQ_SET_OF_OPEN_WS

INQ SET OF SEGMENT NAMES IN USE

INQ_SET_OF_SEGMENT_NAMES_ON_WS
INQ_STRING_DEVICE_STATE

10
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Table 2 - List of procedures using the abbreviations

INQ_STROKE_DEVICE_STATE
INQ_TEXT_ALIGNMENT
INQ_TEXT_COLOUR_INDEX
INQ_TEXT_EXTENT
INQ_TEXT_FACILITIES
INQ_TEXT_FONT_AND_PRECISION
INQ_TEXT_INDEX
INQ_TEXT_PATH
INQ_TEXT_REPRESENTATION
INQ_VALUATOR_DEVICE_STATE
INQ_WS_CATEGORY
INQ_WS_CLASSIFICATION
INQ_WS_CONNECTION_AND_TYPE
INQ_WS_DEFERRAL_AND_UPDATE_STATES
INQ_WS_MAX_NUMBER

INQ WS_STATE
INQ_WS_TRANSFORMATION

INQ_MAX LENGTH_OF_WS_STATE_TABLES
INQ_MAX_NORMALIZATION_TRANSFORMATION_NUMBER
INQ_WS_MAX NUMBERS

WS
ACTIVATE_WS
ASSOCIATE_SEGMENT_WITH-WS
CLEAR_WS
CLOSE_WS
COPY_SEGMENT_TO~WS
DEACTIVATE_WS
DELETE_SEGMENT_FROM_WS
INQ_DYNAMIC, MODIFICATION_OF_WS_ATTRIBUTES
INQ_LIST.OF AVAILABLE_WS_TYPE
INQ_MAX.LENGTH_OF_WS_STATE_TABLES
INQ_SETD OF_ACTIVE_WS
INQ'SET_OF _ASSOCIATED_WS
INQ SET OF OPEN_WS
INQ_SET OF SEGMENT NAMES_ON_WS
INQ_WS-CATEGORY
INQ WS_CLASSIFICATION
INQ_WS_CONNECTION_AND_TYPE
INQ WS_DEFERRAL_AND_UPDATE_STATES
INQ WS_MAX_NUMBER
INQ WS_STATE
INQ_WS_TRANSFORMATION
REDRAW_ALL_SEGMENTS_ON_WS
SET_WS_VIEWPORT
SET_WS_WINDOW
UPDATE_WS

11
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Tables

TABLE 3 - GKS Function Names and Ada Names Ordered Alphabetically by Ada Bound Name

Ada Bound Name

ACCUMULATE_TRANSFORMATION_MATRIX

ACTIVATE_WS
ASSOCIATE_SEGMENT_WITH_WS
AWAIT_EVENT

GKS Function

ACCUMULATE TRANSFORMATION MATRIX
ACTIVATE WORKSTATION

ASSOCIATE SEGMENT WITH WORKSTATION
AWAIT EVENT

CELL _ AY CELL ARRAY

CLEAR _[WS CLEAR WORKSTATION

CLOSE_[GKS CLOSE GKS

CLOSE_SEGMENT CLOSE SEGMENT

CLOSE_[WS CLOSE WORKSTATION
COPY_SEGMENT_TO_WS COPY SEGMENT TO WORKSTATION
CREATH_SEGMENT CREATE SEGMENT

DEACTIVATE_WS DEACTIVATE WORKSTATION

DELETH SEGMENT DELETE SEGMENT
DELETH_SEGMENT_FROM_WS DELETE SEGMENT, FROM WORKSTATION
EMERGENCY_CLOSE_GKS EMERGENCY CLOSE GKS
ERROR_|HANDLING ERROR HANDLING

ERROR |LOGGING ERROR LOGGING

ESCAPH ESCAPE
EVALUATE_TRANSFORMATION_MATRIX EVAEUATE TRANSFORMATION MATRIX
FILL_AREA FILL AREA

FLUSH_|DEVICE_EVENTS FLUSH DEVICE EVENTS

GDP GENERALIZED DRAWING PRIMITIVE
GET_CHOICE GET CHOICE

GET_ITEM_TYPE_FROM_GKSM
GET_LGQCATOR

GET_PICK

GET_STRING

GET_STROKE

GET_VALUATOR

INITIALISE_CHOICE
INITIALYSE_LOCATOR
INITIALYSE_PICK
INITIAL{SE_STRING
INITIALISE_STROKE
INITIAL[SE<VALUATOR
INQ_CHE;CE_DEVICE_STATE
INQ_CL mIC

GET ITEM TYPE FROM GKSM
GET LOCATOR

GET PICK

GET STRING

GET STROKE

GET VALUATOR

INTIALISE CHOICE

INITIALISE LOCATOR

INITIALISE PICK

INITIALISE STRING

INITIALISE STROKE

INITIALISE VALUATOR

INQUIRE CHOICE DEVICE STATE

INOLIRE CI IPPING

AN

INQ_COLOUR_FACILITIES
INQ_COLOUR_REPRESENTATION

TN OO T T v

INQUIRE COLOUR FACILITIES
INQUIRE COLOUR REPRESENTATION

12
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TABLE 3 - GKS Function Names and Ada Names Ordered Alphabetically by Ada Bound Name
Ada Bound Name GKS Function
INQ_CURRENT_INDIVIDUAL_ATTRIBUTE_VALUES  INQUIRE CURRENT INDIVIDUAL

ATTRIBUTE VALUES

The following functions are a one-to-many mapping of the GKS function
"inquire current individual attribute values".

INQ_CHAR_EXPANSION_FACTOR
INQ_CHAR_SPACING
INQ_FILL_AREA_COLOUR_INDEX
INQ_FILL_AREA_INTERIOR_STYLE
INQ _FILL_AREA_STYLE_INDEX
INQ_LINETYPE
INQ_LINEWIDTH_SCALE_FACTOR
INQ_LIST_OF_ASF
INQ_POLYLINE_COLOUR_INDEX
INQ_POLYMARKER_COLOUR_INDEX
INQ_POLYMARKER_SIZE_SCALE_FACTOR
INQ_POLYMARKER_TYPE
INQ_TEXT_COLOUR_INDEX
INQ_TEXT_FONT_AND_PRECISION

INQ |CURRENT_NORMALIZATION_ INQUIRE CURRENT NORMALIZATION
TRANSFORMATION_NUMBER TRANSFORMATION NUMBER

INQ |CURRENT_PICK_ID_VALUE INQUIRE CURRENT PICK IDENTIFIER YALUE

INQ |CURRENT_PRIMITIVE _ INQUIRE CURRENT PRIMITIVE
ATTRIBUTE_VALUES ATTRIBUTE VALUES

The following functions are a one-to-many mapping of the GKS function

"inquire current primitive attribute values”.

INQ_CHAR_BASE .VECTOR
INQ_CHAR_HEIGHT
INQ_CHAR_WIDTH
INQ_CHAR.UP_VECTOR
INQ_FILL AREA_INDEX
INQ_PATTERN_HEIGHT_VECTOR
INQ-PATTERN_REFERENCE_POINT
INQPATTERN_WIDTH_VECTOR
INQ POLYLINE_INDEX
INQ_POLYMARKER_INDEX
INQ_TEXT_ALIGNMENT
INQ_TEXT_INDEX
INQ_TEXT_PATH

INQ _DEFAULT_CHOICE_DEVICE_DATA
INQ_DEFAULT_DEFERRAL _STATE_VALUES

INQ_DEFAULT_LOCATOR_DEVICE_DATA
INQ_DEFAULT_PICK_DEVICE_DATA

INQUIRE DEFAULT CHOICE DEVICE DATA
INQUIRE DEFAULT DEFERRAL

STATE VALUES
INQUIRE DEFAULT LOCATOR DEVICE DATA
INQUIRE DEFAULT PICK DEVICE DATA
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TABLE 3 - GKS Function Names and Ada Names Ordered Alphabetically by Ada Bound Name

. .

INQ_DEFAULT_STRING_DEVICE_DATA

NO DEFAINT T STROKE DEVICE DATA

UN\Y_ A/ ONJI kI ANJIN A0 V AN AR x & &

INQ _DEFAULT_VALUATOR_DEVICE_DATA
INQ_DISPLAY_SPACE_SIZE
INQ _ DYNAMIC MODIFICATION OF_

INQ_LI T__OF_AVA]LABLE_GDP

INQ LIST OF AVAILABLE_WS_TYPES
INQ LI
INQ LI
INQ_LI

TRAN
INQ LI
INQ LI
INQ LI
INQ LI

T_OF_COLOUR_INDICES
T_OF_FILL_AREA_INDICES
T_OF_NORMALIZATION_
FORMATION_NUMBERS
T_OF_PATTERN_INDICES
T_OF_POLYLINE_INDICES
T_OF_POLYMARKER_INDICES
T_OF_TEXT_INDICES
ATOR_DEVICE_STATE
_LENGTH_OF_WS_STATE_TABLES

AX_NORMALIZATION_
TRANSFORMATION_NUMBER
INQ_MQRE_SIMULTANEOUS_EVENTS
INQ_NAME_OF_OPEN_SEGMENT
INQ_NORMALIZATION_TRANSFORMATION

INQ_NUMBER_OF_AVAILABLE LOGICAL_
INPUT| DEVICES

INQ_NUMBER_OF_SEGMENT _
PRIORITIES_SUPPORTED

INQ_OPERATING-STATE_VALUE

INQ_PIXEL

INQUIRE DEFAULT STRING DEVICE DATA
INQUIRE DEFAULT STROKE DEVICE DATA

INQUIRE DEFAULT VALUATOR DEVICE DATA
INQUIRE DISPLAY SPACE SIZE

INQUIRE DYNAMIC MODIFICATION OF

INQUIRE DYNAMIC MODIFICATION OF
WORKSTATION ATTRIBUTES
INQUIRE FILL AREA FACILITIES
INQUIRE FILL AREA REPRESENTATION
INQUIRE GENERALIZED DRAWING PRIMIITVE
INQUIRE INPUT QUEUE OVERFLOW

TAINTTIMME TRURT NN Q
INVVUILRND OV EL, VE UDbo

INQUIRE LIST OF AVAILABLE GENERALIZYED
DRAWING PRIMITIVES

INQUIRE LIST OF AYAILABLE
WORKSTATION “TYPES

INQUIRE LIST\OF COLOUR INDICES

INQUIRE EIST OF FILL AREA INDICES

INQUIRE LIST OF NORMALIZATION
TRANSFORMATION NUMBERS

INQUIRE LIST OF PATTERN INDICES

INQUIRE LIST OF POLYLINE INDICES

INQUIRE LIST OF POLYMARKER INDICES

INQUIRE LIST OF TEXT INDICES

INQUIRE LOCATOR DEVICE STATE

INQUIRE MAXIMUM LENGTH OF
WORKSTATION STATE TABLES

INQUIRE MAXIMUM NORMALIZATION
TRANSFORMATION NUMBER

INQUIRE MORE SIMULTANEOUS EVENTS

INQUIRE NAME OF OPEN SEGMENT

INQUIRE NORMALIZATION
TRANSFORMATION

INQUIRE NUMBER OF AVAILABLE LOGICAL
INPUT DEVICES

INQUIRE NUMBER OF SEGMENT
PRIORITIES SUPPORTED

INQUIRE OPERATING STATE VALUE

INQ_PAITTERN_FACILITIES INQUIRE PATTERN FACILITIES
INQ_PATTERN-REPRESENTATION INQUIRE PATTERN REPRESENTATION
INQ_PICK-DEVICE_STATE INQUIRE PICK DEVICE STATE
INQUIRE PIXEL
INQUIRE PIXEL ARRAY

INQ_PIXEL_ARRAY
INQ_PIXEL_ARRAY_DIMENSION
INQ_POLYLINE_FACILITIES
INQ_POLYLINE_REPRESENTATION
INQ_POLYMARKER_FACILITIES

INQUIRE PIXEL ARRAY DIMENSIONS
INQUIRE POLYLINE FACILITIES
INQUIRE POLYLINE REPRESENTATION
INQUIRE POLYMARKER FACILITIES
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Ada Bound Name

INQ_POLYMARKER_REPRESENTATION
INQ_PREDEFINED_COLOUR_REPRESENTATION

INQ _PREDEFINED_FILL,_AREA_REPRESENTATION

INQ_PREDEFINED_PATTERN_REPRESENTATION

GKS Function

INQUIRE POLYMARKER REPRESENTATION

INQUIRE PREDEFINED COLOUR
REPRESENTATION

INQUIRE PREDEFINED FILL AREA
REPRESENTATION

INQUIRE PREDEFINED PATTERN

DD ECEANT

INQ |PREDEFINED_POLYLINE_REPRESENTATION

INQ |PREDEFINED_POLYMARKER _
REFPRESENTATION
INQ |PREDEFINED_TEXT_REPRESENTATION

INQ [SEGMENT_ATTRIBUTES
INQ|SET_OF_ACTIVE_WS
INQ |SET_OF_ASSOCIATED_WS

INQSET_OF_OPEN_WS
INQ |SET_OF_SEGMENT_NAMES_IN_USE
INQ [SET_OF_SEGMENT_NAMES_ON_WS

INQ |STRING DEVICE_STATE
INQ |STROKE_DEVICE_STATE

INQ [TEXT EXTENT

INQ |[TEXT_FACILITIES

INQ |TEXT_REPRESENTATION

INQ [VALUATOR_DEVICE_STATE
INQ [WS_CATEGORY

INQ [WS_CLASSIFICATION

INQ [WS_CONNECTION_AND_TYPE

INQ |WS_DEFERRAL_AND_UPDATE_STATES

INQ |WS_MAX_NUMBERS
INQ [WS_STATE

INQ |WS_TRANSFORMATION
INSHRT_SEGMENT

NEIRNCOLINY A 3 IOI‘Y

INQUIRE PREDEFINED POLYLINE
REPRESENTATION

INQUIRE PREDEFINED POLYMARKER
REPRESENTATION

INQUIRE PREDEFINED TEXT
REPRESENTATION

INQUIRE SEGMENT ATTRIBUTES

INQUIRE SET OF ACTIVE WORKSTATIDNS

INQUIRE SET OF.ASSOCIATED
WORKSTATIONS

INQUIRE SET OF OPEN WORKSTATIONS

INQUIRESET OF SEGMENT NAMES IN USE

INQUIRE SET OF SEGMENT NAMES OIN
WORKSTATION

INQUIRE STRING DEVICE STATE

INQUIRE STROKE DEVICE STATE

INQUIRE TEXT EXTENT

INQUIRE TEXT FACILITIES

INQUIRE TEXT REPRESENTATION

INQUIRE VALUATOR DEVICE STATE

INQUIRE WORKSTATION CATEGORY

INQUIRE WORKSTATION CLASSIFICATION

INQUIRE WORKSTATION CONNECTION
AND TYPE

INQUIRE WORKSTATION DEFERRAL
AND UPDATE STATES

INQUIRE WORKSTATION MAXIMUM NUMBER

INQUIRE WORKSTATION STATE

INQUIRE WORKSTATION TRANSFORMATION

INSERT SEGMENT

INTHRPRET_ITEM INTERPRET ITEM
MESSAGE MESSAGE

OPEN_GKS OPEN GKS

OPEIN WS OPEN WORKSTATION
POLYLINE POLYLINE
POLYMARKER POLYMARKER
READ_ITEM_FROM_GKSM READ ITEM FROM GKSM

REDRAW_ALL_SEGMENTS_ON_WS
RENAME_SEGMENT

REDRAW ALL SEGMENTS ON WORKSTATION
RENAME SEGMENT

15


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E)

TABLE 3 - GKS Function Names and Ada Names Ordered Alphabetically by Ada Bound

Tables

Name

Ada Bound Name

REQUEST_CHOICE
REQUEST_LOCATOR
REQUEST_PICK
REQUEST_STRING
REQUEST_STROKE

GKS Function

REQUEST CHOICE
REQUEST LOCATOR
REQUEST PICK
REQUEST STRING
REQUEST STROKE

DEOICT XZALIIA TN

_CHOICE
_LOCATOR
_PICK
_STRING
_STROKE
_VALUATOR

SET_AS
SET_C _EXPANSION_FACTOR
SET_C _HEIGHT

SET_C _SPACING
SET_C _UP_VECTOR
SET_CHPICE_MODE

SET_CLIPPING_INDICATOR
SET_COLOUR_REPRESENTATION
SET_DEFERRAL_STATE
SET_DETECTABILITY

SET_FIIj._ AREA_COLOUR_INDEX
SET_FILLL_AREA_INDEX
SET_FILL_AREA_INTERIOR_STYLE
SET_FILIL_AREA_REPRESENTATION
SET_FILJL._ AREA_STYLE_INDEX
SET_HIGHLIGHTING

SET_LINETYPE
SET_LINEWIDTH_SCALE_FACTOR
SET_LO{CATOR_MODE
SET_MARKER_SIZE_SCALE_FACTOR
SET_MARKER_TYPE
SET_PA['TERN_REFERENCE_POINT
SET_PA'TERN_REPRESENTATION
SET_PATTERN_SIZE

SET_PIJK_ID

SET_PIJK_MODE

SET_POLYLINE_COLOUR_INDEX
SET_POLYEINE_INDEX

RNOJULOS 1T VALUATUIN

SAMPLE CHOICE

SAMPLE LOCATOR

SAMPLE PICK

SAMPLE STRING

SAMPLE STROKE

SAMPLE VALUATOR

SELECT NORMALIZATION
TRANSFORMATION

SET ASPECT SOURCE FLAGS

SET CHARACTER EXPANSION FACTOR

SET CHARACTER HEIGHT

SET CHARACTER SPACING

SET CHARACTER UP VECTOR

SET CHOICE MODE

SET.CLIPPING INDICATOR

SET COLOUR REPRESENTATION

SET DEFERRAL STATE

SET DETECTABILITY

SET FILL AREA COLOUR INDEX

SET FILL AREA INDEX

SET FILL AREA INTERIOR STYLE

SET FILL AREA REPRESENTATION

SET FILL AREA STYLE INDEX

SET HIGHLIGHTING

SET LINETYPE

SET LINEWIDTH SCALE FACTOR

SET LOCATOR MODE

SET MARKER SIZE SCALE FACTOR

SET MARKER TYPE

SET PATTERN REFERENCE POINT

SET PATTERN REPRESENTATION

SET PATTERN SIZE

SET PICK IDENTIFIER

SET PICK MODE

SET POLYLINE COLOUR INDEX
SET POLYIINE INDEX

SET_POLYLINE_REPRESENTATION
SET_POLYMARKER_COLOUR_INDEX
SET_POLYMARKER_INDEX
SET_POLYMARKER_REPRESENTATION
SET_SEGMENT_PRIORITY
SET_SEGMENT_TRANSFORMATION

SET POLYLINE REPRESENTATION

SET POLYMARKER COLOUR INDEX
SET POLYMARKER INDEX

SET POLYMARKER REPRESENTATION
SET SEGMENT PRIORITY

SET SEGMENT TRANSFORMATION
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TABLE 3 - GKS Function Names and Ada Names Ordered Alphabetically by Ada Bound Name

Ada Bound Name

SET_STRING_MODE
SET_STROKE_MODE
SET_TEXT_ALIGNMENT
SET_TEXT_COLOUR_INDEX
SET_TEXT_FONT_AND_PRECISION

GKS Function

SET STRING MODE

SET STROKE MODE

SET TEXT ALIGNMENT

SET TEXT COLOUR INDEX

SET TEXT FONT AND PRECISION

SET_TEXT_INDEX SET TEXT INDEX

SET _[TEXT PATH SET TEXT PATH

SET [TEXT_REPRESENTATION SET TEXT REPRESENTATION
SET_[VALUATOR_MODE SET VALUATOR MODE
SET_[VIEWPORT SET VIEWPORT

SET [VIEWPORT_INPUT_PRIORITY SET VIEWPORT INPUT PRIORITY
SET _|VISIBILITY SET VISIBILITY

SET_[WINDOW SET WINDOW
SET_|[WS_VIEWPORT SET WORKSTATION-VIEWPORT
SET [WS_WINDOW SET WORKSTATION-WINDOW
TEXT TEXT

UPDATE_WS UPDATE.WORKSTATION
WRITE_ITEM_TO_GKSM WRITE'ITEM TO GKSM

Alphabetical GKS functions

The functions are in the same order when listed alphabetically according to the GKS function names as they
listed| alphabetically according to the bound names. Therefore, Table 3, provided above, alphabetically list

GKS|functions.

are when
s the

Table 4 - Alphabetical list of GKS functions by level

LEVEL 0A
ACTIVATE_-WS
CELL_ARRAY
CLEAR\WS
CLOSE/GKS
CLOSE_WS
DEACTIVATE_WS

ERROR_HANDLING
ERROR_LOGGING
ESCAPE

EMERGENCY_CLOSE_GKS

FILL_AREA
GDP

GET_ITEM_TYPE_FROM_GKSM
INQ_CLIPPING
INQ_COLOUR_FACILITIES
INQ_COLOUR_REPRESENTATION
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Tables

INQ_CURRENT_INDIVIDUAL_ATTRIBUTE_VALUES

The following functions are a one-to-many mapping of the GKS function
"inquire current individual attribute values":
INQ_CHAR_EXPANSION_FACTOR
INQ_CHAR_SPACING
INQ_FILL_AREA_COLOUR_INDEX
INQ_FILL_AREA_INTERIOR_STYLE
INQ FILL_AREA_STYIE_INDEX

INQ_LINETYPE
INQ_LINEWIDTH_SCALE_FACTOR
INQ_LIST_OF_ASF
INQ_POLYLINE_COLOUR_INDEX
INQ_POLYMARKER_COLOUR_INDEX
INQ_POLYMARKER_SIZE_SCALE_FACTOR
INQ_POLYMARKER_TYPE
INQ_TEXT_COLOUR_INDEX
INQ_TEXT_FONT_AND_PRECISION

INQ_CURRENT_NORMALIZATION_TRANSFORMATION_NUMBER
INQ_CURRENT_PRIMITIVE_ATTRIBUTE_VALUES

The following functions are a one-to-many mapping of the'GKS function

"inquire current primitive attribute values":
INQ POLYLINE_INDEX
INQ_POLYMARKER_INDEX
INQ_TEXT_INDEX
INQ_CHAR_HEIGHT
INQ_CHAR_UP_VECTOR
INQ_CHAR_WIDTH
INQ_CHAR_BASE_VECTOR
INQ_TEXT PATH
INQ_TEXT_ALIGNMENT
INQ_FILL_AREA -INDEX
INQ_PATTERN HEIGHT_VECTOR
INQ_PATTERN_WIDTH_VECTOR
INQ_PATTERN_REFERENCE_POINT

INQ_DISPLAY_SPACE_SIZE

INQ_FIEL-AREA_FACILITIES

INQ GDP

INQ EEVEL_OF_GKS

INQ LIST_OF_AVAILABLE_GDP
INQ_LIST_OF_AVAILABLE_WS_TYPES
INQ_LIST_OF_COLOUR_INDICES

INQ_LIST_OF _NORMALIZATION_TRANSFORMATION_NUMBER

INQ _ MAX_LENGTH_WS_STATE_TABLES

INQ_ MAX_NORMALIZATION_TRANSFORMATION_NUMBER
INQ_NORMALIZATION_TRANSFORMATION
INQ_OPERATING_STATE_VALUE
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INQ_PATTERN_FACILITIES

INQ_PIXEL

INQ_PIXEL_ARRAY
INQ_PIXEL_ARRAY_DIMENSIONS
INQ_POLYLINE_FACILITIES
INQ_POLYMARKER_FACILITIES
INQ_PREDEFINED_COLOUR_REPRESENTATION
INQ_PREDEFINED_FILL_AREA_REPRESENTATION
INQ_PREDEFINED_PATTERN_REPRESENTATION
INQ PREDEFINED POLYLINE REPRESENTATION

INQ_PREDEFINED_POLYMARKER_REPRESENTATION
INQ_PREDEFINED_TEXT_REPRESENTATION
INQ_SET_OF _OPEN_WS

INQ TEXT EXTENT

INQ_TEXT FACILITIES
INQ_WS_CATEGORIES
INQ_WS_CLASSIFICATION
INQ_WS_CONNECTION_AND_TYPE
INQ_WS_DEFERRAL_AND_UPDATE_STATES
INQ_WS_STATE
INQ_WS_TRANSFORMATION
INTERPRET_ITEM

OPEN_GKS

OPEN_WS

POLYLINE

POLYMARKER

READ_ITEM_FROM_GKSM

SELECT NORMALIZATION _TRANSEORMATION
SET_ASF

SET_CHAR_EXPANSION_FACTOR
SET_CHAR_HEIGHT

SET_CHAR_SPACING
SET_CHAR_UP_VECTOR
SET_CLIPPING_INDICATOR
SET_COLOUR_REPRESENTATION
SET_FILL_AREASCOLOUR_INDEX
SET_FILL_AREAINDEX
SET_FILL_AREA_INTERIOR_STYLE
SET_FILL ‘AREA_STYLE_INDEX
SET_LINETYPE
SET-LINEWIDTH_SCALE_FACTOR

SET MARKER_SIZE_SCALE_FACTOR
SET_MARKER_TYPE

SET PATTERN_REFERENCE_POINT
SET_PATTERN_SIZE
SET_POLYLINE_COLOUR_INDEX

SET POLYMARKER_COLOUR_INDEX

SET_POLYLINE_INDEX
SET_POLYMARKER_INDEX
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SET_TEXT_ALIGNMENT
SET_TEXT_COLOUR_INDEX
SET_TEXT_FONT_AND_PRECISION
SET_TEXT_INDEX
SET_TEXT_PATH

SET_VIEWPORT

SET_WINDOW

SET_WS_VIEWPORT
SET_WS_WINDOW

TEXT
UPDATE_WS
WRITE_ITEM_TO_GKSM

[LEVEL 0Ob

INITTIALISE_CHOICE
INITIALISE_LOCATOR
INITTIALISE_STRING

INITIALISE_STROKE
INITIALISE_VALUATOR
INQ_CHOICE_DEVICE_STATE
INQ_DEFAULT_CHOICE_DEVICE_STATE
INQ_DEFAULT_LOCATOR_DEVICE_DATA
INQ_DEFAULT_STRING_DEVICE_DATA
INQ_DEFAULT_STROKE_DEVICE_DATA
INQ_DEFAULT_VALUATOR_DEVICE_DATA
INQ_LOCATOR_DEVICE_STATE
INQ_NUMBER_OF_AVAILABLE,  LOGICAL_INPUT_DEVICES
INQ_STRING_DEVICE_STATE
INQ_STROKE_DEVICE_STATE
INQ_VALUATOR_DEVICE_STATE
REQUEST_CHOICE

REQUEST_LOCATOR

REQUEST_STRING

REQUEST_STROKE
REQUEST_VALUATOR
SET_CHOICEJMODE
SET_LOCATOR_MODE
SET_STRING_MODE

SET.STROKE_MODE

SET. VALUATOR_MODE
SET_VIEWPORT_INPUT_PRIORITY

[_LEVEL Oc
L~ AWAIT EVENT

FLUSH_DEVICE_EVENTS
GET_CHOICE
GET_LOCATOR
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GET_STRING

GET_STROKE

GET_VALUATOR
INQ_INPUT_QUEUE_OVERFLOW
INQ_MORE_SIMULTANEOUS_EVENTS
SAMPLE_CHOICE
SAMPLE_LOCATOR
SAMPLE_STRING

SAMPLE_STROKE
SAMPLE_VALUATOR

LEVEL la
ACCUMULATE_TRANSFORMATION_MATRIX
CLOSE_SEGMENT
CREATE_SEGMENT
DELETE_SEGMENT
DELETE_SEGMENT_FROM_WS
EVALUATE_TRANSFORMATION_MATRIX
INQ_DEFAULT_DEFERRAL_STATE_VALUES
INQ_DYNAMIC_MODIFICATION_OF_SEGMENT_ATTRIBUTES
INQ_DYNAMIC_MODIFICATION_OF_WS_ATTRIBUTES
INQ_FILL_AREA_REPRESENTATION
INQ_LIST_OF _FILL_AREA_INDICES
INQ_LIST_OF_PATTERN_INDICES
INQ_LIST_OF_POLYLINE_INDICES
INQ_LIST_OF_POLYMARKER_INDICES
INQ_LIST_OF_TEXT_INDICES
INQ_NAME_OF_OPEN_SEGMENT.
INQ_NUMBER_OF_SEGMENT_PRIORITIES_SUPPORTED
INQ_PATTERN_REPRESENTATION
INQ_POLYLINE_REPRESENTATION
INQ_POLYMARKER_REPRESENTATION
INQ_SEGMENT_ATTRIBUTES
INQ_SET_OF_ACTIVE_WS
INQ_SET_OF_ASSOCIATED_WS
INQ_SET_OF/SEGMENT_NAMES_IN_USE
INQ_SET_OF_.SEGMENT_NAMES_ON_WS
INQ_TEXT-REPRESENTATION
INQ_WS MAX_NUMBERS
MESSAGE
REDRAW_ALL_SEGMENTS_ON_WS
RENAME_SEGMENT
SET_DEFERRAL_STATE
SET_FILL_AREA_REPRESENTATION
SET_HIGHLIGHTING
SET_PATTERN_REPRESENTATION

SET_POLYLINE_REPRESENTATION
SET_POLYMARKER_REPRESENTATION
SET_SEGMENT_PRIORITY

21


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E)

Table 4 - Alphabetical list of GKS functions by level

Tables

SET_SEGMENT_TRANSFORMATION
SET_TEXT_REPRESENTATION
SET_VISIBILITY

LEVEL 1b
INITIALISE_PICK
INQ_CURRENT_PICK_ID_VALUE
INQ DEFAULT_PICK_DEVICE DATA

INQ_PICK_DEVICE_STATE
REQUEST_PICK
SET_DETECTABLILITY
SET_PICK_ID

SET _PICK_MODE

[ EVEL 1c
GET_PICK
SAMPLE_PICK

[LEVEL 2a
ASSOCIATE_SEGMENT_WITH_WS
COPY_SEGMENT_TO_WS
INSERT_SEGMENT

[LEVEL 2b
NONE

[LEVEL 2c
NONE
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4.2 Data Type Definitions

4.2.1 Abbreviations used in the data type definitions

ASF aspect source flag

CHAR character

DC device coordinate

GDP generalized drawing primitive
GKS graphical kernel system
GKSM graphical kernel system metafile
ID identifier

MAX maximum

NDC Tormatized device coordimates
WwC world coordinate

WS workstation

4.2.2 Alphabetical list of type definitions

This Section contains an alphabetical listing of all of the data type definitions used to define the Ada binding to
GKS. | Each of these declarations specifies the level of GKS at which the data type declaration must be avgilable in
an implementation of GKS of that level or any level "above" the level in which the ype declaration is firgt needed
(samelas for functions). Each element declared also includes a comment about thetype and/or use of the tyfe. Some
of the] declarations employ constant values in the definition of the type. All’of these constant declarations are
included in the GKS_TYPES package.

ASF Level Oa
type ASF is (BUNDLED, INDIVIDUAL);

-- This type defines an aspect source flag whose value indicates whether
-- an aspect of a primitive should be set from a bundle table or from an

-- individual attribute.
ASF_[LIST Level Oa
type ASF_LIST is
record
TYPE_QF,LINE_ASF : ASF;
WIDTH,"ASF : ASF;
LINE) COLOUR_ASF : ASF;
TYPE_OF_MARKER_ASF : ASF;
SIZE_ASF : ASF;
MARKER_COLOUR_ASF : ASF;
FONT_PRECISION_ASF : ASF;
EXPANSION_ASF : ASF;
SPACING ASF : ASF;
TEXT_COLOUR_ASF : ASF;
INTERIOR_ASF : ASF;
STYLE_ASF . ASF;
FILL_AREA_COLOUR_ASF  : ASF,
end record,;
-- A record containing all of the aspect source flags, with components indicating the
-- specific flag.
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ATTRIBUTES_USED Level Oa

package ATTRIBUTES_USED is
new GKS_LIST_UTILITIES (ATTRIBUTES_USED_TYPE);

-- Provides for a list of the attributes used.

ATTRIBUTES_USED_TYPE Level Oa

fype ATTRIBUTES_USED_TYPEis (POLYLINE_ATTRIBUTES,
POLYMARKER_ATTRIBUTES,
TEXT_ATTRIBUTES,
FILL_AREA_ATTRIBUTES);

1 The types of attributes which may be used in generating output for a GDP and in
1 generating prompt and echo information for certain prompt and echo types of
4- certain classes of input devices.

CHAR_EXPANSION Level Oa

fype CHAR_EXPANSION is new SCALE_FACTOR range
SCALE_FACTOR'SAFE_SMALL..SCALE_FACTOR'TAST;

1- Defines a character expansion factor. Factors are unitless, and must be greater than zero.

CHAR_SPACING Level Oa
type CHAR_SPACING is new SCALE JFACTOR;
1 Defines a character spacing factor. The factors are unitless. A positive value indicates

1 the amount of extra space between characters in a text string, and a negative value
1 indicates the amount of overlap between character boxes in a text string.

CHOICH_DEVICE_NUMBER Level Ob
ttype CHOICE_DEVICE_NUMBER is new DEVICE_NUMBER,;

+ Provides for choice device identifiers.
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CHOICE_PROMPT

type CHOICE_PROMPT is (OFF, ON);

-- Indicates for a choice prompt and echo type whether a specified prompt is to
-- be displayed or not.

Level Ob

CHOICE_PROMPTS

Level Ob

package CHOICE_PROMPTS is
new GKS_LIST_UTILITIES (CHOICE_PROMPT);

-- Provides for lists of prompts.

CHO

CE_PROMPT_ECHO_TYPE
type CHOICE_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the choice prompt and echo type.

Level Ob

CHO

[CE_PROMPT_ECHO_TYPES

package CHOICE_PROMPT_ECHO_TYPES is
new GKS_LIST UTILITIES (CHOICE. PROMPT_ECHO_TYPE);

-- Provides for lists of choice prompt and echo types.

Level O

CHO

[CE_PROMPT_STRING

CONTENTS : STRING (1.LENGTH);
end record;

-- Providesdor a variable length prompt. Objects of type should be declared
-- unconstrained to allow for dynamic modification of the length.

type CHOICE_PROMPT STRING (LENGTH : STRING_SMALL_NATURAL :=
record

Level Ob

0)is

CHO

[CE. PROMPT _STRING ARRAY

Level (O

type CHOICE_PROMPT_STRING_ARRAY is array (POSITIVE range <>)
of CHOICE_PROMPT_STRING;

-- Provides for an array of prompt strings.
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CHOICE_PROMPT_STRING_LIST Level Ob
type CHOICE_PROMPT_STRING_LIST(LENGTH:CHOICE_SMALL_NATURAL:= 0)
isrecord
LIST : CHOICE_PROMPT_STRING_ARRAY (1.LENGTH);
end record;

-- Provides for lists of prompt strings.

CHOICE| REQUEST_STATUS Level 0b
ype CHOICE_REQUEST_STATUS is (OK, NOCHOICE, NONE);

- Defines the status of a choice input operation for the request function.

CHOICE{ SMALL_NATURAL Level 0b

ubtype CHOICE_SMALL_NATURAL
is NATURAL RANGE 0..CHOICE_SMALL_NATURAL{MAX;

- This is a subtype declaration which allows for unconstrained record
- objects for CHOICE_PROMPT_STRING_LIST type without causing the
- exception STORAGE_ERROR to be raised.

CHOICE[ STATUS Level Ob
ubtype CHOICE_STATUS is CHOICE_REQUEST_STATUS range OK..NOCHOICE;

- Indicates if a choice was made by. the’operator for the sample, get, and inquiry functions.

CHOICE| VALUE Level Ob
ype CHOICE_VALUE is new POSITIVE;

- Defines the‘choice values available on an implementation.

CLIPPING_INDICATOR Level Oa

type CLIPPING_INDICATOR is (CLIP, NOCLIP);

-- Indicates whether or not clipping is to be performed.
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COLOUR_AVAILABLE

type COLOUR_AVAILABLE is (COLOUR, MONOCHROME),

-- Indicates whether colour output is available on a workstation.

Level Oa

COLOUR_INDEX

Level Oa

subtype COLOUR_INDEX is PIXEL_COLOUR_INDEX
range 0..PIXEL_COLOUR_INDEX'LAST;
-- Indices into colour tables are of this type.

COL(

UR_INDICES

package COLOUR_INDICES is new GKS_LIST_UTILITIES (COLOUR_INDEX);

-- Provides for a set of colour indices which are available on a particulan workstation.

Level Oa

COL(

UR_MATRIX

type COLOUR_MATRIX is array (POSITIVE range:<>,POSITIVE range <>)
of COLOUR_INDEX;

-- Provides for matrices containing colour indices corresponding to a
-- cell array or pattern array.

Level Oa

COL(QUR_REPRESENTATION

type COLOUR_REPRESENTATION is
record
RED J/INTENSITY;
GREEN : INTENSITY;
BLUE : INTENSITY;
end récord;

-- Defines the representation of a colour as a combination of intensities in
-- @an\RGB colour system.

Level Oa

CONTROL_FLAG

type CONTROL_FLAG is (CONDITIONALLY, ALWAYS);

-- The control flag is used to indicate the conditions under which the display
-- surface should be cleared.

Level Oa
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DC Level Oa
package DC is new GKS_COORDINATE_SYSTEM (DC_TYPE);

-- Defines the Device Coordinate System.

DC_TYPE Level Oa

ype DC_TYPE is digits PRECISION;

- The type of a coordinate in the Device Coordinate System.

DC_UNI[S Level Oa
ype DC_UNITS is (METRES, OTHER);
- Device coordinate units for a particular workstation should be in metres unless

- the device is incapable of producing a precisely scaled image, and appropriate work-
- station dependent units otherwise.

DEFERRAL_MODE Level Oa
ype DEFERRAL_MODE is (ASAP, BNIG, BNIL;ASTI);

- Defines the four GKS deferral modes.

DEVICE| NUMBER Level Ob
package DEVICE_ NUMBER _TYPE is

DEVICE_NUMBER_TYPE is new POSITIVE;

¢nd DEVICE_NUMBER) TYPE;

1- Logical input.devices are referenced as device numbers.

DISPLAY_CLASS Level Oa

type: DISPLAY CLASS s (\IF(‘TOD_DTQDT AY,

RASTER_DISPLAY,
OTHER_DISPLAY);

-- The classification of a workstation of category OUTPUT or OUTIN.

28


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

Data types ISO 8651-3 : 1988 (E)

DISPLAY_SURFACE_EMPTY Level Oa
type DISPLAY_SURFACE_EMPTY is (EMPTY, NOTEMPTY);

-- Indicates whether the display surface is empty.

DYNAMIC_MODIFICATION Level la

type DYNAMIC_MODIFICATION is (IRG, IMM);

-- Indicates whether an update to the state list is performed immediately (IMM)
-- or requires implicit regeneration (IRG).

ECHO| SWITCH Level Ob
type ECHO_SWITCH is (ECHO, NOECHO);

-- Indicates whether or not echoing of the prompt is performed.

ERROR_NUMBER Level Oa
type ERROR_NUMBER is new INTEGER;

-- Defines the type for error indicator values.

EVENT _DEVICE NUMBER Level Oc
type EVENT_DEVICE_NUMBER (CLASS : INPUT_CLASS := NONE) is
record
case CLASS is
when NONE => null;
when LOCATOR_INPUT => LOCATOR_EVENT _DEVICE
: LOCATOR_DEVICE_NUMBER;
when STROKE_INPUT => STROKE_EVENT_DEVICE

: STROKE_DEVICE_NUMBER;
when VALUATOR_INPUT => VALUATOR_EVENT_DEVICE
: VALUATOR_DEVICE_NUMBER;

when CHOICE_INPUT => CHOICE_EVENT_DEVICE
: CHOICE_DEVICE_NUMBER;
‘.‘.’heﬂ DTFI(_TNDT IT =>> PT(‘K_FVFNT_DFVI(‘F
: PICK_DEVICE_NUMBER;
when STRING_INPUT => STRING_EVENT_DEVICE
: STRING_DEVICE_NUMBER;
end case;
end record;

-- Provides for returning any class of device number from the event queue.
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EVENT_OVERFLOW_DEVICE_NUMBER Level Oc

type EVENT_OVERFLOW_DEVICE_NUMBER
(CLASS : INPUT_QUEUE_CLASS := LOCATOR_INPUT) is

record
case CLASS is
when LOCATOR_INPUT => LOCATOR_EVENT DEVICE
: LOCATOR_DEVICE_NUMBER;
when STROKE_INPUT => STROKE_EVENT_DEVICE

: STROKE_DEVICE_NUMBER;
when VALUATOR INPUT — => VAL UATOR EVENT DEVICE
: VALUATOR_DEVICE_NUMBER;

when CHOICE_INPUT => CHOICE_EVENT DEVICE
: CHOICE_DEVICE_NUMBER;
when PICK_INPUT => PICK_EVENT_DEVICE
: PICK_DEVICE_NUMBER;
when STRING_INPUT => STRING_EVENT_DEVICE
: STRING_DEVICE_NUMBER;
erd case;
end record;
FILL_AREA_INDEX Level Oa

type FILL_AREA_INDEX is new POSITIVE;

- Defines fill area bundle table indices.

FILL_AREA_INDICES Level Oa

package FILL_AREA_INDICES is
new GKS_LIST UTILITIES (FILL_AREA_INDEX);

- Provides for lists of fill area bundle table indices.

GDP_ID Level Oa
type GDP_IDis new INTEGER;

- Selects.among the kinds of Generalized Drawing Primitives.

GDP_IDS Level Oa
package GDP_IDS is new GKS_LIST_UTILITIES (GDP_ID);

-- Provides for lists of Generalized Drawing Primitive IDs.
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GKS_Level Level Oa
type GKS_Level is (L0Oa, LOb, LOc, L1a, L1b, L1c, L2a, L2b, L2c);

-- The valid Levels of GKS.

GKSM_ITEM_TYPE Level Oa

type GKSM_ITEM_TYPE 1s new NATURAL?

-- The type of an item contained in a GKSM metafile.

HATCH_STYLE Level Oa

subtype HATCH_STYLE is STYLE_INDEX;
-- Defines the fill area hatch styles type.

HATCH_STYLES Level Oa
package HATCH_STYLES is new GKS_LIST_UTILITIES (HATCH_STYLE);

-- Provides for lists of hatch styles.

HORIZONTAL_ALIGNMENT Level Oa
type HORIZONTAL_ALIGNMENT is NORMAL, LEFT, CENTRE, RIGHT);

-- The alignment of the text extent parallelogram with respect to the horizontal
-- positioning of the text,

IMPLEMENTATION_DEFINED_ERROR Level Oa

subtype IMPLEMENTATION_DEFINED_ERROR is ERROR_NUMBER
range ERROR_NUMBER'FIRST .. -1;

--¢Défines the range of ERROR_NUMBERS to indicate that an implementation
- defined error has occurred.
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INDIVIDUAL_ATTRIBUTE_VALUES Level Oa
type INDIVIDUAL_ATTRIBUTE_VALUES is
record
TYPE_OF_LINE : LINETYPE;
WIDTH : LINEWIDTH;
LINE_COLOUR : COLOUR_INDEX;
TYPE_OF_MARKER : MARKER_TYPE,;
SIZE : MARKER_SIZE;
MARKER_COLOUR : COLOUR_INDEX;
FONT_PRECISION : TEXT FONT PRECISION:
EXPANSION : CHAR_EXPANSION;
SPACING : CHAR_SPACING;
TEXT_COLOUR : COLOUR_INDEX;
INTERIOR : INTERIOR_STYLE;
STYLE : STYLE_INDEX;
FILL_AREA_COLOUR : COLOUR_INDEX;
ASF : ASF_LIST;
end record;
-- Arecord containing all of the current individual attributes for the procedure
-- INQ_CURRENT_INDIVIDUAL_ATTRIBUTE_VALUES.
INPUT |CLASS Level Ob
type INPUT_CLASS is (NONE,
LOCATOR_INPUT,
STROKE_INPUT,
VALUATOR_INPUT,
CHOICE_INPUT}
PICK_INPUT
STRING_INPUT);
-- Defines the input device classifications for workstations of category INPUT or OUTIN.
INPUT |QUEUE_CLASS Level Oc
subtype INPUT QUEUE_CLASS is INPUT_CLASS range
LOCATOR_INPUT .. STRING_INPUT;
-- Defings the input device classifications for situations in which the
-- NONE classification is impossible.
INPUT_STATUS Level Ob

type INPUT_STATUS is (OK, NONE);

-- Defines the status of a locator, stroke, valuator, or string operation.
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INPUT_STRING Level Ob
type INPUT_STRING (LENGTH : STRING_SMALL_NATURAL := 0) is
record

CONTENTS : STRING (1.LENGTH);
end record;

-- Provides a variable length string. Objects of this type should be declared
-- unconstrained to allow for dynamic modification of the length.

INTENSITY Level Oa
type INTENSITY is digits PRECISION range 0.0..1.0;

-- Defines the range of possible intensities of a colour.

INTERIOR_STYLE Level Oa

type INTERIOR_STYLE is (HOLLOW, SOLID, PATTERN, HATCH);
-- Defines the fill area interior styles.

INTERIOR_STYLES Level Oa

package INTERIOR_STYLES is
new GKS_LIST_UTILITIES (INTERIOR_STYLE);
-- Provides for lists of interior styles.

INVALID_VALUES_INDICATOR Level Oa

type INVALID_VALUES_INDICATOR is (ABSENT,PRESENT);
-- Indicates whethérthe value -1 (i.e. "invalid") is absent from or present
-- in the PIXEI_ARRAY parameter returned by INQ_PIXEL, ARRAY.

LANGUAGE_BINDING_ERROR Level Oa

subtype LANGUAGE_BINDING_ERROR is ERROR_NUMBER range 2500..2999;
--‘Defines the range of ERROR_NUMBERS to indicate a language binding error has occurred.

LINETYPE Level Oa
type LINETYPE is new INTEGER;

-- Defines the types of line styles provided by GKS.
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LINETYPES Level Oa
package LINETYPES is new GKS_LIST_UTILITIES (LINETYPE);

-- Provides for lists of line types.

LINEWIDTH Level Oa

type LINEWIDTH is new SCALE FACTOR range 0.0.SCALE FACTOR'LAST:

-- The width of a line is indicated by a scale factor.

LOCATPR_DEVICE_NUMBER Level Ob
type LOCATOR_DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for locator device identifiers.

LOCATOR_PROMPT_ECHO_TYPE Level Ob
type LOCATOR_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the locator prompt and echo types supportéd by the implementation.

LOCATPR_PROMPT_ECHO_TYPES Level Ob

package LOCATOR_PROMPT_ECHO\TYPES is
new GKS_LIST UTILITIES)(LOCATOR_PROMPT_ECHO_TYPE);

-- Provides for lists of locator-prompt and echo types.

MARKHR_SIZE Level Oa
type MARKER SIZE is new SCALE_FACTOR range 0.0..SCALE_FACTOR'LAST;

-- The size 6f-a marker is indicated by a scale factor.

MARKHR_TYPE Level Oa

type MAKKEK_1YFPE 18 new INTEGEK;

-- Defines the type for markers provided by GKS.
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MARKER_TYPES Level Oa
package MARKER_TYPES is new GKS_LIST_UTILITIES (MARKER_TYPE);

-- Provides for lists of marker types.

MORE_EVENTS Level Oc
type MORE_EVENTS is (NOMORE, MORE);

-- Indicates whether more events are contained in the input event queue.

1
4

DC Level Oa
package NDC is new GKS_COORDINATE_SYSTEM (NDC_TYPE);

-- Defines the Normalized Device Coordinate System.

NDC|TYPE Level Oa
type NDC_TYPE is digits PRECISION;

-- Defines the type of a coordinate in the Normalized Pevice Coordinate System.

NEW| FRAME_NECESSARY Level Oa
type NEW_FRAME_NECESSARY-is (NO, YES);

-- Indicates whether a new frame action is necessary at update.

OPERATING_MODE Level Obj
type OPERATING. MODE is (REQUEST_MODE, SAMPLE_MODE, EVENT_MODE),

-- Defineshe-Operating modes of an input device.

OPERATING_STATE Level Oa

type OPERATING_STATE is (GKCL, GKOP, WSOP, WSAC, SGOP),

-- Defines the five GKS operating states.
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PATTERN_INDEX Level Oa
subtype PATTERN_INDEX is STYLE_INDEX range 1.STYLE_INDEX'LAST;

-- Defines the range of pattern table indices.

PATTERN_INDICES Level Oa

package PATTERN_INDICES is
new GKS_LIST UTILITIES (PATTERN_INDEX);

-- Provides for lists of pattern table indices.

PICK_DEVICE_NUMBER LFevel 1b
type PICK_DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for pick devices.

PICK_IIp Level 1b
type PICK_ID is new POSITIVE;

-- Defines the range of pick identifiers available on an implementation.

PICK_IIpS Level 1b
package PICK_IDS is new GKS_LIST<UTILITIES (PICK_ID);

-- Provides for lists of pick identifiers.

PICK_PROMPT_ECHO_TYPE Level Ob
type PICK_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the-pick prompt and echo type.

PICK_PROMPT_ECHO_TYPES Level Ob

package PICK_PROMPT_ECHO_TYPES is new GKS_LIST_UTILITIES
(PICK_PROMPT_ECHO_TYPE),

-- Provides for lists of pick prompt and echo types.
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PICK_REQUEST_STATUS Level 1b
type PICK_REQUEST_STATUS is (OK, NOPICK, NONE);

-- Defines the status of a pick input operation for the request function.

PICK_STATUS Level 1b

subtype PICK_STATUS is PICK_REQUEST_STATUS range OK..NOPICK;

-- Defines the status of a pick input operation for the sample, get, and inquiry functions.

PIXEI,_COLOUR_INDEX Level Oa
type PIXEL_COLOUR_INDEX is new INTEGER range -1.INTEGER'LAST;

-- A type for the pixel colour where the value -1 represents an invalid colourindex.

PIXEL,_COLOUR_MATRIX Level Oa

type PIXEL_COLOUR_MATRIX is array (POSITIVE range <>,
POSITIVE range <>) of PIXEL_COLOUR_INDEX;

-- Provides for matrices of pixel colours.

POLYLINE_INDEX Level Oa
type POLYLINE_INDEX is new POSITIVE;

-- Defines the range of polyline indices.

POLYLINE_INDICES Level Oa

package ROLYLINE_INDICES is
new GKS_LIST_UTILITIES (POLYLINE_INDEX);

~ Provides for lists of polyline indices.
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POLYMARKER_INDEX

type POLYMARKER _INDEX is new POSITIVE;

-- Defines the range of polymarker bundle table indices.

Level Oa

POLYMARKER_INDICES

package POL YMARKER_INDICES is

Level Oa

- Provides for lists of polymarker indices.

new GKS_LIST_UTILITIES (POLYMARKER_INDEX);

POSITIV

[E_TRANSFORMATION_NUMBER

subtype POSITIVE_TRANSFORMATION_NUMBER is TRANSFORMATION_ NUMBER
range 1 .. TRANSFORMATION_NUMBERTAST

- A normalization transformation number corresponding to a settable-transformation

Level Oa

PRIMIT]

VE_ATTRIBUTE_VALUES

ype PRIMITIVE_ATTRIBUTE_VALUES is
record
INDEX_POLYLINE
INDEX_POLYMARKER
INDEX_TEXT
CHAR_HEIGHT
CHAR_UP
CHAR_WIDTH
CHAR_BASE
PATH
ALIGNMENT
INDEX_FILI: AREA
PATTERN/WIDTH_VECTOR
PATTERN_HEIGHT_VECTOR
PATTERN_REFERENCE_POINT
endrecord;

: POLYLINE_INDEX;
: POLYMARKER_INDEX;
: TEXT_INDEX;

: WC.MAGNITUDE;

: WC.VECTOR;

: WC.MAGNITUDE;

: WC.VECTOR;

: TEXT _PATH;

: TEXT_ALIGNMENT;
: FILL_AREA_INDEX;
: WC.VECTOR;

: WC.VECTOR;

: WC.POINT;

- Afrecord containing all of the current primitive attributes for the procedure
-INQ_CURRENT_PRIMITIVE_ATTRIBUTE_VALUES.

Level Oa
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RADIANS Level 1a
type RADIANS is digits PRECISION;

-- Values used in performing segment transformations (rotation angle). Positive indicates
-- an anticlockwise direction.

RANGE_OF_EXPANSIONS Level Oa

type RANGE_OF_EXPANSIONS is
record
MIN : CHAR_EXPANSION;
MAX : CHAR_EXPANSION;
end record;

-- Provides a range of character expansion factors.

RASTTER_UNITS Level 04
type RASTER_UNITS is new POSITIVE;

-- Defines the range of raster units.

RAS[TER_UNIT_SIZE Level 04

type RASTER_UNIT_SIZE is
record
X : RASTER_UNITS;
Y : RASTER_UNITS;
end record;

-- Defines the size of adisplay screen in raster units on a raster device.

REGENERATION_MODE Level 0z
type REGENERATION_MODE is (SUPPRESSED, ALLOWED);

--\Indicates whether implicit regeneration of the display is suppressed or allowed.
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‘LATIVE_PRIORITY Level Oa
type RELATIVE_PRIORITY is (HIGHER, LOWER);

-- Indicates the relative priority between two normalization transformations.

RETURN_VALUE_TYPE Level Oa

1 Indicates whether the returned values should be as they were set by the program or as they were
+ actually realized on the device.

SCALE_FACTOR L
package SCALE_FACTOR_TYPE is

type SCALE_FACTOR is digits PRECISION;

d¢nd SCALE_FACTOR_TYPE;

+ The type used for unitless scaling factors.

SEGMENT_DETECTABILITY Level 1a

type SEGMENT_DETECTABILITY is (UNDETECTABLE, DETECTABLE);

- Indicates whether a segment is detectable orfot.

SEGMENT_HIGHLIGHTING Level 1a

type SEGMENT_HIGHLIGHTING is (NORMAL, HIGHLIGHTED);

- Indicates whether a segment is highlighted or not.

SEGMENT_NAME Level 1a

-

ype SEGMENT_NAME is new POSITIVE;

Defines the range of segment names.
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SEGMENT_NAMES Level 1a
package SEGMENT_NAMES is new GKS_LIST_UTILITIES (SEGMENT_NAME);

-- Provides for lists of segment names.

SEGMENT_PRIORITY Level 1a
—type SEGMENT PRIOREFY iy diyits PRECISION ranpe-0.0-1.0;
_ 150-0:0-1:0;

-- Defines the priority of a segment.

SEGMENT_VISIBILITY Level 1a
type SEGMENT_VISIBILITY is (VISIBLE, INVISIBLE);

-- Indicates whether a segment is visible or not.

SMA[LL_NATURAL Level Oaj
subtype SMALL_NATURAL is NATURAL range 0.SMALL_NATURAL_MAX;

-- This is a subtype declaration which allows for unconstrained record objects for various record types
-- without causing the exception STORAGE_ERROR to be raised.

STRING_DEVICE_NUMBER Level OY
type STRING_DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for string d¢vice number.

STRING_PROMPT_ECHO_TYPE Level 04
type STRING_PROMPT_ECHO_TYPE is new INTEGER;

--\Pefines the string prompt and echo types.
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STRING_PROMPT_ECHO_TYPES Level Ob

package STRING_PROMPT_ECHO_TYPES is
new GKS_LIST_UTILITIES (STRING_PROMPT_ECHO_TYPE);

-- Provides for lists of string prompt and echo types.

STRING_SMALL_NATURAL Level Oa

subtype STRING_SMALL_NATURAL is NATURAL
range 0..STRING_SMALL_NATURAL_MAX;

-- This is a subtype declaration which allows for unconstrained record objects for various stfing record
-- types without causing the exception STORAGE_ERROR to be raised.

STROKH

,_DEVICE_NUMBER Level Ob
type STROKE_DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for stroke device numbers.

STROKI

E_PROMPT_ECHO_TYPE Level Ob
type STROKE_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the stroke prompt and echo types.

STROKI]

E_PROMPT_ECHO_TYPES Level Ob

package STROKE_PROMPT-ECHO_TYPES is
new GKS_LIST-UTILITIES (STROKE_PROMPT_ECHO_TYPE);
-- Provides for lists of stroke prompt and echo types.

STYLE |

INDEX Level Oa

type STYLE_INDEX is new INTEGER;

--7A style index is either a HATCH_STYLE or a PATTERN_STYLE.
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TEXT_ALIGNMENT Level Oa

type TEXT_ALIGNMENT is
record
HORIZONTAL : HORIZONTAL_ALIGNMENT;
VERTICAL : VERTICAL_ALIGNMENT;
end record;

-- The type of the attribute controlling the positioning of the text extent parallelogram

malntine ¢~ thhn ¢act ennal iy hawimantal nend crawtinnl mmnea e i o

- 1u feiation to the text puuuuu, uavulg nOriZonid ana verucar COLHIPULICHILS dd

- (lCllIlCU dD()VC
TEX|T_EXTENT_PARALLELOGRAM Level 04
type TEXT_EXTENT_PARALLELOGRAM is
record
LOWER_LEFT : WC.POINT;
LOWER_RIGHT : WC.POINT;
UPPER_RIGHT : WC.POINT;
UPPER_LEFT : WC.POINT;
end record;
-- Defines the corner points of the text extent parallelogram'with respect to the
-- vertical positioning of the text.
TEX[I_FONT Level 04
type TEXT_FONT is new INTEGER;
-- Defines the types of fonts provided by the implementation.
TEX|I_FONT_PRECISION Level 04
type TEXT_FONT-PRECISION is
record
EONT : TEXT_FONT;
PRECISION : TEXT_PRECISION;
end record;
= \This type defines a record describing the text font and precision aspect.
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TEXT_FONT_PRECISIONS Level Oa

package TEXT_FONT_PRECISIONS is
new GKS_LIST_UTILITIES (TEXT_FONT_PRECISION);

-- Provides for lists of text font and precision pairs.

TEXT_INDEX Level Oa

fype TEXT_INDEX is new POSITIVE;

-- Defines the range of text bundle table indices.

TEXT_INDICES Level Oa
backage TEXT_INDICES is new GKS_LIST_UTILITIES (TEXT_INDEX);

- Provides for lists of text indices.

TEXT_PATH Level Oa
ype TEXT_PATH is (RIGHT, LEFT, UP, DOWN);

- The direction taken by a text string.

TEXT PRECISION | Level 0a
ype TEXT_PRECISION is (STRING_PRECISION,

CHAR_PRECISION,

STROKE_PRECISION):

- The precision with which text appears.

TRANSHORMATION: FACTOR Level 1a

1ype TRANSFORMATION_FACTOR is
record

X - NDC _TVPE-:
Zx s INDC_ T 1115,

Y : NDC_TYPE;
end record;

-- Scale factors used in building transformation matrices for performing segment transformations.
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TRANSFORMATION_MATRIX Level 1a
type TRANSFORMATION_MATRIX is array (1..2, 1..3) of NDC_TYPE;

-- For segment transformations mapping within NDC space.

TRANSFORMATION_NUMBER Level Oa
—type TRANSFORMATION_NUMBER IS Tlew NATURAL;

-- A normalization transformation number.

TRANSFORMATION_PRIORITY_ARRAY Level 04

type TRANSFORMATION_PRIORITY_ARRAY is array (POSITIVE rapnge <>)
of TRANSFORMATION_NUMBER; ‘

-- Type to store transformation numbers.

TRANSFORMATION_PRIORITY_LIST Level 0z

type TRANSFORMATION_PRIORITY_LIST(LENGTH : SMALL_NATURAL:=0) is
record
CONTENTS : TRANSFORMATION-PRIORITY_ARRAY (1..LENGTH);
end record;

-- Provides for a prioritised list of tranisformation numbers.

UPDATE_REGENERATION_FLAG Level 0z
type UPDATE_REGENERATION_FLAG is (PERFORM, POSTPONE);

-- Flag indicating regeneration action on display.

UPDATE_STATE Level 04

type UPDATE_STATE is (NOTPENDING, PENDING);

-- Indicates whether or not a workstation transformation change has been requested and not yet provided.
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VALUATOR_DEVICE_NUMBER Level Ob
type VALUATOR DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for valuator device identifiers.

VALUATOR_INPUT_VALUE Level Ob

1 Defines the range of accuracy of input values on an implementation.

VALUATOR_PROMPT_ECHO_TYPE Level Ob
type VALUATOR_PROMPT_ECHO_TYPE is new INTEGER;

1 Defines the possible range of valuator prompt and echo types.

VALUATOR_PROMPT_ECHO_TYPES Level Ob

package VALUATOR_PROMPT_ECHO_TYPES is
new GKS_LIST_UTILITIES (VALUATOR_PROMPT_ECHO_TYPE);

1- Provides for lists of valuator prompt and echo types.

VARIABLE_COLOUR_MATRIX Level Oa

type VARIABLE_COLOUR_MATRIX (DX : SMALL_NATURAL :=0;
DY : SMALL_NATURAL :=0) is
record
MATRIX : COEOUR_MATRIX (1..DX, 1..DY);
end record;

4 Provides for variable sized matrices containing colour indices corresponding to
4 acell array ér'pattern array.

VARIABLE/CONNECTION_ID Level Oa

type VARIABLE_CONNECTION_ID (LENGTH : STRING_SMALL_NATURAL :=0) is
record
CONNECT : STRING (1.LENGTH);
end record;

-- Defines a variable length connection identifier for INQ_WS_CONNECTION_AND_TYPE
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VARIABLE_PIXEL_COLOUR_MATRIX Level Oa

type VARIABLE_PIXEL_COLOUR_MATRIX ( DX : SMALL_NATURAL :=0;
DY : SMALL_NATURAL :=0) is
record
MATRIX : PIXEL_COLOUR_MATRIX (1..DX, 1..DY);
end record;

-- Provides for variable sized matrices of pixel colours.

VERTICAL_ALIGNMENT LevelOa
type VERTICAL_ALIGNMENT is NORMAL, TOP, CAP, HALF, BASE, BOTTOM);

-- The alignment of the text extent parallelogram with respect to the vertical positioning of the text.

wcC Level Oa|
package WC is new GKS_COORDINATE_SYSTEM (WC_TYPE);

-- Defines the World Coordinate System.

WC_I'YPE Level Oa
type WC_TYPE is digits PRECISION;

-- Defines the range of accuracy for World Coordinate types.

WS_CATEGORY Level Oa
type WS_CATEGORY is'(OUTPUT, INPUT, OUTIN, WISS, MO, MI);

-- Type for GKS workstation categories.

WS_1ID Level Oa

type WS_ID is new POSITIVE;

-- Defines the range of workstation identifiers.
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WS_IDS Level Oa
package WS_IDS is new GKS_LIST_UTILITIES (WS_ID);

-- Provides for lists of workstation identifiers.

WS_STATE Level Oa

tune WS _STATE 3
Y PO YOO T

-- The state of a workstation.

WS_TYPE Level Oa
type WS_TYPE is new POSITIVE;

- Range of values corresponding to valid workstation types. Constants specifying names for the
-- various types of workstations should be provided by an implementation:

WS_TYPES Level Oa
package WS_TYPES is new GKS_LIST_UTILITIES (WS_TYPE);

-- Provides for lists of workstation types.

4.2.3 Alphabetical list of Private typeé\.definitions
This seclion contains an alphabetical listing of all the private type definitions used to define the Ada binding to
GKS. Egch of these declarations specifies the level of GKS at which the data type declaration must be availaple in
an implementation of GKS of that level-or any level "above" the level in which the type declaration is first n¢eded
(same as ffor functions). All of these élements are Ada PRIVATE type declarations. These declarations are included
in the GKS package to facilitate the'manipulations of the private types.

CHOICE| DATA_RECORD Level Ob

ype CHOICE_DATA_RECORD (PROMPT_ECHO_TYPE :
CHOICE_PROMPT_ECHO_TYPE := DEFAULT_CHOICE) is privafe;

-- Defines a record for initialising choice input. The structure of the record is implementation-defined.
-- Since it is a private type, the components of the record may be retrieved only through the use of the
-- subprograms for manipulating the input data records (5.2.1).
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GKSM_DATA_RECORD Level Oa

type GKSM_DATA_RECORD (TYPE_OF_ITEM : GKSM_ITEM_TYPE : =0;
LENGTH : NATURAL : =0) is private;

-- A data record for GKSM metafiles. Since it is a private type, the components of the record may be
--retrieved only through the use of the subprograms for manipulating the input data records
- (5.24).

LOCATOR_DATA_RECORD LeveDlOt

type LOCATOR_DATA_RECORD (PROMPT_ECHO_TYPE :
LOCATOR_PROMPT_ECHO_TYPE := DEFAULT_LOCATOR)
is private;

-- Defines a record for initialising locator input. The structure of the record is implementation-defjned.
-- Since it is a private type, the components of the record may be retrieved only through the use of the
-- subprograms for manipulating the input data records ( 5.2.1).

PICK_DATA_RECORD Level Ob

type PICK_DATA_RECORD (PROMPT_ECHO_TYPE :
PICK_PROMPT_EGHO_TYPE := DEFAULT_PICK) is private;

-- Defines a record for initialising pick input. The structure of the record is implementation-defingd.
-- Since it is a private type, the components of the record may be retrieved only through the use of the
-- subprograms for manipulating the inptitdata records ( 5.2.1).

STRING_DATA_RECORD Level Ob

type STRING_DATA RECORD (PROMPT_ECHO_TYPE :
STRING_PROMPT_ECHO_TYPE := DEFAULT_STRING) is pfivate;

-- Defines a record for initialising string input. The structure of the record is implementation-defined.
-- Since it i$.a)private type, the components of the record may be retrieved only through the use df the
-- subprogtams for manipulating the input data records (5.2.1).

STROKE:DATA_RECORD Level 0b

type STROKE_DATA_RECORD (PROMPT_ECHO_TYPE :
STROKE_PROMPT_ECHO_TYPE := DEFUALT_STROKE) is private;

-- Defines a record for initialising stroke input. The structure of the record is implementation-defined.
-- Since it is a private type, the components of the record may be retrieved only through the use of the
-- subprograms for manipulating the input data records (5.2.1).
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VALUATOR_DATA_RECORD

Level Ob

type VALUATOR_DATA_RECORD (PROMPT_ECHO_TYPE:
VALUATOR_PROMPT_ECHO_TYPE := DEFAULT_VALUATOR)

is private;

-- Defines a record for initialising valuator input. The structure of the record is implementation-defined.
-- Since it is a private type, the components of the record may be retrieved only through the use of the
-- subprograms for manipulating the input data records ( 5.2.1).

4.2.4

List of constant declarations

This sectjon contains the declarations of implementation dependent constants for defining GKS/Ada types. Some of

the constl
also cont

The follo

SOLID_]
DASHEI
DOTTEL
DASHEI

The folld

DOT_M]
PLUS_M
STAR_N
ZERO_N
X_MAR

The follg

DEFAUI
CROSS |
TRACK]
RUBBE}
RECTAN
DIGITAI

DEFAUJ
DIGITAI
MARKE
LINE_S]]
DEFAUI

LT_LOCATOR
HAIR_LOCATOR
ING_CROSS_LOCATOR
_BAND_LINE_LOCATOR
NGLE_LOCATOR
L_LOCATOR

L T_STROKE
._STROKE
R_STROKE
'ROKE

GRAPHIC

LT VALUATOR

DIGITAL _ VALUATOR

DEFAULT_CHOICE
PROMPT_ECHO_CHOICE

STRING

STRING_]

_PROMPT_CHOICE
INPUT_CHOICE

SEGMENT_CHOICE
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: constant LOCATOR_PROMPT_ECHO_TYPE =1
: ‘constant LOCATOR_PROMPT_ECHO_TYPE =2
: constant LOCATOR_PROMPT_ECHO_TYPE =3
: constant LOCATOR_PROMPT_ECHO_TYPE =4;
: constant LOCATOR_PROMPT_ECHO_TYPE =5
: constant LOCATOR_PROMPT_ECHO_TYPE =6

: constant STROKE_PROMPT_ECHO_TYPE =
: constant STROKE_PROMPT_ECHO_TYPE =
: constant STROKE_PROMPT_ECHO_TYPE =
: constant STROKE_PROMPT_ECHO_TYPE =
: constant VALUATOR PROMPT " ECHO_ TYPE =

" constant VALUATOR PROMPT ECHO. TYPE =

: constant CHOICE_PROMPT_ECHO_TYPE
: constant CHOICE_PROMPT_ECHO_TYPE
: constant CHOICE_PROMPT_ECHO_TYPE
: constant CHOICE_PROMPT_ECHO_TYPE
: constant CHOICE_PROMPT_ECHO_TYPE

hnts are used for defining default parameter values for GKS procedures defined in Section*5.0. This sgction
hins the constants that provide the GKS standard values defined for some GKS/Ada types.

wing constants define the GKS standard line types:

LINE : constant LINETYPE =1;
D LINE : constant LINETYPE =2
D LINE : constant LINETYPE =3;
D_DOTTED_LINE : constant LINETYPE =4,
wing constants define the GKS standard marker types:

ARKER : constant MARKER_TYPE =1;
[ARKER : constant MARKER.TYPE =2;
TARKER : constant MARKER_TYPE =3;
TARKER : constant MARKER_TYPE =4,
KER : constant MARKER_TYPE =5;
wing constants define the prompt and/€cho types supported by GKS:

-

Wi
bWy
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DEFAULT_STRING : constant STRING_PROMPT_ECHO_TYPE =1;
DEFAULT_PICK : constant PICK_PROMPT_ECHO_TYPE =1;
GROUP_HIGHLIGHT_PICK : constant PICK_PROMPT_ECHO_TYPE =2;
SEGMENT_HIGHLIGHT_PICK : constant PICK_PROMPT_ECHO_TYPE =3;

The following constants are used for defining default parameter value for GKS procedures defined in Section 5.0.

DEFAULT_MEMORY_UNITS : constant :=implementation_defined;
PRECISION : constant :=implementation_defined;
SMA]L_ g ardiea W SEL W & Wh ¥ —" - P~ -V <T 7. ¥ e amnlomaon han _defined:

CHOICE _SMALL_NATURAL_MAX : constant :=implementation_defined;
STRING| SMALL _NATURAL_MAX : constant :=implementation_defined;
DEFAULT_ERROR_FILE : string := implementation_defined;
The follgwing defines the predefined exception GKS_ERROR defined in 3.2.3.
GKS_ERROR : exception;

4.3 Error codes

This bindling requires the use of the GKS procedure ERROR_HANDLING to process any errors that occur in) GKS
procedures, except the inquiry procedures. A complete description of the error handling requirements of GKS is
available in section 3.2.3 of this binding.

The GK$ inquiry functions do not raise exceptions. Instead, they retirn-an error indicator parameter containing the
number of the "error” which was detected. This is consistent withhe GKS philosophy that no errors occur dquring
inquirie§. The error numbers correspond to the error numbers:from Annex B of the GKS specification| plus
additiondl errors defined in this binding. Note that certain known error conditions may be detected outside the cpntrol
of GKS dlue to the nature of the Ada language, and may result’in an exception being raised on an inquiry.
4.3.1 Error Code Definition

ISO 7942 provides a mapping of error nambers for each GKS function. Certian of the known GKS prrors
will never be detected by an Ada GKS implémentation due to features of the Ada language, such as strong data
typing. These errors are listed in the preclided error codes section.
In addition to the GKS defined errors, there can be errors that are implementation defined, and errors that are d¢fined
by this Ignguage binding.
IMPLEMENTATION_DEFINED_ERROR

These errors 'are defined in the User's Manual for an implementation and are in the range less than zero

LANGUAGE_BINDING_ERROR

Language_Binding_Error indicates an error detected that is specific to this binding of GKS to Ada. Error numbers
2500 to 2999 are reserved for Ada language binding dependent errors. The following error numbers are defined by this
binding for the specific identification of language binding errors:

2500  Invalid use of input data record
When the following error occurs, the predefined Ada exception that caused the error is raised automatically.

2501  Unknown error occurred during processing
2502  Usage error in GKS List Unlity
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4.3.2 Precluded error codes
The following GKS errors are listed separately because due to some feature of the Ada language or its use by this
binding, they could never be detected by the GKS implementation. The errors might be detected by the Ada
compiler, or at run-time outside the scope of GKS.

Error Codes Precluded by Function

20 Specified workstation identifier is invalid
22 Specified workstation type is invalid

65 Linewidth scale factor is less than zero

71 Marker size scale factor is less than zero

78 Character height is less than or equal to zero
87 Pattern size value is not positive

91 Dimension of colour array are invalid

92 Colour index is less than zero

96 Colour is outside range [0,1]

97 Pick identifier is invalid

120 Specified segment name is invalid

126 Segment priority is outside the range [0,1]
151 Timeout is invalid

166 Maximum item data record length is invalid
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5 FUNCTIONS IN THE ADA BINDING TO GKS

5.1 GKS Functions

OPEN GKS Level Oa
procedure OPEN_GKS

(ERROR_FILE :in STRING := DEFAULT_ERROR_FILE;
AMOUNT_OF MEMORY :in NATURAL := DEFAULT_MEMORY_UNITS);

CLOSEGKS Level Oa

procedure CLOSE_GKS;

OPEN WORKSTATION Level Oa
procedure OPEN_WS
(WS :in WS_ID;
CONNECTION :in STRING;
TYPE_OF_WS :in WS_TYPE);
CLOSE WORKSTATION Level O0a
procedure CLOSE_WS
(WS : in WS_ID);
ACTIVATE WORKSTATION Level Oa
procedure ACTIVATE_WS
WS : imWS_ID);
DEACTIVATE WORKSTATION Level O0a
procedure DEACTIVATE_WS
(WS . in WS_ID);
CLEAR WORKSTATION Level Oa

procedure CLEAR_WS
A :in WS_ID;
FLAG : in CONTROL_FLAG);

53


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E) Control functions

REDRAW ALL SEGMENTS ON WORKSTATION Level 1a
procedure REDRAW_ALL_SEGMENTS_ON_WS
(WS : in WS_ID);
UPDATE WORKSTATION Level Oa

procedure UPDATE_WS

Fat @ 7al > IILO TI>
Two TIIT WO_ID;

REGENERATION :in UPDATE_REGENERATION_FLAG);

SET DEHERRAL STATE Level 1a
procedure SET_DEFERRAL_STATE
(WS :in WS_ID;
DEFERRAL : in DEFERRAL_MODE;

REGENERATION : in REGENERATION_MODE);

MESSAGE Level 1a
procedure MESSAGE
(WS : in WS_ID;
CONTENTS : in STRING);
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ESCAPE Level Oa

Escape functions are bound in Ada as separate procedures for each unique type of escape
provided by the implementation, each with a formal parameter list appropriate to the

procedure implemented. The registered ESCAPE procedures will be in a library package
named GKS_ESCAPE. ESCAPE names and parameters are registered in the ISO International
Register of Graphical Items which is maintained by the Registration Authority.

Each unregistered ESCAPE procedure will be a library package using the following naming
convention:

package GKS_UESC_<name of the escape procedure> is
procedure ESC;
-- Ada code for UESC procedure

end GKS_UESC_<name of the escape procedure>;

-- the only procedure name used in the package will be ESC

In order to support the ability to write an ESCAPE, that is not implemented, t0)a
metafile these registered ESCAPEs may be invoked using the data types and the
form of the procedure GENERALIZED_ESC which have the specifications given below:

package GKS_ESCAPE is

type ESCAPE_ID is new INTEGER;

type ESCAPE_FLOAT is digits PRECISION;

type ESC_INTEGER_ARRAY is array (SMALL_NATURAL range <>)
of INTEGER;

type ESC_FLOAT_ARRAY is array (SMALL_NATURAL range <>)
of ESCAPE_FLOAT;

type ESC_STRING_ARRAY is array (SMALL_NATURAL range <>)
of STRING (1..80);

type ESC_DATA_RECORD (NUM_OF_INTEGERS : SMALL_NATURAL :=0;
NUM_OF_REALS :SMALL _NATURAL :=0;
NUM_OF_STRINGS :SMALL_NATURAL :=0) i§

¢

record
INTEGER_ARRAY _ 8 ESC_INTEGER_ARRAY (1. NUM_OF_INTEGERYS);
REAL_ARRAY + ESC_FLOAT_ARRAY (1.NUM_OF_REALYS);
ESC_STRINGS : ESC_STRING_ARRAY (1..NUM_OF_STRINGS);
end record;

procedure GENERALIZED_ESC (ESCAPE_NAME . inESCAPE_ID;
ESC_DATA_IN : in ESC_DATA_RECORD;
ESC_DATA_OUT :out ESC_DATA_RECORDY;
end GKS-ESCAPE;

-- Provides data types and procedures to implement unsupported ESC'S.
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POLYLINE Level Oa
procedure POLYLINE
(POINTS : in WC.POINT_ARRAY);
POLYMARKER Level O0a
procedure POLYMARKER
(ROINTS i WCPOINT ARRAY);
TEXT Lev¢l Oa
procedure TEXT
(POSITION : in WC.POINT;
CHAR_STRING :in STRING);
FILL AREA Levgl Oa
procedure FILL,_AREA
(POINTS :in WC.POINT_ARRAY);
CELL ARRAY Levdl Oa
procedure CELL_ARRAY
(CORNER_1_1 : in WC.POINT;
CORNER_DX DY : in WC.POINT;
CELLS : in COLOUR-MATRIX);
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GENERALIZED DRAWING PRIMITIVE Level Oa

The Generalized Drawing Primitive (GDP) is bound in a one-to-many fashion, with a
separate procedure implemented for each GDP, each with its own parameter interface.
Registered GDP's are in a library package named GKS_GDP. GDP names and parameters
are registered in the ISO International Register of Graphical Items which is maintained by
the Registration Authority.

Each unregistered GDP procedure will be a library package using the following naming
convention:

o

tkage GKS_UGDP_<name of the GDP procedure> is
procedure GDP;
-- Ada code for UGDP procedure
end GKS_UGDP_<name of the GDP procedure>;
-- The only procedure name used in the package will be GDP

p

In prder to support the ability to write a GDP that is not implemented, at a given
implementation, to a metafile these registered GDPs may be invoked using the
data types and the form of the procedure GENERALIZED_GDP

which have the specifications given below:

parkage GKS_GDP is

type GDP_FLOAT is digits PRECISION;

type GDP_INTEGER_ARRAY is array (SMALL_NATURAL range <>)
of INTEGER;

type GDP_FLOAT_ARRAY is array (SMALL_NATURAL range <>)
of GDP_FLOAT;

type GDP_STRING_ARRAY is array (SMALE: NATURAL range <>)
of STRING (1..80);

type GDP_DATA_RECORD (NUM_OF_INTEGERS  : SMALL_NATURAL :=0;
NUM:_OF_REAL : SMALL_NATURAL :=0;
NUM_OF_STRINGS : SMALL_NATURAL : =0) is

record
INTEGER_ARRAY : GBPP_INTEGER_ARRAY (1.NUM_OF_INTEGERS),
REAL_ARRAY “GDP_FLOAT_ARRAY (1.NUM_OF_REALS);
GDP_STRINGS i GDP_STRING_ARRAY (1.NUM_OF_STRINGS);
end record;

prpcedure GENERAEIZED_GDP (GDP_NAME in GDP_ID;

POINTS :in WC.POINT_LIST;
GDP_DATA :in GDP_DATA_RECORD);
end GKS_GDP;

Provides data types and procedure to implement unsupported GDP'S.
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SET POLYLINE INDEX Level Oa

procedure SET_POLYLINE_INDEX
(INDEX : in POLYLINE_INDEX);

SET LINETYPE Level Oa

procedure SET_LINETYPE
(TYPE OE LINE—: in LINETYPE):

SET LINEWIDTH SCALE FACTOR Lepvel Oa

procedure SET_LINEWIDTH_SCALE_FACTOR
(WIDTH : in LINEWIDTH);

SET POLYLINE COLOUR INDEX Leyel Oa

procedure SET_POLYLINE_COLOUR_INDEX
(LINE_COLOUR : in COLOUR_INDEX);

SET POLYMARKER INDEX Leyel Oa
procedure SET_POLYMARKER_INDEX
(INDEX : in POLYMARKER? INDEX);
SET MARKER TYPE Leyel Oa
procedure SET_MARKER (TYPE
(TYPE_OF_MARKER : in MARKER_TYPE);
SET MARKER SIZE SCALE FACTOR Leyel Oa
procedure. SET_MARKER_SIZE_SCALE_FACTOR
(SIZE : in MARKER_SIZE);
SET POLYMARKER COLOUR INDEX Level Oa

procedure SET_POLYMARKER_COLOUR_INDEX
(MARKER_COLOUR : in COLOUR_INDEX);
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SET TEXT INDEX Level Oa
procedure SET_TEXT_INDEX
(INDEX : in TEXT_INDEX);
SET TEXT FONT AND PRECISION Level Oa
procedure SET_TEXT_FONT_AND_PRECISION
(FONT_PRECISION :in TEXT_FONT_PRECISION);
SET|CHARACTER EXPANSION FACTOR Level Oa
procedure SET_CHAR_EXPANSION_FACTOR
(EXPANSION : in CHAR_EXPANSION);
SET|CHARACTER SPACING Level Oa
procedure SET_CHAR_SPACING
(SPACING : in CHAR_SPACING);
SET|TEXT COLOUR INDEX Level Oa
procedure SET_TEXT COLOUR_INDEX
(TEXT_COLOUR :in COLOUR_INDEX);
SET(CHARACTER HEIGHT Level Oa
procedure SET_CHAR_HEIGHT
(HEIGHT 1 in WC.MAGNITUDE),
SET|CHARACTER.UP VECTOR Level Oa
procedureé SET_CHAR_UP_VECTOR
(CHAR_UP_VECTOR :in WC.VECTOR);
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SET TEXT PATH

procedure SET_TEXT PATH

(PATH : in TEXT_PATH);

Level Oa

SET TEXT ALIGNMENT

procedure SET_TEXT ALIGNMENT

—(ALIGNMENT - in TEXT ALIGNMENT):
+in TEXTALIGNMENT);

Level Oa

SET FILI

AREA INDEX

procedure SET_FILL, AREA_INDEX

(INDEX :in FILL_AREA_INDEX);

Levgl Oa

SET FIL

=

AREA INTERIOR STYLE

rocedure SET_FILL_AREA_INTERIOR_STYLE

(INTERIOR : in INTERIOR_STYLE);

Leve¢l Oa

SET FILL

ko]

AREA STYLE INDEX

rocedure SET_FILL,_AREA_STYLE_INDEX

(STYLE :in STYLE_INDEX);

Levgl Oa

SET FILL|

AREA COLOUR INDEX

procedure SET_FILL_AREA-COLOUR_INDEX
(FILL_AREA_COLOUR : in COLOUR_INDEX);

Levgl Oa

SET PATTERN SIZE

procedure SET_PATTERN_SIZE

(SIZE : in WC.SIZE);

Levdl Oa

SET PATTERN REFERENCE POINT

procedure SET_PATTERN_REFERENCE_POINT

(POINT : in WC.POINT);

Level Oa
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SET ASPECT SOURCE FLAGS Level Oa
procedure SET_ASF
(ASF : in ASF_LIST);
SET PICK IDENTIFIER Level 1b
procedure SET_PICK_ID
(PICK —m PTCRID);
SET POLYLINE REPRESENTATION Level 1a
procedure SET_POLYLINE_REPRESENTATION
WS :in WS_ID;
- -INDEX : in POLYLINE_INDEX;
TYPE_OF_LINE : in LINETYPE;
WIDTH : in LINEWIDTH;
LINE_COLOUR : in COLOUR_INDEX),
SET POLYMARKER REPRESENTATION Level 1a
procedure SET_POLYMARKER_REPRESENTATION
(WS :in WS_ID;
INDEX :in POLYMARKER_INDEX;
TYPE_OF_MARKER : in MARKER, TYPE;
SIZE : in MARKER_SIZE;
MARKER_COLOUR : in COLOUR_INDEX);
SET TEXT REPRESENTATION Level 1a
procedure SET_TEXT REPRESENTATION
(WS :in WS_ID;
INDEX :in TEXT_INDEX;
FONT_PRECISION : in TEXT_FONT_PRECISION;
EXPANSION : in CHAR_EXPANSION;
SPACING : in CHAR_SPACING;
TEXT,\COLOUR : in COLOUR_INDEX);
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SET FILL AREA REPRESENTATION Level 1a
procedure SET_FILL_AREA_REPRESENTATION
(WS :in WS_ID;
INDEX :in FILL_AREA_INDEX;
INTERIOR : in INTERIOR_STYLE;
STYLE :in STYLE_INDEX;
FILL_AREA_COLOUR : in COLOUR_INDEX);
SET PATTERN REPRESENTATION Level 1a
procedure SET_PATTERN_REPRESENTATION
WA :in WS_ID;
INDEX : in PATTERN_INDEX;
PATTERN : in COLOUR_MATRIX);
SET COLOUR REPRESENTATION Level Oa
procedure SET_COLOUR_REPRESENTATION
(WS :in WS_ID;
INDEX : in COLOUR_INDEX;
RGB_COLOUR : in COLOUR_REPRESENTATION);
SET WINDOW Level Oa
procedure SET_WINDOW
(TRANSFORMATION : in POSITIVE_TRANSFORMATION_NUMBER;
WINDOW_LIMITS AnWC.RECTANGLE_LIMITS);
SET VIEWPORT Level Oa
procedure SET_VIEWPORT
(TRANSFORMATION : in POSITIVE_TRANSFORMATION_NUMBER;
VIEWPORT \LIMITS : in NDC.RECTANGLE_LIMITS);
SET VIEWPORT INPUT PRIORITY Lievel Ob
procedure SET VIEWPORT INPUT PRIORITY
(TRANSFORMATION : in TRANSFORMATION_NUMBER;
REFERENCE_TRANSFORMATION  :in TRANSFORMATION_NUMBER;
PRIORITY : in RELATIVE_PRIORITY);

62


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

Transformation functions ISO 8651-3 : 1988 (E)

SELECT NORMALIZATION TRANSFORMATION Level Oa
procedure SELECT_NORMALIZATION_TRANSFORMATION
(TRANSFORMATION :in TRANSFORMATION_NUMBER);
SET CLIPPING INDICATOR Level Oa
proceaure Sei_CLirr INU_UNUICATUR
(CLIPPING : in CLIPPING_INDICATOR);
SET WORKSTATION WINDOW Level Oa
procedure SET_WS_WINDOW
(WS :in WS_ID;
WS_WINDOW_LIMITS :in NDC.RECTANGLE_LIMITS);
SET WORKSTATION VIEWPORT Level Oa
procedure SET_WS_VIEWPORT
WS :in WS_ID;
WS_VIEWPORT_LIMITS :in DCRECTANGLE_LIMITS);
CREATE SEGMENT Level 1a
procedure CREATE_SEGMENT
(SEGMENT :in SEGMENT_NAME);
CLO$E SEGMENT Level 1a
procedure CLOSE_SEGMENT;
RENAME SEGMENT Level 1a
procedure RENAME_SEGMENT
(OED—NAME - SEGMENT NAME:
NEW_NAME :in SEGMENT_NAME);
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DELETE SEGMENT

procedure DELETE_SEGMENT
(SEGMENT : in SEGMENT_NAME);

Level 1a

DELETE SEGMENT FROM WORKSTATION

procedure DELETE_SEGMENT _FROM_WS

Level 1a

(WS :in WS_ID;
SEGMENT : in SEGMENT_NAME),

ASSOCIATE SEGMENT WITH WORKSTATION

procedure ASSOCIATE_SEGMENT_WITH_WS
(WS :in WS_ID;
SEGMENT : in SEGMENT_NAME);

Leve] 2a

COPY SEGMENT TO WORKSTATION

procedure COPY_SEGMENT_TO_WS
WA :in WS_ID;
SEGMENT : in SEGMENT_NAME);

Level 2a

INSERT SEGMENT

rocedure INSERT_SEGMENT
(SEGMENT +in-SEGMENT_NAME;

=]

TRANSFORMATION »in TRANSFORMATION_MATRIX);

Leve] 2a

SET SEGMENT TRANSFORMATION

rocedure SET <SEGMENT_TRANSFORMATION
(SEGMENT : in SEGMENT_NAME;

o]

TRANSEORMATION : in TRANSFORMATION_MATRIX);

Leve] 1a

SET VISIBILITY

procedure SET_VISIBILITY
(SEGMENT : in SEGMENT_NAME;
VISIBILITY : in SEGMENT_VISIBILITY);

Tevel 1a
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SET HIGHLIGHTING Level 1a
procedure SET_HIGHLIGHTING
(SEGMENT : in SEGMENT_NAME;
HIGHLIGHTING :in SEGMENT_HIGHLIGHTING);
SET SEGMENT PRIORITY Level 1a
procedure SET_SEGMENT_PRIORITY
(SEGMENT : in SEGMENT_NAME;
PRIORITY : in SEGMENT_PRIORITY),
SET DETECTABILITY Ievel 1b
procedure SET_DETECTABILITY
(SEGMENT :in SEGMENT_NAME;
DETECTABILITY : in SEGMENT_DETECTABILIFY);
INITIALISE LOCATOR Leevel Ob
procedure INITIALISE_LOCATOR
(WS :in WS_ID;
DEVICE : in LOCATOR_DEVICE_NUMBER;
INITIAL_TRANSFORMATION :in TRANSFORMATION_NUMBER;
INITIAL_POSITION . in"WC.POINT;
ECHO_AREA »in DCRECTANGLE_LIMITS;
DATA_RECORD :in LOCATOR_DATA_RECORD);
INITIALISE STROKE Lievel Ob
procedure INITIALISE STROKE
(WS :in WS_ID;
DEVICE : in STROKE_DEVICE_NUMBER;
INITIAL:TRANSFORMATION : in TRANSFORMATION_NUMBER;
INITIAL_STROKE :in WC.POINT_ARRAY;
ECHO_AREA : in DCRECTANGLE_LIMITS;
DATA_RECORD :in STROKE_DATA_RECORD);
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INITIALISE VALUATOR Level Ob
procedure INITIALISE_VALUATOR
(WS . in WS_ID;
DEVICE : in VALUATOR_DEVICE_NUMBER;
INITIAL_VALUE :in VALUATOR_INPUT_VALUE;
ECHO_AREA : in DC.RECTANGLE_LIMITS;
DATA_RECORD :in VALUATOR_DATA_RECORD);
INITIALISE CHOICE Level Ob
brocedure INITIALISE_CHOICE
(WS :in WS_ID;
DEVICE : in CHOICE_DEVICE_NUMBER;
INITIAL_STATUS : in CHOICE_STATUS;
INITIAL_CHOICE : in CHOICE_VALUE;
ECHO_AREA : in DCRECTANGLE_LIMITS;
DATA_RECORD : in CHOICE_DATA_RECORD);
INITIALISE PICK Level 1b
procedure INITIALISE_PICK
WS :in WS_ID
DEVICE : in PICK_DEVICE_NUMBER;
INITIAL_STATUS : in PICK_STATUS;
INITIAL_SEGMENT : in SEGMENT_NAME;
INITIAL_PICK : in PICK_ID;
ECHO_AREA : in DC.RECTANGLE_LIMITS;
DATA_RECORD : in PICK:DATA_RECORD);,
INITIAL{SE STRING Level Ob
procedure INITIALISE_STRING
A :in WS_ID;
DEVICE : in STRING_DEVICE_NUMBER;
INITIAL_STRING : in INPUT_STRING;
ECHO_AREA : in DC.RECTANGLE_LIMITS;
DATA.RECORD :in STRING_DATA_RECORD);
SET LOCATOR MODE Level Ob
procedure SET_LOCATOR_MODE
(WS :in WS_ID;
DEVICE : in LOCATOR_DEVICE_NUMBER,;
MODE : in OPERATING_MODE;
SWITCH : in ECHO_SWITCH);
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SET STROKE MODE Level Ob
procedure SET_STROKE_MODE
(WS :in WS_ID;
DEVICE : in STROKE_DEVICE_NUMBER;
MODE : in OPERATING_MODE;
SWITCH : in ECHO_SWITCH);
SET|VALUATOR MODE Level Ob
procedure SET_VALUATOR_MODE
ws :in WS_ID;
DEVICE :in VALUATOR_DEVICE_NUMBER;
MODE : in OPERATING_MODE;
SWITCH : in ECHO_SWITCH);
SET|CHOICE MODE Level Ob
procedure SET_CHOICE_MODE
(WS :in WS_ID;
DEVICE : in CHOICE_DEVICE_NUMBER;
MODE : in OPERATING_MODE;
SWITCH : in ECHO_SWITCH);
SET|PICK MODE Level 1b
procedure SET_PICK_MODE
(WS : imWS_ID;
DEVICE ~InPICK_DEVICE_NUMBER;
MODE ~in OPERATING_MODE;
SWITCH : in ECHO_SWITCH);
SET| STRING MODE Level Ob
procedure SET_STRING_MODE
(WS :in WS_ID;
DEVICE :in STRING_DEVICE_NUMBER;
MODE : in OPERATING_MODE;
SWITCH . in ECHO_SWITCH);
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REQUEST LOCATOR Level Ob
procedure REQUEST_LOCATOR
WS :in WS_ID;
DEVICE :in LOCATOR_DEVICE_NUMBER;
STATUS : out INPUT_STATUS;
TRANSFORMATION : out TRANSFORMATION_NUMBER;
POSITION : out WC.POINT);
REQUEST STROKE Levgl Ob
ptocedure REQUEST_STROKE
(WS :in WS_ID;
DEVICE :in STROKE_DEVICE_NUMBER;
STATUS : out INPUT_STATUS;
TRANSFORMATION : out TRANSFORMATION_NUMBER;
STROKE_POINTS : out WC.POINT_LIST);
REQUEST VALUATOR Levgl Ob
procedure REQUEST_VALUATOR
WS :in WS_ID;
DEVICE :in VALUATOR_DEVICE_NUMBER;
STATUS . out INPUT_STATUS;
VALUE : out VALUATOR_INPUT_VALUE);
REQUEST CHOICE Levdl Ob
procedure REQUEST_CHOICE
WS :in WS_ID;
DEVICE : in CHOICE_DEVICE_NUMBER;
STATUS : out CHOICE_REQUEST_STATUS;

CHOICE_NUMBER out CHOICE_VALUE),

REQUEST PICK Level 1b
procedure REQUEST_PICK
(WS :in WS_ID;
DEVICE : in PICK_DEVICE_NUMBER;
STATUS . out PICK REQUEST STATUS:
SEGMENT : out SEGMENT_NAME;
PICK : out PICK_ID);
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REQUEST STRING Level Ob
procedure REQUEST_STRING
WS : in WS_ID;
DEVICE : in STRING_DEVICE_NUMBER;
STATUS : out INPUT_STATUS;
CHAR_STRING : out INPUT_STRING);
SAMPLE LOCATOR Lbvel Oc
procedure SAMPLE_LOCATOR
WS :in WS_ID;
DEVICE : in LOCATOR_DEVICE_NUMBER;
TRANSFORMATION : out TRANSFORMATION_NUMBER;
POSITION : out WC.POINT);
SAMPLE STROKE Level Oc
procedure SAMPLE_STROKE
WS . in WS_ID;
DEVICE : in STROKE_DEVICE.NUMBER;
TRANSFORMATION : out TRANSFORMATION_NUMBER;
STROKE_POINTS : out WC.POINT_KIST);
SAMPLE VALUATOR Lievel Oc
procedure SAMPLE_VALUATOR
WS :in WS_ID;
DEVICE : in VALUATOR_DEVICE_NUMBER;
VALUE : ou VALUATOR_INPUT_VALUE);
SAMPLE CHOICE Level Oc
procedure SAMPLE_CHOICE
(WS :in WS_ID;
DEVICE : in CHOICE_DEVICE_NUMBER;
STATUS : out CHOICE_STATUS;
CHOICE_NUMBER : out CHOICE_VALUE);,
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SAMPLE PICK Level 1c
procedure SAMPLE_PICK
(WS : in WS_ID;
DEVICE : in PICK_DEVICE_NUMBER;
STATUS : out PICK_STATUS;
SEGMENT : out SEGMENT_NAME;
PICK : out PICK_ID);
SAMPLE STRING Lewvel Oc
procedure SAMPLE_STRING
(WS :in WS_ID;
DEVICE : in STRING_DEVICE_NUMBER;
CHAR_STRING  :out INPUT_STRING);
AWAIT EVENT Leyel Oc
procedure AWAIT_EVENT
(TIMEOUT : in DURATION;
WS : out WS_ID;
CLASS : out INPUT_CLASS;
DEVICE : out EVENT_DEVICE_NUMBER);
FLUSH DEVICE EVENTS Leyel Oc
procedure FLUSH_DEVICE_EVENTS
WS :in WS_IDj;
CLASS : in INPUT *QUEUE_CLASS;
DEVICE :in EVENT_OVERFLOW_DEVICE_NUMBER);
GET LOCATOR Leyel Oc
procedure GET_KOCATOR
(TRANSFORMATION : out TRANSFORMATION_NUMBER;
POSITION : out WC.POINT);
GET STROKE Leyel Oc
procedure GET_STROKE
(TRANSFORMATION : out TRANSFORMATION_NUMBER;
STROKE_POINTS : out WC.POINT_LIST);
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GET VALUATOR Level Oc
procedure GET_VALUATOR
(VALUE : out VALUATOR_INPUT_VALUE),
GET CHOICE Level Oc

procedure GET_CHOICE

PrOCCUUIT UL 1 UIIULL

(STATUS . out CHOICE_STATUS;
CHOICE_NUMBER : out CHOICE_VALUE);

GET| PICK Level 1c
procedure GET_PICK
(STATUS : out PICK_STATUS;
SEGMENT . out SEGMENT_NAME;
PICK : out PICK_ID);
GET STRING Level Oc

procedure GET_STRING
(CHAR_STRING  : out INPUT_STRING);

WRITE ITEM TO GKSM Level Oa
procedure WRITE_ITEM_TO_GKSM
(WS :in WS_ID;
ITEM : in'GKSM_DATA_RECORD);
GET ITEM TYPE FROM-GKSM Level Oa
procedure GET_ITEM_TYPE_FROM_GKSM
(WS :in WS_ID;
TYRE_OF_ITEM :out GKSM_ITEM_TYPE;
LENGTH : out NATURAL);
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READ ITEM FROM GKSM

procedure READ_ITEM_F

M
WS :in WS_ID;
MAX LENGTH : in NATURAL;
Vi D

Level Oa

INTERP

b elaalh ia n)mh W 4
1 1 LIDIVE

rocedure INTERPRET ITEM
(ITEM : in GKSM_DATA_RECORD);

10a

A 181
N1 VALUL

rocedureINQ_OPERATING_STATE_VALUE
(VALUE :out OPERATING_STATE);

—
]

INQUIRE

LEVEL OF GKS

rocedure INQ_LEVEL_OF_GKS
(ERROR_INDICATOR : out ERROR_NUMBER;
LEVEL : out GKS_LEVEL);

Levq

10a

INQUIRE

LIST OF AVAILABLE WORKSTATION TYPES

rocedure INQ_LIST OF_AVAILABLE.  WS-TYPES
(ERROR_INDICATOR : out ERROR_NUMBER;
TYPES .out WS_TYPES.LIST_OF);

Levq

10a

INQUIRE

ho

WORKSTATION MAXIMUM NUMBERS

rocedure INQ WS (MAX NUMBERS
(ERROR_INDICATOR : out ERROR_NUMBER;
MAX_OPEN=-WS : out POSITIVE;
MAX_ACTIVE_WS : out POSITIVE;
MAX SEGMENT_WS : out POSITIVE);

Levg

11a

INQUIRE MAXIMUM NORMALIZATION TRANSFORMATION NUMBER

procedure INQ_MAX NORMALIZATION_TRANSFORMATION_NUMBER

(ERROR_INDICATOR : out ERROR_NUMBER;
TRANSFORMATION : out TRANSFORMATION_NUMBER);

Level O0a
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INQUIRE SET OF OPEN WORKSTATIONS Level Oa
procedure INQ_SET_OF_OPEN_WS
(ERROR_INDICATOR : out ERROR_NUMBER;
WS : out WS_IDS.LIST_OF);
INQUIRE SET OF ACTIVE WORKSTATIONS Level 1a
procedure INQ_SET_OF_ACTIVE_W5S
(ERROR_INDICATOR : out ERROR_NUMBER;
WS : out WS_IDS.LIST_OF);
INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES Lgvel Oa
procedure INQ_CURRENT_PRIMITIVE_ATTRIBUTE_VALUES
(ERROR_INDICATOR : out ERROR_NUMBER;
ATTRIBUTES : out PRIMITIVE_ATTRIBUTE_VALUES);
procedure INQ_POLYLINE_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX : out POLYLINE_INDEX);
procedure INQ_POLYMARKER_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX : out POLYMARKER_INDEX);
procedure INQ_TEXT_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX : out TEXT_INDEX);
procedure INQ_CHAR_HEIGHT
(ERROR_INDICATOR : out ERROR_NUMBER;
HEIGHT : out WC.MAGNITUDE);
procedure INQ_CHAR{ UP_VECTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
VECTOR : out WC.VECTOR);
procedure INQ_ CHAR_WIDTH
(ERROR_INDICATOR : out ERROR_NUMBER;
WIDTH : out WC.MAGNITUDE);
procedure INQ_CHAR_BASE_VECTOR
(ERROR-INDICATOR +out ERROR_NUMBER;
VECTOR : out WC.VECTOR);

procedure INQ_TEXT_PATH
(ERROR_INDICATOR : out ERROR_NUMBER;
PATH :out TEXT_PATH);
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procedure INQ_TEXT_ALIGNMENT

(ERROR_INDICATOR : out ERROR_NUMBER;
ALIGNMENT :out TEXT_ALIGNMENT);
procedure INQ_FILL,_AREA_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX . out FILL_AREA_INDEX);
procedure INQ_PATTERN_WIDTH_VECTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
WIDTH : out WC.VECTOR);
procedure INQ_PATTERN_HEIGHT_VECTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
VECTOR : out WC.VECTOR);
procedure INQ_PATTERN_REFERENCE_POINT
(ERROR_INDICATOR : out ERROR_NUMBER;
REFERENCE_POINT : out WC.POINT);

Inquire functions

INQUIRE CURRENT PICK IDENTIFIER VALUE Lgvel 1b
procedure INQ_CURRENT_PICK_ID_VALUE
(ERROR_INDICATOR : out ERROR_NUMBER;
PICK : out PICK_ID);
INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES Lgvel Oa
procedure INQ_CURRENT_INDIVIDUAL; ATTRIBUTE_VALUES
(ERROR_INDICATOR : out ERROR_NUMBER;
ATTRIBUTES {out INDIVIDUAL_ATTRIBUTE_VALUES);
procedure INQ_LINETYPE
(ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_LINE : out LINETYPE);
procedure INQ_LINEWIDTH_SCALE_FACTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
WIDTH : out LINEWIDTH);
proceduré INQ_POLYLINE_COLOUR_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
LINE_COLOUR : out COLOUR_INDEX);
procedure INQ_POEYMARKER_TYPE
(ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_MARKER : out MARKER_TYPE);
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procedure INQ_POLYMARKER_COLOUR_INDEX

(ERROR_INDICATOR : out ERROR_NUMBER;
MARKER_COLOUR : out COLOUR_INDEX);
procedure INQ_TEXT_FONT_AND_PRECISION
(ERROR_INDICATOR : out ERROR_NUMBER;
FONT_PRECISION : out TEXT _FONT_PRECISION);
procedure INQ_CHAR_EXPANSION_FACTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
EXPANSION : out CHAR_EXPANSION);
procedure INQ_CHAR_SPACING
(ERROR_INDICATOR : out ERROR_NUMBER;
SPACING : out CHAR_SPACING);
procedure INQ_TEXT_COLOUR_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
TEXT_COLOUR : out COLOUR_INDEX);
procedure INQ_FILL_AREA_INTERIOR_STYLE
(ERROR_INDICATOR : out ERROR_NUMBER;
INTERIOR : out INTERIOR_STYLE);
procedure INQ_FILL_AREA_STYLE_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
STYLE : out STYLE_INDEX);
procedure INQ_FILL_AREA_COLOUR_INDEX
(ERROR_INDICATOR : out ERROR! NUMBER;
FILL_AREA_COLOUR : out COROUR_INDEX);
procedure INQ_LIST OF_ASF
(ERROR_INDICATOR :.out ERROR_NUMBER;
LIST T out ASF_LIST);
INQUIRE CURRENT NORMAEIZATION TRANSFORMATION NUMBER Level Oa
procedure INQ-CURRENT_NORMALIZATION_TRANSFORMATION_NUMBER
(ERRORAINDICATOR : out ERROR_NUMBER;
TRANSFORMATION : out TRANSFORMATION_NUMBER);
INQUIRE LIST OF NORMALIZATION TRANSFORMATION NUMBERS Level Oa

procedure INQ_LIST_OF _NORMALIZATION_TRANSFORMATION_NUMBERS
(ERROR_INDICATOR : out ERROR_NUMBER;
LIST : out TRANSFORMATION_PRIORITY_LIST);
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INQUIRE NORMALIZATION TRANSFORMATION Level Oa
procedure INQ_NORMALIZATION_TRANSFORMATION
(TRANSFORMATION : in TRANSFORMATION_NUMBER;
ERROR_INDICATOR : out ERROR_NUMBER;
WINDOW_LIMITS : out WC.RECTANGLE_LIMITS;
VIEWPORT_LIMITS : out NDC.RECTANGLE_LIMITS);
INQUIRE|CLIPPING Levgl Oa
pfocedure INQ_CLIPPING
(ERROR_INDICATOR : out ERROR_NUMBER;
CLIPPING : out CLIPPING_INDICATOR;
CLIPPING_RECTANGLE : out NDC.RECTANGLE_LIMITS);
INQUIRE|NAME OF OPEN SEGMENT Levdl 1a
ptocedure INQ_NAME_OF_OPEN_SEGMENT
(ERROR_INDICATOR : out ERROR_NUMBER;
SEGMENT : out SEGMENT_NAME);
INQUIRE|SET OF SEGMENT NAMES IN USE Levdl 1a
procedure INQ_SET_OF_SEGMENT_NAMES_IN\USE
(ERROR_INDICATOR : out ERROR) NUMBER;
SEGMENTS : out SEGMENT_NAMES.LIST_OF);
INQUIRE|MORE SIMULTANEOUS EVENTS Levdl Oc
procedure INQ_MORE_SIMULTANEOUS_EVENTS
(ERROR_INDICATOR : out ERROR_NUMBER;
EVENTS : out MORE_EVENTY);
INQUIRE [WORKSTATION CONNECTION AND TYPE Leve] Oa
p1ocedure INQ_WS_CONNECTION_AND_TYPE
WS —mWSIb:
ERROR_INDICATOR : out ERROR_NUMBER;
CONNECTION : out VARIABLE_CONNECTION_ID;
TYPE_OF_WS : out WS_TYPE);
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INQUIRE WORKSTATION STATE Level Oa
procedure INQ_WS_STATE
WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
STATE : out WS_STATE);
INQUIRE WORKSTATION DEFERRAL AND UPDATE STATES Level Oa
procedure INQ_WS_DEFERRAL_AND_UPDATE_STATES
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
DEFERRAL : out DEFERRAL_MODE;
REGENERATION : out REGENERATION_MODE;
DISPLAY : out DISPLAY_SURFACE_EMPTY;
FRAME_ACTION : out NEW_FRAME_NECESSARY);
INQUIRE LIST OF POLYLINE INDICES Level 1a
procedure INQ_LIST_OF_POLYLINE_INDICES
WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES : out POLYLINE_INDICES.LIST_OF);
INQUIRE POLYLINE REPRESENTATION Level 1a
procedure INQ_POLYLINE_REPRESENTATION
WA Tin'WS_ID;
INDEX :in POLYLINE_INDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_LINE : out LINETYPE;
WIDTH : out LINEWIDTH,;
LINE_COLOUR : out COLOUR_INDEX);
INQUIRE LIST<OF POLYMARKER INDICES Ilevel 1a
procédure INQ_LIST_OF_POLYMARKER_INDICES
(WS :in WS_ID;
ERROR _INDICAT“R +out ERROR_NUMBER;
INDICES : out POLYMARKER_INDICES.LIST_OF);
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INQUIRE POLYMARKER REPRESENTATION Level 1a
procedure INQ_POLYMARKER_REPRESENTATION
(WS :in WS_ID;
INDEX : in POLYMARKER_INDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_MARKER : out MARKER_TYPE;
SIZE : out MARKER_SIZE;
MARKER_COLOUR : out COLOUR_INDEX);
INQUIRE LIST OF TEXT INDICES Leyel 1a
procedure INQ_LIST _OF_TEXT_INDICES
WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES : out TEXT_INDICES.LIST_OF);
INQUIRE TEXT REPRESENTATION Leyel la
procedure INQ_TEXT_REPRESENTATION
(WS :in WS_ID;
INDEX :in TEXT_INDEX;
RETURNED_VALUES : in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
FONT_PRECISION : out TEXT FONT_PRECISION;
EXPANSION : out CHAR) EXPANSION;
SPACING : out CHAR_SPACING;
TEXT_COLOUR : out.COLOUR_INDEX);
INQUIRE TEXT EXTENT Leyel Oa
procedure INQ_TEXT EXTENT
(WS :in WS_ID;
POSITION : in WC.POINT;
CHAR_STRING : in STRING;
ERROR_JINDICATOR : out ERROR_NUMBER;
CONCATENATION_POINT : out WC.POINT;
TEXTAEXTENT :out TEXT_EXTENT _PARALLELOGRAM);
INQUIRE LIST OF FILL AREA INDICES Level 1a
procedure INQ_LIST OF FILL_AREA_INDICES
WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES :out FILL_AREA_INDICES.LIST_OF);
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INQUIRE FILL AREA REPRESENTATION

Level 1a
procedure INQ_FILL_AREA_REPRESENTATION
(WS :in WS_ID;
INDEX :in FILL_AREA_INDEX;
RETURNED_VALUES : in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
INTERIOR : out INTERIOR_STYLE;
STYLE :out STYLE_INDEX;
FILL_AREA_COLOUR : out COLOUR_INDEX);
INQUIRE LIST OF PATTERN INDICES Level 1a
procedure INQ_LIST_OF_PATTERN_INDICES
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES : out PATTERN_INDICES.LIST_OF);
INQUIRE PATTERN REPRESENTATION Level 1a
procedure INQ_PATTERN_REPRESENTATION
WS :in WS_ID;
INDEX . in PATTERNNDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
PATTERN : out VARIABLE_COLOUR_MATRIX);
INQUIRE LIST OF COLOUR INDICES Level Oa
procedure INQ_LIST_OF_€OLOUR_INDICES
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES : out COLOUR_INDICES.LIST_OF);
INQUIRE COLOUR REPRESENTATION Level Oa
procedure INQ_COLOUR_REPRESENTATION
(WS :in WS_ID;
INDEX :in COLOUR_INDEX;
RETURNED—VAEUES —“r REFORN-VAEUE-TYPE:
ERROR_INDICATOR : out ERROR_NUMBER;
RGB_COLOUR : out COLOUR_REPRESENTATION);
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INQUIRE WORKSTATION TRANSFORMATION Level Oa
procedure INQ_WS_TRANSFORMATION
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
UPDATE : out UPDATE_STATE;
REQUESTED_WINDOW : out NDC.RECTANGLE_LIMITS;
CURRENT_WINDOW : out NDC.RECTANGLE_LIMITS;
REQUESTED_VIEWPORT : out DC.RECTANGLE_LIMITS;
CURRENT_VIEWPORT cout DCRECTANGLE_LIMITS);
INQUIRE SET OF SEGMENT NAMES ON WORKSTATION Lgvel 1a
procedure INQ_SET_OF_SEGMENT_NAMES_ON_WS
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
SEGMENTS : out SEGMENT_NAMES.LIST_OF);
INQUIRE LOCATOR DEVICE STATE Level Ob
procedure INQ_LOCATOR_DEVICE_STATE
(WS :in WS_ID;
DEVICE : in LOCAOTR_DEVICE_NUMBER;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
MODE : out OPERATING_MODE;
SWITCH : out ECHO_SWITCH;
INITIAL_TRANSFORMATION : out TRANSFORMATION_NUMBER;
INITIAL_POSITION : out WC.POINT;
ECHC_AREA : out DC.RECTANGLE_LIMITS;
DATA_RECORD : out LOCATOR_DATA_RECORD);
INQUIRE STROKE DEVICESTATE Leyel Ob
procedure INQ-STROKE_DEVICE_STATE
WS :in WS_ID;
DEVICE : in STROKE_DEVICE_NUMBER;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
MODE : out OPERATING_MODE;
SWITCH —out ECHO-SWATEH:
INITIAL_TRANSFORMATION : out TRANSFORMATION_NUMBER;
INITIAL_STROKE_POINTS : out WC.POINT_LIST;
ECHO_AREA : out DC.RECTANGLE_LIMITS;
DATA_RECORD : out STROKE_DATA_RECORD);
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INQUIRE VALUATOR DEVICE STATE Level Ob
procedure INQ_VALUATOR_DEVICE_STATE
WS : in WS_ID;
DEVICE :in VALUATOR_DEVICE_NUMBER;
ERROR_INDICATOR : out ERROR_NUMBER;
MODE : out OPERATING_MODE;
SWITCH : out ECHO_SWITCH;
INITIAL_VALUE :out VALUATOR_INPUT_VALUE;
ECHO AREA : out DC.RECTANGLE_LIMITS;
DATA_RECORD : out VALUATOR_DATA_RECORD);
INQUIRE CHOICE DEVICE STATE Ievel Ob
procedure INQ_CHOICE_DEVICE_STATE
(WS : in WS_ID;
DEVICE : in CHOICE_DEVICE_NUMBER;
ERROR_INDICATOR : out ERROR_NUMBER;
MODE : out OPERATING_MODE;
SWITCH : out ECHO_SWITCH;
INITIAL_STATUS : out CHOICE_STATUS;
INITIAL_CHOICE : out CHOICE_VALUE;
ECHO_AREA : out DC.RECTANGLE,LIMITS;
DATA_RECORD : out CHOICE_DATA_RECORD);
INQUIRE PICK DEVICE STATE Ilevel 1b
procedure INQ_PICK_DEVICE_STATE
(WS :in\WS_ID;
DEVICE . in PICK_DEVICE_NUMBER;

RETURNED_VALUES
ERROR_INDICATOR
MODE

SWITCH
INITIAL_STATUS
INITIAL_SEGMENT
INITIAL_PICK
ECHO_AREA
DATAZRECORD

:in RETURN_VALUE_TYPE;

: out ERROR_NUMBER;

: out OPERATING_MODE;

: out ECHO_SWITCH;

: out PICK_STATUS;

: out SEGMENT_NAME;

: out PICK_ID;

: out DC.RECTANGLE_LIMITS;
: out PICK_DATA_RECORD);
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INQUIRE STRING DEVICE STATE Level Ob
procedure INQ_STRING_DEVICE_STATE
(WS :in WS_ID;
DEVICE : in STRING_DEVICE_NUMBER;
ERROR_INDICATOR : out ERROR_NUMBER;
MODE : out OPERATING_MODE;
SWITCH : out ECHO_SWITCH;
INITIAL_STRING : out INPUT_STRING;
ECHO_AREA : out DC.RECTANGLE LIMITS:
DATA_RECORD : out STRING_DATA_RECORD);
INQUIRE WORKSTATION CATEGORY ILevel Oa
procedure INQ_WS_CATEGORY
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
CATEGORY : out WS_CATEGORY);
INQUIRE WORKSTATION CLASSIFICATION Ilevel Oa
procedure INQ_WS_CLASSIFICATION
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
CLASS : out DISPLAY" CLASS);
INQUIRE DISPLAY SPACE SIZE I{evel Oa
procedure INQ_DISPLAY_SPACE. SIZE
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
UNITS : out DC_UNITS;
MAX_DC_SIZE : out DC.SIZE;
MAX_RASTER_UNIT_SIZE  : out RASTER_UNIT_SIZE);
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INQUIRE DYNAMIC MODIFICATION OF WORKSTATION ATTRIBUTES Level 1a
procedure INQ_DYNAMIC_MODIFICATION_OF_WS_ATTRIBUTES
(TYPE_OF_WS . in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
POLYLINE_REPRESENTATION : out DYNAMIC_MODIFICATION;
POLYMARKER_REPRESENTATION : out DYNAMIC_MODIFICATION;
TEXT_REPRESENTATION : out DYNAMIC_MODIFICATION;
FILL_AREA_REPRESENTATION : out DYNAMIC_MODIFICATION;
PATTERN_REPRESENTATION : out DYNAMIC_MODIFICATION;
COLOUR_REPRESENTATION Tout DYNAMIC_MODIFICATION;
TRANSFORMATION : out DYNAMIC_MODIFICATION);
INQUIRE DEFAULT DEFERRAL STATE VALUES LLevel 1a
procedure INQ_DEFAULT_DEFERRAL_STATE_VALUES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
DEFERRAL : out DEFERRAL_MODE;
REGENERATION : out REGENERATION_MODE);
INQUIRE POLYLINE FACILITIES Level Oa
procedure INQ_POLYLINE_FACILITIES
(TYPE_OF_WS . in WS_TYPE;
ERROR_INDICATOR : out ERRORNUMBER;
LIST_OF_TYPES : out LINETYPES.LIST_OF;
NUMBER_OF_WIDTHS : out NATURAL;
NOMINAL_WIDTH : outyDC.MAGNITUDE;
RANGE_OF_WIDTHS : out DCRANGE_OF_MAGNITUDES;
NUMBER_OF_INDICES “out NATURAL);
INQUIIRE PREDEFINED POLYLINE REPRESENTATION evel Oa
procedure INQ_PREDEFINED_POLYLINE_REPRESENTATION
(TYPE_OF._WS :in WS_TYPE;
INDEX : in POLYLINE_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_LINE : out LINETYPE;
WIDTH : out LINEWIDTH;
LINE_COLOUR : out COLOUR_INDEX);
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INQUIRE POLYMARKER FACILITIES

Level Oa
procedure INQ_POLYMARKER_FACILITIES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST _OF_TYPES : out MARKER_TYPES.LIST OF;
NUMBER_OF_SIZES : out NATURAL;
NOMINAL_SIZE : out DC.MAGNITUDE;
RANGE_OF_SIZES : out DCRANGE_OF_MAGNITUDES;
NUMBER_OF_INDICES : out NATURAL);
INQUIRE PREDEFINED POLYMARKER REPRESENTATION Level Oa
procedure INQ_PREDEFINED POLYMARKER_REPRESENTATION
(TYPE_OF_WS :in WS_TYPE;
INDEX : in POLYMARKER_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_MARKER : out MARKER_TYPE;
SIZE : out MARKER_SIZE;
MARKER_COLOUR : out COLOUR_INDEX);
INQUIRH TEXT FACILITIES Levgl Oa
procedure INQ_TEXT _FACILITIES
(TYPE_OF_WS 1 in. WS TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST_OF_FONT_PRECISION_PAIRS . Cout TEXT_FONT_PRECISIONS.LIST OF;
NUMBER_OF_HEIGHTS Yout NATURAL;
RANGE_OF_HEIGHTS : out DC.RANGE_OF_MAGNITUDES:;
NUMBER_OF_EXPANSIONS : out NATURAL;
EXPANSION_RANGE : out RANGE_OF_EXPANSIONS;
NUMBER_OF_INDICES :out NATURAL);
INQUIRE PREDEFINED TEXT-REPRESENTATION Lev¢l Oa
grocedure INQ PREDEFINED_TEXT REPRESENTATION
(TYPE_OFE. WS :in WS_TYPE;
INDEX :in TEXT_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
FONT_PRECISION : out TEXT_FONT_PRECISION;
EXPANSION : out CHAR_EXPANSION;
SPACING —out CHAR_SPACING;
TEXT_COLOUR : out COLOUR_INDEX);
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INQUIRE FILL AREA FACILITIES

Level Oa
procedure INQ_FILL,_AREA_FACILITIES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST _OF_INTERIOR_STYLES : out INTERIOR_STYLES.LIST_OF;
LIST OF HATCH_STYLES : out HATCH_STYLES.LIST _OF;
NUMBER_OF_INDICES : out NATURAL);
INQUIRE PREDEFINED FILL AREA REPRESENTATION [evel Oa
procedure INQ_PREDEFINED_FILL,_AREA_REPRESENTATION
(TYPE_OF_WS 1 in WS_TYPE;
INDEX :in FILL_AREA_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
INTERIOR : out INTERIOR_STYLE;
STYLE :out STYLE_INDEX;
FILL_AREA_COLOUR : out COLOUR_INDEX);
INQUIRE PATTERN FACILITIES [evel Oa
procedure INQ_PATTERN_FACILITIES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR-NUMBER;
NUMBER_OF_INDICES : out NATURAL);
INQUIRE PREDEFINED PATTERN REPRESENTATION [evel Oa
procedure INQ_PREDEFINED"PATTERN_REPRESENTATION
(TYPE_OF_WS :in WS_TYPE;
INDEX :in PATTERN_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
PATTERN : out VARIABLE_COLOUR_MATRIX);
INQUIRE COLOUR FACILITIES [ evel Oa
procedure INQ_COLOUR_FACILITIES
(TYPE_OF_WS :in WS_TYPE;
ERRQR_INDICATOR . out ERROR_NUMBER:
NUMBER_OF_COLOURS : out NATURAL;
AVAILABLE_COLOUR : out COLOUR_AVAILABLE;

NUMBER_OF_COLOUR_INDICES : out NATURAL);
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INQUIRE PREDEFINED COLOUR REPRESENTATION Level Oa
procedure INQ_PREDEFINED_COLOUR_REPRESENTATION
(TYPE_OF_WS :in WS_TYPE;
INDEX : in COLOUR_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
RGB_COLOUR : out COLOUR_REPRESENTATION);
INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES Lgvel Oa
procedure INQ_LIST OF_AVAILABLE_GDP
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST_OF_GDP : out GDP_IDS.LIST_OF);
INQUIRE GENERALIZED DRAWING PRIMITIVE Lgvel Oa
procedure INQ_GDP
(TYPE_OF_WS :in WS_TYPE;
GDP : in GDP_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST_OF_ATTRIBUTES_USED : out ATTRIBUTES_USED.LIST_OF);
INQUIRE MAXIMUM LENGTH OF WORKSTATION STATE TABLES Lgvel Oa
procedure INQ_MAX LENGTH_OF_WS,STATE_TABLES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
MAX_POLYLINE_ENTRIES : out NATURAL;
MAX_POLYMARKER (ENTRIES  : out NATURAL;
MAX_TEXT_ENTRIES : out NATURAL;
MAX_FILL_AREA_ENTRIES : out NATURAL;
MAX PATTERN~INDICES : out NATURAL;
MAX_COLOUR'INDICES : out NATURAL);
INQUIRE NUMBER OF SEGMENT PRIORITIES SUPPORTED Lavel 1a
procedure INQ NUMBER_OF_SEGMENT_ PRIORITIES_SUPPORTED
(TYPE_QE_WS - in WS _TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
NUMBER_OF_PRIORITIES : out NATURAL);
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INQUIRE DYNAMIC MODIFICATION OF SEGMENT ATTRIBUTES Level 1a
procedure INQ_DYNAMIC_MODIFICATION_OF_SEGMENT_ATTRIBUTES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
TRANSFORMATION : out DYNAMIC_MODIFICATION;
VISIBLE_TO_INVISIBLE : out DYNAMIC_MODIFICATION;
INVISIBLE_TO_VISIBLE : out DYNAMIC_MODIFICATION;
HIGHLIGHTING : out DYNAMIC_MODIFICATION;
PRIORITY cout DYNAMIC_MODIFICATION;
ADDING_PRIMITIVES : out DYNAMIC_MODIFICATION;
DELETION_VISIBLE : out DYNAMIC_MODIFICATION);
INQUIRE NUMBER OF AVAILABLE LOGICAL INPUT DEVICES Level Ob
precedure INQ_NUMBER_OF_AVAILABLE_LOGICAL_INPUT_DEVICES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBEK;
LOCATOR :out NATURAL;
STROKE :out NATURAL;
VALUATOR :out NATURAL;
CHOICE : out NATURAL;
PICK :out NATURAL;
STRING : out NATURAL);
INQUIRE DEFAULT LOCATOR DEVICE DATA Level Ob
procedure INQ_DEFAULT_LOCATQR: DEVICE_DATA
(TYPE_OF_WS :in WS_TYPE;
DEVICE :in LOCATOR_DEVICE_NUMBER;
ERROR_INDICATOR : out ERROR_NUMBER;
INITIAL_POSITION : out WC.POINT;
LIST_OF_PROMPT/ECHO_TYPES : out LOCATOR_PROMPT_ECHO_TYPES.LIST_QF;
ECHO_AREA : out DC RECTANGLE_LIMITS;
DATA_RECORD : out LOCATOR_DATA_RECORD);
INQUIRE DEFAULT STROKE DEVICE DATA Level Ob

(TYPE_OF_WS

procedure INQ_DEFAULT_STROKE_DEVICE_DATA

:in WS_TYPE;

CTDAO L DEYNIOon ANIIAANT D

ERROR_INDICATOR
MAX_BUFFER_SIZE

LIST_OF_PROMPT_ECHO_TYPES

ECHO_AREA
DATA_RECORD

AN O VINUINL DDV ICUL INUIVIDLLIN,

: out ERROR_NUMBER;
: out NATURAL;

: out DCRECTANGLE_LIMITS;
: out STROKE_DATA_RECORD);

: out STROKE_PROMPT_ECHO_TYPES.LIST_OF;
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INQUIRE DEFAULT VALUATOR DEVICE DATA

procedure INQ_DEFAULT_VALUATOR_DEVICE_DATA

(TYPE_OF_WS

DEVICE

ERROR_INDICATOR
INITIAL_VALUE
LIST_OF_PROMPT_ECHO_TYPES
ECHO_AREA

DATA_RECORD

:in WS_TYPE;

:in VALUATOR_DEVICE_NUMBER;
: out ERROR_NUMBER;

: out VALUATOR_INPUT_VALUE;

Level Ob

: out VALUATOR_PROMPT_ECHO_TYPES.LIST OF;

: out DCRECTANGLE_LIMITS;

:out VALUATOR_DATA_RECORD);

INQUIRE DEFAULT CHOICE DEVICE DATA

(TYPE_OF_WS

DEVICE

ERROR_INDICATOR
MAX_CHOICES
LIST_OF_PROMPT_ECHO_TYPES
ECHO_AREA

DATA_RECORD

procedure INQ_DEFAULT_CHOICE_DEVICE_DATA

:in WS_TYPE;

: in CHOICE_DEVICE_NUMBER;
: out ERROR_NUMBER;

: out CHOICE_VALUE;

: out CHOICE_PROMPT (ECHO_TYPES.LIST_OF;

: out DC.RECTANGLE/LIMITS;
: out CHOICE_DATA _RECORD);

Leyel Ob

INQUIRE DEFAULT PICK DEVICE DATA

Level 1b
procedure INQ_DEFAULT_PICK_DEVICE_DATA
(TYPE_OF_WS :inWS_TYPE;
DEVICE ~in PICK_DEVICE_NUMBER;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST_OF_PROMPT_ECHO_TYPES : out PICK_PROMPT_ECHO_TYPES.LIST OF;
ECHO_AREA : out DC.RECTANGLE_LIMITS;
DATA_RECORD : out PICK_DATA_RECORD);
INQUIRE DEFAULT STRING DEVICE DATA Level Ob

(TYPE_OF /WS

DEVICE

ERRORMNNDICATOR
MAX-STRING_BUFFER_SIZE
LIST_OF_PROMPT_ECHO_TYPES :
ECHO_AREA

DATA RECORD
YTy

procedure INQ_DEFAULT_STRING_DEVICE_DATA

: WS_TYPE;

:in STRING_DEVICE_NUMBER;
: out ERROR_NUMBER;

: out NATURAL;

out STRING_PROMPT_ECHO_TYPES.LIST_OF;

: out DC.RECTANGLE_LIMITS;

+ CTRINC DATA RECATRTN

IS CUICTT

: VUL J1IINIINU AT n_l\hbul\u},
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INQUIRE SET OF ASSOCIATED WORKSTATIONS Level 1a
procedure INQ_SET_OF_ASSOCIATED_WS
(SEGMENT : in SEGMENT_NAME;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST_OF_WS : out WS_IDS.LIST_OF);
INQUIRE SEGMENT ATTRIBUTES Level 1a
procedure INQ_SEGMENT_ATTRIBUTES
(SEGMENT : in SEGMENT_NAME;
ERROR_INDICATOR : out ERROR_NUMBER;
TRANSFORMATION : out TRANSFORMATION_MATRIX;
VISIBILITY : out SEGMENT _VISIBILITY;
HIGHLIGHTING : out SEGMENT_HIGHLIGHTING;
PRIORITY : out SEGMENT_PRIORITY;
DETECTABILITY : out SEGMENT_DETECTABILITY);
INQUIRE PIXEL ARRAY DIMENSIONS Lgvel Oa
procedure INQ_PIXEL_ARRAY_DIMENSIONS
(WS :in WS_ID;
CORNER_1_1 : in WC.POINT;
CORNER_DX_DY : in WC.POINT;
ERROR_INDICATOR : out ERROR NUMBER;
DIMENSIONS : out RASTER_UNIT_SIZE);
INQUIRE PIXEL ARRAY L¢vel Oa
procedure INQ_PIXEL_ARRAY-
(WS :in WS_ID;
CORNER : in WC.POINT;
DX : in RASTER_UNITS;
DY : in RASTER_UNITS;
ERROR_INBICATOR : out ERROR_NUMBER;
INVALID)VALUES :out INVALID_VALUES_INDICATOR;
PIXELTARRAY : out VARIABLE_PIXEL_COLOUR_MATRIX);
INQUIRE-BIXEL Lgvel Oa
procedure INQ_PIXEL
(WS :in WS_ID;
POINT : in WC.POINT;

ERROR_INDICATOR
PIXEL_COLOUR

: out ERROR_NUMBER;
: out PIXEL_COLOUR_INDEX),

89


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E) Utility functions

INQUIRE INPUT QUEUE OVERFLOW Level Oc
procedure INQ_INPUT_QUEUE_OVERFLOW
(ERROR_INDICATOR : out ERROR_NUMBER;
WS : out WS_ID;
CLASS : out INPUT_QUEUE_CLASS;
DEVICE : out EVENT_OVERFLOW_DEVICE_NUMBER);

EVALUAFE-FRANSEFORMATIONMATFREX 11
AT IS O T OICIVIA T TOINIVIZAA TR TX Vel la

procedure EVALUATE_TRANSFORMATION_MATRIX

(FIXED_POINT : in WC.POINT;

SHIFT_VECTOR :in WC.VECTOR;

ROTATION_ANGLE : in RADIANS;

SCALE_FACTORS : in TRANSFORMATION_FACTOR;

TRANSFORMATION : out TRANSFORMATION_MATRIX);
procedure EVALUATE_TRANSFORMATION_MATRIX

(FIXED_POINT : in NDC.POINT;

SHIFT_VECTOR : in NDC.VECTOR;

ROTATION_ANGLE : in RADIANS;

SCALE_FACTORS : in TRANSFORMATION_FACTOR;

TRANSFORMATION : out TRANSFORMATION:MATRIX);

ACCUMULATE TRANSFORMATION MATRIX Lgvel 1a

procedure ACCUMULATE_TRANSFORMATION_MATRIX

(SOURCE_TRANSFORMATION Tim TRANSFORMATION_MATRIX;

FIXED_POINT Tin WC.POINT;

SHIFT_VECTOR : in WC.VECTOR;

ROTATION_ANGLE : in RADIANS;

SCALE_FACTORS : in TRANSFORMATION_FACTOR;

RESULT_TRANSFORMATION : out TRANSFORMATION_MATRIX);

procedure ACCUMULATE: TRANSFORMATION_MATRIX
(SOURCE_TRANSFORMATION : in TRANSFORMATION_MATRIX;

FIXED_POINT : in NDC.POINT;

SHIFT_VECTOR : in NDC.VECTOR;
ROTATION-ANGLE : in RADIANS;

SCALE \FACTORS : in TRANSFORMATION_FACTOR;

RESULT _TRANSFORMATION : out TRANSFORMATION_MATRIX);

EMERGENCY CI.OSE GKS Lelel Oa

procedure EMERGENCY_CLOSE_GKS;
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ERROR HANDLING Level Oa
procedure ERROR_HANDLING
(ERROR_INDICATOR : in ERROR_NUMBER;
GKS_FUNCTION :in STRING;
ERROR_FILE :in STRING := DEFAULT_ERROR_FILE);
ERROR LOGGING Level Oa
procedure ERROR_LOGGING
(ERROR_INDICATOR : in ERROR_NUMBER;
GKS_FUNCTION : in STRING;
ERROR_FILE :in STRING := DEFAULT_ERROR_FILE);

5.2 Additional functions
5.2.1| Subprograms for Manipulating Input Data Records

The procedures and functions defined in this section are those that are-necessary for constructing and inquirinlg the
input|data records, declared as private types in this binding for each of the six classes of input devices definedl by the
GKS ification -- the Locator, Stroke, Valuator, Choice, Pick{and String logical devices. The procedurgs listed
here gre used to construct the data records for each of the registered prompt and echo types of a device class tp be used
for inftialising a particular input device. Assorted functions-are also provided so that an application of GKS/;Ada may
exam|ne the parts of the data record which are defined by-GKS. Any implementation specific information i} the data
recordls is kept private and unavailable. The exceptiomGKS_ERROR (error class LANGUAGE_BINDING_ERROR)
is raijed if any of the below procedures are used incorrectly. That is, if an illegal prompt and echo type is uged for a
build jprocedure, then error number 2500 is logged onto the error file.

Thesq subprograms are required at leve] Ob,

implement implementation-depéndent and registered items, an implementation may provide additional ov¢rloaded
iqns of the BUILD procedures in this section, and additional functions for extracting information from the private
data rgcords.

-- Loqator Data Record Operations
proceflure BUILD.LOCATOR_DATA_RECORD
(PROMPT_ECHO_TYPE :in LOCATOR_PROMPT_ECHO_TYPE;
DATA_RECORD : out LOCATOR_DATA_RECORD);

-- Constructs and returns a locator data record.
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-- Stroke Data Record Operations.

procedure BUILD_STROKE_DATA_RECORD

(PROMPT_ECHO_TYPE : in STROKE_PROMPT_ECHO_TYPE;
BUFFER_SIZE : in POSITIVE;
DATA_RECORD : out STROKE_DATA_RECORD);

-- Constructs and returns a stroke data record.

function| BUFFER_SIZE (DATA_RECORD : in STROKE_DATA_RECORD)
return POSITIVE;

-- Returgs the size of the input stroke buffer stored in the data record.

-- Valuajor Data Record Operations.
procedutte BUILD_VALUATOR_DATA_RECORD
(PROMPT_ECHO_TYPE :in VALUATOR_PROMPT _ECHO_TYPE;
LOW_VALUE :in VALUATOR_INPUT_VALUE;
HIGH_VALUE :in VALUATOR_INPUT VALUE;
DATA_RECORD : out VALUATOR_DATA_RECORD);

-- Constyucts and returns a valuator data record..

function|HIGH_VALUE (DATA_RECORD :in VALUATOR_DATA_RECORD)
return VALUATOR_INPUT_VALUE;

-- Returps the high value for the valuator stored in the valiator data record.

function|] LOW_VALUE (DATA_RECORD sin VALUATOR_DATA_RECORD)
return VALUATOR_INPUT_VALUE:

-- Returps the low value for the valuator stored-in the valuator data record.

-- Choic¢ Data Record Operations.

procedurp BUILD_CHOICE_DATA_RECORD

(PROMPT_ECHO_TYPE : in CHOICE_PROMPT_ECHO_TYPE;
DATA_RECORD : out CHOICE_DATA_RECORD);

-- Constfucts and returns a choice data record.

-- Pick IData Record Operation.
procedure BUILD_PICK_DATA_RECORD
(PROMPT_ECHO_TYPE : in PICK_PROMPT_ECHO_TYPE;
DATA_RECORD : out PICK_DATA_RECORD);

-- Constructs and returns a pick data record.
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5.2.2 GKS Generic coordinate system package

The generic package declared in this section is the specification of a generic Cartesian Coordinate System for GKS.
This package is instantiated three times in the GKS_TYPES package for World Coordinates, Normalized Device
Coordinates, and Device Coordinates. The package defines the representation of a POINT, a POINT_ARRAY, a
POINT_LIST, a VECTOR, and RECTANGLE_LIMITS for a coordinate system. Also defined is a MAGNITUDE
type for measuring lengths within a coordinate space. The type SIZE measures lengths parallel to both axes, and the
RANGE_OF_MAGNITUDES type specifies two lengths within a coordinate system, a minimum and maximum for
values such as the range of Character Heights available on a device. This generic is included in the GKS types
package.
generic

type COORDINATE COMPONENT TYPE is digits <>:

package|GKS_COORDINATE_SYSTEM is

type POINT is
record
X : COORDINATE_COMPONENT _TYPE;
Y : COORDINATE_COMPONENT _TYPE;
end record;

type POINT_ARRAY is array (POSITIVE range <>) of POINT;

type POINT_LIST (LENGTH : SMALL_NATURAL :=0) is

record
POINTS : POINT_ARRAY (1..LENGTH);
end record;
type VECTOR is new POINT;
type RECTANGLE_LIMITS is
record
XMIN : COORDINATExCOMPONENT _TYPE;
XMAX : COORDINATE. COMPONENT _TYPE;
YMIN : COORDINATE_COMPONENT TYPE;
YMAX : COORDINATE_COMPONENT _TYPE;
end record;

type MAGNITUDE_BASE_TYPE is digits PRECISION;

subtype MAGNITUDE is MAGNITUDE_BASE_TYPE range
COORDINATEZCOMPONENT_TYPE'SAFE_SMALL..
COORDINATE_COMPONENT_TYPE'SAFE_LARGE;

type SIZE-is
record
XAXIS : MAGNITUDE;
YAXIS : MAGNITUDE;
end record;

type RANGE_OF_MAGNITUDES is
record
MIN: MAGNITUDE;
MAX: MAGNITUDE;
end record;

end GKS_COORDINATE_SYSTEM,;
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5.2.3 GKS Generic list utility package

The generic package GKS_LIST_UTILITIES is instantiated several times in the GKS_TYPES package to define
several LIST_OF types and their manipulation subprograms. Each LIST_OF type contains different element type
values.

The LIST_OF type is declared as a private type in GKS_LIST_UTILITIES to restrict the operations on the
LIST_OF type that are available to outside program units. The LIST_OF private type declaration includes a
discriminant part that defines the current size of the lists. LIST_OF objects are declared as unconstrained objects (by
using the default discriminant value) to allow dynamic modification of the list size.

A LIST_OF object is a sequence of element type values. Each element type value is associated with an index. Index
values|begin at one and increase in steps of one.

The size of a LIST_OF object is the number of element type values stored within it. A single element type palue
may He stored more than once within a LIST_OF object. A LIST_OF object may be empty., Thesize of ap empty
LIST_[OF object is zero. The maximum size of a LIST_OF object is given by the MAX_LIST) SIZE genez‘r%
param¢ter. If this parameter is not specified in the instantiation, an implementation dependent default value is used.
-- The LIST_OF manipulation subprograms are:
functign NULL_LIST return LIST_OF;

-- Thip function returns an empty LIST_OF object. This list is intended primarily for use by GKS implemg¢ntors.

procedire ADD_TO_LIST
(ELEMENT . in ELEMENT _TYPE;
LIST : in out LIST_OB);

-- Thig procedure stores the element parameter value in the; list parameter object, and increases the size of the list by
-- one} An index value equal to the incremented list size is associated with the stored element value. The
-- ADP_TO_LIST procedure will generate GKS_ERROR 2502 if it is called when the list parameter has a sjze

-- equpl to the maximum size. If desired, the usérican ensure duplicate values are not stored. This is accompllished
-- by ¢alling ADD_TO_LIST with a particularelement value only if the function IS_IN_LIST returns FALS$E for
-- That element value.

procedure DELETE_FROM_LIST
(ELEMENT :in ELEMENT_TYPE;
LIST :in out LIST_OF);

-- If the list parameter object-does not contain the element parameter value, this procedure has no effect. Otherwise,
-- the first occurrence of-the element value is deleted. The size of the list object is decreased by one, and the
-- indikces associated¢with the remaining element values are adjusted so that the indices begin at

-- oneland increméent-in steps of one. If desired, the user can delete all occurrences of an element value. Thi} is
-- accomplished\by calling DELETE_FROM_LIST repeatedly with a particular element value while the fundtion
-- IS_IN_LISTreturns TRUE for that element value.

functign‘SIZE_OF_LIST (LIST :in LIST_OF) return NATURAL;

-- This function returns the number of element type values stored in the list object.
function IS_IN_LIST

(ELEMENT : in ELEMENT_TYPE;

LIST : in LIST_OF) return BOOLEAN,;

-- This function returns the value TRUE if the element parameter value is in the list object, otherwise it
-- returns FALSE.

95


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E) Generic list utility package

function LIST_ELEMENT
(INDEX : in POSITIVE;
LIST :in LIST_OF) return ELEMENT _TYPE;

-- This function returns the element value in the list object that has an associated index value equal to the
-- index parameter. The GKS_ERROR 2502 is generated if the index parameter exceeds the current
-- size of the list parameter object.

function LIST (VALUES :in LIST_VALUES) return LIST_OF;

-- This functlon returns a vahd LIST OF ob)ect If the VALUES parameter 1s a null array, an empty

-- LIST_O : : 2 , objec
aining all the values in the VALUES parameter The GKS ERROR 2502 is generated if | lhe number
-- of elgment values exceeds the maximum size of the LIST_OF object.

-- The generic package specification is:

type ELEMENT_TYPE is private;
MAX_LIST_SIZE : POSITIVE := implementation_defined;

package|GKS_LIST_UTILITIES is

subtype LIST_SIZE is NATURAL range 0 .. MAX_LIST_SIZE;

type LIST_OF (SIZE : LIST_SIZE := 0) is private;

type LIST_VALUES is array (POSITIVE range <) of ELEMENT_TYPE;

function)] NULL_LIST return LIST_OF;

function| SIZE_OF_LIST (LIST :in LIST_OF)return NATURAL;
function|IS_IN_LIST (ELEMENT :in ELEMENT _TYPE
LIST :in LIST OF) return BOOLEAN;
function[LIST_ELEMENT (INDEX - i’ POSITIVE;
LIST in LIST_OF) return ELEMENT TYPE;

function|LIST (VALUES : in LIST_VALUES) return LIST_OF;

procedute ADD_TO_LIST (ELEMENT :in ELEMENT_TYPE;

LIST :in out LIST_OF);
procedute DELETE_FROM_LIST (ELEMENT :in ELEMENT_TYPE;
LIST : in out LIST_OF);

private

-- The dgclaration of the LIST_OF type is implementation dependent. However the operations implicitly declared

-- by the LIST_OF declaration, including both assignment and the predefined comparison for equality and inequality,
-- must produce the correct results. This requirement precludes the use of access types for the implementation of the
-- LIST_OF type. The recommended implementation is given below:

- type LIST OF (SIZE: LIST_SIZE := 0)is

- record

- ELEMENTS : LIST_VALUES (1 .. SIZE);
- end_record,
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-- Note that declaring unconstrained LIST_OF objects by using the default discriminant value allows dynamic
-- modification of the size of the element array.

end GKS_LIST_UTILITIES;

5.2.4

Metafile function utilities

The Metafile item data records are complex, over 55 different formats for these records have been recommended. The
application programmer is also allowed to define new formats. The length of these records is variable. The number
of data elements in some of these records is also variable. Item data records may contain lists of points, character

strings

arrays of colour indices, and GDP and ESC data_ Record !Pngth dependc on the number of data elements

GKS defines that the format is implementation defined.

The itejn data record type should be private to allow direct manipulation of the record contents in order.to’hav

efficiel

tly processed.

e them

The application programmer must be able to write non-graphical data into the metafile. Thiscan be provided|by

allowi

prior t(

records into strings.

BUILI) NEW GKSM DATA RECORD

proced

ITEM

ire BUILD_NEW_GKSM_DATA_RECORD

(TYPE_OF_ITEM : in GKSM_ITEM_TY.PE;
ITEM_DATA : in STRING;
ITEM : out GKSM_DATA_RECORD);
DATA RECORD STRING

functign ITEM_DATA_RECORD_STRING

5.3

(ITEM : in GKSMUDATA_RECORD) return STRING;

Conformal Variants

g character strings to be output. Numeric data must be converted to a string by the‘application programmer
calling BUILD_NEW_GKSM_DATA_RECORD. A function is provided as afmeans to convert itemy data

Since 1o subsets or supersets of the"Ada language are allowed, GKS/Ada has no conformal variants. Furthermore,
this birjding does not require the-use of any Ada language feature for which support of that feature is

implenjentation-dependent.
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Annex A
Compiled GKS Specification

Compiled GKS Specification

(This annex does not form an integral part of this standard but provides additional information.)

with GKS_LIST_UTILITIES;

package GKS_TYPES is

-- This package contains all the data type definitions used to define the Ada binding to GKS.
-- This compilation was done on a MicroVax II computer using the Vax Ada compiler, Version

-- T1.4-32. The values for implementation-dependent types or subtypes were chosen to operate in
--_3a 32-hit mmmnmnmer environment with virtual memory These values would need to be

-- changed for mlcrocomputer or fixed memory-sized machines.

-- The following constants are implementation-dependent and define maximum implementati
-- limits for GKS/Ada types.

PRECISION : constant = 6;
SMALL_NATURAL_MAX : constant =500,
STRING_SMALL_NATURAL_MAX : constant = 100;
CHOICE_SMALL_NATURAL_MAX : contstant =5;

subtype SMALL_NATURAL is NATURAL range 0.SMALL_NATURAL_MAX;

-- This is an implementation-dependent subtype which allows for unconstrained recq
-- objects for various record types defined below.without causing the exception
-- STORAGE_ERROR to be raised.

subtype STRING_SMALL_NATURAL:is NATURAL
range 0..STRING_SMALL_.NATURAL_MAX;

D1

-- This is an implementation-dependent subtype declaration that allows for unconstrdined

-- record objects for various string record types defined below without causing the
-- exception STORAGE_ERROR to be raised.

subtype CHOICE_SMALL_NATURAL is NATURAL
range 0...€HOICE_SMALL_NATURAL_MAX;

-- This is an implementation-defined subtype declaration which allows for unconstrajned

-- record objeets for CHOICE_PROMPT_STRING_LIST type without causing the
-- exception STORAGE_ERROR to be raised.

-- The GKS/Coordinate System

generic

type COORDINATE_COMPONENT_TYPE is digits <>;

package GKS_COORDINATE_SYSTEM is

98

type POINT is
record
X : COORDINATE_COMPONENT _TYPE;
Y : COORDINATE_COMPONENT _TYPE;
end record;

type POINT_ARRAY is array (POSITIVE range <>) of POINT;
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type POINT_LIST (LENGTH : SMALL_NATURAL :=0) is

record
POINTS : POINT_ARRAY (1.LENGTH);
end record;
type VECTOR is new POINT;
type RECTANGLE_LIMITS is
record
XMIN : COORDINATE_COMPONENT _TYPE;
XMAX : COORDINATE_COMPONENT _TYPE,;
YMIN T COORDINATE_COMPONENT_TYPE;
YMAX : COORDINATE_COMPONENT TYPE;
end record;

type MAGNITUDE_BASE_TYPE is digits PRECISION;

subtype MAGNITUDE is MAGNITUDE_BASE_TYPE range
COORDINATE_COMPONENT_TYPESAFE_SMALL,..
COORDINATE_COMPONENT_TYPE'SAFE_LARGE;

type SIZE is
record
XAXIS : MAGNITUDE;
YAXIS : MAGNITUDE;
end record;

type RANGE_OF_MAGNITUDES is

record
MIN :MAGNITUDE;
MAX :MAGNITUDE;
end record;

end GKS_COORDINATE_SYSTEM;
-- ASF Level Oa
type ASF is (BUNDLED, INDIVIDUAL);
-- THistype defines an aspect source flag whose value indicates whether

--«amaspect of a primitive should be set from a bundle table or from an
L~individual attribute.
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-- ASF_LIST Level Oa
type ASF_LIST is
record
TYPE_OF_LINE_ASF . ASF;
WIDTH_ASF : ASF;
LINE_COLOUR_ASF : ASF;
TYPE_OF_MARKER_ASF : ASF;
SIZE_ASF : ASF;
MARKER_COLOUR_ASF : ASF;
FONT_PRECISION_ASF : ASF;
EXPANSION_ASF : ASF;
SPACING_ASF : ASF;
TEXT _COLOUR ASE + ASE;
INTERIOR_ASF : ASF;
STYLE_ASF : ASF;
FILL_AREA_COLOUR_ASF : ASF;
end record;

-- A record containing all of the aspect source flags, with components;ifidicating the
-- specific flag.

--ATTRIBUTES_USED_TYPE Level Oa

type ATTRIBUTES_USED_TYPE is
(POLYLINE_ATTRIBUTES,
POLYMARKER_ATTRIBUTES,
TEXT_ATTRIBUTES,
FILL_AREA_ATTRIBUTES);

-- The types of attributes which may be used in generating output for a GDP and in
-- generating prompt and echo information for certain prompt and echo types of

-- certain classes of input devices.

-- ATTRIBUTES_USED Level Oa

package ATTRIBUTES_USED is
new GKS_LIST.UTILITIES (ATTRIBUTES_USED_TYPE);

-- Provides for alistof the attributes used.

-- SCALE_FACTOR Level Oa
package SCALE_FACTOR_TYPE is

--_This package is used to encapsulate the derived type SCALE_FACTOR since it is ysed
<~.as the parent of several other derived types. In Ada, if the parent of a derived type fis

=- itself a derived type, then this parent type cannot be declared immediately in the vis{ble
-- part of the same package.

type SCALE_FACTOR is digits PRECISION;
-- The type used for unitless scaling factors.
end SCALE_FACTOR_TYPE;
use SCALE_FACTOR_TYPE;
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-- CHAR_EXPANSION Level Oa

type CHAR_EXPANSION is new SCALE_FACTOR range
SCALE_FACTOR'SAFE_SMALL..SCALE_FACTOR'LAST;

-- Defines a character expansion factor. Factors are unitless, and must be greater than
-- Zero.

-- CHAR_SPACING Level Oa
type CHAR _SPACING is new SCALE_FACTOR;

-- Defines a character spacing factor. The factors are unitless. A positive valueGndilcates
-- the amount of extra space between characters in a text string, and a negative-valug
-- indicates the amount of overlap between character boxes in a text string:
-- DEVICE_NUMBER Level Ob
package DEVICE_NUMBER_TYPE is

type DEVICE_NUMBER is new POSITIVE;

-- Logical input devices are referenced as device numbers.
end DEVICE_NUMBER_TYPE;
use DEVICE_NUMBER_TYPE;
-- CHOICE_DEVICE_NUMBER Level Ob
type CHOICE_DEVICE_NUMBER is new DEVICE_NUMBER;
-- Provides for choice device identifiers:
-- LOCATOR_DEVICE_NUMBER Level Ob
type LOCATOR_DEVICE_NUMBER is new DEVICE_NUMBER,;
-- Provides for locator device identifiers.
-- PICK_DEVICEsNUMBER Level 1b
type PICK_DEVICE_NUMBER is new DEVICE_NUMBER;
-- Providesdor pick devices.
-- STRING_DEVICE_NUMBER Level Ob
type STRING_DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for string device number.

—STROKE_DEVICEINUMBER Fevelt b
type STROKE_DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for stroke device numbers.
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-- VALUATOR_DEVICE_NUMBER Level Ob

type VALUATOR_DEVICE_NUMBER is new DEVICE_NUMBER;

-- Provides for valuator device identifiers.

-- CHOICE_PROMPT Level Ob
type CHOICE_PROMPT is (OFF,0ON);

-- Indicates for a choice prompt and echo type whether a specified prompt is to
-- be displayed or not.

-- CHOICE_PROMPTS Level Ob

package CHOICE_PROMPTS is
new GKS_LIST_UTILITIES (CHOICE_PROMPT);

-- Provides for lists of prompts.
-- CHOICE_PROMPT_ECHO_TYPE Level Ob
type CHOICE_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the choice prompt and echo type.

-- CHOICE_PROMPT_ECHO_TYPES Level Ob

package CHOICE_PROMPT_ECHO_TYPES is
new GKS_LIST_UTILITIES (CHOICE_PROMPT_ECHO_TYPE);

-- Provides for lists of choice prompt and echo types.

-- CHOICE_PROMPT_STRING Level Ob
type CHOICE_PROMPT_STRING (LENGTH : STRING_SMALL_NATURAL := 0)is
record
CONTENTS : STRING (1..LENGTH);
end record;

-- Proyvides for a variable length prompt. Objects of this type should be declared
-- uneonstrained to allow for dynamic modification of the length.

=/CHOICE_PROMPT_STRING_ARRAY Level Ob

type CHOICE_PROMPT_STRING_ARRAY is array (POSITIVE range <>)
of CHOICE_PROMPT_STRING;

-- Provides for an array of prompt strings.
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-- CHOICE_PROMPT_STRING_LIST Level Ob
type CHOICE_PROMPT_STRING_LIST(LENGTH:CHOICE_SMALL_NATURAL:= 0)
is record
LIST : CHOICE_PROMPT_STRING_ARRAY (1..LENGTH);
end record;

-- Provides for lists of prompt strings.

-- CHOICE_REQUEST_STATUS Level Ob
—  type CHOICE-REQUEST_STATUS is (OK, NOCHOICE, NONE);

-- Defines the status of a choice input operation for the request function.

-- CHOICE_STATUS Level Ot
subtype CHOICE_STATUS is CHOICE_REQUEST_STATUS range OK..NOCHOICE;

-- Indicates if a choice was made by the operator for the sample, get, and inquiry
-- functions.

-- CHOICE_VALUE Level Of
type CHOICE_VALUE is new POSITIVE;

-- Defines the choice values available on ariimplementation.
-- CLIPPING_INDICATOR Level 0z
type CLIPPING_INDICATOR is (CLIP, NOCLIP);

-- Indicates whether or not-clipping is to be performed.
-- COLOUR_AVAILABLE Level 0
type COLOUR _AVAILABLE is (COLOUR, MONOCHROME);
-- Indicates whether colour output is available on a workstation.
-- PIXEL_COLOUR_INDEX Level 03
type PIXEL_COLOUR_INDEX is new INTEGER range -1. INTEGERLAST;
-- A type for the pixel colour where the value -1 represents an invalid colour index

-- COLOUR_INDEX Level Oa

subtype COLOUR_INDEX is PIXEL_COLOUR_INDEX
range 0.PIXEL_COLOUR_INDEX'LAST;

-- Indices into colour tables are of this type.
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-- COLOUR_INDICES Level Oa

package COLOUR_INDICES is new GKS_LIST_UTILITIES (COLOUR_INDEX);
-- Provides for a set of colour indices which are available on a particular workstation.
-- COLOUR_MATRIX Level Oa

type COLOUR_MATRIX is array (POSITIVE range <>,POSITIVE range <>)
of COLOUR_INDEX;

-- Provides for matrices containing colour indices corresponding to a
-- cell array or pattern array.

-- INTENSITY Level Oa
type INTENSITY is digits PRECISION range 0.0..1.0;
-- Defines the range of possible intensities of a colour.
-- COLOUR_REPRESENTATION Level Oa
type COLOUR_REPRESENTATION is
record
RED  :INTENSITY;
GREEN : INTENSITY;
BLUE :INTENSITY;
end record;

-- Defines the representation of a colour as a.combination of intensities in
-- an RGB colour system.

-- CONTROL_FLAG Level Oa
type CONTROL_FLAG is (CONDITIONALLY, ALWAYS);

-- The control flag is used {0 iridicate the conditions under which the display
-- surface should be cleared.

-- DC_TYPE Level Oa
type DC_TYPE is'digits PRECISION;

-- The typeof a coordinate in the Device Coordinate System.

- DC Level Oa
package DC is new GKS_COORDINATE_SYSTEM (DC_TYPE);

-- Defines the Device Coordinate System.

-- DC_UNITS Level Oa
type DC_UNITS is (METRES, OTHER);
-- Device coordinate units for a particular workstation should be in metres unless

-- the device is incapable of producing a precisely scaled image, and appropriate work-
-- station dependent units otherwise.
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-- DEFERRAL_MODE Level Oa
type DEFERRAL_MODE is (ASAP, BNIG, BNIL, ASTI);
-- Defines the four GKS deferral modes.

-- DISPLAY_CLASS Level Oa

type DISPLAY_CLASS is (VECTOR_DISPLAY,
RASTER_DISPLAY,
OTHER DISPLAY);

-- The classification of a workstation of category OUTPUT or OUTIN.

-- DISPLAY_SURFACE_EMPTY Devel Oa
type DISPLAY_SURFACE_EMPTY is (EMPTY, NOTEMPTY);

-- Indicates whether the display surface is empty.

-- DYNAMIC_MODIFICATION Level 1a
type DYNAMIC_MODIFICATION is (IRG, IMM);

-- Indicates whether an update to the state list is performed immediately (IMM)
-- or requires implicit regeneration (IRG).

-- ECHO_SWITCH Level Ob
type ECHO_SWITCH is (ECHO, NOECHO);
-- Indicates whether or not echoing of the prompt is performed.
-- ERROR_NUMBER Level Oa
type ERROR_NUMBER is new INTEGER;
-- Defines the type.for error indicator values.
-- INPUT_CLASS Level Ob
type INPUT_CLASS is (NONE,

LOCATOR_INPUT,

STROKE_INPUT,

VALUATOR_INPUT,

CHOICE_INPUT,

PICK_INPUT
STRING_INPUT);

-- Defines the input device classifications for workstations of category INPUT or OUTIN.
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-- EVENT_DEVICE_NUMBER Level Oa
type EVENT_DEVICE_NUMBER (CLASS : INPUT_CLASS := NONE) is
record
case CLASS is
when NONE => null;

when LOCATOR_INPUT => LOCATOR_EVENT_DEVICE

: LOCATOR_ DEVICE_NUMBER;
when STROKE_INPUT => STROKE_EVENT_DEVICE

: STROKE_DEVICE_NUMBER;
when VALUATOR_INPUT => VALUATOR_EVENT_DEVICE

NLALILIATOD

YO A I A
T VACUATOR_DCVICEINUMBER;

when CHOICE_INPUT => CHOICE_EVENT DEVICE
: CHOICE_DEVICE _NUMBER;
when PICK_INPUT => PICK_EVENT_DEVICE
: PICK_DEVICE_NUMBER;
when STRING_INPUT => STRING_EVENT_DEVICE
: STRING_DEVICE_NUMBER;
end case;
end record;

-- Provides for returning any class of device number from-the event queue.
-- INPUT_QUEUE_CLASS Level Oa

subtype INPUT_QUEUE_CLASS is INPUT_CLASS range
LOCATOR_INPUT .. STRING_INPUT;

-- Defines the input device classificationS-for situations in which the
-- NONE classification is impossible;

-- EVENT_OVERFLOW_DEVICE_NUMBER Level Oa

type EVENT_OVERFLOW_DPEVICE NUMBER
(CLASS : INPUT (QUEUE_CLASS := LOCATOR_INPUT) is

record
case CLASS. s
when LOCATOR_INPUT => LOCATOR_EVENT DEVICE
: LOCATOR_ DEVICE_NUMBER;
when STROKE_INPUT => STROKE_EVENT_DEVICE

: STROKE_DEVICE_NUMBER;
when VALUATOR_INPUT => VALUATOR_EVENT_DEVICE
: VALUATOR_DEVICE_NUMBER;

when CHOICE_INPUT => CHOICE_EVENT DEVICE
: CHOICE_DEVICE _NUMBER;
when PICK_INPUT => PICK_EVENT DEVICE
: PICK_DEVICE_NUMBER;
when STRING_INPUT => STRING_EVENT DEVICE
 STRING _DEVICE NUMBER;
end case;
end record;
-- FILL AREA_INDEX Level Oa

type FILL_AREA_INDEX is new POSITIVE;

-- Defines fill area bundle table indices.
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-- INTERIOR_STYLE Level Oa

type INTERIOR_STYLE is (HOLLOW, SOLID, PATTERN, HATCH);

-- Defines the fill area interior styles.

-- STYLE_INDEX Level Oa
type STYLE_INDEX is new INTEGER;

-- A style index is either a HATCH_STYLE or a PATTERN_STYLE.

-- FILL,_AREA INDICES Level OQa

package FILL,_AREA_INDICES is
new GKS_LIST_UTILITIES (FILL_AREA_INDEX);

-- Provides for lists of fill area bundle table indices.

-- GDP_ID Level Oa
type GDP_ID is new INTEGER;

-- Selects among the kinds of Generalized Drawing Primitives.

-- GDP_IDS Level Oa
package GDP_IDS is new GKS_LIST_UTILITIES (GDP_ID);

-- Provides for lists of Generalized Drawing Primitive ID's.

-- GKS_LEVEL Level Oa
type GKS_Level is (LOa, LOb, O¢, L1a, L1b, L1c, L2a, L2b, L2c¢);

-- The valid Levels of GKS:

-- GKSM_ITEM_TYPE Level Oa
type GKSM_ITEM-TYPE is new NATURAL;

-- The type-of an item contained in a GKSM metafile.

-- HATCH_STYLE Level Oa
subtype HATCH_STYLE is STYLE_INDEX;

-- Defines the fill area hatch styles type.

-- HATCH_STYLES Level Oa

package HATCH_STYLES is new GKS_LIST_UTILITIES (HATCH_STYLE);

-- Provides for lists of hatch styles.
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-- HORIZONTAL_ALIGNMENT Level Oa

type HORIZONTAL_ALIGNMENT is (NORMAL, LEFT, CENTRE, RIGHT);

-- The alignment of the text extent parallelogram with respect to the horizontal

-- positioning of the text,
r o

-- IMPLEMENTATION_DEFINED_ERROR Level Oa

subtype IMPLEMENTATION_DEFINED_ERROR is ERROR_NUMBER
range ERROR_NUMBER'FIRST .. -1;

Defines the range o

-- defined error has occurred.

-- INPUT_STATUS Lével Ob
type INPUT_STATUS is (OK, NONE);

-- Defines the status of a locator, stroke, valuator, or string operation.

-- INPUT_STRING Level Ob
type INPUT_STRING (LENGTH : STRING_SMALL _NATURAL := 0) is
record
CONTENTS : STRING (1..LENGTH);
end record;

-- Provides a variable length string. Objects.of this type should be declared
-- unconstrained to allow for dynamic modification of the length.

-- INTERIOR_STYLES Level Oa

package INTERIOR_STYLES is
new GKS_LIST_UTILITIES (INTERIOR_STYLE);

-- Provides for lists of interior styles.
-- INVALID_VALUES_INDICATOR Level Oa
type INVALID\VALUES_INDICATOR is (ABSENT, PRESENT);

-- Indicates'whether the value -1 (i.e. "invalid") is absent from or present
-- in the RIXEL_ARRAY parameter returned by INQ_PIXEL_ARRAY.

--{LANGUAGE_BINDING_ERROR Level Oa

subtype LANGUAGE_BINDING_ERROR is ERROR_NUMBER
range 2500 .. 2999;
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-- POLYLINE_INDEX Level Oa

type POLYLINE_INDEX is new POSITIVE;

-- Defines the range of polyline indices.

-- LINETYPE Level Oa
type LINETYPE is new INTEGER;

-- Defines the types of line styles provided by GKS.

- LINEWIDTH Level Oa

type LINEWIDTH is new SCALE_FACTOR range 0.0.SCALE_FACTORLAST;
-- The width of a line is indicated by a scale factor.

-- LINETYPES Level Oa
package LINETYPES is new GKS_LIST_UTILITIES (LINETYPE);

-- Provides for lists of line types.

-- LOCATOR_PROMPT_ECHO_TYPE Level Ob
type LOCATOR_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the locator prompt and echo types.Supported by the implementation.

-- LOCATOR_PROMPT_ECHO_TYPES Level Ob

package LOCATOR_PROMPT_ECHO_TYPES is
new GKS_LIST _UTILITIES (LOCATOR_PROMPT_ECHO_TYPE);,

-- Provides for lists of locator prompt and echo types.

-- POLYMARKER-INDEX Level Oa
type POLYMARKER_INDEX is new POSITIVE;

-- Defines the range of polymarker bundle table indices.

-- MARKER_SIZE Level Oa
type MARKER_SIZE is new SCALE_FACTOR range 0.0..SCALE_FACTOR'LAST;

-- The size of a marker is indicated by a scale factor.

-- MARKER_TYPE Level Oa
type MARKER_TYPE is new INTEGER;

-- Defines the type for markers provided by GKS.

-- MARKER_DATA Level Ob

109


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E) Compiled GKS Specification
-- MARKER_TYPES Level Oa

package MARKER_TYPES is new GKS_LIST_UTILITIES (MARKER_TYPE);
-- Provides for lists of marker types.

-- MORE_EVENTS Level Oa
type MORE_EVENTS is NOMORE, MORE);

-- Indicates whether more events are contained in the input event queue.

-- NDC TYPE 1 EVE ma

type NDC_TYPE is digits PRECISION;
-- Defines the type of a coordinate in the Normalized Device Coordinate System.

-- NDC LEVELm3

package NDC is new GKS_COORDINATE_SYSTEM (NDCCTYPE);

-- Defines the Nommalized Device Coordinate System.

-- NEW_FRAME_NECESSARY Level Oa
type NEW_FRAME_NECESSARY is (NO, YES);

-- Indicates whether a new frame action isiecessary at update.

-- OPERATING_MODE Level Ob
type OPERATING_MODE is (REQUEST_MODE, SAMPLE_MODE, EVENT_MODE);
-- Defines the operating modes of an input device.

-- OPERATING_STATE Level Oa
type OPERATING-STATE is (GKCL, GKOP, WSOP, WSAC, SGOP);

-- Defines the-five GKS operating states.

-- PATTERN_INDEX Level Oa
subtype PATTERN_INDEX is STYLE_INDEX range 1..STYLE_INDEX'LAST;

-- Defines the range of pattern table indices.

-- PATTERN_INDICES Level Oa

package PATTERN_INDICES is
new GKS_LIST_UTILITIES (PATTERN_INDEX);

-- Provides for lists of pattern table indices.
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-- PICK_ID Level 1b

type PICK_ID is new POSITIVE;

-- Defines the range of pick identifiers available on an implementation.

-- PICK_IDS Level 1b

package PICK_IDS is new GKS_LIST_UTILITIES (PICK_ID);

-- Provides for lists of pick identifiers.
————PICKPROMPT-ECHO-TYPE Fevetib

type PICK_PROMPT_ECHO_TYPE is new INTEGER;
-- Defines the pick prompt and echo type.
-- PICK_PROMPT_ECHO_TYPES Level 1b

package PICK_PROMPT_ECHO_TYPES is new GKS_LIST \UTILITIES
(PICK_PROMPT_ECHO_TYPE);

-- Provides for lists of pick prompt and echo types.

-- PICK_REQUEST_STATUS Level 1b
type PICK_REQUEST_STATUS is (OK, NOPICK, NONE);

-- Defines the status of a pick input operation for the request function.

-- PICK_STATUS Level 1b
subtype PICK_STATUS is PICK_REQUEST_STATUS range OK..NOPICK;

-- Defines the status of a pick input operation for the sample, get, and inquiry func

-- PIXEL,_COLQUR_MATRIX Level Oaj

type PIXELL_COLOUR_MATRIX is array (POSITIVE range <>,
POSIFIVE range <>) of PIXEL,_COLOUR_INDEX;

-- Proyides for matrices of pixel colours.
<X POLYLINE_INDICES Level Oa

package POLYLINE_INDICES is
new GKS_LIST_UTILITIES (POLYLINE_INDEX);

-- Provides for lists of polyline indices.
-- POLYMARKER_INDICES Level Oa

package POLYMARKER_INDICES is
new GKS_LIST_UTILITIES (POLYMARKER_INDEX);

-- Provides for lists of polymarker indices.

[ions.
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-- RADIANS Level 1a
type RADIANS is digits PRECISION;

-- Values used in performing segment transformations (rotation angle). Positive indicates
-- an anticlockwise direction.

-- RANGE_OF_EXPANSIONS Level Oa

type RANGE_OF_EXPANSIONS is
record
MIN :CHAR_EXPANSION;
MAX :CHAR_EXPANSION;
end record;

-- Provides a range of character expansion factors.
-- RASTER_UNITS Level Oa
type RASTER_UNITS is new POSITIVE;
-- Defines the range of raster units.
-- RASTER_UNIT_SIZE Level Oa
type RASTER_UNIT_SIZE is
record
X : RASTER_UNITS;
Y : RASTER_UNITS;
end record;
-- Defines the size of a display screen-int raster units on a raster device.
-- REGENERATION_MODE Level Oa
type REGENERATION_MODE is (SUPPRESSED, ALLOWED);
-- Indicates whether implicit regeneration of the display is suppressed or allowed.
-- RELATIVE_PRIORITY Level Oa
type RELATIVE_PRIORITY is (HIGHER,LOWER);
-- Indicates the relative priority between two normalization transformations.

--‘RETURN_VALUE_TYPE Level Oa
type RETURN_VALUE_TYPE is (SET,REALIZED);

—Indicates-whether the retumned-vatues shoutd be-as they were ser by the progranm or as
-- they were actually realized on the device.
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-- SEGMENT_DETECTABILITY . Level 1a

type SEGMENT_DETECTABILITY is (UNDETECTABLE, DETECTABLE);

-- Indicates whether a segment is detectable or not.

-- SEGMENT_HIGHLIGHTING Level 1a
type SEGMENT_HIGHLIGHTING is (NORMAL,HIGHLIGHTED);

-- Indicates whether a segment is highlighted or not.

== SEGMENT NAME Level 1a

-

vne SECMENT NAME ic new POCSTITIVE:
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-- Defines the range of segment names.

-- SEGMENT_NAMES Level 1a
package SEGMENT_NAMES is new GKS_LIST_UTILITIES (SEGMENT_NAME];
-- Provides for lists of segment names.

-- SEGMENT_PRIORITY Level 1a
type SEGMENT_PRIORITY is digits PRECISION range 0.0..1.0;

-- Defines the priority of a segment.

-- SEGMENT_VISIBILITY Level 1a
type SEGMENT_VISIBILITY is (VISIBLE, INVISIBLE);

-- Indicates whether a segment'is visible or not.

-- STRING_PROMPT_ECHO_TYPE Level Ob
type STRING_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the-string prompt and echo types.

-- STRING._PROMPT_ECHO_TYPES Level Ob

package’STRING_PROMPT_ECHO_TYPES is
new GKS_LIST_UTILITIES (STRING_PROMPT_ECHO_TYPE);

-- Provides for lists of string prompt and echo types.

-- STROKE_PROMPT_ECHO_TYPE Level Ob

type STROKE_PROMPT_ECHO_TYPE is new INTEGER;
-- Defines the stroke prompt and echo types.
-- STROKE_PROMPT_ECHO_TYPES Level Ob
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package STROKE_PROMPT_ECHO_TYPES is
new GKS_LIST_UTILITIES (STROKE_PROMPT _ECHO_TYPE);

-- Provides for lists of stroke prompt and echo types.
-- VERTICAL_ALIGNMENT Level Oa
type VERTICAL_ALIGNMENT is (NORMAL, TOP, CAP, HALF, BASE, BOTTOM);

-- The alignment of the text extent parallelogram with respect to the vertical positioning of
-- the text.

-- TEXT ALIGNMENT Level Oa

type TEXT_ALIGNMENT is
record
HORIZONTAL : HORIZONTAL_ALIGNMENT;
VERTICAL : VERTICAL_ALIGNMENT;
end record;

-- The type of the attribute controlling the positioning of the text éxtent parallelogram
-- inrelation to the text position, having horizontal and vertical’components as

-- defined above.

-- WC_TYPE Level Oa
type WC_TYPE is digits PRECISION;

-- Defines the range of accuracy for World Coordinate types.

- WC Level Oa
package WC is new GKS_COORDINATE_SYSTEM (WC_TYPE);

-- Defines the World Coordinate-System.

-- TEXT_EXTENT_PARALLELOGRAM Level Oa

type TEXT_EXTENTCPARALLELOGRAM is
record
LOWER-LEFT : WC.POINT;
LOWER_RIGHT : WC.POINT;
URPER_RIGHT : WC.POINT;
UPPER_LEFT : WC.POINT;
énd record;

<> Defines the comer points of the text extent parallelogram with respect to the
== vertical positioning of the text.

-- TEXT_FONT Level Oa
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-- TEXT_PRECISION Level Oa
type TEXT_PRECISION is (STRING_PRECISION,

CHAR_PRECISION,

STROKE_PRECISION);

-- The precision with which text appears.

-- TEXT_FONT_PRECISION Level Oa
type TEXT_FONT_PRECISION is
record

T

FONT - TEXT_FONT;
PRECISION - TEXT_PRECISION;
end record;

-- This type defines a record describing the text font and precision aspeet.
-- TEXT_FONT_PRECISIONS Level Oa

package TEXT_FONT_PRECISIONS is
new GKS_LIST_UTILITIES (TEXT_FONT_PRECISION);

-- Provides for lists of text font and precision pairs.
-- TEXT_INDEX Level Oa
type TEXT_INDEX is new POSITIVE;
-- Defines the range of text bundle table\indices.
-- TEXT_INDICES Level Oa
package TEXT_INDICES is‘new GKS_LIST_UTILITIES (TEXT_INDEX);
-- Provides for lists of text indices.
-- TEXT_PATH Level Oa
type TEXT RATH is (RIGHT,LEFT,UP,DOWN);
-- Thedirection taken by a text string.
-- TRANSFORMATION_FACTOR Level 1a
type TRANSFORMATION_FACTOR is

record

X : NDC_TYPE;
Y : NDC_TYPE;

end record;

-- Scale factors used in building transformation matrices for performing segment
-- transformations.
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-- TRANSFORMATION_MATRIX Level 1a

type TRANSFORMATION_MATRIX is array (1..2, 1..3) of NDC_TYPE;

-- For segment transformations mapping within NDC space.

-- TRANSFORMATION_NUMBER Level Oa
type TRANSFORMATION_NUMBER is new NATURAL;

-- A normalization transformation number.

subtype POSITIVE_TRANSFORMATION_NIIMRBER is

TRANSFORMATION_NUMBER
range 1 .. TRANSFORMATION_NUMBER'LAST;

-- A normalization transformation number corresponding to a settable transformation.
-- TRANSFORMATION_PRIORITY_ARRAY Level Oa

type TRANSFORMATION_PRIORITY_ARRAY is array (POSITIVE range <>)
of TRANSFORMATION_NUMBER;

-- Type to store transformation numbers.

-- TRANSFORMATION_PRIORITY_LIST Level Oa

type TRANSFORMATION_PRIORITY_LIST(LENGTH:SMALL_NATURAL:=0) is
Im%rgN'I'ENTS : TRANSFORMATIONPRIORITY_ARRAY (1.LENGTH);
end record;

-- Provides for a prioritised list of transformation numbers.

-- UPDATE_REGENERATION./FLAG Level Oa

type UPDATE_REGENERATION_FLAG is (PERFORM, POSTPONE);

-- Flag indicating regefieration action on display.

-- UPDATE_STATE Level Oa

type UPDATE-STATE is (NOTPENDING, PENDING);

-- Indicates whether or not a workstation transformation change has been requested
-- andinot yet provided.

-<_VALUATOR_INPUT_VALUE Level Ob
type VALUATOR_INPUT_VALUE is digits PRECISION;

-- Defines the range of accuracy of input values on an implementation.
-- VALUATOR_PROMPT_ECHO_TYPE Level Ob
type VALUATOR_PROMPT_ECHO_TYPE is new INTEGER;

-- Defines the possible range of valuator prompt and echo types.
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-- VALUATOR_PROMPT_ECHO_TYPES Level Ob

package VALUATOR_PROMPT_ECHO_TYPES is
new GKS_LIST_UTILITIES (VALUATOR_PROMPT_ECHO_TYPE),

-- Provides for lists of valuator prompt and echo types.
-- VARIABLE_COLOUR_MATRIX Level Oa

type VARIABLE_COLOUR_MATRIX (DX: SMALL_NATURAL :=0;
DY : SMALL_NATURAL :=0) is
record
MATRIX : COLOUR_MATRIX (1..DX, 1..DY);
end record;

-- Provides for variable sized matrices containing colour indices corresponding to
-- acell array or pattern array.

-- VARIABLE_CONNECTION_ID Level Oa
type VARIABLE_CONNECTION_ID
(LENGTH : STRING_SMALL_NATURAL :=0) is
record
CONNECT : STRING (1.LENGTH);
end record;

-- Defines a variable length connection identifier.for
-- INQ_WS_CONNECTION_AND_TYPE

-- VARIABLE_PIXEL_COLOUR_MATRIX Level Oa
type VARIABLE_PIXEL_COLOUR-MATRIX (DX : SMALL_NATURAL :=0;
DY : SMALL_NATURAL :=0)is
record
MATRIX : PIXEL.COLOUR_MATRIX (1..DX, 1..DY);
end record,;
-- Provides for variable sized matrices of pixel colours.
-- WS_CATEGORY Level Oa
type WS_CATEGORY is (OUTPUT, INPUT, OUTIN, WISS, MO, MD);
-- Typefor GKS workstation categories.
< WS_ID Level Oa

type WS_ID is new POSITIVE;

——Defines the range Of WOTKstation fdemntifiers:
-- WS_IDS Level Oa
package WS_IDS is new GKS_LIST_UTILITIES (WS_ID);

-- Provides for lists of workstation identifiers.
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-- WS_STATES Level Oa
type WS_STATE is (INACTIVE, ACTIVE);
-- The state of a workstation.

-- WS_TYPES Level Oa
type WS_TYPE is new POSITIVE;

-- Range of values corresponding to valid workstation types. Constants specifying names
-- for the various types of workstations should be provided by an implementation.

-- WS_TYPES Level Oa

package WS_TYPES is new GKS_LIST UTILITIES (WS_TYPE);

-- Provides for lists of workstation types.

-- INDIVIDUAL_ATTRIBUTE_VALUES Level Oa
type INDIVIDUAL_ATTRIBUTE_VALUES is
record
TYPE_OF _LINE :LINETYPE;
WIDTH : LINEWIDTH;
LINE_COLOUR : COLOUR_INBEX;
TYPE_OF_MARKER : MARKER~FYPE;
SIZE : MARKER SIZE;
MARKER_COLOUR : COLOUR_INDEX;
FONT_PRECISION : TEXT FONT_PRECISION;
EXPANSION : CHAR_EXPANSION;
SPACING CHAR_SPACING;
TEXT_COLOUR COLOUR_INDEX;
INTERIOR :INTERIOR_STYLE;
STYLE : STYLE_INDEX;
FILL_AREA_COLOUR : COLOUR_INDEX;
ASF : ASF_LIST;
end record;

-- A record containing:all of the current individual attributes for the procedure
-- INQ_CURRENT.INDIVIDUAL_ATTRIBUTE_VALUES.
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-- PRIMITIVE_ATTRIBUTE_VALUES

type PRIMITIVE_ATTRIBUTE_VALUES is
record

INDEX_POLYLINE
INDEX_POLYMARKER
INDEX_TEXT
CHAR_HEIGHT
CHAR_UP_VECTOR
CHAR_WIDTH
CHAR_BASE_VECTOR
PATH

— ATIGNMENT

ISO 8651-3 : 1988 (E)
Level Oa

: POLYLINE_INDEX;

: POLYMARKER_INDEX;
: TEXT _INDEX;

: WC.MAGNITUDE;

: WC.VECTOR;

: WC.MAGNITUDE;

: WC.VECTOR;

: TEXT_PATH,;

- TEXT_ALIGNMENT;

INDEX_FILL_AREA

PATTERN_WIDTH_VECTOR

PATTERN_HEIGHT _VECTOR

PATTERN_REFERENCE_POINT
end record;

-- A record containing all of the current primitive attributes for the procedure
-- INQ_CURRENT_PRIMITIVE_ATTRIBUTE_VALUES.

The following defines the predefined exception GKS_ERROR defined in Section 3.2.3.

GKS_ERROR : exception;

-- procedures.

-- The following constants define the GKS standard line types

: FILL_AREA_INDEX;
: WC.VECTOR,;

: WC.VECTOR,;

: WC.POINT;

Following are the declarations of implementation dependent constants for defining GKS/Ada
-- types. Some of the constants are used for defining default parameter values for GKS

SOLID_LINE ~constant LINETYPE =1;
DASHED_LINE : constant LINETYPE =2;
DOTTED_LINE : constant LINETYPE =3;
DASHED_DOTTED_LINE : constant LINETYPE =4;

The following constants define the GKS standard marker types:

DOT_MARKER : constant MARKER_TYPE =1;
PLUS_MARKER : constant MARKER_TYPE =2;
STAR_MARKER : constant MARKER_TYPE =3;
ZERO_MARKER : constant MARKER_TYPE =4;
X_MARKEKR : constant MARKER_TYPE =5;

-- The following constants define the prompt and echo types supported by GKS:
DEFAULT_LOCATOR : constant LOCATOR_PROMPT_ECHO_TYPE [ 1;
CROSS_HAIR_LOCATOR : constant LOCATOR_PROMPT_ECHO_TYPE 2;
TRACKING CROSS LOCATOR :constant LOCATOR_PROMPT_ECHO_TYPE  =3;
RUBBER_BAND_LINE_LOCATOR : constant LOCATOR_PROMPT_ECHO_TYPE  :=4;
RECTANGLE_LOCATOR : constant LOCATOR_PROMPT_ECHO_TYPE :=35;
DIGITAL_LOCATOR : constant LOCATOR_PROMPT_ECHO_TYPE :=6;
DEFAULT_STROKE : constant STROKE_PROMPT_ECHO_TYPE =1;
DIGITAL_STROKE : constant STROKE_PROMPT_ECHO_TYPE =2;
MARKER_STROKE : constant STROKE_PROMPT_ECHO_TYPE =3;
LINE_STROKE : constant STROKE_PROMPT_ECHO_TYPE =4;
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DEFAULT_VALUATOR : constant VALUATOR_PROMPT_ECHO_TYPE :=1;
GRAPHICAL_VALUATOR : constant VALUATOR_PROMPT_ECHO_TYPE :=2;
DIGITAL_VALUATOR : constant VALUATOR_PROMPT_ECHO_TYPE :=3;
DEFAULT_CHOICE : constant CHOICE_PROMPT_ECHO_TYPE =1;
PROMPT_ECHO_CHOICE : constant CHOICE_PROMPT_ECHO_TYPE =2;
STRING_PROMPT_CHOICE : constant CHOICE_PROMPT_ECHO_TYPE =3;
STRING_INPUT_CHOICE : constant CHOICE_PROMPT_ECHO_TYPE =4;
SEGMENT_CHOICE : constant CHOICE_PROMPT_ECHO_TYPE =5;
DEFAULT_STRING : constant STRING_PROMPT_ECHO_TYPE =1;
DEFAULT_PICK : constant PICK_PROMPT_ECHO_TYPE =1
GROUP_HIGHLIGHT_PICK : constant PICK_PROMPT_ECHO_TYPE =2
SEGMENT_HIGHLIGHT_PICK : constant PICK_PROMPT_ECHO_TYPE =3
-1 The following constants are used for defining default parameter value for GKS procedures.

DEFAULT_MEMORY_UNITS : constant =0

DEFAULT_ERROR_FILE : constant STRING =""

end GKS_TYPES;
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-- THE GKS PACKAGE

with GKS_TYPES;
use GKS_TYPES;

package GKS is
-- The package GKS contains all of the procedures that are required to implement GKS level 2c.

-- The following data types are the GKS private types and are included in package GKS for ease
-- of manipulation.

-- CHOICE_DATA_RECORD Level Ob

type CHOICE_DATA_RECORD (PROMPT_ECHO_TYPE:
CHOICE_PROMPT_ECHO_TYPE := DEFAULT_CHOICE) is private;

-- Defines a record for initialising choice input.

type GKSM_DATA_RECORD (TYPE_OF_ITEM : GKSM ITEM_TYPE := 0;
LENGTH : NATURAL := 0) is private;

-- A data record for GKSM metafiles.

type LOCATOR_DATA_RECORD (PROMPT.ECHO_TYPE :
LOCATOR_PROMPT_ECHO_TYPE := DEFAULT_LOCATOR) is private;

-- Defines a record for initialising locator-input.
-- PICK_DATA_RECORD Leve

type PICK_DATA_RECORD.(PROMPT_ECHO_TYPE :
PICK_PROMPT_ECHO_TYPE := DEFAULT_PICK) is private;

-- Defines a record/for-initialising pick input.
-- STRING_DATARECORD Level Ob

type STRING_DATA_RECORD (PROMPT_ECHO_TYPE :
STRING_PROMPT_ECHO_TYPE := DEFAULT_STRING) is private;

-~ Defines a record for initialising string input.

ASTROKE_DATA_RECORD Leve

-- GKSM_DATA_RECORD Level

-- LOCATOR_DATA_RECORD Leve

type STROKE_DATA_RECORD (PROMPT_ECHOU_IYPE™
STROKE_PROMPT_ECHO_TYPE := DEFAULT_STROKE) is private;

-- Defines a record for initialising stroke input.

Ob

Ob

1b

| Ob

-- VALUATOR_DATA_RECORD Level Ob

type VALUATOR_DATA_RECORD (PROMPT_ECHO_TYPE :

121


https://standardsiso.com/api/?name=24141e2906b90b6e62999c0101a2734d

ISO 8651-3 : 1988 (E) Compiled GKS Specification
VALUATOR_PROMPT_ECHO_TYPE := DEFAULT_VALUATOR) is private;

-- Defines a record for initialising valuator input.
-- Subprograms for Manipulating Input Data Records

-- The procedures and functions defined below are those necessary for constructing and

-- inquiring the input data records, declared as private types in this package for each of

-- the six classes of input devices defined by the GKS specification the Locator,

-- Stroke, Valuator, Choice, Pick, and String logical devices. The procedures listed here
-- are used to construct the data records for each of the prompt and echo types of a device
-- class to be used for initializing a particular input device. Assorted functions are also
-- provided so that an application of GKS/Ada may examine the parts of the data record

-- which are defined by GKS. Any implementation specific information in the data

-- records is kept private and unavailable. The exception GKS_ERROR (class

-- LANGUAGE_BINDING_ERROR) is raised if any of the below procedures are used

-- incorrectly. That is, if an illegal prompt and echo type is used then error number 2500 is
-- logged onto the error file.

-- Locator Data Record Operations
procedure BUILD_LOCATOR_DATA_RECORD
(PROMPT_ECHO_TYPE : in LOCATOR_PROMPT_ECHO_TYPE;
DATA_RECORD :out LOCATOR_DATA_RECORD);

-- Constructs and returns a locator data record.

procedure BUILD_STROKE_DATA_RECORD

(PROMPT_ECHO_TYPE : in STROKE_PROMPT_ECHO_TYPE;
BUFFER_SIZE : inPOSITIVE;
DATA_RECORD : 0ut'STROKE_DATA_RECORD);

-- Constructs and returns a stroke data record.
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return POSITIVE;
-- Valuator Data Record Operations.

procedure BUILD_VALUATOR__DATA_RECORD

(PROMPT_ECHO_TYPE :in VALUATOR_PROMPT_ECHO_TYPE;
LOW_VALUE :in VALUATOR _ INPUT VALUE
HIGH_VALUE :in VALUATOR_INPUT_VALUE;
DATA_RECORD :out VALUATOR_DATA_RECORD);

-- Constructs and returns a valuator data record.

function HIGH_VALUE (DATA_RECORD : in VALUATOR_DATA_RECORD)

return VALUATOR_INPUT_VALUE;

-- Returns the high value for the valuator stored in the valuator data record.

function LOW_VALUE (DATA_RECORD : in VALUATOR_DATA_RECORD)
return VALUATOR_INPUT_VALUE;

-- Returns the low value for the valuator stored in the valuator data record

-- Choice Data Record Operations.

procedure BUILD_CHOICE_DATA_RECORD
(PROMPT_ECHO_TYPE : in CHOICE_PROMPT _ECHO_TYPE;
DATA_RECORD : out CHOICE_DATA_RECORD);

-- Constructs and returns a choice data record.

-- Pick Data Record Operation.

procedure BUILD_PICK_DATA_RECORD
(PROMPT_ECHO_TYPE : in PICK_PROMPT_ECHO_TYPE;
DATA_RECORD : out PICK_DATA_RECORD);

-- Construct and returns a pick data record.
-- String Data Record(Operations.

procedure BUILD-STRING_DATA_RECORD

(PROMPTECHO_TYPE : in STRING_PROMPT_ECHO_TYPE;
INPUT)BUFFER_SIZE : in POSITIVE;
INITTAL_CURSOR_POSITION :in NATURAL,;

DATA_RECORD : out STRING_DATA_RECORD);

%>Construct and returns a string data record.

function INPUT BUFFER_SIZE

(DATA_RECORD : in STRING_DATA_RECORD) return NATURAL;

-- Returns the size of the buffer used for storing string input stored in the string data record.
function INITIAL_CURSOR_POSITION
(DATA_RECORD : in STRING_DATA_RECORD) return NATURAL;

-- Returns the initial cursor position for string input stored in the string data record.
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-- GKS procedures

-- CONTROL FUNCTIONS

procedure OPEN_GKS
(ERROR_FILE :in STRING := DEFAULT_ERROR_FILE;
AMOUNT_OF_MEMORY :in NATURAL := DEFAULT_MEMORY_UNITS);

procedure CLOSE_GKS;

procedure OPEN_WS

WS :in WS_ID;
CONNECTION - in STRING:
TYPE_OF_WS :in WS_TYPE);

progedure CLOSE_WS

(WS :in WS_ID);
procedure ACTIVATE_WS
(WS :in WS_ID);
profedure DEACTIVATE_WS
(WS :in WS_ID);
protedure CLEAR_WS
(WS :in WS_ID;
FLAG : in CONTROL_FLAG);
profedure REDRAW_ALL_SEGMENTS_ON_WS
(WS :in WS_ID);
progedure UPDATE_WS
(WS :in WS_ID;
REGENERATION : in UPDATE_REGENERATION_FLAG);
progedure SET_DEFERRAIL_STATE
(WS :in WS_ID;
DEFERRAL : in DEFERRAL_MODE;
REGENERATION : inREGENERATION_MODE);
pro¢edure MESSAGE
(WS :in WS_ID;
CONTENTS : in STRING);

-- |OUTPUT RUNCTIONS

progedure POLYLINE

(POINTS :in WC.POINT_ARRAY);
prodedare POLYMARKER

(POINTS : in WC.POINT_ARRAY);
procedure TEXT

(POSITION : in WC.POINT;

CHAR_STRING : in STRING);

procedure FILL, AREA
(POINTS : in WC.POINT_ARRAY);
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procedure CELL_ARRAY

(CORNER_1_1 : in WC.POINT;
CORNER_DX_DY : in WC.POINT;
CELLS : in COLOUR_MATRIX);

-- OUTPUT ATTRIBUTE FUNCTIONS

procedure SET_POLYLINE_INDEX
(INDEX : in POLYLINE_INDEX);

procedure SET_LINETYPE

: 1988 (E)

(TYPE_OE LINE : in LINETYPE);

procedure SET_LINEWIDTH_SCALE_FACTOR
(WIDTH : in LINEWIDTH);

procedure SET_POLYLINE_COLOUR_INDEX
(LINE_COLOUR  :in COLOUR_INDEX);

procedure SET_POLYMARKER_INDEX
(INDEX : in POLYMARKER_INDEX);

procedure SET_MARKER_TYPE
(TYPE_OF_MARKER : in MARKER_TYPE);

procedure SET_MARKER_SIZE_SCALE_FACTOR
(SIZE : in MARKER_SIZE);

procedure SET_POLYMARKER_COLOUR_INDEX
(MARKER_COLOUR : in COLOUR_INDEX);

procedure SET_TEXT_INDEX
(INDEX : in TEXT_INDEX);

procedure SET_TEXT_FONT_AND PRECISION
(FONT_PRECISION : in TEXT_FONT_PRECISION);

procedure SET_CHAR_EXPANSION_FACTOR
(EXPANSION =in CHAR_EXPANSION);

procedure SET_CHAR-SPACING
(SPACING : in CHAR_SPACING);
procedure SET_TEXT_COLOUR_INDEX
(TEXT_COLOUR : in COLOUR_INDEX);

precedure SET_CHAR_HEIGHT
(HEIGHT : in WC.MAGNITUDE);

procedure SET_CHAR_UP_VECTOR
(CHAR_UP_VECTOR :in WC.VECTOR);

procedure SET_TEXT_PATH
(PATH :in TEXT_PATH);
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procedure SET_TEXT_ ALIGNMENT
(ALIGNMENT :in TEXT _ALIGNMENT);

y

procedure SET_FILL,_AREA_INDEX
(INDEX :in FILL_AREA_INDEX);

procedure SET_FILL,_AREA_INTERIOR_STYLE
(INTERIOR : in INTERIOR_STYLE);

procedure SET_FILL_AREA_STYLE_INDEX
(STYLE :in STYLE_INDEX);

procedure SET FILLL. AREA COLOUR INDEX
(FILL_AREA_COLOUR :in COLOUR_INDEX);

rocedure SET_PATTERN _SIZE

Lo e

(SIZE : in WC.SIZE);
grocedure SET_PATTERN_REFERENCE_POINT
(POINT : in WC.POINT);
procedure SET_ASF
(ASF : in ASF_LIST);
prrocedure SET_PICK_ID
(PICK : in PICK_ID);
procedure SET_POLYLINE_REPRESENTATION
(WS :in WS_ID;
INDEX : in POLYLINECINDEX;
TYPE_OF_LINE : in LINETYPE:
WIDTH :in LINEWIDTH;
LINE_COLOUR : in COLOUR_INDEX);
procedure SET_POLYMARKER_REPRESENTATION
(WS «in' WS_ID;
INDEX 1'in POLYMARKER_INDEX;
TYPE_OF_MARKER : in MARKER_TYPE;
SIZE : in MARKER_SIZE;
MARKER_COLOUR : in COLOUR_INDEX);
procedure SET_TEXT_REPRESENTATION
WS :in WS_ID;
INDEX :in TEXT_INDEX;
FONT_PRECISION : in TEXT_FONT_PRECISION;
EXPANSION : in CHAR_EXPANSION;
SPACING : in CHAR_SPACING;
TEXT_COLOUR : in COLOUR_INDEX);
p100edure SET_FILL_AREA_REPRESENTATION
WS I WSTID;
INDEX :in FILL_AREA_INDEX;
INTERIOR :in INTERIOR_STYLE;
STYLE :in STYLE_INDEX;
FILL_AREA_COLOUR : in COLOUR_INDEX);
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procedure SET_PATTERN_REPRESENTATION

(WS :in WS_ID;
INDEX : in PATTERN_INDEX;
PATTERN : in COLOUR_MATRIX);
procedure SET_COLOUR_REPRESENTATION
WS :in WS_ID;
INDEX . in COLOUR_INDEX;
RGB_COLOUR : in COLOUR_REPRESENTATION);

-- TRANSFORMATION FUNCTIONS

4 ST _UWINDOWL
ProclatnrCOInT VY IOy

(TRANSFORMATION :in POSITIVE_TRANSFORMATION_NUMBER,;
WINDOW_LIMITS : in WC.RECTANGLE_LIMITS);

procedure SET_VIEWPORT
(TRANSFORMATION :in POSITIVE_TRANSFORMATION_NUMBER;
VIEWPORT_LIMITS :in NDC.RECTANGLE_LIMITS);

procedure SET_VIEWPORT_INPUT_PRIORITY

(TRANSFORMATION : in TRANSFORMATION_NUMBER;
REFERENCE_TRANSFORMATION : in TRANSFORMATION_NUMBER;
PRIORITY : in RELATIVE_PRIORITY);

procedure SELECT_NORMALIZATION_TRANSFORMATION
(TRANSFORMATION :in TRANSFORMATION.NUMBERY);

procedure SET_CLIPPING_INDICATOR

(CLIPPING : in CLIPPING_INDICATOR);
procedure SET_WS_WINDOW
WS 1 in"'WS_ID;
WS_WINDOW_LIMITS :.in NDC.RECTANGLE_LIMITS);
procedure SET_WS_VIEWPORT,
(WS :in WS_ID;
WS_VIEWPORT_LIMITS : in DCRECTANGLE_LIMITS);

-- SEGMENT FUNCTIONS

procedure CREATE, SEGMENT
(SEGMENT : in SEGMENT_NAME);

procedure‘CEOSE_SEGMENT;
procedure RENAME_SEGMENT

(OLD_NAME : in SEGMENT_NAME;
NEW_NAME : in SEGMENT_NAME);

procedure DELETE_SEGMENT
(SEGMENT : in SEGMENT_NAME);

procedure DELETE_SEGMENT_FROM_WS

(WS :in WS_ID;
SEGMENT : in SEGMENT_NAME);
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procedure ASSOCIATE_SEGMENT_WITH_WS

(WS :in WS_ID;

SEGMENT : in SEGMENT_NAME);
procedure COPY_SEGMENT_TO_WS

(WS :in WS_ID;

SEGMENT : in SEGMENT_NAME);

procedure INSERT_SEGMENT
(SEGMENT : in SEGMENT_NAME;
TRANSFORMATION  :in TRANSFORMATION_MATRIX);

procedure SET SEGMENT TRANSFORMATION
(SEGMENT : in SEGMENT_NAME;
TRANSFORMATION : in TRANSFORMATION_MATRIX);

progedure SET_VISIBILITY

(SEGMENT : in SEGMENT_NAME;
VISIBILITY : in SEGMENT_VISIBILITY);
pro¢edure SET_HIGHLIGHTING
(SEGMENT : in SEGMENT_NAME;
HIGHLIGHTING : in SEGMENT_HIGHLIGHTING);
pro¢edure SET_SEGMENT_PRIORITY
(SEGMENT : in SEGMENT_NAME;
PRIORITY : in SEGMENT_PRIORITY);
prodedure SET_DETECTABILITY
(SEGMENT : in SEGMENT_NAME;
DETECTABILITY :in SEGMENT .DETECTABILITY);

-- |INPUT FUNCTIONS

progedure INITIALISE_LOCATOR

(WS :in WS_ID;
DEVICE :in LOCATOR_DEVICE_NUMBER;
INITIAL_TRANSFORMATION : in TRANSFORMATION_NUMBER;
INITIAL_POSITION :in WC.POINT;
ECHO_AREA :in DC.RECTANGLE_LIMITS;
DATA_RECORD :in LOCATOR_DATA_RECORD);
prodedure INITIALISE STROKE
(WS :in WS_ID;
DEVICE :in STROKE_DEVICE_NUMBER;
INITIAL "TRANSFORMATION : in TRANSFORMATION_NUMBER;
INITIAL JSSTROKE :in WC.POINT_ARRAY;
ECHO_AREA :in DC.RECTANGLE_LIMITS;
DATA_RECORD :in STROKE_DATA_RECORD);
procedure INITTIALISE_VALUATOR
(WS :in WS_ID;
DEVICE :in VALUATOR_DEVICE_NUMBER;
INITIAL_VALUE :in VALUATOR_INPUT_VALUE;
ECHO_AREA : in DCRECTANGLE_LIMITS;
DATA_RECORD :in VALUATOR_DATA_RECORD);
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procedure INITIALISE_CHOICE
WS
DEVICE
INITIAL_STATUS
INITIAL_CHOICE
ECHO_AREA
DATA_RECORD

procedure INITIALISE_PICK
WS
DEVICE
INITIAL_STATUS

ISO 8651-3

:in WS_ID;

: in CHOICE_DEVICE_NUMBER;
: in CHOICE_STATUS;

: in CHOICE_VALUE;

: in DCRECTANGLE_LIMITS;

: in CHOICE_DATA_RECORD);

:in WS_ID;
: in PICK_DEVICE_NUMBER;
: in PICK_STATUS;

——INITTAL-_SEGMENT
INITIAL_PICK
ECHO_AREA
DATA_RECORD

procedure INITIALISE_STRING
(WS
DEVICE
INITIAL_STRING
ECHO_AREA
DATA_RECORD

procedure SET_LOCATOR_MODE
(WS
DEVICE
MODE
SWITCH

procedure SET_STROKE_MODE
(WS
DEVICE
MODE
SWITCH

procedure SET_VALUATOR_MODE
WS
DEVICE
MODE
SWITCH

procedure SET_CHOICE_MODE
(WS
DEVICE
MODE
SWITCH

pfocedure SET_PICK_MODE

+—in- SEGMENT NAME;
: in PICK_ID;

: in DCRECTANGLE_LIMITS;
: in PICK_DATA_RECORD);

: 1988 (E)

:in WS_ID;

:in STRING_DEVICE_NUMBER;
: in INPUT_STRING;

: in DCRECTANGLE_LIMITS;

: in STRING_DATA_RECORD);

:in WS_ID;

: in LOCATOR_DEVICE_NUMBER;
: in OPERATING.MODE;

: in ECHO_SWITCH);

: in WSUD;

: in STROKE_DEVICE_NUMBER;
: innOPERATING_MODE;

+=in ECHO_SWITCH);

: in WS_ID;

:in VALUATOR_DEVICE_NUMBER;
: in OPERATING_MODE;

: in ECHO_SWITCH),

:in WS_ID;

: in CHOICE_DEVICE_NUMBER;
: in OPERATING_MODE;

: in ECHO_SWITCH);

(WS :in WS_ID;
DEVICE : in PICK_DEVICE_NUMBER;
MODE : in OPERATING_MODE;
SWITCH : in ECHO_SWITCH);
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(WS :in WS_ID;
DEVICE :in STRING_DEVICE_NUMBER;
MODE : in OPERATING_MODE;
SWITCH : in ECHO_SWITCH);
procedure REQUEST_LLOCATOR
WS : in WS_ID;
DEVICE :in LOCATOR_DEVICE_NUMBER;
STATUS : out INPUT_STATUS;
TRANSFORMATION : out TRANSFORMATION_NUMBER;
POSITION : out WC.POINT);
procedure REQUEST_STROKE
(WS :in WS_ID;
DEVICE :in STROKE_DEVICE_NUMBER;
STATUS : out INPUT_STATUS;
TRANSFORMATION : out TRANSFORMATION_NUMBER;

STROKE_POINTS

rocedure REQUEST_VALUATOR
A

DEVICE

STATUS
VALUE

e

procedure REQUEST_CHOICE
(WS
DEVICE
STATUS
CHOICE_NUMBER

rocedure REQUEST_PICK
(WS
DEVICE
STATUS
SEGMENT
PICK

o]

rocedure REQUEST_STRING
(WS
DEVICE
STATUS
CHAR_STRING

=

procedure SAMPLE_LOCATOR
(WS
DEVICE
TRANSFORMATION
POSITION

: out WC.POINT_LIST);

:in WS_ID;

:in VALUATOR_DEVICE_NUMBER;
: out INPUT_STATUS;

: out VALUATOR_INPUT_VALUE);

:in WS_ID;

. in CHOICE_DEVICE_NUMBER;

: out CHOICE_REQUEST_STATUS;
: out CHOICE, VALUE);

:inWS_ID;

»in PICK_DEVICE_NUMBER;
~out PICK_REQUEST_STATUS;
: out SEGMENT_NAME;

: out PICK_ID);

:in WS_ID;

:in STRING_DEVICE_NUMBER;
: out INPUT_STATUS;

: out INPUT_STRING);

:in WS_ID;

:in LOCATOR_DEVICE_NUMBER;

: out TRANSFORMATION_NUMBER;
: out WC.POINT);

procedure SAMPLE_STROKE
WS
DEVICE
TRANSFORMATION
STROKE_POINTS
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procedure SAMPLE_VALUATOR
WS
DEVICE
VALUE

procedure SAMPLE_CHOICE
WS
DEVICE
STATUS
CHOICE_NUMBER

procedure SAMPLE_PICK

ISO 8651-3 : 1988 (E)

:in WS_ID;
:in VALUATOR_DEVICE_NUMBER;
: out VALUATOR_INPUT_VALUE);

:in WS_ID;

: in CHOICE_DEVICE_NUMBER;
: out CHOICE_STATUS;

: out CHOICE_VALUE);

WS Tin Wo_ID;
DEVICE : in PICK_DEVICE_NUMBER;
STATUS : out PICK_STATUS;
SEGMENT : out SEGMENT_NAME;
PICK : out PICK_ID);

procedure SAMPLE_STRING

A :in WS_ID;

DEVICE : in STRING_DEVICE_NUMBER;

CHAR_STRING

procedure AWAIT_EVENT
(TIMEOUT
WS
CLASS
DEVICE

procedure FLUSH_DEVICE_EVENTS
(WS
CLASS
DEVICE

procedure GET_LOCATOR
(TRANSFORMATION
POSITION

procedure GET_STROKE
(TRANSFORMATION
STROKE_POINTS

procedure GET_VALUATOR
(VALUE

procedure GET_CHOICE
(STATUS
CHOICE_NUMBER

PBIAL

: out INPUT_STRING);

: in DURATION;

: out WS_ID;

: out INPUT_CL-ASS;

: out EVENT_DEVICE_NUMBER);

:in WS ID;
: in\INPUT_QUEUE_CLASS;
<in EVENT_OVERFLOW_DEVICE_NUMBER);

: out TRANSFORMATION_NUMBER;
: out WC.POINT);

: out TRANSFORMATION_NUMBER;
: out WC.POINT_LIST);

: out VALUATOR_INPUT_VALUE);

: out CHOICE_STATUS;
: out CHOICE_VALUE);

TPICK
(STATUS
SEGMENT
PICK

procedure GET_STRING
(CHAR_STRING

: out PICK_STATUS;
: out SEGMENT_NAME;
: out PICK_ID);

: out INPUT_STRING);
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-- METAFILE FUNCTIONS

procedure WRITE_ITEM_TO_GKSM

(WS :in WS_ID;
ITEM :in GKSM_DATA_RECORD);
procedure GET_ITEM_TYPE_FROM_GKSM
(WS : in WS_ID;
TYPE_OF_ITEM : out GKSM_ITEM_TYPE;
LENGTH : out NATURAL);

procedure READ_ITEM_FROM_GKSM
OAS 1 VUQID
\mas- . I VWI_ILD,

MAX_LENGTH : in NATURAL,;
ITEM : out GKSM_DATA_RECORD);

prodedure INTERPRET_ITEM
(ITEM : in GKSM_DATA_RECORD);

-- |[INQUIRY FUNCTIONS

procedure INQ_OPERATING_STATE_VALUE
(VALUE : out OPERATING_STATE);

procgdure INQ_LEVEL_OF_GKS
(ERROR_INDICATOR : out ERROR_NUMBER;
LEVEL : out GKS_LEVEL);

procedure INQ_LIST_OF_AVAILABLE_WS_TYPES
(ERROR_INDICATOR : out ERROR_NUMBER;
TYPES : out WS_TYPES.LIST -OF);

procgdure INQ_WS_MAX_NUMBERS
(ERROR_INDICATOR : out ERROR_NUMBER;
MAX_OPEN_WS : out POSITIVE;
MAX_ACTIVE_WS : out POSITIVE;

MAX SEGMENT_WS : out POSITIVE);

procgdure INQ_MAX_NORMALIZATION_TRANSFORMATION_NUMBER
(ERROR_INDICATOR ¢ “out ERROR_NUMBER;
TRANSFORMATION : out TRANSFORMATION_NUMBER);

procgdure INQ_SET_OF-OPEN WS
(ERROR_INDICATOR : out ERROR_NUMBER;
WS : out WS_IDS.LIST_OF);

procgdure INQSET_OF_ACTIVE_WS
(ERROR_INDICATOR : out ERROR_NUMBER;
WS :out WS_IDS.LIST_OF);

procedure INQ_CURRENT_PRIMITIVE_ATTRIBUTE_VALUES
(ERROR_INDICATOR : out ERROR_NUMBER;
ATTRIBUTES : out PRIMITIVE_ATTRIBUTE_VALUES);
procedure INQ_POLYLINE_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX : out POLYLINE_INDEX);
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procedure INQ_POLYMARKER_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX : out POLYMARKER_INDEX);

procedure INQ_TEXT_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX : out TEXT_INDEX);

procedure INQ_ CHAR_HEIGHT
(ERROR_INDICATOR : out ERROR_NUMBER;
HEIGHT : out WC.MAGNITUDE);

INO-_CILIAR_ILTD Y EAOTOD
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A
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(ERROR_INDICATOR : out ERROR_NUMBER;
VECTOR : out WC.VECTOR);

procedure INQ_CHAR_WIDTH
(ERROR_INDICATOR : out ERROR_NUMBER;
WIDTH : out WC.MAGNITUDE);

procedure INQ_CHAR_BASE_VECTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
VECTOR : out WC.VECTOR);

procedure INQ_TEXT _PATH
(ERROR_INDICATOR : out ERROR_NUMBER;
PATH :out TEXT_PATH);

procedure INQ_TEXT_ALIGNMENT
(ERROR_INDICATOR : out ERROR_NUMBER;
ALIGNMENT : out TEXT_ALIGNMENT);

procedure INQ_FILL_AREA_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
INDEX : out FIEL: AREA_INDEX);

procedure INQ_ PATTERN_WIDTH-VECTOR
(ERROR_INDICATOR_ ‘: out ERROR_NUMBER;
WIDTH : out WC.VECTOR);

procedure INQ_PATTERN_HEIGHT_VECTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
VECTOR : out WC.VECTORY);

procedure INQ-PATTERN_REFERENCE_POINT
(ERROR_INDICATOR : out ERROR_NUMBER;
REFERENCE_POINT : out WC.POINT);

procedure INQ_CURRENT_PICK_ID_VALUE
(ERROR_INDICATOR _: out ERROR_NUMBER;

PICK : out PICK_ID);

procedure INQ_CURRENT_INDIVIDUAL_ATTRIBUTE_VALUES
(ERROR_INDICATOR : out ERROR_NUMBER;

ATTRIBUTES :out INDIVIDUAL,_ATTRIBUTE_VALUES);
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procedure INQ_LINETYPE
(ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_LINE : out LINETYPE);

procedure INQ_LINEWIDTH_SCALE_FACTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
WIDTH : out LINEWIDTH);

procedure INQ_POLYLINE_COLOUR_INDEX
(ERROR_INDICATOR  : out ERROR_NUMBER;
LINE_COLOUR : out COLOUR_INDEX);
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Pr —
(ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_MARKER : out MARKER_TYPE);

priocedure INQ_POLYMARKER_SIZE_SCALE_FACTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
SIZE : out MARKER_SIZE);

prpcedure INQ_POLYMARKER_COLOUR_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;
MARKER_COLOUR : out COLOUR_INDEX);

prpcedure INQ_TEXT _FONT_AND_PRECISION
(ERROR_INDICATOR : out ERROR_NUMBER;

—

pcedure INQ_CHAR_EXPANSION_FACTOR
(ERROR_INDICATOR : out ERROR_NUMBER;
EXPANSION : out CHAR_EXPANSION);

p

—

bcedure INQ_CHAR_SPACING
(ERROR_INDICATOR : out ERROR_NUMBER;
SPACING : out CHAR>SPACING);

p

procedure INQ_TEXT_COLOUR_INDEX
(ERROR_INDICATOR  : out ERROR_NUMBER;
TEXT_COLOUR out COLOUR_INDEX);

procedure INQ_FILL,_AREA, INTERIOR_STYLE
(ERROR_INDICATOR : out ERROR_NUMBER;
INTERIOR : out INTERIOR_STYLE);

=

¢cedure INQ_FILL/AREA_STYLE_INDEX
(ERROR INDICATOR : out ERROR_NUMBER;
STYLE : out STYLE_INDEX);

p

procedare INQ_FILL_AREA_COLOUR_INDEX
(ERROR_INDICATOR : out ERROR_NUMBER;

FONT_PRECISION : out TEXT_FONT_PRECISION)

FILL_AREA_COLOUR : out COLOUR_INDEX);
procedure INQ_LIST OF_ASF

(ERROR_INDICATOR : out ERROR_NUMBER;
LIST : out ASF_LIST);
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procedure INQ_CURRENT_NORMALIZATION_TRANSFORMATION_NUMBER
(ERROR_INDICATOR : out ERROR_NUMBER;
TRANSFORMATION : out TRANSFORMATION_NUMBER);

procedure INQ_LIST_OF_NORMALIZATION_TRANSFORMATION_NUMBERS
(ERROR_INDICATOR : out ERROR_NUMBER;
LIST : out TRANSFORMATION_PRIORITY_LIST);

procedure INQ_NORMALIZATION_TRANSFORMATION
(TRANSFORMATION : in TRANSFORMATION_NUMBER;
ERROR_INDICATOR : out ERROR_NUMBER;

WINDOW_LIMITS : out WC.RECTANGLE_LIMITS;
VEWPORT-EIMITS——-out NBCRECTANGEE LIMITS

procedure INQ_CLIPPING
(ERROR_INDICATOR : out ERROR_NUMBER;
CLIPPING : out CLIPPING_INDICATOR,;
CLIPPING_RECTANGLE_LIMITS : out NDC.RECTANGLE_LIMITS);

rocedure INQ_NAME_OF_OPEN_SEGMENT
(ERROR_INDICATOR : out ERROR_NUMBER;
SEGMENT : out SEGMENT_NAME);

=

rocedure INQ_SET_OF _SEGMENT_NAMES_IN_USE
(ERROR_INDICATOR : out ERROR_NUMBER;
SEGMENTS : out SEGMENT_NAMES.LIST QF);

=

procedure INQ_MORE_SIMULTANEOUS_EVENTS
(ERROR_INDICATOR : out ERROR_NUMBER;
EVENTS : out MORE_EVENTS);

procedure INQ_WS_CONNECTION_AND_TYPE
(WS :in WS_ID;
ERROR_INDICATOR : out ERRORXNUMBER;
CONNECTION : out VARJABLE_CONNECTION_ID;
TYPE_OF_WS : out WSSTYPE);

procedure INQ_WS_STATE
WS ~m' WS_ID;
ERROR_INDICATOR™ ;+“out ERROR_NUMBER;
STATE : out WS_STATE);

procedure INQ_WS DEFERRAIL,_AND_UPDATE_STATES
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
DEFERRAL : out DEFERRAL_MODE;
REGENERATION : out REGENERATION_MODE;
DISPLAY : out DISPLAY_SURFACE_EMPTY;
FRAME_ACTION : out NEW_FRAME_NECESSARY);

procedure INQ_LIST _OF_POLYLINE_INDICES
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES : out POLYLINE_INDICES.LIST_OF);
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procedure INQ_POLYLINE_REPRESENTATION
(WS :in WS_ID;
INDEX :in POLYLINE_INDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE:;
ERROR_INDICATOR : out ERROR_NUMBER;

TYPE_OF_LINE : out LINETYPE;
WIDTH : out LINEWIDTH;
LINE_COLOUR : out COLOUR_INDEX);

procedure INQ_LIST_OF_POLYMARKER_INDICES

WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES . out POLYMARKER_INDICES.LIST OF);

Compiled GKS Specification

focedure INQ_POLYMARKER_REPRESENTATION
(WS :in WS_ID;
INDEX :in POLYMARKER_INDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
TYPE_OF_MARKER : out MARKER_TYPE;
SIZE : out MARKER_SIZE;
MARKER_COLOUR : out COLOUR_INDEX);

=

piocedure INQ_LIST_OF_TEXT_INDICES

(WS :in WS_ID;

ERROR_INDICATOR : out ERROR_NUMBER;

INDICES : out TEXT_INDICES.LIST _OF);
piocedure INQ_TEXT _REPRESENTATION

(WS :in WS_ID;

INDEX :in TEXT_INDEX;

RETURNED_VALUES
ERROR_INDICATOR
FONT_PRECISION
EXPANSION
SPACING
TEXT_COLOUR

:in RETURN_VALUE_TYPE;

: out ERROR_NUMBER;

: out TEXT_FONT_PRECISION;
: out CHAR_EXPANSION;

:(out CHAR_SPACING;

»out COLOUR_INDEX);

procedure INQ_TEXT _EXTENT

WS :in WS_ID;

POSITION : in WC.POINT;
CHAR_STRING : in STRING;
ERROR_INDICATOR : out ERROR_NUMBER;
CONCATENATION_POINT : out WC.POINT;

TEXT_EXTENT :out TEXT_EXTENT_PARALLELOGRAM);

prpcedure INQ LIST_OF_FILL_AREA_INDICES

WS
ERROR_INDICATOR
INDICES

:in WS_ID;
: out ERROR_NUMBER;
:out FILL_AREA_INDICES.LIST_OF);
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procedure INQ_FILL,_AREA_REPRESENTATION
(WS :in WS_ID;
INDEX :in FILL_AREA_INDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
INTERIOR : out INTERIOR_STYLE,;
STYLE : out STYLE_INDEX;
FILL_AREA_COLOUR : out COLOUR_INDEX);
procedure INQ_LIST _OF_PATTERN_INDICES
WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES : out PATTERN_INDICES.LIST OF);
procgdure INQ_PATTERN_REPRESENTATION
(WS 1 in WS_ID;
INDEX : in PATTERN_INDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
PATTERN : out VARIABLE_COLOUR_MATRIX);
procgdure INQ_LIST_OF_COLOUR_INDICES
A :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
INDICES : out COLOUR_INDICES.LIST/OF);
procgdure INQ_COLOUR_REPRESENTATION
WS :in WS_ID;
INDEX : in COLOUR_INDEX;
RETURNED_VALUES :in RETURN_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
RGB_COLOUR : out COLOUR_:REPRESENTATION);
procpdure INQ_WS_TRANSFORMATION
(WS :in WS_ID;
ERROR_INDICATOR ;. OuWERROR_NUMBER;
UPDATE : out UPDATE_STATE;
REQUESTED_WINDOW : out NDC.RECTANGLE_LIMITS;
CURRENT_WINDOW : out NDC.RECTANGLE_LIMITS;
REQUESTED_VIEWPORT : out DC.RECTANGLE_LIMITS;
CURRENT_VIEWPORT : out DC.RECTANGLE_LIMITS);
procgdure INQ_SET_OESEGMENT_NAMES_ON_WS
(WS :in WS_ID;
ERROR_INDICATOR : out ERROR_NUMBER;
SEGMENTS : out SEGMENT_NAMES.LIST_OF);
procgdure INQ"L.OCATOR_DEVICE_STATE
WA :in WS_ID;
DEVICE :in LOCATOR_DEVICE_NUMBER;
—RETORNED_VALUES T RETURN-_VALUE_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
MODE : out OPERATING_MODE;
SWITCH : out ECHO_SWITCH;
INITIAL_TRANSFORMATION : out TRANSFORMATION_NUMBER;
INITIAL_POSITION : out WC.POINT;
ECHO_AREA : out DC.RECTANGLE_LIMITS;

DATA_RECORD : out LOCATOR_DATA_RECORD);
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procedure INQ_STROKE_DEVICE_STATE

WS

DEVICE
RETURNED_VALUES
ERROR_INDICATOR

MODE

SWITCH
INITIAL_TRANSFORMATION
INITIAL_STROKE_POINTS
ECHO_AREA
DATA_RECORD

:in WS_ID;

: in STROKE_DEVICE_NUMBER;

:in RETURN_VALUE_TYPE;

: out ERROR_NUMBER;

: out OPERATING_MODE;

: out ECHO_SWITCH;

: out TRANSFORMATION_NUMBER;
: out WC.POINT_LIST;

: out DC.RECTANGLE_LIMITS;

: out STROKE_DATA_RECORD);

WS

DEVICE
ERROR_INDICATOR
MODE

SWITCH
INITIAL_VALUE
ECHO_AREA
DATA_RECORD

(WS

DEVICE
ERROR_INDICATOR
MODE

SWITCH
INITIAL_STATUS
INITIAL_CHOICE
ECHO_AREA
DATA_RECORD

procedure INQ_PICK_DEVICE_STATE
(WS
DEVICE
RETURNED_VALUES
ERROR_INDICATOR
MODE
SWITCH
INITIAL_STATUS
INITIAL_SEGMENT

procedure INQ_VALUATOR_DEVICE STATE

:in WS_ID;

:in VALUATOR_DEVICE_NUMBER;
: out ERROR_NUMBER;

: out OPERATING_MODE;

: out ECHO_SWITCH;

:out VALUATOR_INPUT_VALUE;

: out DC.RECTANGLE_LIMITS;

:out VALUATOR_DATA_RECQORD);

procedure INQ_CHOICE_DEVICE_STATE

:in WS_ID;

: in CHOICE_DEVICE/NUMBER;
: out ERROR_NUMBER;

: out OPERATING-MODE;

: out ECHO_SWITCH;

: out CHOICE: STATUS;

: out CHOICE_VALUE;

: out DCRECTANGLE_LIMITS;

: out CHOICE_DATA_RECORD);

:in WS_ID;

: in PICK_DEVICE_NUMBER;
:in RETURN_VALUE_TYPE;
: out ERROR_NUMBER;

: out OPERATING_MODE;

: out ECHO_SWITCH;

: out PICK_STATUS;

: out SEGMENT_NAME;

INITIAL_PICK : out PICK_ID;

ECHO ‘AREA : out DC.RECTANGLE_LIMITS;

DATACRECORD : out PICK_DATA_RECORD);
proce@ure INQ_STRING_DEVICE_STATE

WS :in WS_ID;

DEVICE *in STRING_DEVICE NUMBER:

ERROR_INDICATOR : out ERROR_NUMBER;

MODE : out OPERATING_MODE;

SWITCH : out ECHO_SWITCH;

INITIAL_STRING : out INPUT_STRING;

ECHO_AREA : out DC.RECTANGLE_LIMITS;

DATA_RECORD : out STRING_DATA_RECORD);
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procedure INQ_WS_CATEGORY
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: 1988 (E)

(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
CATEGORY : out WS_CATEGORY);
procedure INQ_WS_CLASSIFICATION
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
CLASS : out DISPLAY_CLASS);
procedure INQ_DISPLAY_SPACE_SIZE
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR . out ERROR_NUMBER:
UNITS : out DC_UNITS;
MAX_DC_SIZE : out DC.SIZE;

MAX_RASTER_UNIT_SIZE

: out RASTER_UNIT_SIZE);

procedure INQ_DYNAMIC_MODIFICATION_OF_WS_ATTRIBUTES

(TYPE_OF_WS
ERROR_INDICATOR
POLYLINE_REPRESENTATION

TEXT_REPRESENTATION
FILL_AREA_REPRESENTATION
PATTERN_REPRESENTATION
COLOUR_REPRESENTATION
TRANSFORMATION

POLYMARKER_REPRESENTATION

:in WS_TYPE;

: out ERROR_NUMBER;

: out DYNAMIC_MODIFICATION;

: out DYNAMIC_MODIFICATION;

: out DYNAMIC_MODIFICATION;

: out DYNAMIC_MODIFICATION;

: out DYNAMIC.MODIFICATION;

: out DYNAMIC/MODIFICATION;

: out DYNAMIC_MODIFICATION);

prpcedure INQ_DEFAULT_DEFERRAL_STATE_VALUES

(TYPE_OF_WS
ERROR_INDICATOR
DEFERRAL
REGENERATION

prpcedure INQ_POLYLINE_FACILITIES
(TYPE_OF_WS
ERROR_INDICATOR
LIST_OF_TYPES
NUMBER_OF_WIDTHS
NOMINAL_WIDTH
RANGE_OF_WIDTHS
NUMBER_OF_INDICES

:in WS_TYPE;

: out ERRORANUMBER;

: out DEFERRAL_MODE;

: out REGENERATION_MODE);

~in WS_TYPE;

- out ERROR_NUMBER;

: out LINETYPES.LIST_OF;

: out NATURAL;

: out DC.MAGNITUDE;

: out DC.RANGE_OF_MAGNITUDES;
: out NATURAL);

prpcedure INQ_PREDEFINED_POLYLINE_REPRESENTATION

(TYPE_OF_WS
INDEX

ERROR/ INDICATOR
TYPE_OF_LINE
WIDTH
LINE_COLOUR

:in WS_TYPE;

:in POLYLINE_INDEX;
: out ERROR_NUMBER;
: out LINETYPE;

: out LINEWIDTH;

: out COLOUR_INDEX);
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procedure INQ_POLYMARKER_FACILITIES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR
LIST OF_TYPES
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: out ERROR_NUMBER;
: out MARKER_TYPES.LIST OF;

NUMBER_OF_SIZES : out NATURAL,;

NOMINAL_SIZE : out DC.MAGNITUDE;
RANGE_OF_SIZES : out DC.RANGE_OF_MAGNITUDES;
NUMBER_OF_INDICES : out NATURAL);

procedure INQ_PREDEFINED_POLYMARKER_REPRESENTATION

(TYPE_OF_WS :in WS_TYPE;

INDEX : in POLYMARKER_INDEX;
__ ERROR_INDICATQR +out ERROR_NUMBER:

TYPE_OF_MARKER : out MARKER_TYPE;

SIZE : out MARKER_SIZE;

MARKER_COLOUR

procedure INQ_TEXT_FACILITIES
(TYPE_OF_WS

ERROR_INDICATOR
LIST_OF_FONT_PRECISION_PAIRS:

NUMBER_OF_HEIGHTS
RANGE_OF_HEIGHTS
NUMBER_OF_EXPANSIONS
EXPANSION_RANGE
NUMBER_OF_INDICES

(TYPE_OF_WS
INDEX
ERROR_INDICATOR
FONT_PRECISION

:in WS_TYPE;

focedure INQ_FILL_AREA_FACILITIES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR
LIST_OF_INTERIOR “STYLES
LIST_OF_HATCH.STYLES
NUMBER_OE-INDPICES

=

: out COLOUR_INDEX);

:in WS_TYPE;
: out ERROR_NUMBER:
:out

: out NATURAL:

: out DC.RANGE’ OF_MAGNITUDES:;
: out NATURAL;

: out RANGE_OF_EXPANSIONS;
:out NATURAL);

Focedure INQ_ PREDEFINED_TEXT _REPRESENTATION
:in TEXT_INDEX;

: out ERROR_NUMBER;
: out TEXT_FONT_PRECISION;

EXPANSION : out CHAR_EXPANSION;
SPACING ;'out CHAR_SPACING;
TEXT_COLOUR wout COLOUR_INDEX);

: out ERROR_NUMBER;

: out INTERIOR_STYLES.LIST_OF;
: out HATCH_STYLES.LIST OF;

: out NATURAL);

procedure INQ_PREDEFINED_FILL_AREA_REPRESENTATION

(TYPE_OFE"WS :in WS_TYPE;

INDEX :in FILL_AREA_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
INTERIOR : out INTERIOR_STYLE;
STYLE :out STYLE_INDEX;

TEXT_FONT_PRECISIONS.LIST_OF;

FILE_AREA_COLOUR

procedure INQ_PATTERN_FACILITIES
(TYPE_OF_WS
ERROR_INDICATOR
NUMBER_OF_INDICES

:in WS_TYPE;
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- out COLOUR_INDEX),

: out ERROR_NUMBER;
: out NATURAL);
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(TYPE_OF_WS :in WS_TYPE;
INDEX : in PATTERN_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
PATTERN : out VARIABLE_COLOUR_MATRIX);
procedure INQ_COLOUR_FACILITIES
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
NUMBER_OF_COLOURS : out NATURAL;
AVAILABLE_COLOUR : out COLOUR_AVAILABLE;
NUMBER_OF_COLOUR_INDICES : out NATURAL);
procedure INQ_PREDEFINED_COLOUR_REPRESENTATION
(TYPE_OF_WS :in WS_TYPE;
INDEX : in COLOUR_INDEX;
ERROR_INDICATOR : out ERROR_NUMBER;
RGB_COLOUR : out COLOUR_REPRESENTATION);
propedure INQ_LIST_OF _AVAILABLE_GDP
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
LIST_OF_GDP : out GDP_IDS.LIST OF);
propedure INQ_GDP
(TYPE_OF_WS :in WS_TYPE;
GDP :in GDP_ID;
ERROR_INDICATOR : out ERROR_NUMBER;

LIST_OF_ATTRIBUTES_USED : out ATTRIBUTES,JUSED.LIST_OF);

propedure INQ_MAX_LENGTH_OF_WS_STATE_TABLES

(TYPE_OF_WS : inWS_TYPE;
ERROR_INDICATOR ;. out ERROR_NUMBER;
MAX_POLYLINE_ENTRIES ~out NATURAL;
MAX_POLYMARKER_ENTRIES : out NATURAL;
MAX_TEXT_ENTRIES : out NATURAL;
MAX_FILL_AREA_ENTRIES : out NATURAL;
MAX_PATTERN_INDICES : out NATURAL;
MAX_COLOUR_INDICES : out NATURAL);

progedure INQ_NUMBER _OF.SEGMENT_PRIORITIES_SUPPORTED
(TYPE_OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
NUMBER_OF PRIORITIES : out NATURAL);

profedure INQ-DYNAMIC_MODIFICATION_OF SEGMENT_ATTRIBUTES
(TYPE.OF_WS :in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
TRANSFORMATION : out DYNAMIC_MODIFICATION;
VISIBLE_TO_INVISIBLE : out DYNAMIC _MODIFICATION;
INVISIBLE_TO_VISIBLE : out DYNAMIC_MODIFICATION;
HIGHLIGHTING : out DYNAMIC_MODIFICATION;
PRIORITY : out DYNAMIC_MODIFICATION;
ADDING_PRIMITIVES : out DYNAMIC_MODIFICATION;

DELETION_VISIBLE : out DYNAMIC_MODIFICATION);
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procedure INQ_NUMBER_OF_AVAILABLE_LOGICAL_INPUT_DEVICES

(TYPE_OF_WS : in WS_TYPE;
ERROR_INDICATOR : out ERROR_NUMBER;
LOCATOR : out NATURAL;
STROKE : out NATURAL,;
VALUATOR : out NATURAL;
CHOICE : out NATURAL;

PICK : out NATURAL;
STRING : out NATURAL);

procedure INQ_DEFAULT_LOCATOR_DEVICE_DATA

(TYPE_OF_WS : in WS_TYPE;
DEVICE :in LOCATOR_DEVICE NUMBER:

ERROR_INDICATOR
INITIAL_POSITION
LIST_OF_PROMPT_ECHO_TYPES :

.ECHO_AREA
DATA_RECORD

(TYPE_OF_WS

DEVICE

ERROR_INDICATOR
MAX_BUFFER_SIZE
LIST_OF_PROMPT_ECHO_TYPES

ECHO_AREA
DATA_RECORD

(TYPE_OF_WS

DEVICE

ERROR_INDICATOR
INITIAL_VALUE
LIST_OF_PROMPT_ECHO_TYPES

ECHO_AREA
DATA_RECORD

(TYPE_OF_WS

DEVICE

ERROR_INDICATOR
MAX_CHOICES

LIST_ ©OF PROMPT_ECHO_TYPES

ECHO_AREA
DATA_RECORD

procedure INQ_DEFAULT_STROKE_DEVICE_DATA

procedure INQ_DEFAULT_VALUATOR_DEVICE_DATA

procedure INQ_DEFAULT ‘CHOICE_DEVICE_DATA
:in WS_TYPE;

. out

: out DC.RECTANGLE_LIMITS;
: out CHOICE_DATA_RECORD);

: out ERROR_NUMBER;

: out WC.POINT;

:out
LOCATOR_PROMPT_ECHO_TYPES.LIST |

: out DC.RECTANGLE_LIMITS;

: out LOCATOR_DATA_RECQRD);

OF;

:in WS_TYPE;

:in STROKE_DEVICE_NUMBER;

: out ERROR_NUMBER;

: out NATURAL

. out
STROKE:PROMPT_ECHO_TYPES.LIST_OH;

: out DCRECTANGLE_LIMITS;

: out STROKE_DATA_RECORD);

7in WS_TYPE;

:in VALUATOR_DEVICE_NUMBER;

: out ERROR_NUMBER;

:out VALUATOR_INPUT_VALUE;

:out
VALUATOR_PROMPT_ECHO_TYPES.LIST

: out DC.RECTANGLE_LIMITS;

:out VALUATOR_DATA_RECORD);

|_OF;

: in CHOICE_DEVICE_NUMBER;
: out ERROR_NUMBER;
: out CHOICE_VALUE;

CHOICE_PROMPT_ECHO_TYPES.LIST_OF;

procedure INQ—DEFAULT PICK DEVICE_DATA
(TYPE_OF_WS
DEVICE
ERROR_INDICATOR
LIST_OF_PROMPT_ECHO_TYPES
ECHO_AREA
DATA_RECORD
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: in WS_TYPE;

:in PICK_DEVICE_NUMBER;

: out ERROR_NUMBER;

: out PICK_PROMPT_ECHO_TYPES.LIST OF:
: out DC.RECTANGLE_LIMITS;

: out PICK_DATA_RECORD);

’
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procedure INQ_DEFAULT_STRING_DEVICE_DATA

(TYPE_OF_WS

DEVICE

ERROR_INDICATOR
MAX_STRING_BUFFER_SIZE

1SO 8651-3

. in WS_TYPE;

:in STRING_DEVICE_NUMBER;
: out ERROR_NUMBER;

: out NATURAL;

LIST_OF_PROMPT_ECHO_TYPES : out
STRING_PROMPT_ECHO_TYPES.LIST_OF;

ECHO_AREA
DATA_RECORD

: out DC.RECTANGLE_LIMITS;
: out STRING_DATA_RECORD);

procedure INQ_SET_OF_ASSOCIATED_WS

: 1988 (E)

(SEGMENT : in SEGMENT_NAME;
_ ERROR _INDICATOR - ont ERROR_NUMBER;
LIST_OF_WS : out WS_IDS.LIST_OF);
prqcedure INQ_SEGMENT_ATTRIBUTES
(SEGMENT : in SEGMENT_NAME;
ERROR_INDICATOR : out ERROR_NUMBER;
TRANSFORMATION : out TRANSFORMATION_MATRIX;
VISIBILITY : out SEGMENT_VISIBILITY;
HIGHLIGHTING : out SEGMENT_HIGHLIGHTING;
PRIORITY : out SEGMENT_PRIORITY;
DETECTABILITY : out SEGMENT_DETECTABILITY);
prgcedure INQ_PIXEL_ARRAY_DIMENSIONS
(WS :in WS_ID;
CORNER_1_1 : in WC.POINT;
CORNER_DX_DY : in WC.POINT;

ERROR_INDICATOR
DIMENSIONS

procedure INQ_PIXEL_ARRAY
(WS
CORNER
DX
DY
ERROR_INDICATOR
INVALID_VALUES
PIXEL_ARRAY

prpcedure INQ_PIXEL

WS

POINT
ERROR_INDICATOR
PIXEL_COLOUR

: out ERROR_NUMBER;
: out RASTER -UNIT_SIZE),

:in WS_ID;

. in WC.POINT;

: intRASTER_UNITS;

~in RASTER_UNITS;

: out ERROR_NUMBER;

- out INVALID_VALUES_INDICATOR;

- out VARTABLE_PIXEL_COLOUR_MATRIX);

:in WS_ID;

: in WC.POINT;

: out ERROR_NUMBER;

: out PIXEL_COLOUR_INDEX);

prpcedure INQ' INPUT_QUEUE_OVERFLOW

(ERROR_INDICATOR

: out ERROR_NUMBER;

WS : out WS_ID;
CLASS : out INPUT_QUEUE_CLASS;
DEVICE - out EVENT_OVERFLOW_DEVICE_NUMBER);
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procedure EVALUATE_TRANSFORMATION_MATRIX

(FIXED_POINT
SHIFT_VECTOR
ROTATION_ANGLE
SCALE_FACTORS

: in WC.POINT;

: in WC.VECTOR;

: in RADIANS;

: in TRANSFORMATION_FACTOR;

TRANSFORMATION : out TRANSFORMATION_MATRIX);
procedure EVALUATE_TRANSFORMATION_MATRIX

(FIXED_POINT : in NDC.POINT;

SHIFT_VECTOR : in NDC.VECTOR;

ROTATION ANGIE - in RADIANS:

=

p

=

P

-- H

SCALE_FACTORS
TRANSFORMATION

(SOURCE_TRANSFORMATION
FIXED_POINT
SHIFT_VECTOR
ROTATION_ANGLE
SCALE_FACTORS
RESULT_TRANSFORMATION

: in TRANSFORMATION_FACTOR;
: out TRANSFORMATION_MATRIX);

pcedure ACCUMULATE_TRANSFORMATION MATRIX

: in TRANSFORMATION_MATRIX;

. in WC.POINT;

: in WC.VECTOR;

: in RADIANS;

: in TRANSFORMATION_FACTQR?

: out TRANSFORMATION_MATRIX);

bcedure ACCUMULATE_TRANSFORMATION_MATRIX

(SOURCE_TRANSFORMATION
FIXED_POINT
SHIFT_VECTOR
ROTATION_ANGLE
SCALE_FACTORS
RESULT_TRANSFORMATION

RROR FUNCTIONS

prgcedure ERROR_LOGGING

(ERROR_INDICATOR
GKS_FUNCTION
ERROR_FILE

plcedure EMERGENCY_CLOSE_GKS;

etafile function utilities
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[tem data records may contain lists of points, character strings, arrays of colour indices
and GDP and ESC’data. Record length depends on the number of data elements. GKS
defines that the format is implementation defined.

: in TRANSFORMATION) MATRIX;

: in NDC.POINT;

: in NDC.VECTOR!

: in RADIANS;

: in TRANSFORMATION_FACTOR;

: out TRANSFORMATION_MATRIX);

i.in ERROR_NUMBER;
: in STRING;
: in STRING := DEFAULT_ERROR_FILE);

>

The item data record type should be private to allow direct manipulation of the record
contents in order to have them efficiently processed.

he application programmer must be able to write non-graphical data into the metafile.
This can be provided by allowing character strings to be output. Numeric data must be
converted to a string by the application programmer prior to calling
BUILD_NEW_GKSM_DATA_RECORD. A function is provided as a means to

convert item data records into strings.
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procedure BUILD_NEW_GKSM_DATA_RECORD

(TYPE_OF_ITEM
ITEM_DATA

ITEM

: in GKSM_ITEM_TYPE;
: in STRING;
: out GKSM_DATA_RECORD);

function ITEM_DATA_RECORD_STRING
(ITEM : in GKSM_DATA_RECORD) return STRING;

private

-- The following types define the specifications for the private data records.

type GKSM_DATA_RECORD (TYPE_OF_ITEM : GKSM_ITEM_TYPE :=0;
ILENGTH : NATURAL =0)is
record
null;
end record;

type|CHOICE_DATA_RECORD (PROMPT_ECHO_TYPE:

record
null;
end record,;

CHOICE_PROMPT_ECHO_TYPE := DEFAULT_CHOICE is

type|LOCATOR_DATA_RECORD (PROMPT_ECHO_TYPE:

record
null;
end record;

LOCATOR_PROMPT_ECHO_TYRE := DEFAULT_LOCATOR) i

type|STRING_DATA_RECORD (PROMPT_ECHO_TYRE:

record
null;
end record;

STRING_PROMPT_ECHO_TYPE := DEFAULT_STRING) is

typelSTROKE_DATA_RECORD (PROMPT_ECHO_TYPE:

record
null;
end record;

STROKE_PROMPT_ECHO_TYPE := DEFAULT_STROKE) is

type| VALUATOR_DATA_ RECORD (PROMPT_ECHO_TYPE:

record
null;
end record;

VALUATOR_PROMPT_ECHO_TYPE := DEFAULT_VALUATOR

type|PICK{\DATA_RECORD (PROMPT_ECHO_TYPE:

PICK_PROMPT_ECHO_TYPE := DEFAULT_PICK) is

izl

Tecord
null;
end record;

end GKS;
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-- ERROR HANDLING FUNCTION

-- The ERROR HANDLING FUNCTION is a separate library unit;
-- and not compiled as a part of package GKS.

procedure ERROR_HANDLING

(ERROR_INDICATOR : in ERROR_NUMBER;
GKS_FUNCTION : in STRING;
ERROR_FILE :in STRING := DEFAULT_ERROR_FILE);

with GKS_TYPES;
uge GKS_TYPES:;

package GKS_GDP is
--| The GDP package is a separate library unit, and not compiled as a part of GKS.

--| The Generalized Drawing Primitive (GDP) is bound in a one-to-many fashion, with-a
--| separate procedure implemented for each GDP, each with its own parameter intérface.
--| GDP names and parameters are registered in the ISO International Register of Graphical
--| Items which is maintained by the Registration Authority.

--| Each unregistered GDP procedure, supported by an implementation will be in a separate
--| library package using the following naming convention:

- package GKS_UGDP_<name of the GDP procedure> is

- procedure GDP;

- -- Ada code for UGDP procedure

- end GKS_UGDP_<name of the GDP procedure>;

- -- The only procedure name used in the package will be GDP

--| In order to support the ability to write a GDP(that is not implemented at a given
--fimplementation to a metafile these registered GDPS, may be invoked using the data
--|types and the form of the procedure GENERALIZED GDP which have the specifications
--| given below:

type GDP_FLOAT is digits PRECISION;

type GDP_INTEGER. ARRAY is array (SMALL_NATURAL range <>)
of INTEGER,;

type GDP_FLOAT JARRAY is array (SMALL_NATURAL range <>)
of GDP_FLOAT;

type GDP_STRING_ARRAY is array (SMALL_NATURAL range <>)
of STRING (1..80);

typ¢ GDP_DATA_RECORD  (NUM_OF_INTEGERS : SMALL_NATURAL := 0;
NUM_OF_REALS : SMALL_NATURAL := 0;
NUM_OF_STRINGS : SMALL_NATURAL :=0) is

record
——INTEGER_ARRAY——GDPINTEGER_ARRAY (1N UM_OF_INTEGERS);
REAL_ARRAY : GDP_FLOAT_ARRAY (1.NUM_OF_REALYS);
GDP_STRINGS : GDP_STRING_ARRAY (1.NUM_OF_STRINGS);
end record;
procedure GENERALIZED GDP (GDP_NAME : in GDP_ID;
POINT :in WC.POINT_LIST;
GDP_DATA : out GDP_DATA_RECORD);
end GKS_GDP;
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with GKS_TYPES;
use GKS_TYPES;

package GKS_ESCAPE is

The ESCAPE package is a separate library unit, and not compiled as a part of GKS.

Escape functions are bound in Ada as separate procedures for each unique type of escape
provided by the implementation, each with a formal parameter list appropriate to the
procedure implemented. The registered ESCAPE procedures will be in a library package

I

o

oo Q) = -

named GKS_ESCAPE. ESCAPE names and parameters are registered in the ISO

ach unregistered ESCAPE procedure will be a library package using the following naming
pnvention:

package GKS_UESC_<name of the escape procedure> is
procedure ESC;

-- Ada code for UESC procedure

end GKS_UESC_<name of the escape procedure>;

-- the only procedure name used in the package will be ESC

h order to support the ability to write an ESCAPE that is not implemerited at a given
mplementation to a metafile these registered ESCAPES may be invokéd using the

ata types and the form of the procedure GENERALIZED_ESC which have the specifications
iven below:

type ESCAPE_ID is new INTEGER;

type ESCAPE_FLOAT is digits PRECISION;

type ESC_INTEGER_ARRAY is array (SMALL_NATURAL range <>)
of INTEGER;

type ESC_FLOAT_ARRAY is array *“(SMALL_NATURAL range <>)
of ESCAPE_FLOAT;

type ESC_STRING_ARRAY isarray (SMALL_NATURAL range <>)
of STRING (1..80);

type ESC_DATA_RECORD (NUM_OF_INTEGERS : SMALL_NATURAL :=0;
NUM_OF_REALS : SMALL_NATURAL :=0;
NUM_OF_STRINGS : SMALL_NATURAL :=0) is
record
INTEGER-ARRAY : ESC_INTEGER_ARRAY (1.NUM_OF_INTEGERS);
REAL ARRAY : ESC_FLOAT_ARRAY (1.NUM_OF_REALYS);
ESC<STRINGS : ESC_STRING_ARRAY (1.NUM_OF_STRINGS);
end record;

procedure GENERALIZED_ESC (ESCAPE_NAM : in ESCAPE_ID;

ESC_DATA_IN :in ESC_DATA_RECORD;
ESC_DATA _OUT : out ESC DATA RECORD);

end GKS_ESCAPE;

ISO 8651-3 : 1988 (E)
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Annex B

Cross Reference Listing of Implementation Defined Items

(This annex does not form an integral part of this standard but provides additional information.)

ITEM SECTION
CHOICE_DATA_RECORD 4.2.3
LOCATOR_DATA_RECORD 423
PICK_DATA_RECORD 423
S ING_DATA_RECORD 4.2.3
OKE_DATA_RECORD 423
VALUATOR_DATA_RECORD 423
DEFAULT_MEMORY_UNITS 424
DEFAULT_ERROR_FILE 424
PRECISION 424
MAX LIST_SIZE 5.2.3
SMALL_NATURAL_MAX 4.2.4
CHOICE_SMALL_NATURAL__MAX 4.2.4
STRING_SMALL__NATURAL__MAX 4.2.4
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