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Foreword

ISO (the International Organization for Standardization) and IEC (the
International Electrotechnical Commission) form the specialized system for
worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical
committees established by the respective organization to deal with particular
fields of technical activity. ISO and IEC technical committees collaborate in
fields of mutual interest. Other international organizations, governmental and
non-governmental, in liaison with ISO and IEC, also take part in the work

In the field of information technology, ISO and IEC have established a joint

dopred by

blication as an International Standard requires approval by at least 75 % of
e national bodies casting a vote.

International Standard ISO/IEC 8651-4 was prepared by Joint Technical
ommittee ISO/IEC JTC 1, Information technology.

'®)

o

BO/IEC 8651 consists of the following parts, under the general title Inforsdtion
qchnology — Computer graphics — Graphical Kernel System (GKS)danguage
indings:

O =

— Part]1: FORTRAN 77
— Part2: PASCAL

— Part3: ADA

— Part4:C

Annexes A to F of this part of ISO/IEC 8651%are for information only.

iv
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Introduction

The Graphical Kemel System (GKS) functional description is registered as ISO 7942 : 1985. As explained
in the Scope and Field of Application of ISO 7942, that International Standard is specified in a language
independent manner and needs to be embedded in language dependent layers (language bindings) for use
with particular programming languages.

The purpose of this part of ISO/IEC 8651 is to define a standard binding for the C computer programming
language.
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INTERNATIONAL STANDARD ISO/IEC 8651-4:1991(E)

Information technology - Computer graphics -
Graphical Kernel System (GKS) language bindings -

Part 4:
C

1 Scope

The (raphical Kernel System (GKS), ISO 7942 : 1985 , specifies a language independent nucleus of a
graphjcs system. For integration into a programming language, GKS is.embedded in a language dependInt
layer fobeying the particular conventions of that language. This(part of ISO/IEC 8651 specifies such a
langupge dependent layer for the C language.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provision of
this part of ISO/IEC 8651. At the time of publication, the editions indicated were valid. All standards are
subject to revisions, and parties to agreements based on this part of ISO/IEC 8651 are encouraged to inves-
tigate the possibility of applying the most recent editions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

WWWMWWW&WWWM?ﬁm (GKS)
Sfunctional description.

ISO/IEC 8651-1:1988, Information processing systems — Computer graphics — Graphical-Kerngl System
(GKS) - language bindings - Part 1 : FORTRAN .
ISO/IEC 8806-4:1991, Information technology — Computer graphics — Graphical&ernel System for Three
Dimensions (GKS-3D) language bindings - Part4 : C.

ISO/IEC 9899:1990, Programming languages - C.

ISO/IEC TR 9973:1988, Information processing — Procedures for registration of graphical items.
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3 The C Language Binding of GKS

The C language binding of GKS shall be as described in clauses 3, 4, 5 and 6.

3.1 Conformance

This part of ISO/IEC 8651 incorporates the rules of conformance defined in the GKS Standard (ISO
for GKS 1mplementat10ns, with those additional requlrements spec1ﬁcally defined for C bmdmgs inG

In order to conform, an implementation of the C binding of GKS shall implement a specific lg
GKS as specified in ISO 7942. It shall make visible all of the declarations in the C binding-specij
this part of ISO/IEC 8651 for that same level of GKS and all lower levels and for a spegcific level

Thus, for example, the syntax of the function names shall be precisely as specified'in the bindix
parameters shall be of the data types stated in the binding.

3.2 Functions versus Macros

<8

side-effects work properly. In general, a macro cannot be used to @eplace the error handling fu
ggrr_hand. See also 3.10.

3.3 Character Strings

The C language represents character strings as an array of characters terminated by the null charactg
*NO). This means that the null character is not usable as'a printable character.

3.4 Function Identifiers
The function names of GKS are all mapped-to C functions which begin with the letter g. Word

separated with the underscore character~"_". The set of such abbreviations is given in 4.2, and the
ing C function names are listed in 4.3. "For example, the abbreviation for the GKS function DELETE

DELETE, SEGMENT, and WORKSTATION. The conjunctive FROM is mapped to the null string.

at Jeast 31 characters. (That standard also requires that external identifiers (i.e. those seen by the link
reqognized to a minimym of six characters, independent of case.

lementationsswhich run in environments where two distinct C internal identifiers would be equiy

logg names\to a set of short names. A possible set of short names for a compiler that accepts only
charactérs for extemnal definitions may be found in annex D.

7942)
KS.

vel of
Hed in
f C.

lg and

An implementation may substitute macros for functions. However, the/macros shall be designed so that

hction

T (i.e.

s and

ases used in the GKS function names.are often abbreviated in the representation and are dlways

esult-
SEG-

NT FROM WORKSTATION is gdel_seg ws. del, seg, and ws are abbreviations for

C standard (ISO/IEC 9899) requires that compilers recognize internal identifiers which are dist{nct in

er) be

alent,

y were both external identifiers, shall include a set of #defines in the header file which equjte the

eight

ISO 7942 reserves certain value ranges for registration' as graphical items. The registered graphical

items

will be bound to the C programming language (and other programming languages). The registered item

binding will be consistent with the binding presented in this part of ISO/AAEC 8651.

1) For the purpose of this part of ISO/IEC 8651 and according to the rules for the designation and operation of registration
authorities in the ISO/IEC Directives, the ISO and IEC councils have designated the National Institute of Standards and
Technology (Institute of Computer Sciences and Technology), A-266 Technology Building, Gaithersburg, MD 20899,
USA to act as registration authority.
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3.6 Identifiers for Graphical Items

Generalized Drawing Primitives and Escape functions are referenced via identifiers. This part of ISO/IEC
8651 specifies the format of the identifiers but it does not specify the registration of the identifiers. The
identifiers are used as arguments to the functions ggdp and gescape. |

An implementation may also represent GDPs and Escapes as separate functions, but this is not required.

There are two formats for these identifiers. One format is for registered GDPs and Escapes and the other
format is for unregistered GDPs and Escapes.

#define GGDP_Rn (n) /* 'n’ is the registered GDP id. */
The format for unregistered GDP identifiers is:
#define GGDP_Un (-n) /* 'n’ is implementation dependent */

The format for registered Escape function identifiers is:

#define GESCAPE Rn (n) /* 'n’ is the registered Escape ‘id. */
The format for unregistered Escape function identifiers is:

fidefine GESCAPE_Un (-n} /* 'n’ is implementation dependent */

3.7 Return Values
All GKS/C functions return void.

3.8 Header Files

C prpvides a mechanism to allow external files to be included.in a compilation. Clause 5 of this part of
ISOAIEC 8651 describes the data types that shall be defined.in‘the file gks .h which should be includel in
any application program that intends to use GKS via the C binding.
This|part of ISO/IEC 8651 uses the data type sizé’ )t (as a field in the data type Gdata). The type
sizge t is environment-dependent (e.g. int, long int, unsigned int) and is defined in the(file
<stfidef .h>. Therefore the file gks .h shall-also include the file <stddef.h>.

Additional implementation-dependent items-may be placed in this file if needed. These items should gtart
with|the sentinel "G" or "g", as far as applicable.

The [file gks.h shall also contain-éxternal declarations for all GKS/C functions because they refurn
voidl. For example, the declaration-for the function gopen _gks would look like this:

extern void gopen gks (char *err file, size_ t mem units);

3.9 Memory Management

The application shall allocate the memory needed for the data retumed by the implementation. In gendral,
the application will allocate a C structure and pass a pointer to that structure to an inquiry routine, which
will then place information into the structure. However, a number of inquiry functions return varigble
lengt data, the length of which is not known q priori by the apphcatlon

These : i .
For example, the funcuon INQUIRE SET OF SEGMENT NANDES returns a list of the segment names in
use. The other class returns complex, heterogeneous data structures. For example, the function INQUIRE
LOCATOR DEVICE STATE returns the device state which includes a locator data record; the data record
can contain arbitrarily complex implementation-defined data structures. The binding of these two classes
of functions is described in detail below. Subclause 3.10 describes the errors that can be invoked during
execution of functions which use the memory management policy.
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3.9.1 Functions which Return Simple Lists

Inquiry functions which retum a list of items are bound such that the application can inquire about a por-
tion of the list. This list is a subset of the implementation’s internal list and is called the application’s list.
This allows the application to process the implementation’s list in a piccewise manner rather than all at
once.

The application allocates the memory for a list and passes that list to the implementation. The implementa-
tion places the results of the inquiry into the list. In order to support this policy of memory management,
three additional parameters have been added to functions which return lists:

a) nym elems appl list: An integer input parameter which is the length of the application’s Ist.
e value of num elems_appl_ list indicates the number of items (i.e. list elements) which will
fitlinto the application list. A value of 0 is valid and allows the application to determine the 'size of the
implementation’s list (which is returned via num_elems impl list) without having the impje-
mentation return any of the elements of its list. If num elems appl_ list is negatiye,

GE_APPL LIST LENGTH LT ZERO is returned as the value of the error indicator parameter.
b) start ind: An integer input parameter which is an index into the implementation’s list. (Index 0| is

itam in the implementation’s list that is copied into index 0 of the application’s list. Items are copjed
sefjuentially from the implementation’s list into the application’s list until the application’s list is fullfor
there are no more items in the implementation’s list. If stlart ind is out of range, erfor

GE_START IND INVALIs returned as the value of the error indicator parameter. ‘

¢) nim elems impl list:An output parameter which is 4 pointer to an integer. The implementation
stgres into this parameter the number of items that are in.the implementation’s list.

In annjex E, a possible underlying mechanism is described;

3.9.2 Functions which Return Complex Data Structures

The dhta retummed by the ESCAPE function and the functions which return input device data records or pjat-
tern tgbles can be complex in structure. They.¢annot be represented by a simple list of items. It would bean
oneropss task for the application to have to(allocate and prepare data structures for these routines. In order
to facjlitate this task of using these inquiry functions, the binding defines a new resource, called a Store, to
manage the memory for these functions.

The Sfore resource is opaque to the“application. The application does not know the structure of the Store|or
how i} is implemented. The.Store is defined as a void *. This part of ISO/IEC 8651 defines two ngw
functipns which create (in JCREATE STORE, bound as gcreate store) and delete (in DELETE
STORE, bound as del. store)a Store.

A Stole is used by-the implementation to manage the memory needed by the functions which return com-
plex data structures. Without specifying an implementation of a Store, it is safe to say that it will contain
and control memory needed to hold the data returned by these functions and also contain some bookkeg¢p-
ing information about the contents and size of the memory.

The simantics of the Store resource provide two levels of memory management. The implementation is
responsible for managing the memory at a low level because it uses, reuses, allocates and deallocates

memory from the system in order to return information to the application. But the application is ultimately
responsible for managing the memory at a high level because it creates and deletes Stores.

A Store is passed as a parameter to a function returning complex data structures. Another parameter to this
function is a pointer to a pointer to a structure which defines the format of the returned data. The Store
contains memory for the structure and any additional memory referenced by fields within the structure. The
application accesses the returned data through its pointer to the structure. It does not use the Store to access
the data.

A Store continues to hold the information from the function until the Store is deleted by the DELETE
STORE function or until the Store is used as an argument to a subsequent function, which returns complex

5
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data structures. At that time, the old information is replaced with the new. Thus multiple calls to functions
overwrite the contents of a Store. A Store only contains the results of the last function.

This part of ISO/IEC 8651 defines two new errors that can occur when using or creating a Store; these
errors are described in 3.10.3. For most functions using a Store, these and other errors are retumned via the
"error indicator” parameter. However, the function ESCAPE does not have an error indicator parameter,
For this function, the error reporting mechanism is used when an error is encountered. For this function, the
implementation shall, in addition to reporting the error, set the pointer to the returned data to NULL when
an error occurs. See the binding of these functions for more information.

The definitions for the functions CREATE STORE and DELETE STORE follow:

(REATE STORE GKOP, WSOP, WSAC, SGOP, L0a
Harameters:

Out error indicator I

Out store STORE

Effect: Creates a Store and retums a handle to it in the output parameter store’If the Store cannot be creat-
ed, the store parameter is set to NULL and the error indicator is set to one of the following error palues:

8 GKS not in proper state; GKS shall be in one of the states GKOP, WSOP, WSAC or SGOP
2203 Error while allocating Store

Hrrors: None.

DELETE STORE GKOP, WSOP, WSAC, SGOP L0a
Parameters:

Out error indicator 1

In/Out store STORE

Hffect: Deletes the Srore and all internal resources associated with it. If there is not an error, the pajameter
store will be set to NULL to signify that it is no longer valid. If an error is detected, the error indicator
is set to one of the following.values:

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

rrors: None.
7.10.2, the C specification of these functions is given. In annex E, a possible underlying mechahism is
ustrated.

= o m

3110 Error-Handling

3{10,1" Application Supplied Error Handlers

User-defined error handlers shall accept the same arguments as the standard error handler. The user-
defined error handler is specified by the utility function (see also 7.10.2)
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SET ERROR HANDLER GKCL, GKOP, WSOP, WSAC, SGOP L0a
Parameters:

In New error handling function Function

Out Old error handling function Function

Effect: Sets the GKS error handling function to New error handling function and returns the current e
handling function to Old error handling function

101

Errdrs: None.
Application defined error handling functions accept the same arguments as the standard error handler. T
may [invoke the standard error logging function ERROR LOGGING.

ISO [7942 defines the initial error handling function to be ERROR HANDLING, that js, the value of
parameter Old error handling function points to ERROR HANDLING, when SET ERROR HANDLE
callef for the first time.

Wheh the application changes the error handling function, the implementation will invoke the new func
an error is detected. If the application calls the default error handling function ERROR HANDLII

errorlhandler ERROR HANDLING.
Userpdefined error handlers may invoke the standard error logging function ERROR LOGGING.

3.102 Error Codes

Hard coding numbers into a program decreases its miaintainability. Therefore, this part of ISO/IEC 8
de

See 3150 6.2 for the error macros.

3.103 C-specific GKS errors

s a set of constants for the GKS error numbers: Each error constant begins with the characters GE_.

hey

the
R is

lion
NG,

lard

651

This [part of ISO/IEC 8651 knows some specific error messages. This section gives the messages and)|the
eITo1{ Macros.
Value Message
2200 Start index out.of range
Is issued when'the start index is less than zero or larger
than the'last element in the implementation’s list
2201 Length'of application list is negative
Is(issued when the length of the application’s list is less than zero
2202 Enumeration type out of range
Is issued when a parameter value whose type is an enumeration is out range of the enumeration
2203] " Error while allocating Store
Is issued when an error is detected during CREATE STORE
2204 Error while allocating memory for Store

Is issued when a function using a Store is unable to allocate memory for the Store

3.11 Colour Representations

A union type definition is used for colour bundles, guaranteeing upward compatibility with GKS-3D/C

(ISO/IEC 8806-4), which supports at least two colour models (RGB and CIE L*u*v* 1976).
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3.12 Storage of Multi-dimensional Arrays

3.12.1 Storage of 2*3 Matrices

The entries of Gtran_matrix data types shall be stored such that the segment transformation is defined
by

Tp.x = mat[0,0]*p.x + mat[0,1l]l*p.y + mat[0,62];
Tp.y = mat[l,0]l*p.x + mat([l,1l]l*p.y +  mat[l,2];
where . . . .

3.12.2 Storage of Colour Arrays
The|entries of Gpat _rep data types shall be stored such that the colour index at the (i,j)-th.entry is given

Colt ind;; = colr_rect.colr_ array[i + DX*j];
i = 0,...,DX-L; j = 0,...,DY-}k
DX = colr rect.dims.size x; DY = colr_rect dims.size y;

where colr_rect is of type Gpat_rep.
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4 Tables

4.1 Abbreviation Policy in Construction of Identifiers
In the construction of the several data types, function names, etc., the following policy is applied:

1) All identifiers in the C binding are abbreviated using the same abbreviations for every component
—and using urderscores todenote blanks;
2) The plural of an expression is constructed by adding an "s" after its abbreviation; so, for example,
"vector” is abbreviated to "vec" and "vectors” is abbreviated to "vecs"; if an expression.is-mapped
to NULL, so will be its plural;

3) Digits are also preceded by underscores;

The words POLYLINE, POLYMARKER and FILL AREA are not abbreviated.in the output primi-
tive function names; in all other cases they are abbreviated using the list in3.2;

5) Construction of GKS/C identifiers:

a) Function names:
"g" (lower case) followed by abbreviated function name in lower case;

b) Data types:
"G" (upper case) followed by abbreviated data type imlower case;

¢) Fields of data types; the following refinements are(used: "redundant” (words in the field ngme
that are identical to those in the structure name)\parts are omitted, if the context allows this; T\?ls
the colour index in the field of Gxxx_bundle is abbreviated to colr_ind, because |the
context makes clear which colour index is"used;

d) Function macros:

"GEn_" followed by abbreviation ef-function name;
e) GKSM item types:

"Gksm_" followed by abbrgviation of item name;
f) Error macros:

"GE_" followed by some abbreviated expression;

g) Fields of enumeration types:
"G" (upper case) followed by a prefix followed by an abbreviation of the field name; this prefix
is constant for each enumeration field; all the fields are in upper case;

4.2 l:]able of Abbreviations Used

In this table, only words which are abbreviated are listed. They are used for

fanction names;
data types;

fields of data types;
€ITOI Macros;
GKSM item types.

The word "NULL" denotes those words which are deleted completely when forming function names or
data types.

Word or Phrase Abbreviation

accepted NULL
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Table of Abbreviations Used Tables
accumulate accum
action NULL
actual act
addition add
alignment align
allocate alloc
and NULL
application appl
thmetic arth
soon as possible asap
aspect source flag asf
associate(d) assoc
at{some time asti
at| NULL
atfribute attr
availability avail .
ayailable avail
bgfore the next interaction globally bnig
before the next interaction locally bnil
NULL
buf
cant
cat
ctr.
char
class
clip
colr
concat
cond
conn
ctrl
coord
cnr
cur .
dash
def
defer
del
del
detectability det
detectable aer
device coordinate(s) de
device(s) NULL
digital digit
dimension dim
display disp
dotted dot
duplicate dup
dynamic dyn
equal eq
error err

10
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evaluate eval
expansion expan
facility fac
factor NULL
fill area fill
from NULL
function func
generalized drawing primitive gdp
gks-closed ol
gks open gkop
gkkm NULL
graphical graph
haT-Adling hand
helght ht
highlighted highl
highlighting highl
hotizontal hor
idgntifier id
immediate(ly) imm
imEhcit regeneration irg
implicit impl
in use NULL
in NULL
index ind
indicator ind
individual indiv
inifial init
inipialize init
ingut/output io
ingjut in
inquire ing
intpger int
interior int
invalid inval
inyisible invis
length NULL
le% than or equal le

lesp than It
leviel x Ix (with x = 0Oa, Ob, ...)
library lib
lodater loc
logical NULL
mapping map
maximum max
memory mem
metafile input mi
metafile output mo
minimum min
modification mod
monochrome monochr
necessary nec
nominal nom

11
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Table of Abbreviations Used
normal norm
normalization norm
normalized device coordinate(s) ndc
number num
of NULL
on - NULL
operating op
output and input outin
ou out
ovetflow overf
paralllel(ogram) paral
pattern pat
pending pend
poirjter ptr
i line
marker
pos
prec
pred
pres
prim
priofity pri
prompt and echo type pet
prompt pr
queye NUEL
recu}: NULL
rectangle rect
red green blue (colour model) rgh
reference ref
regeperation regen
registered T
relaIive rel
reprgsentation Tep
request(ed) req
rubtier ub
scale factor NULL
segment open Sgop
segment seg
sele¢t sel
simyltaneous(ly) simult
spading space
speo ification cI_\pm’F
specified specif
state st
storage store
supported NULL
suppressed suppr
to NULL
tracking track
transform(ation) tran
unavailable unavail
undefined undef

12
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Tables Table of Abbreviations Used
undetectable undet
unregistered u
update upd
used NULL
valuator val
value NULL
vector vec
vertical vert
viewport P
visibility vis
visiblle vis
which NULL
window win
with NULL
workstation active wsac
workstation independent segment store wiss
worklstation open wWSop
workistation wSs
worldl coordinate we

4.3 Hunction Names

4.3.1 List Ordered Alphabetically by Bound Name

gac¢um tran matrix
gactivate ws
gasIoc__seg_ws

ACCUMULATETRANSFORMATION MATRIX
ACTIVATE WORKSTATION
ASSOCIATE SEGMENT WITH WORKSTATION

gawait event AWAITEVENT

gcell array CELL'ARRAY

gclear ws CLEAR WORKSTATION

gclose gks CLOSE GKS

gclose seg CLOSE SEGMENT

gclose ws CLOSE WORKSTATION

gcopy_seg _ws COPY SEGMENT FROM WORKSTATION
gcreate seg CREATE SEGMENT

gcreate store CREATE STORE (GKS/C only)
gdeactivate ws DEACTIVATE WORKSTATION

gdel seg DELETE SEGMENT

gdel seg ws DELETE SEGMENT FROM WORKSTATION
gdel store DELETE STORE (GKS/C only)
gemergency close_gks EMERGENCY CLOSE GKS
gerx_hand ERROR HANDIING

gerr_ log ERROR LOGGING

gescape ESCAPE

geval_ tran matrix EVALUATE TRANSFORMATION MATRIX
gfill area FILL AREA

gflush_events FLUSH DEVICE EVENTS

ggdp GENERALIZED DRAWING PRIMITIVE
gget_choice GET CHOICE

gget_item type GET ITEM TYPE FROM GKSM

gget loc GET LOCATOR

gget_pick GET PICK

13
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gget_string
gget_stroke
gget_val
ginit_choice
ginit_loc
ginit_pick
ginit_string
ginit_stroke

ing_asfs

ingq char base_vec
ing_char_expan
inq_char ht

ing char_space
ing_char up_vec

ingq char_width

ing choice_st
ing_clip

inq_colr facs
ing_colr_rep

ing cur_indiv_attrs
ing cur_norm tran num
inq_cur_pick id

ing cur prim attrs
ing def choice data
ing_def defer sts
ing_def loc_data
ing def pick data
ing def string data
ing def stroke data
ing def val data
ing disp_space_size
ing dyn _mod_seg attrs
ing_dyn_mod ws_attrs
ing_fill colr(ind
ing fill facs

ing £ill ind

ing £ill{int_style
ing £fill rep

ing fill style ind
ing _gdp

Lo e e e e R e R e R (e I e B e I e I e B (e B Vo B te M (o AR Co B To MR Ve MR Ve M Vo M To MR Vo MR o MR Vo MR To MR Vo MR Vo M Vo MR Vo MR (o MR Vo Mo MR Vo |

ging_level gks

ging line colr ind
ging line facs
ging_line_ ind
ging_line rep
ging_linetype
ging_linewidth

ging list_avail gdps

ging_list_avail ws_types

ging_list colr inds

14
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Tables

GET STRING

GET STROKE

GET VALUATOR
INITIALISE CHOICE
INITIALISE LOCATOR
INITIALISE PICK
INITIALISE STRING
INITIALISE STROKE

INQUIRE ASPECT SOURCE FLAGS

INQUIRE CHARACTER BASE VECTOR

INQUIRE CHARACTER EXPANSION FACTOR

INQUIRE CHARACTER HEIGHT

INQUIRE CHARACTER SPACING

INQUIRE CHARACTER UP VECTOR

INQUIRE CHARACTER WIDTH

INQUIRE CHOICE DEVICE STATE

INQUIRE CLIPPING

INQUIRE COLOUR FACILITIES

INQUIRE COLOUR REPRESENTATION

INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES
INQUIRE CURRENT NORMALIZATION TRANSFORMATION NUMBER
INQUIRE CURRENT PICK IDENTIFIER VALUE
INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES
INQUIRE DEFAULT CHOICE DEVICE DATA

INQUIRE DEFAULT DEFERRAL STATE VALUES
INQUIRE DEFAULT LOCATOR DEVICE DATA
INQUIRE DEFAULT PICK DEVICE DATA

INQUIRE DEFAULT STRING DEVICE DATA

INQUIRE DEFAULT STROKE DEVICE DATA
INQUIRE DEFAULT VALUATOR DEVICE DATA
INQUIRE DISPLAY SPACE SIZE

INQUIRE DYNAMIC MODIFICATION OF SEGMENT ATTRIBUTES
INQUIRE DYNAMIC MODIFICATION OF WORKSTATION ATTRIBUTES
INQUIRE FILL AREA COLOUR INDEX

INQUIRE FILL AREA FACILITIES

INQUIRE FILL AREA INDEX

INQUIRE FILL AREA INTERIOR STYLE
INQUIRE FILL AREA REPRESENTATION
INQUIRE FILL AREA STYLE INDEX

INQUIRE GENERALIZED DRAWING PRIMITIVE

INQUIRE LEVEL OF GKS
INQUIRE POLYLINE COLOUR INDEX

INQUIRE POLYLINE FACILITIES

INQUIRE POLYLINE INDEX

INQUIRE POLYLINE REPRESENTATION

INQUIRE LINETYPE

INQUIRE LINEWIDTH SCALE FACTOR

INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES
INQUIRE LIST OF AVAILABLE WORKSTATION TYPES

INQUIRE LIST OF COLOUR INDICES
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ging list_£ill inds

ging list_line_inds
ging_list_ marker inds

ging_list norm tran nums

ging_list_pat_inds
ging list_text inds
ging_loc_st

ging marker colr_ind

ISO/IEC 8651-4 : 199

1(E)

Function Names

INQUIRE LIST OF FILL. AREA INDICES
INQUIRE LIST OF POLYLINE INDICES
INQUIRE LIST OF POLYMARKER INDICES

INQUIRE LIST OF NORMALIZATION TRANSFORMATION NUMBERS

INQUIRE LIST OF PATTERN INDICES
INQUIRE LIST OF TEXT INDICES
INQUIRE LOCATOR DEVICE STATE
INQUIRE POLYMARKER COLOUR INDEX

gig marker_£acs

girdq marker_ ind

ging marker rep

ging marker size

ginqg marker type

ging max norm tran num
ging max ws_st_tables

gifdq more simult_ events

ging_name_open_seg
ging norm tran

gifdq num avail in

ging num seg pris

ging op_st

gifdq pat_facs

ging pat ht_vec

ginqg pat_ref point
ginq_pat_rep
ging_pat_width_vec
ginqg pick_ st

ginq pixel

ging pixel array

gifdq pixel array dims
ging pred colr rep
gidq pred fill rep
ging_pred line_ rep
ging pred marker xep
ging pred pat_rep

ging pred_text \rép
gidq seg _attxs

ginqg set active wss
ging_set\assoc_wss
gifq set:open wss
gingiSet seg names
gilg_set_Seg Tames
ging_string st
ging_stroke_st
ging _text_align
ging_text colr_ind
ging_text_extent
ging_text facs

ging text font_ prec
ging text ind
ging_text path
ging_text_ rep

LLVQUU&D PUL I MAMD.K FACUILITIRS

INQUIRE POLYMARKER INDEX

INQUIRE POLYMARKER REPRESENTATION

INQUIRE MARKER SIZE SCALE FACTOR

INQUIRE MARKER TYPE

INQUIRE MAXIMUM NORMALIZATION TRANSFORMATION NUM
INQUIRE MAXIMUM LENGTH OF WORKSTATION STATE TABLES
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 STATEVALUE

INQUIRE PATTERN FACILITIES

INQUIRE PATTERN'HEIGHT VECTOR

INQUIRE PATTERN REFERENCE POINT

INQUIRE PATTERN REPRESENTATION

INQUIRE PATTERN WIDTH VECTOR

INQUIRE PICK DEVICE STATE

INQUIRE PIXEL

INQUIRE PIXEL ARRAY

INQUIRE PIXEL ARRAY DIMENSIONS

INQUIRE PREDEFINED COLOUR REPRESENTATION
INQUIRE PREDEFINED FILL AREA REPRESENTATION
INQUIRE PREDEFINED POLYLINE REPRESENTATION
INQUIRE PREDEFINED POLYMARKER REPRESENTATION
INQUIRE PREDEFINED PATTERN REPRESENTATION
INQUIRE PREDEFINED TEXT REPRESENTATION

INQUIRE SEGMENT ATTRIBUTES

INQUIRE SET OF ACTIVE WORKSTATIONS

INQUIRE SET OF ASSOCIATED WORKSTATIONS

INQUIRE SET OF OPEN WORKSTATIONS

BER

INQUIRE SET OF SEGMENT NAMES IN USE

INQUIRE STRING DEVICE STATE
INQUIRE STROKE DEVICE STATE
INQUIRE TEXT ALIGNMENT

INQUIRE TEXT COLOUR INDEX
INQUIRE TEXT EXTENT

INQUIRE TEXT FACILITIES

INQUIRE TEXT FONT AND PRECISION
INQUIRE TEXT INDEX

INQUIRE TEXT PATH

INQUIRE TEXT REPRESENTATION

15
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ging_val_st INQUIRE VALUATOR DEVICE STATE
ginqg ws_cat INQUIRE WORKSTATION CATEGORY
ginq_ws__c lass INQUIRE WORKSTATION CLASSIFICATION
ginq_ws_conn_type INQUIRE WORKSTATION CONNECTION AND TYPE
ginq_ws_def er upd sts INQUIRE WORKSTATION DEFERRAL AND UPDATE STATES
ginq_ws_max_nums INQUIRE WORKSTATION MAXIMUM NUMBERS
ging ws_st INQUIRE WORKSTATION STATE
ginq_ws__t ran INQUIRE WORKSTATION TRANSFORMATION -
ginsert seg INSERT SEGMENT
ginterpret_ item INTERPRET ITEM
essage MESSAGE
pen_gks OPEN GKS
pen_ws OPEN WORKSTATION
olyline POLYLINE
olymarker POLYMARKER
g ead__item READ ITEM FROM GKSM
g edraw__all segs ws REDRAW ALL SEGMENTS ON WORKSTATION
grtename seg RENAME SEGMENT
gxeq_choice REQUEST CHOICE
greq_loc REQUEST LOCATOR
g euick REQUEST PICK
greq string REQUEST STRING
gpeq_stroke REQUEST STROKE
gyeq_val REQUEST VALUATOR
ggample choice SAMPLE CHOICE
gdample loc SAMPLE LOCATOR
gdample pick SAMPLEPICK
ggdample string SAMPLE STRING
ggample stroke SAMPLE STROKE
g ample_val SAMPLE VALUATOR
gdel norm_tran SELECT NORMALIZATION TRANSFORMATION
gsget_asfs SET ASPECT SOURCE FLAGS
gget_char expan SET CHARACTER EXPANSION FACTOR
gget char ht SET CHARACTER HEIGHT
gset_char space SET CHARACTER SPACING
gget_char_up vec SET CHARACTER UP VECTOR
gset choice mode SET CHOICE MODE
gset_clip_ind SET CLIPPING INDICATOR
gset_colr rep SET COLOUR REPRESENTATION
gset_defer st SET DEFERRAL STATE
gset, det SET DETECTABILITY
gset err hand SET ERROR HANDLER (GKS/C only)
gset_fill colr_ind SET FILL AREA COLOUR INDEX
gset_£ill ind SET FILL AREA INDEX
gset_£ill int style SET FILL AREA INTERIOR STYLE
gset_ fil 1 _rep SET FILL. AREA REPRESENTATION
gset_fill style_ind SET FILL AREA STYLE INDEX
gset_highl SET HIGHLIGHTING
gset_line colr_ind SET POLYLINE COLOUR INDEX
gset_1 ine__ind SET POLYLINE INDEX
gset_line rep SET POLYLINE REPRESENTATION
gset_linetype SET LINETYPE

16
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gset linewidth
gset_loc mode
gset_marker colr ind
gset_marker ind
gset_marker rep
gset_marker size
gset_marker_ type
gset_pat_ref point

SET LINEWIDTH SCALE FACTOR

SET LOCATOR MODE

SET POLYMARKER COLOUR INDEX
SET POLYMARKER INDEX

SET POLYMARKER REPRESENTATION
SET MARKER SIZE SCALE FACTOR
SET MARKER TYPE

SET PATTERN REFERENCE POINT

ISO/IEC 8651-4 : 1991(E)

Function Names

gse P SETPATTERN-REPRESENTATION
gset] pat_size SET PATTERN SIZE

gse ick_id SET PICK IDENTIFIER

gse ick_mode SET PICK MODE

gsel seg pri SET SEGMENT PRIORITY

gsel seg tran SET SEGMENT TRANSFORMATION
gset| string mode SET STRING MODE

gset| stroke mode SET STROKE MODE

gset] text align SET TEXT ALIGNMENT

gset] text_colr ind SET TEXT COLOUR INDEX

gse] text_ font prec SET TEXT FONT AND PRECISION
gset] text ind SET TEXT INDEX

gset] text path SET TEXT PATH

gsetl text_ rep SET TEXT REPRESENTATION
gset] val mode SET VALUATOR MODE

gset] vis SET VISIBILITY

gset] vp SET VIEWPORT

gset] vp_in pri SET VIEWPORT INPUT PRIORITY
gset] win SET WINDOW

gset] ws_vp SET WORKSTATION VIEWPORT
gset]| ws_win SET\WORKSTATION WINDOW
gte TEXT

gupd ws UPDATE WORKSTATION

gwrilte item WRITE ITEM TO GKSM

ATE TRANSFORMATION MATRIX

ist Ordered Alphabetically by GKS Name

gaccum tran matrix
gactivate ws
gassoc_seg ws
gawait_event
gcell array
gclear ws
gclose gks

CLOSE SEGMENT

CLOSE WORKSTATION

COPY SEGMENT FROM WORKSTATION
CREATE SEGMENT

CREATE STORE (GKS/C only)
DEACTIVATE WORKSTATION

DELETE SEGMENT

DELETE SEGMENT FROM WORKSTATION
DELETE STORE (GKS/C only)
EMERGENCY CLOSE GKS

gclose seg

gclose ws
gcopy_seg_ws
gcreate_seg

gcreate store
gdeactivate_ws

gdel seg

gdel seg ws

gdel store
gemergency close_gks

17
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ERROR HANDLING gerr_ hand

ERROR LOGGING gerr_log

ESCAPE gescape

EVALUATE TRANSFORMATION MATRIX geval tran mat rix
FILL AREA gfill area

FLUSH DEVICE EVENTS gflush_events
GENERALIZED DRAWING PRIMITIVE ggdp

GET CHOICE gget_choice

GET IFEM-TYREFROM-GKSM. gget item tvype
GET JOCATOR gget_loc

GET HICK gget_pick

GET STRING gget_string

GET §TROKE gget_stroke

GET YALUATOR gget_val

INITIALISE CHOICE ginitchoice
INITIALISE LOCATOR ginit_loc
INITIALISE PICK ginit_pick
INITIALISE STRING ginit string
INITIALISE STROKE ginit_stroke
INITIALISE VALUATOR ginit_val

INQUIRE ASPECT SOURCE FLAGS

INQUIRE CHARACTER BASE VECTOR

INQUIRE CHARACTER EXPANSJON FACTOR
INQUIRE CHARACTER HEIGHT

INQUIRE CHARACTER SPACING

INQUIRE CHARACTER UP VECTOR

INQUIRE CHARACTER WIDTH

INQUIRE CHOICE DEVICE STATE

INQUIRE CLIPPING

INQUJRE COLOUR FACILITIES

INQUIRE COLOUR REPRESENTATION

INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES
INQUIRE CURRENT NORMALIZATION TRANSFORMATION NUMBER
INQUIRE CURRENT PICK IDENTIFIER VALUE
INQUIRE CURRENT PRIMITIVE'ATTRIBUTE VALUES
INQUIRE DEFAULT CHOICE,DEVICE DATA

INQUIRE DEFAULT DEFERRAL STATE VALUES
INQUJRE DEFAULT LOCATOR DEVICE DATA
INQUIRE DEFAULT PICK DEVICE DATA

INQUJRE DEFAULT STRING DEVICE DATA

INQU|RE DEFAULT STROKE DEVICE DATA

ging_asfs
ging_char base_vec
ging_char_ expan
ging char ht
ging_char_space
ging_char up vec
ging_char width
ging_choice_st
ging_clip
ging_colr facs
ging_colr_ rep
ging_cur indiv_attrs
ging_cur norm tman_num
ging cur pick i
ging_cur_prim a
ging_def choice
ging _def defer
ging_def loc_da
ging_def pick d
ging_def string
ging_def_stroke

INQUIREDEFAULT VALUATOR DEVICE DATA
INQUIRE DISPLAY SPACE SIZE

INQUIRE DYNAMIC MODIFICATION OF SEGMENT ATTRIBUTES
INQUIRE DYNAMIC MODIFICATION OF WORKSTATION ATTRIBUTES
INQUIRE FILL AREA COLOUR INDEX

INQUIRE FILL AREA FACILITIES

INQUIRE FILL AREA INDEX

INQUIRE FILL AREA INTERIOR STYLE

INQUIRE FILL AREA REPRESENTATION

INQUIRE FILL AREA STYLE INDEX

INQUIRE GENERALIZED DRAWING PRIMITIVE

18

ging def val
ging_disp space_ size
ging_dyn mod_seg_attrs
ging_dyn_mod ws_attrs
ging fill colr ind
ging fill facs
ging_fill ind

ging _fill int_style
ging_ fill rep

ging_£ill style_ind
ginq_gdp
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- INQUIRE INPUT QUEUE OVERFLOW
INQUIRE LEVEL OF GKS
INQUIRE LINETYPE
INQUIRE LINEWIDTH SCALE FACTOR
INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES
INQUIRE LIST OF AVAILABLE WORKSTATION TYPES
INQUIRE LIST OF COLOUR INDICES
INQUIRE LIST OF FILL AREA INDICES
INQUIRELIST-OENORMALIZATION. TRANSEORMATION NUMBERS

INQUIR]
INQUIR]
INQUIRI
INQUIR}
INQUIRI
INQUIRY
INQUIRI
INQUIRY
INQUIRJ
INQUIRI
INQUIRY
INQUIRY
INQUIRY
INQUIR
INQUIRJ
INQUIRY
INQUIRY
INQUIR]
INQUIR]
INQUIR}
INQUIRY
INQUIRY
INQUIRY
INQUIRJ
INQUIRY
INQUIRY
INQUIRY
INQUIRY
INQUIRI
INQUIR]
INQUIRJ
INQUIR]

ISO/IEC 8651-4 : 1991(E)

Function Names

ging_in_overf
ging_level gks
ging_ linetype
ging_linewidth

ging list_avail gdps
ging list_avail ws_types
ging_list_colr inds
ging_list_fill inds

E LIST OF PATTERN INDICES

E LIST OF POLYLINE INDICES

E LIST OF POLYMARKER INDICES

E LIST OF TEXT INDICES

E LOCATOR DEVICE STATE

E MARKER SIZE SCALE FACTOR

MARKER TYPE

MAXIMUM LENGTH OF WORKSTATION STATE TABLES
E MAXIMUM NORMALIZATION TRANSFORMATION NUMBER
E MORE SIMULTANEOUS EVENTS

E NAME OF OPEN SEGMENT

E NORMALIZATION TRANSFORMATION

E NUMBER OF AVAILABLE LOGICAL INPUT DEVICES
E NUMBER OF SEGMENT PRIORITIES SUPPORTED
E OPERATING STATE VALUE

E PATTERN FACILITIES

E PATTERN HEIGHT VECTOR

E PATTERN REFERENCE POINT

E PATTERN REPRESENTATION

E PATTERN WIDTH VECTOR

E PICK DEVICE STATE

E PIXEL

E PIXEL ARRAY

E PIXEL ARRAY DIMENSIONS

E POLYLINE COLOUR INDEX

E POLYLINE FACILITIES

E POLYLINE INDEX

E POLYLINE REPRESENTATION

E POLYMARKER-COLOUR INDEX

£ POLYMARKER FACILITIES

E POLYMARKER INDEX

E POLYMARKER REPRESENTATION

T

e

INQUIRH

INQUIRE PREDEFINED FILL AREA REPRESENTATION
INQUIRE PREDEFINED PATTERN REPRESENTATION
INQUIRE PREDEFINED POLYLINE REPRESENTATION
INQUIRE PREDEFINED POLYMARKER REPRESENTATION
INQUIRE PREDEFINED TEXT REPRESENTATION
INQUIRE SEGMENT ATTRIBUTES

INQUIRE SET OF ACTIVE WORKSTATIONS

INQUIRE SET OF ASSOCIATED WORKSTATIONS
INQUIRE SET OF OPEN WORKSTATIONS

INQUIRE SET OF SEGMENT NAMES IN USE

ging 14 s*_ﬂnvm:f.:.zn_nums
ging_list_pat_ind

ging_list_line inq
ging_list marker ;
ging_list text ind
ging_log., st
gingmarker size
ging marker type
ging max ws_st_tal
ging max norm_trar
ging more simult
ging name_open_se
ging _norm tran
ging num avail in
ging num seg_pris
ging op_st
ging_pat_facs
ging_pat_ht_vec

ging pat_ref point

ging pat_rep

ging pat_width ve
ging_pick st

ging pixel

ging pixel array
ging_pixel array «
ging_line colr in
ging line_facs
ging _line ind
ging_line rep
ging marker colr__
ging marker facs
ging marker_ ind
ging marker rep

is
inds
s

bles
h_num

zvents

iims

ind

D

EPREDEEINED COLOURREPRESENTATION  qging pred colr rej

ging p red:f i 1l:rep

ging pred _pat_rep

ging_pred line rep
ging_pred marker rep
ging_pred text rep

ging_seg attrs

ging_set_active wss
ging_set_assoc_wss

ging set_open wss

ging_set_seg names
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INQUIRE SET OF SEGMENT NAMES ON WORKSTATION
INQUIRE STRING DEVICE STATE

INQUIRE STROKE DEVICE STATE

INQUIRE TEXT ALIGNMENT

INQUIRE TEXT COLOUR INDEX

INQUIRE TEXT EXTENT

INQUIRE TEXT FACILITIES

INQUIRE TEXT FONT AND PRECISION

INQUIRE TEXT INDEX

GKS/C
Tables

ging_set_seg _names_ws
ging_string st
ging_stroke_st
ging_text align
ging_text colr ind
ging_text_extent
ging_text facs
ging_text font_prec
ging text ind

INQUIRE TEXT PATH

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 NUMBERS

INQUIRE WORKSTATION STATE

UIRE WORKSTATION TRANSFORMATION

ging_text_path
ging_text rep
ging_val st
ging_ws \eat
ginq/ws_class
gingyws_conn type
ging ws_defer ypd sts
ging_ws_max nums
ging_ws_st
ging_ws_tran
ginsert_seg
ginterpret_item
gmessage
gopen_gks
gopen_ws
gpolyline
gpolymarker
gread item
gredraw_all segs_ws
grename_seg

REQUEST CHOICE greq_choice
REQUEST LOCATOR greq_loc

REQUEST PICK greq_pick
REQUEST STRING greq_string
REQUEST STROKE greq_stroke
REQUEST VALUATOR greq val

SAMPLE CHOICE gsample choice
SAMPLE LOCATOR gsample loc
SAMPLE PICK gsample pick
SAMPLE STRING gsample string
SAMPLE STROKE gsample stroke
SAMPLE VALUATOR gsample val
SELLECT"NORMALIZATION TRANSFORMATION gsel norm tran
SET ASPECT SOURCE FLAGS gset asfs

SET CHARACTER EXPANSION FACTOR gset_char expan
SET CHARACTER HEIGHT gset_char ht
SET CHARACTER SPACING gset_char_ space
SET CHARACTER UP VECTOR gset_char up_ vec
SET CHOICE MODE gset_choice_mode
SET CLIPPING INDICATOR gset_clip ind
SET COLOUR REPRESENTATION gset_colr rep
SET DEFERRAL STATE gset_defer st
SET DETECTABILITY gset_det
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SET ERROR HANDLER (GKS/C only)
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

ISO/IEC 8651-4 : 1991(E)
Function Names

gset_erxr hand
gset_fill colr ind
gset_£ill ind
gset_fill int_ style
gset_fill rep
gset_f£fill style ind
gset_highl
gset_linetype
gset_linewidth

SET LOCATOR MODE
R SIZE SCALE FACTOR

SET POLYLINE REPRESENTATION

T ALIGNMENT
T COLOUR INDEX
T FONT AND PRECISION

SET V[EWPORT gset_vp

SET VIEWPORT INPUT PRIORITY gset_vp_in pri
SET V[SIBILITY gset_vis

SET WINDOW gset_win

SET WORKSTATION VIEWPORT gset_ws_vp

SET WORKSTATION WINDOW gset_ws_win
TEXT gtext

UPDA[LE WORKSTATION gupd ws

gset_loc_mode
gset_marker_ size
gset_marker \type
gset_pat ref point
gset pat\ rep
gset_(pat_size
gsetpick_id
gset_pick_mode
gset_line colr_ipd
gset_line_ ind
gset_line rep
gset_marker colr| ind
gset_marker ind
gset _marker rep
gset_seg pri
gset_seg tran
gset_string mode
gset_stroke_mode
gset_text_align
gset_text colr ind
gset_text_font_ prec
gset_text_ind
gset_text_path
gset_text rep
gset_val mode

WRITE ITEM TO GKSM

gwrite item

4.3.3 List Ordered Alphabetically by Bound Name within Level

4.3.3.1 Level 0A

gactivate ws
gcell array
gclear ws
gclose gks

ACTIVATE WORKSTATION
CELL ARRAY

CLEAR WORKSTATION
CLOSE GKS
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gclose ws CLOSE WORKSTATION

gcreate_store CREATE STORE (GKS/C only)

gdeact ivate_ws DEACTIVATE WORKSTATION

gdel store DELETE STORE (GKS/C only)

geme rgency_close_gks EMERGENCY CLOSE GKS

gerr_hand ERROR HANDLING

gerr log ERROR LOGGING

gescape ESCAPE

gfillazea HEEAREA

gqgdp GENERALIZED DRAWING PRIMITIVE

gget_item type -GET ITEM TYPE FROM GKSM

ging_asfs INQUIRE ASPECT SOURCE FLAGS

ging_char base_vec
ging_char_expan
ging_char ht

ging char space

gingq char up_ vec

ging char width

ging clip

ginq_colr_ facs

ging colr rep

ging cur indiv_attrs
ging_cur norm_tran num
ging _cur prim attrs
ging disp space_size
ging dyn mod ws_attrs
ging £ill colr_ind

ging fill facs

ging fill ind

ging £ill int_style
ging_£fill style ind
ging_gdp

ging_level gks
gilng_linetype

gilng_ linewidth

ging list_avail,gdps
ging list ayvail ws_types
ging_list (Colr_inds
ging_list_norm tran nums
gilng_marker size
g
g

iing marker_ type

ging max norm tran num
ging norm tran

ging op_st
ging pat facs

ging pat_ht_vec

ging pat ref point
ging_pat_width _vec
ging pixel

ging pixel array
ging_pixel array_ dims

22

INQUIRE CHARACTER BASE VECTOR
INQUIRE CHARACTER EXPANSION FACTOR

INQUIRE CHARACTER HEIGHT

INQUIRE CHARACTER SPACING

INQUIRE CHARACTER UP VECTOR

INQUIRE CHARACTER WIDTH

INQUIRE CLIPPING

INQUIRE COLOUR FACILITIES

INQUIRE COLOUR REPRESENTATION

INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES
INQUIRE CURRENT NORMALIZATION TRANSFORMATION NUMBER
INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES
INQUIRE DISPEAY SPACE SIZE

INQUIRE-BYNAMIC MODIFICATION OF WORKSTATION ATTRIBUTES
INQUIRE FILL AREA COLOUR INDEX

INQUIRE FILL AREA FACILITIES

INQUIRE FILL AREA INDEX

INQUIRE FILL AREA INTERIOR STYLE
INQUIRE FILL AREA STYLE INDEX

INQUIRE GENERALIZED DRAWING PRIMITIVE
INQUIRE LEVEL OF GKS

INQUIRE LINETYPE

INQUIRE LINEWIDTH SCALE FACTOR
INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES
INQUIRE LIST OF AVAILABLE WORKSTATION TYPES
INQUIRE LIST OF COLOUR INDICES

INQUIRE LIST OF NORMALIZATION TRANSFORMATION NUMBERS
INQUIRE MARKER SIZE SCALE FACTOR
INQUIRE MARKER TYPE

INQUIRE MAXTIMIIM NGTHOQO NOR A ON AT

K A = A S
INQUIRE MAXIMUM NORMALIZATION TRANSFORMATION NUMBER -
INQUIRE NORMALIZATION TRANSFORMATION

INQUIRE OPERATING STATE VALUE

INQUIRE PATTERN FACILITIES

INQUIRE PATTERN HEIGHT VECTOR

INQUIRE PATTERN REFERENCE POINT

INQUIRE PATTERN WIDTH VECTOR

INQUIRE PIXEL

INQUIRE PIXEL ARRAY

INQUIRE PIXEL ARRAY DIMENSIONS
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ging_line colr ind
ging_line facs

ging line ind

ging marker colr ind
ginq marker facs
ging marker ind
ging_pred colr rep
ging pred fill rep
gj_ G—pred — S
q_pred line rep
q_pred marker rep
q_pred text rep
q_set_active wss

ging set_open wss
ging text align
ging text_colr ind

text extent
text facs

ging text font prec
ging text ind
ging text path

ws_cat
ws_class

gi ws_conn_type
ging ws defer upd sts
ging ws_max nums

ging ws_st

ginfy ws_tran
ginkterpret item
goppn_gks
goppn_ws
gpofLyline
gpollymarker

grepnd item

gsell norm tran
gsef_asfs
gsef_char expan
gsef_char ht
gsef_char\space
gsef_char up vec
gsef «©1ip ind

gset_

ISO/IEC 8651-4 : 1991(E)
Function Names

INQUIRE POLYLINE COLOUR INDEX

INQUIRE POLYLINE FACILITIES

INQUIRE POLYLINE INDEX

INQUIRE POLYMARKER COLOUR INDEX

INQUIRE POLYMARKER FACILITIES

INQUIRE POLYMARKER INDEX

INQUIRE PREDEFINED COLOUR REPRESENTATION
INQUIRE PREDEFINED FILL AREA REPRESENTATION

LR - £ 1 A e PR AL O

INQUIRE PREDEFINED POLYLINE REPRESENTATION
INQUIRE PREDEFINED POLYMARKER REPRESENTATION
INQUIRE PREDEFINED TEXT REPRESENTATION
INQUIRE SET OF ACTIVE WORKSTATIONS
INQUIRE SET OF OPEN WORKSTATIONS

INQUIRE TEXT ALIGNMENT

INQUIRE TEXT COLOUR INDEX

INQUIRE TEXT EXTENT

INQUIRE TEXT FACILITIES

INQUIRE TEXT FONT AND PRECISION

INQUIRE TEXT INDEX

INQUIRE TEXT PATH

INQUIRE WORKSTATION CATEGORY

INQUIRE WORKSTATION CLASSIFICATION
INQUIRE WORKSTATION CONNECTION AND TYPE
INQUIRE WORKSTATION DEFERRAL AND UPDATE STATES
INQUIRE WORKSTATION MAXIMUM NUMBERS
INQUIRE WORKSTATION STATE

INQUIRE WORKSTATION TRANSFORMATION
INTERPRET ITEM

OPEN GKS

OPEN WORKSTATION

POLYLINE

POLYMARKER

READ ITEM FROM GKSM

SELECT NORMALIZATION TRANSFORMATION
SET ASPECT SOURCE FLAGS

SET CHARACTER EXPANSION FACTOR

SET CHARACTER HEIGHT

SET CHARACTER SPACING

SET CHARACTER UP VECTOR

SET CLIPPING INDICATOR

SETCOLOUR RERPRESENTA TIf\}I

cole rep.
gset_err hand
gset_£ill colr_ind
gset_ £ill ind
gset_fill int_style
gset_£ill style ind
gset_linetype
gset_linewidth

gset _marker size
gset_marker_type
gset_pat_ref point

SET ERROR HANDLER (GKS/C only)
SET FILL AREA COLOUR INDEX
SET FILL AREA INDEX

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
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gset_pat_size SET PATTERN SIZE
gset_line colr ind SET POLYLINE COLOUR INDEX
gset_line_ ind SET POLYLINE INDEX
gset_marker colr ind SET POLYMARKER COLOUR INDEX
gset_marker ind SET POLYMARKER INDEX
gset_text align SET TEXT ALIGNMENT
gset_text colr_ ind SET TEXT COLOUR INDEX
gset_text font_prec SET TEXT FONT AND PRECISION
gset_text ind SET TEXT INDEX
gset_text_path SET TEXT PATH

gset_vp SET VIEWPORT

gset_win SET WINDOW

gset_ws_vp SET WORKSTATION VIEWPORT
gset_ws win SET WORKSTATION WINDOW
gtext TEXT

gupd _ws UPDATE WORKSTATION
gwrite item WRITE ITEM TO GKSM

4.33.2 Level 0B

ginit choice INITIALISE CHOICE
ginit_loc INITIALISE LOCATOR
ginit_string INITIALISE STRING

ginit stroke INITIALISE STROKB
ginit_wval INITIALISE VALUATOR

gingq choice_st

ginq def choice_data
ging def loc_data
gingq_def string data
ginqg_def stroke data
gingq def val data
gingq loc_st

ginqg num avail in
ging_string st
ging_strcke st

INQUIRE CHOICE DEVICE STATE

INQUIRE DEFAULT CHOICE DEVICE DATA

INQUIRE DEFAULT LOCATOR DEVICE DATA

INQUIRE DEFAULT STRING DEVICE DATA

INQUIRE DEFAULT STROKE DEVICE DATA

INQUIRE DEFAULT VALUATOR DEVICE DATA

INQUIRE LOCATOR DEVICE STATE

INQUIRE NUMBER OF AVAILABLE LOGICAL INPUT DEVICES
INQUIRE STRING DEVICE STATE

INQUIRE STROKE DEVICE STATE

ging val st INQUIRE VALUATOR DEVICE STATE
grgq_choice REQUEST CHOICE
greq_loc REQUEST LOCATOR
greq string REQUEST STRING
greq_stroke REQUEST STROKE

greq val REQUEST VALUATOR
gsdt_choice mode SET CHOICE MODE
gset_Toc_] SET LOCATOR MODE
gset_string mode SET STRING MODE
gset_stroke mode SET STROKE MODE
gset_val mode SET VALUATOR MODE

gset_vp_in pri

24
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4.3.3.3 Level 0C

gawait_event
gflush _events
gget_choice
gget loc
gget_string
gget_stroke
gget_val

ISO/IEC 8651-4 : 1991(E)

Function Names

AWAIT EVENT

FLLUSH DEVICE EVENTS
GET CHOICE

GET LOCATOR

GET STRING

GET STROKE

GET VALUATOR

ging_ in overf
ginqg_more simult_ events
gsample choice

gsample loc

gsample string

gsample stroke

gsample val

4.3.3.4 Level 1A

gaccuf_tran matrix
gclose seg
gcreate seg

ging_te
gmessage
gredraw_all segs_ws
grename seg
gset_defer st
gset_fill rep
gset_highl

gset pat rep
gset_line rep

gset. marker rep
gset _seg pri

INQUIRE INPUT QUEUE OVERFLOW
INQUIRE MORE SIMULTANEOQOUS EVENTS
SAMPLE CHOICE

SAMPLE LOCATOR

SAMPLE STRING

SAMPLE STROKE

SAMPLE VALUATOR

ACCUMULATE TRANSFORMATION MATRIX

CLOSE SEGMENT

CREATE SEGMENT

DELETE SEGMENT

DELETE SEGMENT FROM WORKSTATION

EVALUATE TRANSFORMATION MATRIX

INQUIRE DEFAULTDEFERRAL STATE VALUES
INQUIRE DYNAMIC MODIFICATION OF SEGMENT ATTRIBUTES
INQUIRE FILL-AREA REPRESENTATION

INQUIRELIST OF FILL AREA INDICES

INQUIRE LIST OF PATTERN INDICES

INQUIRE LIST OF POLYLINE INDICES

INQUIRE LIST OF POLYMARKER INDICES

INQUIRE LIST OF TEXT INDICES

INQUIRE NAME OF OPEN SEGMENT

INQUIRE NUMBER OF SEGMENT PRIORITIES SUPPORTED
INQUIRE PATTERN REPRESENTATION

INQUIRE POLYLINE REPRESENTATION

INQUIRE POLYMARKER REPRESENTATION

INQUIRE SEGMENT ATTRIBUTES

INQUIRE SET OF ASSOCIATED WORKSTATIONS
INQUIRE SET OF SEGMENT NAMES IN USE

INQUIRE SET OF SEGMENT NAMES ON WORKSTATION

MESSAG!

REDRAW ALL SEGMENTS ON WORKSTATION
RENAME SEGMENT

SET DEFERRAL STATE

SET FILL AREA REPRESENTATION

SET HIGHLIGHTING

SET PATTERN REPRESENTATION

SET POLYLINE REPRESENTATION

SET POLYMARKER REPRESENTATION

SET SEGMENT PRIORITY
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gset_seg tran
gset_text rep
gset vis

4.3.3.5 Level 1B

ginit pick

ging cur_pick_id
ging def pick data

SET SEGMENT TRANSFORMATION
SET TEXT REPRESENTATION
SET VISIBILITY

INITIALISE PICK
INQUIRE CURRENT PICK IDENTIFIER VALUE
INQUIRE DEFAULT PICK DEVICE DATA

GKS/C

Tables

ging pick st
gdeq_pick
gset_det
gget_pick_id
gset_pick_mode

=
tn

.3.6 Level 1C

gjet _pick
gsample pick

4.3.3.7 Level 2A

gassoc_seg_ws

gcppy_seqg_ws
ginsert_seg

INQUIRE PICK DEVICE STATE
REQUEST PICK

SET DETECTABILITY

SET PICK IDENTIFIER

SET PICK MODE

GET PICK
SAMPLE PICK

ASSOCIATE SEGMENT WITH WORKSTATION
COPY SEGMENT EROM WORKSTATION
INSERT SEGMENT

26
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5 Type Definitions

5.1 Mapping of GKS data types

The GKS document specifies a set of abstract data types. This clause gives the mapping from those data
types to the data types defined in this part of ISO/IEC 8651.

GKS data type C binding data type

I integer Gint

R real Gfloat

S string char *

P point Gpoint

L list of points Gpoint_ list

2*R  vector Gvec, Gfloat size

N name Gint, char *, void-*
E enumeration type typedef enum

CLR  colour representation  Gcolr_ rep

5.2 Environmental Type Definitions

The (lata types defined in this section allow for the ease of pospting GKS/C implementations between dif-
ferent environments. These types are used as the basis for all the‘other data types.

An implementation shall document the C types used for GKS/C types Gfloat and Gint.
Gfloat floating point number

This |data type shall be defined by the implementation as a floating point type suitable for use within
GKSYC. Suggest:

typedef float Gfloat;
Gint integer

This|data type shall be défined by the implementation as a signed integral type suitable for use within
GKS)/C. Suggest:

typedef int Gint;

the-envd e e—tlcan
is defined in the #include file

be defined as int, unsigned, unsigned long,—etc. size t
<stddef .h>.

5.3 Implementation Dependent Type Definitions
“This subclause presents the skeleton structure of the implementation dependent data types.
REMARKS:

e In order to produce syntactically correct data types, most implementation and registration dependent
parts are of type Gdata. They can be replaced by any other structure.

e The data records of registered prompt and echo types are represented by structures with the names
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Implementation Dependent Type Definitions

GKS/C

Type Definitions

pet__rn (n the prompt and echo type), whereas the data records of unregistered prompt and echo types
are represented by structures with the names pet_un (-n the prompt and echo type).

o The data records of registered and unregistered GDPs, escape input and escape output are denoted in a

similar way.

¢ For the input data records, the mandatory part, as specified in GKS (ISO 7942), is defined outside the
union part of Gxxx_data. This mandatory part is implementation independent. Some of the pet_rn
fields are given as structures of other type than Gdata for illustrative reasons. Thus, e.g. the pet_r2
field of Gchoice data contains a list of prompts, because GKS defines prompt and echo type 2 this

Patd7atda) =2

£ +} -
waytorthe CriorCrdevice;

e For illustrative reasons, Gitem data is sketchily (and incompletely) defined such that theCitems
degcribed in ISO 7942, Annex E could be represented by GKS/C data types. This definition is) how-
ever, not mandatory. Anyway, Gitem data shall be defined in such a way that items whi¢h

cofrespond with unsupported GDP’s can be read from GKSM and written to GKSM.

Gechg ice__data choice data record

typedef struct ({
union Gchoice_pets {
struct Gchoice pet_ rl {
Gdata impl dep;
} pet_rl; /* pet 1 data */
struct Gechoice_ pet r2 {

Gint num prs;
Gpr_flag *prs;
Gdata impl ‘dep;

} pet_x2; /* pet 2 data */
struct Gchoice pet_r3 \{

Gint num_strings;
char **strings;
Gdata impl dep;

} pet_x3; /*\pet 3 data */
struct Gcheoice pet r4d {

Gint num_strings;
char **strings;
Gdata impl_ dep;

} pet) r4: /* pet 4 data */
struct Gchoice pet r5 |

Gint seg_name;
Gint num pick ids;
Gint *pick_ids;
Gdata impl dep;

/*

/*
/*
/*

/*
/*
/*

/*
/*
/*

/*
/*
/*
/*

impl. dep. */

number of prompts|*/
prompt array */
impl. dep. */

number of choice gtrings */
array of choice strings */
impl. dep. */

number of choice sgtrings */
array of choice sfrings */
impl. dep. */

segment name */
number of pick identifiers */
array of pick identifiers */

impl. dep. */

e
i PEt 15, 7 PEt 5 dat=a 4

struct Gchoice_pet_ul {

Gdata impl dep;
} pet_ul; /* pet -1 data */
/*. . . impl. defined PET’'s */

} pets;
} Gchoice_data;

28
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Gcolr_rep colour representation

typedef union {

Grgb rgb; /* Red Green Blue colour specification */

} Gecolr rep;

REMARK.In ISO/IEC 8806-4, Gcolr_rep is implementation dependent.

Gespape_in_data escape input data record
typedef union ({
struct Gescape in_rl {
Gdata reg dep; /* reg. dep. */
} escape_rl; /* escape 1 data */ '
struct Gescape in ul {
Gdata impl dep; /* impl. dep,(*/
} escape ul; /* escape -1 data */
/* etc. */
} Gescape in_data;
Gesgape out_data escape output data record
typedef union {
struct Gescape_out_rl {
Gdata reg_dep; /* reg. dep. */
} escape_rl; /* escape 1 data */
struct Gescape_out_ul ({
Gdata impl dep; /* impl. dep. */
} escape ul; /* escape -1 data */
/* ete. */
} Gescape out_data;
Ggdp_data gdp data record
typedef union
struct Ggdp_ rl {
Gdata reg_dep: -/* reg. dep. */
} gdp-rl; /* gdp 1 data */
stzuct Ggdp_ul {
Gdata impl dep; /* impl. dep. */
} gdp _ul; /* gdp -1 data */
II X ebeo— -L—Il
} Ggdp_data:

29
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Gitem_ data item data record

typedef struct {

Gint type:
Gint length;
union {

Getrl flag clear_ws;

Gupd_regen_flag upd ws;

/*
/*

/*
/*

item type
item data record length

control flag
regen. flag

struct Gdefer st {
Gdefer mode

Girg_mode

} defer st;
/* etc. */
Gdata gdp_- unsupp;
Gdata impl dep:
} data;

} |Gitem data;

defer mode;

/* deferral mode
irg mode;

/* irg mode

/* deferrral state

/*
/*

GDPs not supported by impl.
impl. dependeérit

30
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Gloc_data locator datarecord

typedef struct {
union Gloc pets {
struct Gloc pet rl {

Gdata impl dep; /* impl. dep.
} pet_rl; /* pet 1 data */
struct Gloc_pet_r2 {

Gdata impl_dep; /¥ impl. dep
} pet_r2; /* pet 2 data */
struct Gloc_pet r3 {

Gdata

} pet_r3; /* pet 3 data */
struct Gloc_pet r4 {
Gattr_ctrl flag
/* attribute
Gline_attrs
/* polyline
Gdata
} pet_r4; /* pet 4 data */
struct Gloc_pet r5 {
Gattr_ctrl flag
/* attribute
Gline fill ctrl flag
/* polyline/fill area
union Gloc_attrs

impl _dep; /* impl, dep

attr ctrl flagt

control flag( */

line attrsy

attributes" */ ‘
impl_depx /* impl. dep

attr ctrl flag;
control flag */
line fill ctrl flag;
control flag */

Gline attrs line attrs;
/* polyline attrs. */
Gfill attrs £ill attrs;
/* £ill area attrs. */

} attrs;
Gdata impl dep:; /* impl. dep
} pet_x5; /* pet 5 data */ '
struct Gloc pet r6 {
Gdata impl dep; /* impl. dep
} pet_r6;) /* pet 6 data */
structeGloc_pet ul {
Gdata impl_ dep: /* impl. dep
} pet_ul; /* pet -1 data */
7%y . . impl. defined PET’'s */
} ‘pets;
} Gloc—datas

31
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Gpick_data pick data record

typedef struct {
union Gpick pets {
struct Gpick_pet_rl ({
Gdata impl _dep; /* impl. dep. */
} pet_xl; /* pet 1 data */
struct Gpick pet_ r2 {
Gdata impl dep; /* impl. dep. */
} pet_r2; /* pet 2 data */
struct Gpick_pet_r3 ({
Gdata impl_dep; /* impl. dep. */
} pet_r3; /* pet 3 data */
struct Gpick pet ul {
Gdata impl dep; /* impl. dep. */
} pet_ul; /* pet -1 data */
/* etc. */
} pets;
} Gpick_data;

Gstring_data string data record

typedef struct
Gint in_buf size; /* input . buffer size (nr. of bytes) */
Gint init_pos; /* initial [editing] position */
union string pets {
struct Gstring pet)rl {

Gdata impl dep; /* impl. dep. */
} pet_rl; /* pet 1 data */
struct Gstring pet ul {
Gdata impl dep; = /* impl. dep. */
} pet_ul; /* pet -1 data */
/* ete. %/
} pets; ‘

} Gstring data;

32
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Gstroke_data stroke data record
typedef struct ({

Gint in_buf size;
Gint init_pos;
Gfloat =x interval;
Gfloat y_interval;
time interval;

Gfloat

/* input buffer size (nr. of points)
/* initial [editing] position */

/* X interval */
/* ¥ intexrval */

/* time interval */

*/

[ union Gstroke_pets {

} pet_rl;

} pet_r2;

} pet_r3;

} pet_x4;

} pet_uls
/* etc. ¥/
} pets;
| Gstroke_dataf

struct Gstroke pet rl {

Gdata
/* pet 1 data */

struct Gstroke pet r2 ({

Gdata
/* pet 2 data */

struct Gstroke pet r3 {

Gattr_ctrl flag
/* attribute
Gmarker attrs

/* polymarker
Gdata

/* pet 3 data)'x/

struct Gstroke pet r4 {

Gattr_ctel flag
/* attribute
Gline attrs
/*\polyline
Gdata

/* pet 4 data */

struct Gstroke’/pet ul {

Gdata

/* pet -1 data */

impl_dep;

impl dep;

attr ctrl flag;
control flag */
marker attrs;
attrs. */

impl dep;

attr_ctrl flag;
control flag */
line attrs;

attrs. */
impl dep; /* impl.
impl dep; /* impl.

/* inipl-

7* impl.

/* impl.

33

dep .

lep .

jep.

dep.

dep.

x/

*/

x/

*/

*/


https://iecnorm.com/api/?name=4a859c80ea761e6ad8fb60cd911cfd33

ISO/IEC 8651-4 : 1991(E)

Implementation Dependent Type Definitions

GKS/C

Type Definitions

Gva l__data valuator data record

typedef struct ({
Gfloat 1low_value; /* low value */
Gfloat high value; /* high value */
union Gval_pets {
struct Gval_pet_rl {

Gdata impl dep;

A + L
Fpet—ri; F—pet—i—data—*/

struct Gval pet_ r2 {
Gdata impl dep;
} pet_x2; /* pet 2 data */
struct Gval pet r3 {
Gdata impl dep;
} pet_xr3; /* pet 3 data */
struct Gval pet_ul {
Gdata . impl_ dep;
} pet._ul; /* pet -1 data */
/* etc. */
} pets;
} Gval _data;

w

4 Implementation Independent Type Definitions
EMARKS:

Lanad - -

FORTRAN); the enumeration types are;

Gupd_regen_flag, Gvis;

/* impl. dep. */
/* impl. dep. 3/
/* impl. dep. */
[*/impl. dep. */

Gelip_ind, Geolr_avail, Gdisp_surf_empty,

) For some two-field enumeration types, the.drder of the fields has been reversed with respect o ISO
7942; this teversal has been done in ordér to keep numerical compatibility with ISO 8651-1((GKS/

Gecho_switch,

2) For the enumeration type STATUS, the fields NO CHOICE and NO PICK have been compacted to the
field NO INPUT, in ordet.to keep numerical compatibility with GKS/FORTRAN.

Q)

asf aspect source flag

typedef enum {
GASF_BUNDLED,
GASF_INDIV
}-Gasf;

34
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Gasfs aspect source flags

typedef struct ({

Gasf linetype:; /* linetype ASF */
Gasf linewidth; /* linewidth scale factor ASF */
Gasf line colr ind; /* polyline colour index ASF */
Gasf marker_ type; /* marker type ASF */
Gasf marker size; /* marker size scale factor ASF */
Gasf marker colr ind; '/* Pn'lymnrker colour index ASK */
Gasf text font prec; /* text font and precision ASF */
Gasf char_expan;’ /* character expansion factor ASE */
Gasf char space; /* character spacing ASF */
Gasf text_colr_ ind; /* text colour index ASF */
Gasf fill_int_style; /* £ill area interior style "ASF */
Gasf fill style ind; /* £ill area style index\(ASF */
Gasf fill _colr_ind; /* £ill area colour index ASF */
} Gasfs;
Gattr_ctrl flag attribute control flag
typedef enum {
GFLAG_CUR,
GFLAG_SPECIF
} Gattr_ctrl flag;
Gattrs attributes [used]
typedef enum {
GATTR_LINE,
GATTR_MARKER,
GATTR_ TEXT,
GATTR FILL
} Gattrs:
Gelip clipping
typedef struct ({
Geliphnind clip_ind; /* clipping indicator */
Glimit clip_rect; /* clipping rectangle */
} Gelip;
Gelip/ ind clipping indicator

typedef enum {
GIND_NO_CLIP,
GIND_CLIP

} Gelip_ind;
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Gecolr_avail colour available
typedef enum {
GAVAIL_MONOCHR,
GAVAIL_COLR
} Geolr avail;
Geol r_f acs colour facilities
typedef struct {
Gint num_colrs; /* num. of colours */
Gecolr_avail colr avail; /* colour availability */
Gint num _pred inds; /* num. of predef. colour,indices */

} Gecolr facs:;

Gecoprd_switch coeordinate switch

typedef enum {
GCOORD_WC,
GCOORD_NDC

} Geoord_switch;

Getrl flag control flag

typedef enum {
GFLAG_COND,
GFLAG_ALWAYS
} Getrl flag:

Gdaka data
typedef struct ({
size t size;
void *datay
} Gdata:;

/% size of data */
/* pointer to data */

Gdc| units devicé coordinate units

typedef enum ({
GDC.METRES,
GDC~ OTHER
} Gdc_units;

Gdefe r_mode deferral mode

typedef enum {
GDEFER_ASAP,
GDEFER_BNIG,
GDEFER_BNIL,
GDEFER_ASTI

} Gdefer mode;
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Gdet detectability

typedef enum {

}

GSEG_UNDET,

GSEG_DET
Gdet;

Gdisp_space_ size display space size

t

S

ypedef struct (
Gde_units
Gfloat_ size
Gint_size

Gdisp space size;

de_units;
size dc;
size_raster;

/* device coordinate units */
/* display space size [in] dc [units|] */
/* display space size [in] raster [upits] */

Gdisp|

}

ypedef enum {
GSURF_NOT_EMPTY,
GSURF_EMPTY

Gdisp_surf empty;

| surf empty display surface empty

Gdyn_mod dynamic modification [accepted]

t

}

GDYN_IMM
Gdyn_mod;

ypedef enum {
GDYN_IRG,

Gdyn_mod_seg_attrs dynamic modification [of] segment attributes

t

Gdyn_mod
Gdyn_mod
Gdyn mod
Gdyn_mod
Gdyn_mod
Gdyn_mod
Gdyn(mod

ypedef struct

tran;
invis vis;
visinvis;
highl;
pri;
add_prims;
del;

Gdyncmod seg attrs;

/*
/*
/*
/*
/*
/*
/*
/*

changeability of: */
segment transformation */
appearing (invisible — visible) */
disappearing (visible — invisible) */
highlighting */
priority */
addition of primitives to segment */
deletion of segment */

37
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Gdyn mod_ws_attrs dynamic modification [of] workstation attributes

typedef struct {

/* changeability of: ox/
Gdyn_mod line_bundle; /* polyline representation */
Gdyn_mod marker bundle; /* polymarker representation */
Gdyn _mod text_bundle; /* text representation */
Gdyn mod £ill bundle; /* £ill area representation */
Gdyn_mod pat_rtep, 7* pattern representation , x7
Gdyn mod colr_ rep: /* colour representation */
Gdyn_mod ws_tran; /* workstation transformation . */
} Gdyn mod ws_attrs;
Gecho_switch echo switch
tygedef enum {
GSWITCH_NO_ECHO,
GSWITCH_ECHO
} Gecho_switch;
Gfill attrs fill area attributes
tygedef struct {
Gasf int_style asf; /* f£ill  area interior style asf *
Gasf style_ind asf; /* €1l area style index asf *
Gasf colr_ind asf; /*¥)£i1l area colour index asf *
Gint ind; /* £111 area index *
Gfill bundle bundle; /* £ill area bundle *
} G£ill_attrs;
Gfill bundle fill area bundle
tygedef struct {
Gfill int_style, int_style; /* fill area interior style */
Gint style__ind; /* fill area style index */ ‘
Gint colr ind; /* £ill area colour index */
} G£ill bundle;
Gfill_ facs_fillarea facilities
tygedef /struct {
Gint num int styles; /* num. of interior styles * /
Gfill int_style int_styles[4]: /* list of available interior styles */
Gint_list hatch_styles; /* list of available hatch styles */
Gint num _pred inds; /* num. of predef. fill area indices */

} G£ill_facs;
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Gfil 1__int__sty1e fill area interior style

typedef enum {
GSTYLE HOLLOW,
GSTYLE SOLID,
GSTYLE_PAT,
GSTYLE_HATCH

} G£ill int_style;

Gfloat_size floatsize

typedpf struct {
Gfloat size x; /* x size */
Gfloat size y; /* y size */
} Gflpat_size;

Ghighl highlighting

typedpf enum {
GYEG_NORM,
GSEG_HIGHL
} Ghighl;

Ghor text align horizontal text alignment

typedef enum {
GHOR_NORM,
GHOR_LEFT,
GHOR_CTR,
GHOR_RIGHT

} Ghof text align;

Gin_clasg input class

typedef enum {
1'. GIN NONE,
GIN_LOC,
GIN_STROKE,
GIN_VAL,
GIN_CHOICE,
GIN_PICK,
GIN_STRING

} Gin|elass;

Gin__st atus [input] status

typedef enum f{
GIN_STATUS_NONE,
GIN_STATUS_ OK,
GIN_STATUS_NO_IN

} Gin_status;
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Gindiv__attrs individual attributes

typedef struct {

Gint linetype;
Gfloat linewidth;

Gint line colr ind;
Gint marker type;
Gfloat marker size;
Gint — —
Gtext font prec text_font_prec;
Gfloat char expan;
Gfloat char_ space;
Gint text_colr ind;
Gfill_int_style £fill int_style;
Gint fill style ind;
Gint fill colr_ ind;
Gasfs asfs;

} Gindiv_attrs;

: A4 po i : ot

/* linetype

/* linewidth scale factor
/* polyline colour index

/* marker type

/* marker size scale factor

/* text font and precision
/* character expansion(factor
/* character spacing
/* text colour index
/* £ill area intexior style
/* £ill area style index
/* £ill area colour index
/* aspect.sburce flags

Ging

|_type inquire type

typedef enum (
GINQ_ SET,
GINQ REALIZED

} Ging_ type;

Gint

| 1ist integer list

typedef struct ({
Gint num ints;
Gint *ints;

} Gint_list;

/* num. of integers in list */
/*¥ list of integers */

Gint

| size integer size

typedef struct/{
Gint size x;
Gint/) size y;
} Gint(size;

/* x size */
/* y size */

Girgl_mode implicit regeneration mode

typedef enum ({
GIRG_SUPPER,
GIRG_ALLOWED
} Girg_mode;

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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Glevel GKS level
typedef enum {

GLEVEL OA,
GLEVEL_0B,
GLEVEL_0C,
GLEVEL_1A,
GLEVEL_1B,
GLEVEL_IC,
GLEVEL 23,
GLEVEL_2B,
GLEVEL_2C
} Glevel;
Glimit limit
typedef struct {
Gfloat x min; /* x min */
Gfloat x max; /* x max */
Gfloat y min; /* y min */
Gfloat y max; /* y max */
} Glimit;
Gline attrs polyline attributes
typedef struct {
Gasf type asf; /* linetype asf 3/
Gasf width_asg; /* linewidth as€ 3/
Gasf colr ind asf; /* polyline colour index asf %/
Gint ind; /* polyline index A/
Gline bundle bundle; /* polyline bundle N/
} Gline attrs;
Gline_bundle polyline bundle
typedef struct
Gint type; /* linetype */
GfXoat width; /* linewidth scale factor */
Gint colr_ind; /* polyline colour index */
} ©Gline bundle;
Glime_tacs polyline facilities
typedef struct {
Gint_list types; /* list of linetypes
Gint num_widths; /* num. of available linewidths
Gfloat nom_width; /* nominal linewidth
Gfloat min width; /* min. linewidth
Gfloat max_width; /* max. linewidth
Gint num pred _inds; /* num. of predef. polyline indices

} Gline_ facs;

41
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Gline fill ctrl_ f£lag polyline/fill area control flag
typedef enum {
GFLAG_LINE,
GFLAG_FILL
} Gline_f£fill ctrl flag;
Gmarker attrs polymarker attributes
[typedef struct {
Gasf type_asf; /* marker type asf
Gasf size_asf; /* marker size scale factor)asf
Gast colr_ind _asf; /* marker colour index asf
Gint ind; /* polymarker index
Gmarker bundle bundle; /* polymarker bundle
} Gmarker attrs;
Gmarker bundle polymarker bundle
typedef struct (
Gint type; /* marker type */
Gfloat size; /* marker size scale factor */
Gint colr_ind; /* polymarker célour index */
} Gmarker bundle;
Gmarker facs polymarker facilities
typedef struct {
Gint_list types; /* list of marker types
Gint num sizes; /* num. of available marker sizes
Gfloat nom_sizey /* nominal marker size
Gfloat min_size; /* min. marker size
Gfloat max-size; /* max. marker size
Gint num pred inds; /* num. of predef. polymarker indiges
} Gmarker facs;
Gmax ws_st tables max. [length of] workstation state tables
typedef. struct {
/* max. num. of : *
Gint line bundles; /* polyline bundle table entries *
Gint marker bundles; /* polymarker bundle table entries *

42

——Gimt—text bumdtes;—F*text bumite tableentries————*7
Gint £ill bundles; /* £ill area bundle table entries */
Gint pat_reps; /* pattern table entries x/
Gint colr_reps; /* colour table entries */

} Gmax ws_st_tables; '

*/
*/
*/
*/
*/

*/
*/
*/
*/
*/
*/
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Gmore simult_events more simultaneous events

typedef enum {
GSIMULT_ NO_MORE,
GSIMULT MORE

} Gmore_ simult events;

Gnew_f rame_nec___upd new frame [action] necessary [at] update

typedef enum {
GNEW_NO,

GNEW_YES

} |Gnew_frame nec_upd;

Gnum_in number [of] input [devices]

typedef struct {

Gint loc:; /* num. of locator devices * /
Gint stroke; /* num. of stroke devices */
Gint wval; /* num. of wvaluator devices ‘“*/
Gint choice; /* num. of choice devices */
Gint pick; /* num. of pick devices */
Gint string; /* num. of string devices */

} |Gnum_in;

Gop_mogde operating mode

typedef enum {
GOP_REQ,
GOP_SAMPLE,
GOP_EVENT

} |Gop_mode:;

Gop_ st operating state

typedef enum {
GST_GKCL,
GST_GKOP,
GST_WSOE,
GST_WSAC,
GST._SGOP

} |Gop st

Gpat_rep pattern representation

typedef struct

Gint_size dims; /* colour array’s dimensions */
Gint *colr array; /* colour array */
} Gpat_rep;
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Gpick pick [value]
typedef struct {

Gint seg name; /* segment name */
Gint pick _id; /* pick identifier */
} Gpick;
Gpoint point
typedef struct {
Gfloat x; /* x coordinate */
Gfloat y; /* y coordinate */
} Gpoint:

Gpoint_1list point list

typedef struct {
Gint num_points; /* num. of points in)the list */
Gpoint *points; /* list of points */
} Gpoint_list;

Gpr_flag prompt flag

typedef enum {
GPR_OFF,
GPR_ON

} Gpr_flag;

Gp res__inval presence [of] invalid [values]

typedef enum {
GINVAL_ ABSENT,
GINVAL PRESENT
} Gpres_inval;

Gprim_attrs primitive attributes

typedef ‘struct {

Gint line ind; /* polyline index *
Gint marker_ ind; /* polymarker index *
Gint text_ind; /* text index *
Gfloat char_ht; /* character height *
Gvec char up vec: /* character up vector *
Gfloat char_width; /* character width */
Gvec char_base _vec; /* character base vector */
Gtext_ path text path; /* text path *x/
Gtext_align text_align; /* text alignment */
Gint £ill ind; /* £ill area index *x/
Gvec pat_width vec; /* pattern width vector */
Gvec pat_ht_vec; /* pattern height vector *x/
Gpoint pat_ref point; /* pattern reference point */

} Gprim_attrs;
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Grect rectangle
typedef struct ({

Gpoint p; /* point p */
Gpoint q; /* point q */
} Grect;
Grel pgi—relative-priority

typedef enum {

GPRI_HIGHER,
GPRI_LOWER

} Grel pri;

Grgb Rdd Green Blue [colour specification]

typedef struct {

Gfloat red; /* red intensity

Gfloat green; /* green intensity

Gfloat Dblue; /* blue intensity
} Grgb;

*/
*/
*/

Gseg_attrs segment attributes

typedef struct {

Gtran_matrix tran matrix;

Gvis vis;
Ghighl highl;
Gfloat pri;
Gdet det;

} Gseg_attrs:;

/*
/*
/*
/*
/*

transformation matrix */
visibility */
hightlighting */
segment priority *x/
detectability */

Gstore| store

typedef void *Gstore:;

Gtext_

typedef struct {
Ghor text_align
Gvert_text_align

lign textalignment

hor;
vert;

/* horizontal component
/* vertical component

*/
*/

Gtext bundle text bundle

typedef struct ({
Gtext_font_prec

Gfloat char_expan;
Gfloat char space;
Gint colr_ind;

} Gtext_bundle;

text_font_prec;

/*
/*
/*
/*

text font and precision
character expansion factor
character spacing

text colour index

45
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Gtext extent textextent

typedef struct {
Gpoint concat_point; /* concatenation point */
Gpoint parall4]; /* text extent parallelogram */
} Gtext_extent;

Gtext Hith
typedef struct {

Gint num_font_precs; /* num. of fonts and precisigns */
Gtext_font_prec *font precs; /* list of fonts and precisiqns */
Gint num _char hts; /* num. of character\heights */
Gfloat min_char_ht; /* min. character(height */
Gfloat max_char_ht; /* max. charactexr) height x/ .
Gint num char expans; /* num. of char! expansion fgctors */
Gfloat min_char expan; /* min. expansion factor */
Gfloat max_char_ expan; /* max. expansion factor x/
Gint num pred inds; /* num.“of predef. text indiges *x/

} |Gtext facs;

Gtext |font_ prec text font [and] precision

typedef struct {

Gint font; /* text font */
Gtext_prec prec; /* text pxecision */
} [Gtext_font_ prec;

Gtext [path text path

typedef enum ({
GPATH_RIGHT,
GPATH_LEFT,
GPATH_UP, .
GPATH_DOWN
} Gtext_path;

Gtext |prec textprecision

typedef enum {
GPREC_STRING,
__GRPREC_CHAR,
GPREC_STROKE
} Gtext prec;

Gtran transformation

typedef struct {

Glimit win; /* window */
Glimit vp; /* viewport */
} Gtran;
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Gtran mat rix transformation matrix

typedef Gfloat Gtran matrix(2][3];

Gupd regen_ flag update regeneration flag

typedef enum {
GFLAG_POSTPONE,

fFLAG PERFORM
} Gupd_regen flag;

Gupd_st| update state
typg¢def enum {

GUPD_NOT PEND,
. GUPD_PEND
} Gupd_st;
Gvec vecI)r

typedef struct {
Gfloat delta x; /* x coordinate */
Gfloat delta y; /* y coordinate */

} Gyec;

Gvert_tlext align vertical text alignment

typedef enum {
GVERT NORM,
GVERT_TOP,
GVERT_ CAP,
GVERT_ HALF,
GVERT BASE,
GVERT BOTTOM
‘ } Gyert text alignsg

Gvis visibility
typedef enum){
SEG_INVIS,

SEG. VIS
} Gvis;

Gws_cat workstation category

typedef enum {
GCAT_OUT,
GCAT_IN,
GCAT_OUTIN,
GCAT_WISS,
GCAT_ MO,
GCAT_MI

} Gws_cat:
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Gws_c lass workstation classification

typedef enum {
GCLASS_VEC,
GCLASS_RASTER,
GCLASS_OTHER
} Gws_class;

Gws_max nums workstation max. numbers

typedef struct {

Gint simult_open; /* max. num. of simult. open wss
Gint simult_active; /* max. num. of simult. active wss
Gint assoc_seg; /* max. num. of wss associated(with segme

}H Gws_max nums;

Gws__sk workstation state

typedef enum {
GWS_INACTIVE,
GWS_ACTIVE

}H Gws_st:

nt

*/
*/
*/
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6 Macro Definitions

6.1 Function identifiers

ISO/IEC 8651-4 : 1991(E)

The error functions require a unique mapping of the GKS functions to a set of numbers. The names for
these function identifiers are the same as the GKS function names except that the sentinel character has
been replaced by "Gfn_".

Below, the function macros are listed, with their numerical values. These values are identical with the

values of the

function identifiers in ISO/IEC 8651-1 (GKS FORTRAN).

fdefine | Gfn_open gks (0)

fidefine | Gfn_close gks (L)

#define | Gfn open ws (2)

#define | Gfn_close ws (3)

fidefine | Gfn_activate ws (4)

#define | Gfn_deactivate ws (5)

#define | Gfn_clear_ ws (6)

fdefine | Gfn_redraw_all segs_ws (7)

#define | Gfn_upd ws (8)

#define | Gfn_set defer st (9)

#define | Gfn_message (10)
#define | Gfn_escape (11)
#define | Gfn_polyline (12)
#define | Gfn polymarker (13)
#define | Gfn_text (14)
#define | Gfn_fill area (15)
#define | Gfn_cell array (16)
#define | GEn_gdp (17)
#define | Gfn_set line ind (18)
#define | Gfn_set linetype (19)
#define | Gfn_set linewidth (20)
#define | Gfn_set_line colr (ind (21)
#define | Gfn_set marker ind (22)
#define | GEn_set markeritype (23)
#define | Gfn_set marker size (24)
#define | Gfn_set_marker colr_ind (25)
#define | Gfn_set-text ind (26)
ffdefine | Gfn_set,‘text font prec (27)
#define | Gfnsset char_ expan (28)
#define | Gfn set_char_ space (29)
#define | Gfn_set_text colr ind (30)
#define Gfn_set_char ht (31)
#define Gfn_set_char_up_vec (32)
#define Gfn_set_ text_path (33)
#define  Gfn_set_text align (34)
fidefine Gfn_set_f£fill ind (35)
#define Gfn _set fill int_ style (36)
#define Gfn_set_fill style ind (37
f#define Gfn_set £ill colr ind (38)
#define Gfn_set_pat_size (39)
#define Gfn_set_pat_ref point (40)
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#define Gfn_set_asfs (41)
#define Gfn_set pick_id (42)
#define Gfn_set_line rep (43)
#define Gfn_set_marker rep (44)
#define Gfn_set_text_rep - (45)
#define Gfn_set fill rep (46)
#define Gfn_set_pat_rep (47)
#define Gfn_set_colr rep (48)
#defi GEn_set_win i (49)
#define GEfn_set_vp (50)
fdefine Gfn_set _vp in pri (51)
#define Gfn_sel norm tran (52)
#define Gfn_set clip ind (53)
fidefine Gfn_set ws_win (54)
#define Gfn_set_ws_vp {55)
#define Gfn_create_seg (56)
#deflne Gfn_close_seg (57)
#define GEfn_rename seg (58)
#define Gfn_del seg ‘ (59)
#define Gfn_del seg ws (60)
#define Gfn_assoc_seg_ws (61)
#deflne Gfn_copy_seg ws (62)
#deflne Gfn_insert_seg (63)
#define Gfn_set_seg tran (64)
#defilne Gfn set vis (65)
#define Gfn_set_highl (66)
#define Gfn_set seg pri (67)
#define Gfn_set_det (68)
#define Gfn_init loc (69)
#define Gfn_init_ stroke (70)
#define Gfn_init_val (71)
#define Gfn_init choice (72)
fdefine Gfn_init_pick (73)
f#define Gfn_init_stxing (74)
#define Gfn_set loc mode (75) ‘
#define Gfn_set stroke mode (76)
#define Gfn_sét-val mode (77)
#define Gfnlset choice_mode (78)
#define Gfn) set pick mode (79)
#define ~'Gfn_set_string mode (80)
#def Gfn_req_loc (81)
#def - (82)
#define Gfn_req val (83)
#define Gfn_req choice (84)
#define Gfn_req pick (85)
#define Gfn_req_string (86)
#define Gfn_sample loc (87)
#define Gfn_sample stroke (88)
#define Gfn_sample val (89)
#define Gfn_sample choice (90)
#define Gfn_sample pick (91)
#define GEfn_sample string (92)
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#define Gfn_await event {93)
#define Gfn_flush events (94)
#define Gfn_get loc {395)
##define Gfn_get stroke (96)
#define Gfn_get_val (97)
#define Gfn_get_choice (98)
#define Gfn_get pick (99)
#define Gfn _get_string (100)
#define—Gfn—wxiteitan (101}
##define| Gfn_get item type (102)
#define| Gfn_read item (103)
#define| Gfn_interpret item (104)
ffdefine| Gfn_eval tran matrix (105)
#idefine| Gfn_accum tran matrix (106)
#define| Gfn_emergency close_gks (153)
#define| Gfn_err hand (154)
#define| Gfn_err log (155)
#define| Gfn_set_err hand (156)
6.2 Error [Codes

The error fodes are represented by macros. The range of the numeric/yalues of the macros is between 0

and 1000

Below, the] error macros are listed.

#define
/* oper
#défine
#define
 §define
#define

#define
#define
#idefine

#define

/* work

GE_NO_ERR

Bting state errors */
GE_NOT_GKCL
GE_NOT_GKOP
GE_NOT_WSAC
GE_NOT_SGOP

GE_NOT_WSAC_SGOP

GE.NOT_WSOP_WSAC

(0)

(1)
(2)
(3)
(4)

(3)

(6)

'GKS

/* No Errors */

/* GKS not in proper state:
in the state GKCL */

/* GKS not in proper state:
in the state GKOP */

/* GKS not in proper state:
in the state WSAC */

/* GKS not in proper state:
in the state SGOP */

/* GKS not in proper state:
either in the state WSAC or
SGOP */

/* GKS not in

- either in the

proper state:
state WSOP or

GKS| shall be

GKS| shall be

GKS| shall be

GKS| shall be

shall be
the state

GKS
in

shall be
the state

GE_GKCL_GKOP

GE_GKCL

station errors */

(7)

(8)

WSAC */
/* GKS not in

proper state:

in one of the states WSOP,

*/
/* GKS not in

proper state:

GKS shall be
WSAC or SGOP

GKS shall be

in one of the states GKOP, WSOP, WSAC or

SGop */
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#define GE_WS_ID_ INVAL _ (20) /* Specified workstation identifier 'is
invalid */

#define GE_CONN_ID INVAL (21) /* sSpecified connection identifier is
invalid */

f#define GE WS_TYPE INVAL (22) /* Specified workstation type is invalid
*/

#define GE_NO WS _TYPE (23) /* Specified workstation type does not
exist */

#define GE WS OPEN (24) /* Specified workstation is open */

#define| GE_WS_NOT_OPEN (25) /* Specified workstation is not ppen */

#define| GE_WS_CANT OPEN (26) /* Specified workstation cannot |be opened
*/ :

#define| GE_WISS_NOT OPEN (27) /* Workstation Independent Segment
Storage is not open . */

#define| GE_WISS_OPEN (28) /* Workstation Independent Segment
Storage is already open */ ‘

#define| GE_WS_ACTIVE (29) /* Specified workstation is actiyve */

#define| GE_WS_INACTIVE (30) /* Specified workstation is not fctive */

#define| GE_WS_ MO (31) /* Specified'\workstation is of| category
MO */

#define| GE_WS_NOT MO (32) /* Specified workstation is| not of
category MO */

#define| GE_WS_MI (33) /* Specified workstation is of| category
MI*/

#define| GE_WS_NOT MI (34) ¢*) Specified workstation is| not of
category MI */

#define| GE_WS_IN (35)." /* Specified workstation is of| category
INPUT */

#define| GE_WS_WISS (36) /* Specified workstation is Wqrkstation
Independent Segment Storage */

#define| GE_WS_NOT_ OUTIN (37) /* Specified workstation is| not of
category OUTIN */ ‘

#define| GE_WS_NOT IN OUTIN {38) /* Specified workstation is neither of
category INPUT nor of category %ETIN */

fidefine| GE_WS_NOT_ OUT-SQUTIN (39) /* Specified workstation is neither of
category OUTPUT nor of category PUTIN */

#define| GE_WS_NO PIXEL (40) /* Specified workstation has [no pixel
store readback capability */

#define| GE_WS(TYPE NO_GDP (41) /* Specified workstation type ig not able
to generate the specified gjneralized
drawing primitive */

#define| 'GE' WS MAX OPEN (42) /* Maximum number of simultaneously open
workstations would be exceeded */

#define GE_WS_MAX ACTIVE (43) /* Maximum number of simultaneously

active workstations would be exceeded */

/* transformation errors */

#define GE_TRAN NUM INVAL (50) /* Transformation number is invalid */
#define GE_RECT_INVAL (51) /* Rectangle definition is invalid */
#define GE_VP_INVAL (52) /* Viewport is not within the Normalized

Device Coordinate unit square */
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#define GE_WIN_INVAL

ISO/TEC 8651-4: 1991(E)
Error codes

/* Workstation window is not within the
Normalized Device Coordinate unit square

/* Workstation viewport is not within the

VA Polyline index is invalid *x/

#define GE_FONT ZERO

/* A representation for the specified
polyline index has not been)defined on
this workstation */

/* A representation for Vthe specified
polyline index has not dbeen predefined on
this workstation */

/* Linetype is equal to zero */
/* Specified linetype is not suppprted on
this workstation)\*/
/* Linewidth(.scale factor is lgss than

/* Polymarker index is invalid */
/* A _répresentation for the specified
polymarker index has not been defined on
thisi\workstation */

/*“A representation for the specified
polymarker index has not been prepdefined
on this workstation */

/* Marker type is equal to zero *
/* Specified marker type is not sppported
on this workstation */
/* Marker size scale factor is léss than

/* Text index is invalid */
/* A representation for the specified
text index has not been defined |on this

/* A representation for the specified
text index has not been predeflined on
this workstation */

/* Text font is equal to zero */

/* Requested text font is not supported
for fhe__specified__precisian__ﬁ; this

/* Character expansion factor is less
than or equal to zero */
/* Character height is less than or equal

/* Length of character up vector is zero

/* Fill area index is invalid */

(53)
*/
#define GE_WS_VP_INVAL (54)
display space */
/* output attribute errors */
#define GE LINE TND TNVAL (60)
#define [GE_LINE REP UNDEF (61)
#define [E_LINE REP_NOT PRED (62)
#define [E_LINETYPE ZERO (63)
#define (GE LINETYPE NOT_ WS (64)
#define (E_LINEWIDTH LT ZERO (65)
zero */
fdefine [GE_MARKER IND INVAL (66)
#define (E_MARKER REP_UNDEF (67)
#define GE MARKER REP NOT_PRED (68)
#define GE MARKER TYPE ZERO (69)
#define GE_MARKER TYPE NOT WS ¢70)
#define (E_MARKER SIZE_ LT ZERO (71)
zero */
#define (E TEXT IND INVAL (72)
#define GE_TEXT REP_UNDEFR (73)
workstation */
#define GE TEXT REP\NOT PRED (74)
(75)
#define GE/FONT NOT WS (76)
workstation */
#define GE_EXPAN LE ZERO (77)
#define GE_HT LE ZERO (78)
to zero */
#define GE_UP_VEC_ZERO (79)
*/
#idefine GE_FILL IND INVAL (80)
(81)

#define GE_FILL_REP_UNDEF

/* A representation for the specified
£ill area index has not been defined on
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this workstation */

#define GE_FILL REP NOT_ PRED (82) /* A representation for the specified
£ill area index has not been predefined
on this workstation */

#define GE_INT STYLE NOT WS (83) /* Specified £fill area interior style is
not supported on this workstation */

#define GE_STYLE IND ZERO (84) /* Style (pattern or hatch) index is
equal to zero */

#define GE PAT TND TNVAL (85) /* Specified pattern index is invalid */

#define| GE_HATCH STYLE NOT WS (86) /* Specified hatch style is not [supported
on this workstation */

#define| GE_PAT SIZE LE ZERO (87) /* Pattern size value is not posfitive */

#define| GE_PAT REP UNDEF (88) /* A representation for*'the [specified

pattern index has not “been defined on
this workstation */
#define| GE_PAT REP NOT PRED (89) /* A representation’ for the [specified
pattern index hds-not been predefined on
this workstation */

#define| GE_PAT NOT WS (90) /* 1Interior-'style PATTERN is [not sup-
ported on(this workstation */

#define| GE_DIM INVAL (91) /* Dimensions of colour array aye invalid
*/

#define| GE_COLR IND LT ZERO (92) /* @dlour index is less than zerp */

#define| GE_COLR_IND INVAL (93) /* Colour index is invalid */

#define| GE_COLR REP_UNDEF (94) ¥*) A representation for the ([specified

colour index has not been defindd on this
workstation */
#define| GE_COLR _REP_NOT PRED {95) /* A representation for the ([specified
colour index has not been predefined on
this workstation */

fdefine| GE_COLR_INVAL (96) /* Colour component is outside valid
range for colour model */

#define| GE_PICK ID INVAL (97) /* Pick identifier is invalid */

/* outpht errors */ ‘

#idefine| GE_NUM POINT INVAL (100) /* Number of points is invalid *

#define| GE_INVAL CODE (101) /* Invalid code in string */

#define| GE_GDP )ID INVAL (102) /* Generalized drawing primitive identif-
ier is invalid */

#define| GE GDP_DATA INVAL (103) /* Content of generalized drawipng primi-
tive data record is invalid */

#define GE_CANT GEN_GDP (104) /* At least one active workstation is not

able to generate the specified general-
ized drawing primitive */

#define GE_CANT GEN_GDP_CLIP (105) /* At least one active workstation is not
able to generate the specified general-
ized drawing primitive under the current
transformations and clipping conditions

*/

/* segment errors */
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#define GE_SEG_NAME INVAL
#define GE_SEG_NAME USED

#define GE_SEG_ABSENT
#define GE_SEG_NOT_ WS

#define GE_SEG_NOT_WISS

(120) /*
(121) /*

ISO/IEC 8651-4 : 1991(E)
Error codes

Specified segment name is invalid */
Specified segment name is already in

use */

(122) /*
(123) /*

Specified segment does not exist */
Specified segment does not exist on

specified workstation */

(124) /*

Specified segment does not exist on

Workstation Independent Segment Storage

rlass is

* /

#define GE _SEG_OPEN (125) /* Specified segment is open */

#define GE _SEG_PRI_INVAL (126) /* Segment priority is outside-the range
(0,11 */

/* input |errors */

#define GE_IN DEV_NOT WS (140) /* Specified input device is not|present
on workstation */

#define GE_IN DEV_NOT REQ (141) /* Input device~is not in REQUEST |mode */

fidefine GE_IN DEV_NOT SAMPLE (142) /* Input devi€e~1ls not in SAMPLE mode */

#define GE_EV_SAMPLE UNAVAIL (143) /* EVENT and: SAMPLE input mode |are not
available at this level of GKS */

#define GE_PET NOT WS (144) /* Specified prompt and echo type is not
suppotted on this workstation */

#define GE ECHO_INVAL (145) /* Echo area is outside display space */

#define GE IN DATA INVAL (146) /*Contents of input data recprd are
invalid */

#define GE_QUE OVERF (147)-/* Input queue has overflowed */

#define GE_NO_QUE_OVERF (148) /* Input queue has not overflowgd since
GKS was opened or the last invocation of
INQUIRE INPUT QUEUE OVERFLOW */

fdefine GE_ASSOC_WS_CLOSED (149) /* Input queue has overflowed, byt asso-
ciated workstation has been closed */

#define GE_NO_CUR EV (150) /* No input value of the correct
in the current event report */

#define GE_TIMEOUT INVAL (151) /* Timeout is invalid */

#define GE_INIT INVAL (152) /* Initial value is invalid */

#define GE_INIT STROKE INVAL (153) /* Number of points in the initial stroke
is greater than the buffer size *

#define GE_INIT_STRING INVAL (154) /* Length of the

/* GKSM drrors */

greater than the buffer size */

initial string is

#define GE_ITEM RESERVED

#define GE_ITEM LENGTH INVAL
#define GE_NO ITEM MI

#define GE_ITEM INVAL
#define GE_ITEM GKS_INVAL
#define GE_ITEM DATA INVAL

(160) /*

Item type is not allowed for user

items */

(161) /*
(162) /*

*/
(163) /*
(164) /*
(165) /*

Item length is invalid */
No item is left in GKS Metafile input

Metafile item is invalid */
Item type is not a valid GKS item */
Content of item data record is invalid

for the specified item type */
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#define GE MAX ITEM DATA INVAL (166) /* Maximum item data record length is
invalid */

#define GE_USER_ITEM (167) /* User item cannot be interpreted */

#define GE_FUNC_UNAVAIL (168) /* Specified function is not supported in

this level of GKS */

/* escape errors */

#define GE ESCAPE FUNC UNAVAIL (180) /* Specified escape function is not sup-
ported */

#defing GE_ESCAPE ID INVAL (181) /* Specified escape functipn/)identifica-
tion is invalid */

#defing GE_ESCAPE DATA INVAL (182) /* Contents of escape data rpcord are

invalid */

/* errqr file errors */
#defing GE_ERR FILE_INVAL (200) /* Specified exror file is invallid */

/* 1/0 |errors */

#defineg GE_MEM OVERF (300) /* Storage overflow has occurred in GKS
*/

#define GE_SEG MEM OVERF (301) /*\ Storage overflow has occurrgd in seg-
ment storage */

#defind GE_IO_ERR READ (302),/* Input/Output error has occunred while
reading */

#defingd GE_IO ERR WRITE {303) /* Input/Output error has occunred while
writing */

#defingd GE_IO_ERR WRITE WS (304) /* Input/Output error has occurred while
sending data to a workstation *

#idefine GE_IO ERR READ WS (305) /* Input/Output error has occurred while
receiving data from a workstation */

#define GE_IO ERR LIB (306) /* Input/Output error has occurred during
program library management */ .

#define GE_IO _ERR WS TABLE (307) /* Input/Output error has occunred while
reading workstation description [table */

#definel GE_ARITH ERR (308) /* Arithmetic error has occurred */

/* bindling specific errors */

#define| 'GE START IND INVAL (2200) /* Start index out of range*/

#define GE_APPL LIST LENGTH LT ZERO (2201)/* Length of application 1list is nega-
tive */

#define GE_ENUM TYPE INVAL (2202) /* Enumeration type out of range*/

fidefine GE_ALLOC_STORE (2203) /* Error while allocating Store */

#define GE_ALLOC_MEM STORE (2204) /* Error while allocating memory for
Store */
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6.3 Miscellaneous Macros

6.3.1 Linetypes

#define GLINE_ SOLID
#define GLINE_DASH

#define GLINE_DOT

#define GLINE_DASH DOT
#define GLINE DASH DOT_DOT

(1)
(2)
(3)
(4)

/*
/*
/*
/*

ISO/IEC 8651-4 : 1991(E)

Miscellaneous Macros

Solid linetype */
Dashed linetype */
Dotted linetype */
Dashed-dotted linetype */

(5)/* Dashed-dotted-dotted linetype */

GMARKER DOT
GMARKER PLUS
GMARKER ASTERISK

(1)
(2)
(3)

/*
/*
/*

Dotted marker type */
Plus (+) marker type */
Asterisk (*) marker type */

GMARKER CIRCLE (4) /* Circle (o) marker type */
GMARKER CROSS (5) /* Cross (X) marker type */
pt and Echo Types
GLOC_DEF (1) /* Locator default >/
GLOC_CROSS_HAIR (2) /* Locator cross-hair */
GLOC_TRACK CROSS (3) /* Locator tracking cross*/
GLOC_RUB_BAND (4) /* Locator rubber band */
GLOC_RECT (5) /* Locator rectangle */
GLOC_DIGIT (6) /* Locator:digital */
GSTROKE_DEF (1) /* Stroke default */
GSTROKE_DIGIT (2) /* Stroke digit */
GSTROKE_MARKER (3) /*-8troke polymarker */
GSTROKE LINE (4) /{*’Stroke polyline */
GVAL_DEF (1) /* Valuator default */
GVAL_GRAPH (2) /* Valuator graphical */
GVAL DIGIT (3) /* Valuator digital */
GCHOICE DEF, (1) /* Choice default */
GCHOICE PR ECHO (2) /* Choice prompt and echo */
GCHOICE ‘STRING PR (3) /* Choice string and prompt */
GCHOICE STRING IN (4) /* Choice string input*/
GCHOICE SEG (5) /* Choice segment */
GRICK_DEF (1) /* Pick default */
GPICK GROUP HIGHL (2) /* Pick group highlighting */
#define GPICK_SEG_HIGHL (3) /* Pick segment highlighting */
#define GSTRING_ DEF (1) /* String default */
6.3.4 Default Parameters of OPEN GKS
#define. GDEF_MEM SIZE ((size_t) (~1))/* Default memory size */
#define GDEF_ERR FILE {(char *) (""))/* Default error file name*/
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7.1 Notational Conventions
The binding of each GKS function follows the following template:

GKS/C

GKS Function Name

LEVEL

VO

id gfunction (

Gtype0 arg0, /* argument 0 explanation */
Gtypel argl, /* argument 1 explanation */
Gtype2 arg2 /* argument 2 explanation */

S Function Name" is the name of the function as listed in the GKS standard,
VEL" is the GKS level of the function as listed in the GKS standard.
C function name bound to the GKS function is gfunction. a¥g0, argl, and arg?2 aj

arguments to the function and correspond to the parameters of the GKS function definition. Gty

1m|

7.2

GKS/C functions return  void.

Control Functions

ument. If the comment begins with "OUT" it means theé\argument is used as an output paramete)
blementation returns data to the application through this argument. Arguments without "OUT" are
fameters.

e the
pel,
ed in

f the
r; the
input

OPEN GKS

VO

RE

id gopen gks(
const char *err file,
size t mem units

/* name of error file
/* number of units of memory available
for buffer space

0A

*/
*/

MARK.If-err_file has the value GDEF_ERR _FILE, the stderx fileis used. If mem units
has the value GDEF_MEM SIZE, the number of available bytes is implementation dependent.

CILOSE GKS

0A

vo

)
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)

'OPEN WORKSTATION 0A
void gopen_ws(
Gint ws_id, /* workstation identifiex */
const void *conn_id, /* connection identifier */
Gint ws_type /* workstation type */
);
CLOSE WORKSTATION 0A
voifl gclose ws (
Gint ws_id /* workstation identifier */
)
ACTIVATE WORKSTATION 0A
void gactivate ws(
Gint ws_id /* workstation identifier */
)i
DEACTIVATE WORKSTATION 0A
void gdeactivate ws(
Gint ws_id /* workstation identifier */
);
CLEAR WORKSTATION 0A
void gclear ws(
Gint ws_id, /* workstation identifier */
Getrl _flag ctrl fldg' /* control flag */
):
REDRAW ALL SEGMENTS ON WORKSTATION 1A
voigl gredraw_all segs_ws (
Gint ws.id /* workstation identifier */
); ‘
UPDATE WORKSTATION 0A
void gupd ws(
Gint ws_id, /* workstation identifier */
Gupd_regen flag upd regen flag /* update regeneration flag */
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SET DEFERRAL STATE 1A
void gset_defer st (
Gint ws_id, /* workstation identifier *x/
Gdefer mode defer mode, /* deferral mode */
Girg_mode irg mode /* implicit regeneration mode */
):
MESSAGE 14
void ssage (
int ws_id, /* workstation identifier */
onst char *message /* message string *x/
)
ESCAPE . 0A
void gescape (
int func_id, /* escape fdnction identifier */
nst Gescape_in data *in_data, /* escape’input data record */
store store, /* handle to Store object */
scape out_data **out_data /* OUT)' escape output data recofd */

)

REMARK.The memory referenced by *out_data ismanaged by store.

7.3 Output Functions

POLYLINE | 0A

void gpolyline (
const Gpoint list *point_list /* list of points */
)

POLYMARKER \ 0A

void ¢gpolymarker)
const Gpoint list *point_ list /* list of points */
);

TEXT 0A
void gtext (

const Gpoint *text pos, /* text position */

const char *char string /* character string */

)
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FILL AREA 0A

void gfill area(
const Gpoint_list *point list /* list of points */
)

CELL ARRAY 0A
void gcell array(

onst Grect *rect, /* cell rectangle */

onst Gpat_rep *colr_array /* colour array *x/
)
GENERALIZED DRAWING PRIMITIVE 0A
void ggdp(

onst Gpoint_list *point list, /* list of points */

int gdp_id, /* gdp identifier */

onst Ggdp_data *gdp_data /* gdp data récord */

)

7.4 Output Attribute Functions

7.4.1 Workstation Independent Primitive Attributes

SET PtLYLINE INDEX 0A

set_line ind(
dint line ind /* polyline index */

void

)

SET LINETYPE 0A

void ¢set_linetype (
dint linetype/ /* linetype */

SET LINEWIDTH SCALE FACTOR 0A

void gset.linewidth (
dfloat linewidth /* linewidth scale factor */

)

SET POLYLINE COLOUR INDEX 0A

void gset_line colr ind(
Gint line colr_ind /* polyline colour index */
)i
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SET POLYMARKER INDEX 0A

void gset_marker ind(
Gint marker _ind /* polymarker index */
)

SET MARKER TYPE 0A

void |gset_marker type(
bint marker type /* marker type */

)

SET MARKER SIZE SCALE FACTOR oA

void [gset_marker size(
bfloat marker _size /* marker size scale factor %/

)

SET HOLYMARKER COLOUR INDEX 0A

void |gset_marker colr_ ind(
Gint  marker _colr_ind /* polymarker célour index */

)

SET TEXT INDEX 0A

void [gset_text ind(
bint  text_ind /* text indéx %/

);

SET TEXT FONT AND PRECISION 0A

void |gset_text font_prec(
fonst Gtext_font.prec *text font prec /* text font and precision
)i '

SET CHARACTER EXPANSION FACTOR 0A

void |gset .char expan (
Gfloat char_expan /* character expansion factor */

)

SET CHARACTER SPACING 0A

void gset char space(
Gfloat char _space /* character spacing */

)y
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SET TEXT COLOUR INDEX

void gset_text_colx ind(
Gint text colr_ind /* text colour index */

)

0A

SET CHARACTER HEIGHT

0A

void gfet_char_ht{
Gflloat char ht /* character height */
)

SET CHARACTER UP VECTOR

void gset_char up vec(
cdnst Gvec *char up vec /* character up vector */

Y

0A

SET TEXT PATH

void gset text path(
GHext_path text_path /* text path */
)

0A

SET TEXT ALIGNMENT

void gpet text_align(
cognst Gtext_align *text _align) /* text alignment */
)

0A

SET FILL AREA INDEX

void gpet fill ind(
Gint £ill ind /% £fill area index */
)

0A

SET FILL AREAANTERIOR STYLE

void gget £ill” int style(
GHill( int_style f£ill int style /* £ill area interior style
)i

0A

*/

SET FILL AREA STYLE INDEX

void gset_fill style ind(
. Gint fill style ind /* £fill area style index */
)

0A
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SET FILL AREA COLOUR INDEX 0A

void gset_£fill colr ind(
Gint £ill colr_ind /* £ill area colour index */
)

SET PATTERN SIZE 0A
void—gset—pat—sizet

const GfJ_.-oat_size *pat_size /* pattern size */

)y

SET|(PATTERN REFERENCE POINT DA

void gset_pat_ref point(
const Gpoint *pat_ref point /* pattern reference point */
);

SET|ASPECT SOURCE FLAGS DA
void gset_asfs( '
const Gasfs *list asf /* list of aspect source flags */
)
SET|PICK IDENTIFIER 1B

voigd gset pick id(
Gint pick_id /* pick identifier */

7.4.2|Workstation Attributes

SET|POLYLINE REPRESENTATION A

void gset_line rep(
Gint ws_id, /* workstation identifier *
Gint line ind, /* polyline index *
const /GXine bundle *line bundle /* polyline representation *Y

):

SETIPOLYMARKER REPRESENTATION A

void gset_marker rep(
Gint ws_id, /* workstation identifier */
Gint marker_ ind, /* polymarker index */
const Gmarker bundle *marker bundle /* polymarker representation */

)
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SET TEXT REPRESENTATION 1A
void gset_text rep(
Gint ws_id, /* workstation identifier */
Gint text_ind, /* text index */
const Gtext_bundle *text bundle /* text representation */
)/
SET FILL AREA REPRESENTATION 1A
void gset_ fill rep(
Gint ws_id, /* workstation identifier k/
Gint £ill ind, /* £fill area index 7
const Gfill bundle *£ill bundle /* £ill area represéntlation &/
)
SET PATTERN REPRESENTATION 1A
void gset_pat_rep(
Gint ws_id, /* workstation identifier */
Gint pat_ind, /* pattern index */
const Gpat_rep *pat_rep /* pattern representation */
)i
SET COLOUR REPRESENTATION 0A
void gset_colr rep(
Gint ws_id, /* workstation identifier */
Gint colr_ind,” /* colour index */
const Gecolr_rep *colr rep /* colour representation */
)i
7.5 Transformation Functiohs
7.5.1 Normalization Transformation
SET WINDOW. 0A
void gset—win (
Gint tran_num, /* transformation number */
comst Glimit *win_limits /* window limits */
)
SET VIEWPORT 0A
void gset vp(
Gint tran_num, /* transformation number */
const Glimit *vp_limits /* viewport limits */

)
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SET VIEWPORT INPUT PRIORITY 0B
void gset_vp_in pri(
Gint tran_num, /* transformation number */
Gint ref tran_num, /* reference transformation number */
Grel pri rel pri /* relative priority */
):
SELECT NORMALIZATION TRANSFORMATION 0A
vpid gsel norm tran(

Gint tran_num /* transformation number */

2]

ET CLIPPING INDICATOR 0A

bid gset_clip ind(
Gelip ind c¢lip ind /* clipping indicator ( ¥/

<

2

5.2 Workstation transformation

SET WORKSTATION WINDOW 0A

pid gset_ws_win (
Gint ws_id, /* workstation identifier
const Glimit *ws_win limits  /* workstation window limits *

<

SET WORKSTATION VIEWPORT 0A
vpid gset_ws_vp(
Gint ws” id, /* workstation identifier %/
const Glimit \\*ws_vp limits /* workstation viewport limits %/

7.6 Segment Functions

7.r.1 Segment Manipulation Functions

CREATE SEGMENT 1A

void gcreate_seg(
Gint seg_name /* segment name */

):
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CLOSE SEGMENT 1A
void gclose_seqg(

void
):
RENAME SEGMENT 1A
voifi grename_segt

Gint old_seg name, /* old segment name */

Gint new_seg name /* new segment name */
)ys
DELETE SEGMENT 1A
void gdel seg(

Gint seg _name /* segment name */
):
DELETE SEGMENT FROM WORKSTATION 1A
voifd gdel seg ws|(

Gint ws_id, /* workstation identifier */

Gint = seg name /* segment name */
)i
ASSOCIATE SEGMENT WITH WORKSTATION 2A
voifd gassoc_seg ws(

Gint ws_id, /* workstation identifier */

Gint seg name /* segment name *x/
)
COPY SEGMENT TOWORKSTATION 2A
void gcopy_seg_ws (

Gint ws.\id, /* workstation identifier */

Gint seg name /* segment name */
)
INSERT SEGMENT 2A

void ginsert_seg(

)

Gint seg_name, /* segment name

*/

Gtran matrix tran_matrix /* transformation matrix */
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7.6.2 Segment Attribute Functions

SET SEGMENT TRANSFORMATION 1A

void gset_ seg_tran(
Gint seg_name, /* segment name */
Gtran matrix tran matrix /* transformation matrix */

)

SHT VISIBILITY g 1A
volid gset_vis(

Gint seg name, /* segment name */

Gvis vis \ /* visibility */
)
SHT HIGHLIGHTING 1A
volid gset_highl(

Gint seg name, /* segment name  */

Ghighl Thighl /* highlighting */
)
SHET SEGMENT PRIORITY 1A
void gset_seg pri(

Gint seg_name, /* segment name */

Gfloat seg pri /* segment priority */
);
SHT DETECTABILITY : ‘ 1B
volid gset_det (

Gint seg name, “/* segment name x/

Gdet det /* detectability */ ‘
):
7.7|Input Functions
7.7{1 Initialization of Input Devices Functions



https://iecnorm.com/api/?name=4a859c80ea761e6ad8fb60cd911cfd33

GKS/C

ISO/IEC 8651-4 : 1991(E)

C GKS Function Interface Input Functions
INITIALISE LOCATOR 0B
void ginit_loc(
Gint ws_id, /* workstation identifier
Gint loc_num, /* locator device number
Gint init_norm tran num, /* initial normalization
transformation number
const Gpoint *init_loc_pos, /* initial locator position
>1nt ret, /* prompt and echo type
tonst Glimit *echo_area, /* echo area
const Gloc_data *loc data /* locator data record

INITIALISE STROKE

void |ginit_stroke (
Gint
Gint
5int

const Gpoint_list
Gint
fonst Glimit

bonst Gstroke data

ws_id,
stroke num,
init norm tran num,

*init_stroke,
pet,
*echo_area,
*stroke_data

0B

/*
/*
/*

/*
/*
/*
/*

workstation identifiex
strfoke device number

initial normalization
transformation number
initial stroke

prompt and echo type

echo area

stroke data record

INITIALISE VALUATOR 0B
void |[ginit_val(
Gint ws_id, /* workstation identifier */
Gint val num, /* valuator device number */
5float ipmit® value, /* initial value */
Gint pet, /* prompt and echo type */
tonst Glimit *echo_area, /* echo area */
fonst Gval_data) *val_data /* valuator data record */
):
INITIALISE CHOICE 0B
void |ginit  choice (
Gint ws_id, /* workstation identifier */
int choice_num, /% choice device number  */
Gin_status init_status, /* initial status */
Gint init_choice, /* initial choice */
Gint pet, /* prompt and echo type */
const Glimit *echo_area, /* echo area */
const Gchoice_data *choice _data /* choice data record */

)
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INITIALISE PICK ‘ 1B
void ginit_pick(
Gint ws_id, /* workstation identifier */
Gint pick num, /* pick device number */
Gin_status init_status, /* initial status */
const Gpick *init pick, /* initial pick value */
Gint pet, /* prompt and echo type */
const GIimit *echo_area, 7% echo area ¥/
const Gpick data *pick_data /* pick data record */
)
INITIALISE STRING 0B
vofid ginit_string(
Gint ws_id, /* workstation iddentifier %/
Gint string_num, /* string device number 1/
const char *init string, /* initial))string %/
Gint pet, ~ /* prompt) and echo type 1/
const Glimit , *echo_area, /* echo area %/
const Gstring data *string data /* /string data record 1/

7.712 Setting the Mode of Input Devices Functions

SET LOCATOR MODE 0B
void gset_loc_mode(

Gint ws_id, /* workstation identifier */

Gint loc_num, /* locator device number *x/

Gop_mode op_made, /* operating mode */

Gecho_switch echo'switch /* echo switch */
®
SET STROKE MODE 0B
void gset_ stroke mode (

Gint ws_id, /* workstation identifier */

Gint stroke_num, /* stroke device number */

Gop_mode op_mode, /* operating mode */

Gécho_switch echo switch /* echo switch */
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SET VALUATOR MODE 0B
void gset_val mode (
Gint ws_id, /* workstation identifier */
Gint val num, /* valuator device number */
Gop_mode op_mode, /* operating mode */
Gecho_switch echo_switch /* echo switch *x/
)
SET [CHOICE MODE 0B
void gset choice mode (
Gint ws_id, /* workstation identifier - *J/
Gint choice num, /* choice device number * )
Gop_mode op_mode, /* operating mode */
Gecho_switch echo_switch /* echo switch */
)
SET [PICK MODE 1B
void gset pick mode (
Gint ws_id, /* workstation identifier */
Gint pick num, /* pick device number */
Gop_mode op_mode, /* operating mode */
Gecho_switch echo_switch /* echo switch */
)
SET STRING MODE 0B
void gset_string mode ( ,
Gint ws_id, /* workstation identifier */
Gint string num, /* string device number *x/
Gop_mode op_-mode, /* operating mode */
Gecho_switch <«echo_switch - /* echo switch */
)i
7.7.3 Request Input Functions
RE(jUEST LOCATOR 0B
void greq loc(
Gint ws_id, /* workstation identifier */
Gint loc_num, /* locator device number */
Gin_status *in_status, /* OUT input status */
Gint *norm_tran_num, /* OUT normalization
transformation number */
Gpoint *loc_pos /* OUT locator position */
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REQUEST STROKE 0B
void greq_stroke(
Gint ws_id, /* workstation identifier */
Gint stroke num, /* stroke device number */
Gin_status *in status, /* OUT input status */
Gint *norm _tran num, /* OUT norxmalization
transformation number */
Gpoint_list  *5troke 7* OUT Stroke *7
)
REMARK.The application shall allocate the memory for the point list returned by this function.“The max-
um size of the returned stroke is specified by ginit_stroke. The maximum siz¢ of
troke supported by the implementation is returned by ging_def stroke_data'.
REQUEST VALUATOR 0B
voild greq val(
Gint ws_id, /* workstation idemtifier */
Gint val num, /* valuator device\number */
Gin_status *in status, /* OUT input status */
Gfloat *value /* OUT value */
):
REQUEST CHOICE 0B
void greq_choice(
Gint ws_id, /*iworkstation identifier */
Gint choice_num, _\/* choice device number */
Gin_status *in_status,) /* OUT input status */
Gint *choice /* OUT requested choice */
)i
REQUEST PICK 1B o
void greq_pick(
Gint ws_1id, /* workstation identifier */
Gint pick num, /* pick device number */
Gin_status *in_status, /* OUT input status */
Gpick *pick /* OUT requested pick value */
)i
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REQUEST STRING 0B
void greq_string( ‘

Gint ws_id, /* workstation identifier */

Gint string num, /* string device number */

Gin_status *in status, /* OUT input status */

char *string /* OUT requested string L

)

REMARK.The application shall allocate the memory for the string returned by this function. The max
imum size of the reurned string is specified by ginit string.

The maximum size of

sting supported by the implementation is returned by
ginq def string data.
7.7.4 Sqmple Input Functions
SAMPLE LOCATOR 0C
void gsample_loc (
Gint ws_id, /* workstation identifier */
Gint loc_num, /* locator devige number */
Gdint *norm tran_num, /* OUT normaliZation
transformation number */
Gpoint *loc_pos /* OUT logator position */
)i
SAMPLE STROKE 0d

void gsample stroke(
Gint ws_id,
Gint stroke num,
Gint

Gpoint_list  *stroke

)

REMARK.The application shall allocate the memory for the point list retumed by this function. The maxt
imum size of the-retumed stroke is specified by ginit_stroke. The maximum size of
st ¥oke supported by the implementation is returned by ging_def stroke_data.

*norm tran num,

/* workstation identifier
/* stroke device number
/* OUT normalization

transformation number
/* OUT stroke

*/
*/

*/
*/

SAMPILE VALUATOR 0q¢
void gsample wval (

Gint ws_id, /* workstation identifier */

Gint val num, /* valuator device number */

Gfloat *value /* OUT value */

)i
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SAMPLE CHOICE 0C
void gsample choice(

Gint ws_id, /* workstation identifier */

Gint choice num, /* choice device number */

Gin_status *in status, /* OUT input status */

Gint *choice /* OUT choice */
)
SAMPLE PICK 1C
vdid gsample pick(

Gint ws_id, /* workstation identifier */

Gint pick num, /* pick device number *f

Gin_status *in status, /* OUT input status */

Gpick *pick /* OUT pick value */
)
SAMPLE STRING 0C
vdid gsample_ string(

Gint ws_id, /* workstation identifier */

Gint string num, /* string device/ number */

char *string /* OUT string */

)

REMARK.The application shall allocate the memiory for the string returned by this function. The|max-
imum size of the retumed string js-specified by ginit_string. The maximum sigze of
string supported by the implementation is returned by ging_def string data.

7.1.5 Event Input Functions

AWAIT EVENT 0C
void gawait_ evemnt( ‘
Gfloat timeout, /* timeout (seconds) */
Gint *ws_id, /* OUT workstation identifier */
Gin_cilass *class, /* OUT device class */
Gint *in num /* OUT logical input device number */
)
FLUSH DEVICE EVENTYS 0C
void gflush events(
Gint ws_id, /* workstation identifier */
Gin_class class, /* device class */
Gint in num /* logical input device number */

)
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GET LOCATOR oC
void gget_loc(

Gint *norm tran num, /* OUT normalization

transformation number */

Gpoint  *loc_pos /* OUT locator position */
)
GET STROKE 0C
void gget_stroke(

Gint *norm tran num, /* OUT normalization

transformation number )*/

Gpoint_list *stroke /* OUT stroke */
yi
GET VALUATOR 0C
void gget_val(

Gfloat *value /* OUT value */
)
GET CHOICE 0C
void gget_ choice( ;

Gin_status *in_status, /* OUT\input status */

Gint *choice /* QUT choice */
)
GET PICK 1C
void gget pick(

Gin_status *in_stdtus, /* OUT input status */

Gpick *pick /* OUT pick value */
)
GET STRING DC
void gget \string(

char)® *string /* OUT string */
)i

7.8 Metafile Functions
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WRITE ITEM TO GKSM ' 0A
void gwrite item(
Gint ws_id, /* workstation identifier */
Gint item type, /* item type */
Gint item data_length, /* item data record length */
const Gitem data *item data /* item data record */
):
GET ITEM TYPE FROM GKSM pA
void gget_item type(
Gint ws_id, /* workstation identifier */
Gint *item type, /* OUT item type */

Gint *item data length /* OUT item data record length */

)

READ ITEM FROM GKSM DA
void gread item(
Gint ws_id, /* workstation identifier */
Gint max_item data length, /*{max. item data record length */
Gitem data *item data /* OUT item data record */
)7
INTERPRET ITEM DA
void ginterpret item(
Gint type, /* item type */
Gint item*data_length, /* item data record length | */
const Gitem data *item data /* item data record *x/

7.9 IT:'uiry Functions
7.9.1 Inquiry Fusctions for Operating State Value

INQUIRE OPERATING STATE VALUE DA

void ‘ging op_st(
Gop_st *op_st /* OUT operating state value */

)

7.9.2 Inquiry Functions for GKS Description Table
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INQUIRE LEVEL OF GKS 0A
void ging_ level gks(
Gint *err ind, /* OUT error indicator */
Glevel *level /* OUT level of GKS */
)
INQURREEIST OF AVATEABEE WORKSTATION TYPES 0A
void ging list avail ws_types(
Gint num elems_appl list, /* length of application list
Gint start_ind, /* starting index
Gint *err ind, /* OUT error indicator
Gint_list *ws_type, /* OUT list of avalailable ws types
Gint *num elems_impl list /* OUT length of Ampl. list
)
INQUIRE WORKSTATION MAXIMUM NUMBERS DA
void ging ws_max nums (
Gint *err ind, /* OUT errox{indicator */
Gws_max nums *ws_max_num /* OUT wotkstation maximum numbers */
)
INQUIRE MAXIMUM NORMALIZATIONFRANSFORMATION NUMBER DA
void ging max norm_tran num(
Gint *err ind, /* OUT error indicator */
Gint *max norm tran num, /* OUT maximum normalization
transformation number */
)
7.9.3|Inquiry Functions for GKS State List
INQUIRE SET OF OPEN WORKSTATIONS 0A
void ging_sét-open_wss(
Gint num elems appl list, /* length of application list [*/
Gint start_ind, /* starting index */
Gint *err_ind, /* OUT error indicatorxr */
L Gint—list—Xopen—ws, A+ OUT lisct of open—ws—ids— 1%/
Gint *num_elems_ impl list /* OUT length of impl. list */

)
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INQUIRE SET OF ACTIVE WORKSTATIONS 1A
void ging_set_active_ wss(
Gint num_elems_appl list, /* length of application list */
Gint start_ind, /* starting index */
Gint *err ind, /* OUT error indicator */
Gint_list *active_ws, /* OUT list of active ws ids */
Gint *num elems_impl list /* OUT length of impl. list */
)
INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES 0A
voliid ging_cur_ prim attrs(
Gint *err ind, /* OUT error indicator x/
Gprim attrs *prim attrs /* OUT current primitive
attribute structure */

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES)

INQUIRE POLYLINE INDEX 0A
vofid ging line ind(
Gint *err_ind, /* OUT error indicator */

Gint *line ind /* OUT current polyline index */

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES )

INQUIRE POLYMARKER INDEX 0A
vojid ging marker ind(
Gint *err_ ind, /* OUT error indicator */

Gint *marker ind \'/* OUT current polymarker index */

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES )
INQUIRE TEXT.INDEX 0A

void ging-~text ind(

Gint.~ *err ind, /* OUT error indicator x/
Gint *text ind /* OUT current text index */
)

(INQUIRE CURRENT PRIMITIVE ‘ATTRIBUTE VALUES)

INQUIRE CHARACTER HEIGHT 0A
void ginqg_char ht(
Gint *err_ind, /* OUT error indicator */

Gfloat *char ht /* OUT current character height */
)
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(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES )

INQUIRE CHARACTER UP VECTOR 0A
void ging_char up_ vec(
Gint *err ind, /* OUT error indicator */

Gvec *char_up_vec /* OUT current character up vector */

)

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES )

INQUIRE CHARACTER WIDTH DA
void ging char width(
Gint *err ind, /* OUT error indicator */

Gfloat *char width /* OUT current character width */

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES )

INQUIRE CHARACTER BASE VECTOR 0A
void ging_char base vec(
Gint *err_ ind, /* OUT error indigdator */

Gvec *char_base vec /* OUT current ¢haracter base vector */

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES)
INQUIRE TEXT PATH , 0A

void ging_text path/(
Gint *err ind, /* OUT error indicator */
Gtext path *text path */* OUT current text path */

(INQ UIRE CURRENT PRIMITIVE ATTRIBUTE VALUES)
INQUIRE TEXT ALIGNMENT 0A

void ging_ text align(

Gint *err ind, /* OUT error indicator * /
Gtext aldign *text _align /* OUT current text alignment */
):

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES )
INQUIRE FILL AREA INDEX 0A

void ging fill ind(
Gint *err_ind, /* OUT error indicator */
Gint *£ill ind /* OUT current fill area index */

Y
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(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES)
INQUIRE PATTERN WIDTH VECTOR

void ging pat_width vec(
Gint *err_ ind, /* OUT error indicator */
Gvec *pat_width vec /* OUT current pattern width vector */

)

0A

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES)
UIRE PATTERN HEIGHT VECTOR

volid ging pat_ht_vec(

Gint *err_ ind, /* OUT error indicator */
Gvec *pat_ht_vec /* OUT current pattern height vegctor */
):

0A

(INQUIRE CURRENT PRIMITIVE ATTRIBUTE VALUES)
UIRE PATTERN REFERENCE POINT

volid ginq_pat_ref point ( ‘

Gint *err ind, /* OUT error indicator

Gpoint *pat_ ref point /* OUT current pattern reference point
);

0A

*/
*/

INQUIRE CURRENT PICK IDENTIFIER VALUE

volid ging cur_pick_id(

Gint *err ind, /* OUT -gpror indicator */
Gint *pick_id /* OUT-current pick identifier */
)

1B

INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES

vofid ging_cur_indiv. attrs(

Gint *err ind, /* OUT error indicator */

Gindiv_attrs *indiv_attr /* OUT current individual
attribute structure %/

)

0A

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )

INQUIRE LINETYPE

void ging_linetype (
Gint *err ind, /* OUT error indicator */
Gint *linetype /* OUT current linetype */
):
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(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )

INQUIRE LINEWIDTH SCALE FACTOR 0A
void ging_linewidth(
Gint *err ind, /* OUT error indicator : */

Gfloat *linewidth /* OUT current linewidth scale factor x/
)

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES)

INQUIRE POLYLINE COLOUR INDEX 0A
void gi line colr ind(

Gin *err ind, /* OUT error indicator *,/

Gin *line colr_ind /* OUT current polyline colour index () */

)

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES)

INQUIRE MARKER TYPE 0A
void ginlg marker type(

Gin *err ind, /* OUT error indicator */

Gin *marker type /* OUT current marker &£ype */

)Y

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTEVALUES )

INQUIRE MARKER SIZE SCALE FACTOR 0A
void gi marker size(
Gin *err ind, /* OUT -error indicator */

Gflg¢at *marker size /* OUT) current marker size scale factor */

)

(INQUIRi'J CURRENT INDIVIDUAL ATTRIBUTE VALUES )

INQUIRE POLYMARKER COLOUR INDEX 0A
void ging marker colr)ind(
Gint *err ind; /* OUT error indicatoxr */
Gint *marKer colr ind /* OUT current polymarker colour index */

)

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )

INQUIRE TEXT FONT AND PRECISION 0A

void ging text font_prec(
Gint *err ind, /* OUT error indicator */
Gtext_font_prec *font_prec /* OUT current text font and precision */

)
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(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )
INQUIRE CHARACTER EXPANSION FACTOR

void ging char expan(
Gint *err ind, /* OUT error indicator

Gfloat *char expan /* OUT current character expansion factor

)

0A

*/
*/

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )
UIRE CHARACTER SPACING

vdid ging_char space( .

Gint *err ind, /* OUT error indicator */
Gfloat *char_space /* OUT current character spacifig” */
):

0A

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES)
INQUIRE TEXT COLOUR INDEX

volid ginq_text colr ind(
Gint *err_ ind, /* OUT error indicator */
Gint *text_colr_ind /* OUT current\text colour index */

)

0A

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )
UIRE FILL AREA INTERIOR STYLE

void ging £ill int_style( ,

Gint *err dnd, ' /* OUT error indicator

Gfill int_style *£ill int style /* OUT current fill area
interior style

)

*/
*/

0A

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )
INQUIRE FILL AREA STYLE INDEX

void ging £ill style_ ind(

Gint\‘“*err_ ind, /* OUT error indicator

Gint.~ *£ill style_ind /* OUT current £ill area style index
): '

*
~

0A

(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES )
INQUIRE FILL AREA COLOUR INDEX

void ging_f£ill colr_ ind(
Gint *err ind, /* OUT error indicator

Gint  *fill colr_ind /* OUT current £fill area colour index
);
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(INQUIRE CURRENT INDIVIDUAL ATTRIBUTE VALUES)
INQUIRE LIST OF ASPECT SOURCE FLAGS

void ging_asfs(
Gint *err_ind, /* OUT error indicator */
Gasfs *list_asf /* OUT current aspect source flags */
):

0A

INQUIRE CURRENT NORMALIZATION TRANSFORMATION NUMBER

void ging cur norm tran num(
Gint *err ind, /* OUT error indicator */
Gint *norm tran num /* OUT current normalization
transformation number */
)
INQUIRE LIST OF NORMALIZATION TRANSFORMATIONNUMBERS DA
void ging_list_norm tran nums (
Gint num elems_appl list, /* length)of application list [/
Gint start_ind, /* starting index * /
Gint *err ind, /* OUT error indicator * /
Gint_list *norm tran_num, /*OUT list of normalization
transformation numbers * /
Gint *num elems_impl list (7)/* OUT length of impl. list */
)
INQUIRE NORMALIZATION TRANSFORMATION A
void ging norm tran(
Gint num, /¥ normalization transformation number */
Gint *err ind, /* OUT error indicator */
Gtran *norm tran. /* OUT normalization transformation */
)
INQUIRE CLIPRING 0A
void ging_€lip(
Gint *err ind, /* OUT error indicator */
Gelip *clip _ind rect /* QUT current clipping indicator
and rectangle */
)i
INQUIRE NAME OF OPEN SEGMENT 1A

void ging name open_seg(
Gint *err ind, /* OUT error indicator */
Gint *name_open_seg /* OUT name of open segment */
)
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INQUIRE SET OF SEGMENT NAMES IN USE 1A
void ginqg_set seg names (
Gint num_elems appl_list, /* length of application list */
Gint start_ind, /* starting index */
Gint *err_ind, /* OUT error indicator */
Gint_list *seg_names, /* OUT list of segment names */
Gint *num elems impl list /* OUT length of impl. list */
)
INQUIRE MORE SIMULTANEOQUS EVENTS 0C
void ginq more simult_events(
Gint *err ind, /* OUT error indicator
Gmore simult events *simult_events /* OUT [more] simultaneous events
)i
7.9.4 Inquiry Functions for Workstation State List
INQUIRE WORKSTATION CONNECTION AND TYPE 0A
void ging ws_conn_type (
Gipt ws_id, /* workstation identifier */
Gsftore store, /* handle to Store‘object */
Gipt *err ind, /* OUT error indicator */
vojid **conn_id, /* OUT connection identifier */
- Gipt *ws_type /* OUT workstation type */
)i
REMARK.The memory referenced by *conn’ id is managed by store.
INQUIRE WORKSTATION STATE 0A
void ging ws_st(
Gipt ws_id, /* workstation identifier */
Gipt *err ind;, /* OUT erroxr indicator */
Gws_st *ws_st /* OUT workstation state */
):
INQUIRE WORKSTATION DEFERRAL AND UPDATE STATES 0A
void g - > upd {
Gint ws_id, /* workstation identifier
Gint *err ind, /* OUT error indicator
Gdefer mode *defer mode, /* OUT deferral mode
Girg mode *irg mode, /* OUT implicit regeneration mode
Gdisp_surf empty *disp surf empty, /* OUT display surface empty
Gnew_frame nec upd *new frame /* OUT new frame action
necessary at update
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INQUIRE LIST OF POLYLINE INDICES

void ging_list_ line inds(

1A

Gint ws_id, /* workstation identifier
Gint num_elems appl list, /* length of application list
Gint start_ind, /* starting index
Gint *err ind, /* OUT error indicator
Gint list *def line inds, /* OUT list of defined polyline indices
Gint *num elems_impl list /* OUT length of impl. list
):
INQUIRE POLYLINE REPRESENTATION 1A
void gfing line rep(
Gint ws_id, /* workstation identifier */
Gint line_ind, /* polyline index */
Ging_type type, /* type of returned values */
Gint *err_ind, /* OUT error indicator */
Gline bundle *line rep /* OUT polyline representation */
)i
INQUIRE LIST OF POLYMARKER INDICES 1A

void g

G
G
Gi
Gi
G
G

ng_list_marker inds(

ws_id,

num elems_appl_ list,
start_ind,

*err ind,

*def_ marker inds,
*num_elems impl-list

/*
/*
/*
/*
/*
/*

workstation identifier
length of application 1list
starting index

OUT error indicator

OUT list of defined polymarker lindices
OUT length of impl. list

int

1A
ws_id, /* workstation identifier */
marker ind, /* polymarker index */
type, /* type of returned values *x/
*err ind, /* OUT error indicator */

rker bundle *marker rep /* OUT polymarker representation */
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INQUIRE LIST OF TEXT INDICES
void ging_ list text inds(

1A

Gint ws_id, /* workstation identifier
Gint num _elems_appl list, /* length of application list
Gint start_ind, /* starting index
Gint *err_ind, /* OUT error indicator
Gint_list *def text inds, /* OUT list of defined text indices
Gingt *num_elems impl list /* OUT length of impl. list
);
INQUIRE TEXT REPRESENTATION 1A
void ginq text rep(
Gink ws_id, /* workstation identifier */
Gink text ind, /* text index *x/
Ging_type type, /* type of returned values’ (*/
Gint *err ind, /* OUT error indicator */
Gtext bundle *text _rep /* OUT text representation */
);
INQUIRE TEXT EXTENT 0A
void ging text extent (
Gint ws_id, /* workstation identifier */
conpt Gpoint  *pos, /* text position */
const char *str, /* textl\string */
Gin *err ind, /* OUT) error indicator *x/
Gtext extent *extent /*_OUT concatenation point and
text extent parallelogram */
)
INQUIRE LIST OF FILL AREA-INDICES 1A

void ginq list £ill inds(

86

Gint ws, 1d,

Gint num’ elems appl list,
Gint start_ind,

Gint *err_ ind,

Gint_ list *def_£fill inds,

Gint *num _elems_ impl list

/*
/*
/*
/*

*

/*

workstation identifier
length of application list
starting index

OUT error indicator

OUT list of defined £ill area ing
OUT length of impl. list
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*/
*/
*/
*/

lices

*/
*/
*/
*/
*/
*/



https://iecnorm.com/api/?name=4a859c80ea761e6ad8fb60cd911cfd33

GKS/C ISO/IEC 8651-4 : 1991(E)

C GKS Function Interface Inquiry Functions
INQUIRE FILL AREA REPRESENTATION 1A
void ging fill rep(

Gint ws_id, /* workstation identifier */

Gint fill ind, /* £ill area index */

Ging_type type, /* type of returned values */

Gint *err_ind, /* OUT error indicator */

Gfill bundle *£fill rep /* OUT fill area representation */

)

INQUIRE LIST OF PATTERN INDICES TA
void ginq) list_pat inds(
Gint ws_id, /* workstation identifier
Gint num elems_appl list, /* length of application‘/list
Gint start_ind, /* starting index
Gint *err ind, /* OUT error indicator
Gint [list *def pat_ inds, /* OUT list of defiined pattexn indices
Gint *num elems impl list /* OUT length of impl. list
)i
INQUIRE PATTERN REPRESENTATION 1A
void ging| pat_rep(
Gint ws_id, /* workstation 4didentifier * /
Gint pat_ind, /* pattern index */
Ging |type type, /* type of returned values */
Gstoge store, /* handle o Store object */
Gint *err ind, /* OUT error indicator */

Gpat_|rep **pat rep /* OUT pattern representation */
)i

REMARK.The memory referenced by . *pat_rep is managed by store.

INQUIRE LIST OF COLOURINDICES 0A
void ging| list_colzx \inds (

Gint wslid, /* workstation identifier

Gint num elems_appl list, /* length of application list

Gint start_ind, /* starting index

Gint *err ind, /* OUT erxor indicator

Gint llist  *def colr inds, [* OUT list of defined colour indicesl

Gint *num_elems_impl list /* OUT length of impl. list
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INQUIRE COLOUR REPRESENTATION 0A
void ging_colr rep(
Gint ws_id, /* workstation identifier *x/
Gint colr_ind, /* colour index */
Ging_type type, /* type of returned values */
Gint *err ind, /* OUT error indicator */
Gcolr_rep *colr_rep /* OUT colour representation */
)i
INQUIRE WORKSTATION TRANSFORMATION 0A
void|ging ws_tran(
Gint ws_id, /* workstation identifier */
Gint *err_ ind, /* OUT error indicator */ ‘
Gupd_st  *ws_tran_upd st, /* OUT workstation transformation
update state */
Glimit *req ws_win, /* OUT requested wofkstation window */
Glimit *cur ws_win, /* OUT current workstation window */
Glimit *req ws_vp, /* OUT requestediworkstation viewport | */
Glimit *cur_ws_vp /* OUT current workstation viewport */
):
INQUIRE SET OF SEGMENT NAMES ON WORKSTATION 1A
void |[ging_set seg_names_ws(
Gint ws_id, /* workstation identifier */
Gint num elems_appl list, /* length of application list */
Gint start_ind, /* starting index *
Gint *err ind, /* OUT error indicator *
Gint_ list *seg_names; /* OUT list of segment names *
Gint *num elems: impl list /* QUT length of impl. list 1/
)i ‘
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void ging loc_st(

GKS/C ISO/IEC 8651-4 : 1991(E)
C GKS Function Interface Inquiry Functions
INQUIRE LOCATOR DEVICE STATE 0B

REM

Gint ws_id, /* workstation identifier
Gint loc_num, /* locator device number
Ging_type type, /* type of returned values
Gstore store, /* handle to Store object
Gint *err ind, /* OUT error indicator
Gop_mode *mode, /* OUT operating mode
Gecho_switch *esw, /* OUT echo switch

Gint *init norm tran num, /* OUT initial normalization

/*
/*
/*
/*

transformation number
OUT initial locator positjion
OUT prompt/echo. -type
OUT echo area

OUT locator.data record

INQ

void

REM

Gint

Gpoint_list
Gint

Glimit
Gstroke_data

ARK.The memory referenced by

*init norm tran num,

**init stroke,
*pet,
*acho_area,
**stroke data

/*
/*
/*
/*
/*
/*
/*
/*

Gpoint *init loc_pos,
Gint *pet,

Glimit *echo_area,
Gloc_data **loc_data
ARK.The memory referenced by *loc_data is managed by store.
UIRE STROKE DEVICE STATE
| ging_stroke st (

Gint ws_id,

Gint stroke_num,
Ging_type type,

Gstore store,

Gint *err ind,
Gop_mode *mode,
Gecho_switch *esw,

/*
/*
/*
/*

0B

workstation identifier
stroke device number
type of returned values
handle to Store object
OUT error indicator
OUT operating mode

OUT echo switch

OUT initial normalization
transformation number
OUT initial stroke

OUT prompt/echo type
OUT echo area

OUT stroke data record

init_stroke and *stroke_data is managed by stoge.
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INQUIRE VALUATOR DEVICE STATE
void ging val st (

0B

Gint ws_id, /* workstation identifier */
Gint val num, /* valuator device number */
Gstore store, /* handle to Store object */
Gint *err ind, /* OUT error indicator */
Gop_mode *mode, /* OUT operating mode */
Gecho_switch *esw, /* OUT echo switch */
Gfloat *init_value, /* OUT initial value */
Gint *pet, /* OUT prompt/echo type *7
Glimit *echo_area, /* OUT echo area * [
Gval_data **val data /* OUT valuator data record” */

)i

REMARK.The memory referenced by *val data is managed by store.

INQUIRE CHOICE DEVICE STATE 0B

vdid ging_choice_ st (
Gint ws_id, /* workstation identifier */
Gint choice num, /* choite device number */
Gstore store, /* handle to Store object */
Gint *err ind, /* QUT error indicator */
Gop_mode *mode;, /*\0UT operating mode */
Gecho_switch *esw, /* OUT echo switch */
Gin_status *init_status,, “/* OUT initial choice status */
Gint *init choice; /* OUT initial choice */
Gint *pet, /* OUT prompt/echo type */
Glimit *echo_azea, /* OUT echo area */
Gchoice data  **choilce_data /* OUT choice data record */

)

REMARK.The memory referenced by *choice data is managed by store.
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INQUIRE PICK DEVICE STATE

void ging pick st

1B

);

REMARK.The memory referenced by *init stringand *string dataismanaged by sto

7.9.3 Inquiry Functions for Workstation Description Table

Gint ws_id, /* workstation identifier */
Gint pick num, /* pick device number */
Ging_type type, /* type of returned values */
Gstore store, /* handle to Store object x/
Gint *err ind, /* OUT error indicator */
—Gop_—_mode "'mud!, FH—OHE uyemt:'m'g—mode */l

Gecho_switch  *esw, /* OUT echo switch */
Gin_status *init_status, /* OUT initial pick status */
Gpick *init pick, /* OUT initial pick value */
Gint *pet, /* OUT prompt/echo type */
Glimit *echo_area, /* OUT echo area */
Gpick_data **pick data /* OUT pick data record */

)i

'REMARK.The memory referenced by *pick_data is managed by store:

INQUIRE STRING DEVICE STATE 0B

void ging_ string_st(
Gint ws_id, /* workstation identifier */
Gint string num, /* string device number */
Gstore store, /*.handle to Store object */
Gint *err ind, /% OUT error indicator */
Gop_mode *mode, /* OUT operating mode */
Gecho_switch *esw, /* OUT echo switch *x/
char **init string, /* OUT intial string */
Gint *pet, /* OUT prompt/echo type */
Glimit *echo_area, /* OUT echo area */
Gstring data **string data /* OUT string data record */

INQUIRE WORKSTATION CATEGORY

void ging ws_cat(

0A

Gint ws_type, /* workstation type *x/
Gint *err_ind, /* OUT error indicator */
Gws_cat *cat /* OUT workstation category */

)
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INQUIRE WORKSTATION CLASSIFICATION 0A
void ging_ws_class(
Gint ws_type, /* workstation type */
Gint *err_ind, /* OUT error indicator */
Gws_class *class /* OUT workstation class */
);
ll\iQUIRE DISPLAY SPACE SIZE 0A
vdid ginq disp space size(
Gint ws_type, /* workstation type */
Gint *err ind, /* OUT error indicator */
Gdisp_space_size *disp size /* OUT display [spacel.size */
)i
INQUIRE DYNAMIC MODIFICATION OF WORKSTATION-ATTRIBUTES 1A
vdid ging dyn mod ws_attrs(
Gint ws_type, /* workstation type */
Gint *err ind, /* OUT érror indicator */
Gdyn _mod ws_attrs *dyn mod /* OUT dynamic modification of
workstation attributes */
):
INQUIRE DEFAULT DEFERRAL STATE VALUES 1A
vdid ging_def defer sts(
Gint ws_type, /* workstation type */
Gint *err ind, /* OUT error indicator */
Gdefer mode *defer mode, /* OUT default deferral mode */
Girg _mode *irg mode /* OUT default impl. reg. mode */
)i
INQUIRE POLYLINE FACILITIES 0A
void ging line facs(
Gint ws_type, /* workstation type */
Gint num_elems_appl list, /* length of application lisy */
Gint start_ind, /* starting index */
Gint *err ind, /* OUT error indicator *x/
GIine_facs *line_facs, /% OUT polyline facilities */
Gint *num elems impl list /* OUT length of linetype
list in impl. */
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INQUIRE PREDEFINED POLYLINE REPRESENTATION 0A
void ging pred line_ rep(

Gint ws_type, /* workstation type */

Gint ind, /* predefined index */

Gint *err ind, /* OUT error indicator */

Gline bundle *line rep /*

)

OUT predefined polyline rep.

*/

INQUIRE POLYMARKER FACILITIES 04
void ging marker facs(
@int ws_type, /* workstation type */
Gint num elems appl list, /* length of applidation list | */
dint start_ind, /* starting index * /
dint *err ind, /* OUT error indicator */
Gmarker facs *marker_ facs, /* OUT polymarker facilities */
Gint *num elems_impl list /* OUT length of marker type
list Ain-impl. */
)
INQUIRE PREDEFINED POLYMARKER REPRESENTATION 0A
void ¢ging_pred marker rep (
int ws_type, /* workstation type *
int ind, /* predefined index *
int *err ind, /* OUT error indicator *
rker bundle *marker rep\\“/* OUT predefined polymarker rep. *
):
INQUIRE TEXT FACILITIES 0A
void ging_ text facs(
int ws-type, /* workstation type */
int num’ elems_appl list, /* length of application list */
int start_ind, /* starting index */
int *err ind, /* OUT error indicator */
ext_facs *text_facs, /* OUT text facilities */
int *num elems_impl list /* OUT length of text font
and precision list in impl. |*/
):
INQUIRE PREDEFINED TEXT REPRESENTATION 0A

void ging pred text rep(

Gint ws_type, /*
Gint ind, /*
Gint *err_ind, /*

Gtext_bundle *text rep /*

workstation type */
predefined index x/
OUT error indicator */

OUT predefined text rep. */
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INQUIRE FILL AREA FACILITIES 0A
void ging_fill facs(

Gint ws_type, /* workstation type *x/

Gint num elems_appl list, /* length of application list */

Gint start_ind, /* starting index */

Gint *err ind, " /* OUT error indicator */

Gfill facs *£ill facs, /* OUT £ill area facilities */

Gint T etems —Impl—tist— /O F tengtiroftatch—tist— */
): '
INQUIRE PREDEFINED FILL AREA REPRESENTATION 0A
vold ginq_pred fill rep(

Gint ws_type, /* workstation type */

Gint ing, /* predefined index *x/

Gint *err ind, /* OUT error indicator */

Gfill bundle *£fill rep /* OUT predefined fill area rep. */

INQUIRE PATTERN FACILITIES 0A
vold ging pat facs(
Gint ws_type, /* workstation type x/
Gint *err ind, /* OUT errer indicator X/
Gint *num pred inds /* OUT.num. of predef. pattern indices #/

INQUIRE PREDEFINED PATTERN REPRESENTATION 0A
void ging pred pat_rep(

Gint ws_type, /* workstation type © */

Gint ind, /* predefined index * /

Gstore store, /* handle to Store object */

Gint *exr ind, /* OUT error indicator */

Gpat_rep (**pat_rep /* OUT predefined pattern rep. */
)i

REMARK.The/memory referenced by *pat_rep is managed by store.

INqZUIRE COLOUR FACILITIES k 0A
void ging_colr_ facs(

Gint ws_type, /* workstation type */

Gint *err ind, /* OUT error indicator */

Geolr_facs *colr_facs /* OUT colour facilities */
)
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INQUIRE PREDEFINED COLOUR REPRESENTATION 0A
void ging pred colr rep(

Gint ws_type, /* workstation type */

Gint ind, /* predefined index */

Gint *err ind, /* OUT error indicator */

Gcolr rep *colr re

)

p /* OUT predefined colour rep. */

INQUIRE LIST OF AVAILABLE GENERALIZED DRAWING PRIMITIVES dA
void ging list_avail gdps(
Gint wsS_type, /* workstation type ./
Gint num elems_ appl list, /* length of application list ./
Gint start_ind, /* starting index k/
Gint *err ind, /* OUT error indilator k/
Gint_list  *gdp, /* OUT list of GDPs &/
Gint *num elems impl list /* OUT length of impl. list ./
)
INQUIRE GENERALIZED DRAWING PRIMITIVE 0A
void ging_gdp (
Gint ws_type, /* workstation type */
Gint gdp, /* GDP function number */
Gint *err ind, /* OUT error indicator */
Gint *num attr, /* OUT num. of attributes used */
Gattrs attr[4] /* OUT (Aist of attributes used */
)
INQUIRE MAXIMUM LENGTH OF WORKSTATION STATE TABLES 0A
void ging max ws_st_ tables(
Gint ws_type, /* workstation type
Gint *err ind, /* OUT error indicator
Gmax ws_st_tables *lengths /* OUT lengths of workstation tables
)
INQUIRE NUMBER OF SEGMENT PRIORITIES SUPPORTED 1A
void ging num seg pris(

Gint *e;r__ind ’
Gint = *num_seg pris

)

GImt—ws type, — /* workstation type :

/* OUT error indicator
/* OUT num. of segment priorities

*/
*/

95

*/
*/
*/


https://iecnorm.com/api/?name=4a859c80ea761e6ad8fb60cd911cfd33

ISO/IEC 8651-4 : 1991(E) GKS/C

Inquiry Functions C GKS Function Interface
INQUIRE DYNAMIC MODIFICATION OF SEGMENT ATTRIBUTES 1A
void ging dyn_mod seg_attrs(
Gint ws_type, /* workstation type */
Gint *err_ind, /* OUT error indicator */
Gdyn _mod seg attrs *dyn mod /* OUT dynamic modification of
segment attributess */
):
|
INQUIRE NUMBER OF AVAILABLE LOGICAL INPUT DEVICES 0B
void ging num avail in(
Gint ws_type, /* workstation type */
Gint *err ind, /* OUT error indicator */
Gnum_in *num in /* OUT num. of input devices */
):
INQUIRE DEFAULT LOCATOR DEVICE DATA 0B
void ging def loc data(
Gint ws_type, /* workstation type */
Gint loc_num, /* logical input‘device number */
Gstore store, /* handle to“Store object */
Gint *err ind, /* OUT errox: indicator */
Gpoint *loc_pos, /* OUT default locator position */
Gint_list **pet_ list, /* OUT(list of prompt and echo types */
Glimit *echo_area, /* OUT ‘default echo area */
Gloc_data **loc_data /* (OUT default data record */

)

REMWARK.The memory referenced by.[*pet_list and *loc_datais managed by store.

INQUIRE DEFAULT STROKE DEVICE DATA 0B

void ging_def stroke data ( .
Gint ws_type, /* workstation type */
Gint stroke num, /* logical input device number */
Gstore store, /* handle to Store object x/
Gint *err ind, /* OUT error indicator * /
Gint *max buf size, /* OUT max. input buffer size

(nr. of points) */

Gint list **pet list, /* OUT list of prompt and echo types */
Glimit *echo_area, /* OUT default echo area */
Gstroke data **stroke_data /* OUT default data record */

):

REMARK.The memory referenced by *pet_list and *stroke_datais managed by store.
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INQUIRE DEFAULT VALUATOR DEVICE DATA 0B
void ging def val _data(
Gint ws_type, /* workstation type */
Gint val num, /* logical input device number */
Gstore store, /* handle to Store object */
Gint *err_ ind, /* OUT error indicator */
Gfloat *def val, /* OUT default initial value */
Gint_list **pet_list, /* OUT list of prompt and echo types %/
Glimit *echo_area, /* OUT default echo area %/
Gval data **val data /* OUT default data record */
)i
REMARK.The memory referenced by *pet_list and *val data is managed by ‘Store.
INQUIRE DEFAULT CHOICE DEVICE DATA B

void

REM

ging_def choice data(

Gint ws_type, /* workstation type

Gint choice num, /* logical input device number
Gstore store, /* handle“to Store object

Gint *err ind, /* OUT\error indicator

Gint *max _num choices, /* OUT max. num. of choices
Gint_list **pet_ list, /*.0UT list of prompt and echo t
Glimit *echo_area, /¥ OUT default echo area

Gchoice_data  **choice_data

/* OUT default data record

ARK.The memory referenced by *pet, list and *choice_data is managed by store.

ypes

INQY

void

)

/*
/*
/*
/*
/*

workstation type

logical input device number
handle to Store object

OUT error indicator

OUT list of prompt and echo types

UIRE DEFAULT PICK DEVICE DATA
ging_def pick data(

Gint ws_type,

Gint pigk num,

Gstore store,

Gint *err ind,

Gint_list **pet_1list,

Glimit *echo_area,

Gpick-data **pick data

/*
/*

OUT default echo area
OUT default data record

* % F R % % %

REMARK.The memory referenced by *pet_list and *pick_datais managed by store.
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INQUIRE DEFAULT STRING DEVICE DATA 0B
void gingq def string data(
Gint ws_type, /* workstation type - */
Gint string num, /* logical input device number */
Gstore store, /* handle to Store object *x/
Gint *err_ ind, /* OUT error indicator */
Gint *max buf size, /* OUT max. input buffer size
tnr—of b_yt&o) */
Gint_list **pet_list, /* OUT list of prompt and echo typels */
Glimit *echo_area, /* OUT default echo area */
Gstring data **string data /* OUT default data record */
)
REMWARK.The memory referenced by *pet_list and *string data is managedby store.
7.9.6 Inquire functions for the Segment State List
INQUIRE SET OF ASSOCIATED WORKSTATIONS 1A
void ging set_assoc_wss(
Gint seg_name, /* segmént name ./
Gint num elems_appl list, /* Xength of application list ./
Gint start_ind, /*\starting index </
Gint *err_ ind, /¥ OUT error indicator k/
Gint_list  *ws, /* OUT list of workstations </
Gint *num elems impl list) /* OUT length of impl. list K/
)i
INQUIRE SEGMENT ATTRIBUTES 1A
void ging_ seg attrs(
Gint seg_ndme, /* segment name */
Gint *err ‘ind, /* OUT error indicator */
Gseg_attrs *seg attr /* OUT segment attribute structure */ .
)i
7.9.7 Pixel Inquiries
INQUIRE PIXEL ARRAY DIMENSIONS 0A
voi i i . _dims (
Gint ws_id, /* workstation identifier x/ '
const Grect ‘*rect, /* rectangle *x/
Gint *err_ind, /* OUT error indicator */
Gint_size *dims /* OUT pixel array dimensions */
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INQUIRE PIXEL ARRAY 0A

void ging pixel array(

Gint ws_id, /* workstation identifier */
const Gpoint *pixel loc, /* pixel location */
const Gint_size  *dims, /* pixel array dimensions */
Gint *err ind, /* OUT error indicator */
Gpres inval *pres inval, /* OUT presence of invalid values */
Gint *pixel array /* OUT colour index array e /

)

REMARK.Befpore this function is called, the application shall allocate the parameter pixel larray as
an ingeger array of size dims->size x*dims->size_y. The entries of pixel array shall be
such|that pixel array[i + j*dims->size x] comesponds with the (ij):th)entry of the
coloyr grid.

INQUIRE PIXEL 0A

void dging pixel(

Gint ws_id, /* workstation identifier */
cpnst Gpoint  *pixel loc, /* pixel location */
Gint *err ind, /* OUT error{indicator */
Gint *colr_ ind /* OUT colour index */

);

7.9.8 Inquiry Functions for Error State List

INQUIRE INPUT QUEUE OVERFLOW. 0C

void ging_in overf (

Gint *err ind, /* OUT error indicator */
Gint *ws_id, /* OUT workstation identifier *x/
Gin_class *in_class, /* OUT input class *x/
Gint *in _riam /* OUT logical input device number */

);

7.10 Ut;[’ty Functions

7.10.1 Utility Functions in GKS

EVALUATE TRANSFORMATION MATRIX 1A

void geval tran matrix(

const Gpoint *point, /* fixed point *x/
const Gvec *shift, /* shift vector *x/
Gfloat angle, /* rotation angle *x/
const Gvec *scale, /* scale factors *x/
Gecoord switch coord switch, /* coordinate switch */
Gtran matrix tran matrix /* OUT transformation matrix */

929


https://iecnorm.com/api/?name=4a859c80ea761e6ad8fb60cd911cfd33

ISO/IEC 8651-4 : 1991(E)

GKS/C

Utility Functions C GKS Function Interface

ACCUMULATE TRANSFORMATION MATRIX 1A
void gaccum tran matrix(
Gtran matrix matrix, /* transformation matrix * /
const Gpoint *point, /* fixed point */
const Gvec *shift, /* shift vector */
Gfloat angle, /* rotation angle */
const Gvec *scale, /* scale factors */
Geoord switch coord switch, /* coordinate switch */
Gtran matrix tran matrix /* OUT transformation matrix ~ %/
):
7.19.2 Binding Specific Utilities
SEI ERROR HANDLING 0A
volid gset_err hand(
const void (*new_hand) (Gint , Gint , constCehar *),
/* the application’s error handling address */
void (**0ld hand) (Gint , Gint ,  const char *)
/* OUT address of the error. handling replaced */
)
Effect: See 3.10.
CREATE STORAGE 0A
vold gcreate store(
Gint *err ind, /* QUT error indicator */
Gstore *store /*\OUT pointer to allocated storage */
)i
Effect: See 3.9.2
DHELETE STORAGE 0A
void gdel store (
Gint *err ind, /* OUT error indicator *x/
Gstore' *store /* IN/OUT storage to be deleted */
);
Effect: See 392
7.11 Error Handling
EMERGENCY CLOSE GKS 0A
void gemergency close gks(
void

)
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ERROR HANDLING 0A
void gerr_ hand(

Gint err num, /* error number

Gint func _num, /* number of function that detected the error

const char *err file /* name of error file

)

ERROR LOGGING

DA
void gerr log(
Gint err num, /* error number .
Gint func_num, /* number of function that detected the error

const char

*err file

/*

name of error file
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This annex contains a print of the file gks.h. This file should be included in any GKS/C application pro-
gram and contains the following information:

1) The basic #include statements

#include <stdio.h>
#include <stddef .h>

2) The data types from clause 5 in compilation order;
3) The macros from clause 6 and annex C; the numerical values of the macros from annex ¢ are
optional;

4) The specification of the GKS functions as extern void;

5) Additional implementation-dependent items; they should preferably have the sentinels "g" or "(:".

Thif annex only contains the parts 1)-4).

/*
¥lommmmmmm gks.h = ——semomerommm e e e e
*y

/*

* A.1 Standard #include Files
*

#imclude <stdio.h>

#iIclude <stddef .h>

/*

* A.2 Data Typées‘'in Compilation Oxrder
*x :
e ®
* A.2.1 ,Basic Types
*V

/*|--- Gfloat -~ floating point number --- */

typedef\float Gfloat;

/*|--- _Gint -- integer --- */

typedef int Gint;
/*|~<< Gstore store --- */
typedef void *Gstore;

/* --- Gtran matrix transformation matrix --- */

typedef Gfloat Gtran matrix[2][3];

/* --- Gdata data --- */

typedef struct {
size t size; /* size of data */
void *data; /* pointer to data */
} Gdata;
/*
* A.2.2 Enumeration Types
*/
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/*

/*

/*

/*

/*

/*

/*

/*

/*

--- Gasf aspect source flag --- */
typedef enum {
GASF_BUNDLED, GASF_INDIV
} Gasf:;
~-- Gattrs attributes [used] --- */
typedef enum {
GATTR_LINE, GATTR MARKER, GATTR_ TEXT, GATTR FILL
} Gattrs;

ISO/IEC 8651-4 : 1991(E)

Compiled GKS/C Specification

——Gattr_ctrifiag—attribute—control—fiag —k-f
typedef enum {
GFLAG_CUR, GFLAG_SPECIF
] Gattr_ctrl flag;
-- Gelip_ind clipping indicator --- */
typedef enum {

GIND_NO_CLIP, GIND_CLIP

Gelip ind;

-- Gecolr_avail colour available --- */
ypedef enum {

GAVAIL MONOCHR, GAVAIL_COLR

Gecolr_avail;

-- Gecoord_switch coordinate switch --- %/
ypedef enum {

GCOORD_WC, GCOORD_NDC

Gecoord_switch;

-- Getrl _flag control flag --- */

ypedef enum {

GFLAG_COND, GFLAG_ALWAYS

Getrl flag;
1-- Gdc_units device coordinate units --- */
ypedef enum {

GDC_METRES, GDC_OTHER

Gde_units;
1~~ Gdefer mode deferral mode --- */
typedef enum {
GDEFER_ASAP,( GDEFER_BNIG, GDEFER_BNIL, GDEFER_ASTI
Gdefer mode;
t-- Gdet «detectability --- */
typedef _enum {

GSEG\UNDET, GSEG_DET
Gdety
==/ Gdisp surf empty display surface empty --- */
typedef—enum—

St

ct

ct

ot

P=3

p= 3

=y

GSURF_NOT_EMPTY, GSURF_EMPTY
} Gdisp surf_ empty;
--- Gdyn_mod dynamic modification [accepted] --- */
typedef enum {
GDYN_IRG, GDYN IMM
} Gdyn_mod;
--- Gecho_switch echo switch --- */
typedef enum {
GSWITCH_NO_ECHO, GSWITCH_ECHO
} Gecho_switch;
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/* --- G£ill _int_style £ill area interior style --- */
typedef enum {
GSTYLE HOLLOW, GSTYLE SOLID, GSTYLE PAT, GSTYLE HATCH
} G£ill int_ style; \
/* --- Ghighl highlighting --- */
typedef enum {
GSEG_NORM, GSEG_HIGHL
} Ghighl;
/ * ——Ghor—text—align—herirzontal—text—alignment */
typedef enum {
GHOR_NORM, GHOR LEFT, GHOR CTR, GHOR RIGHT
} Ghoxr_text_align;
/*|--- Gin_class input class --- */
typedef enum {
GIN_NONE, GIN_LOC, GIN_STROKE, GIN VAL, GIN_CHOICE,
GIN_PICK, GIN_STRING
} Gin_class;
/*| --- Ging_type inquire type --- */
typedef enum {
GINQ_SET, GINQ REALIZED
} Ging_type:;
/*|--- Girg_mode implicit regeneration mode. --- */
typedef enum {
GIRG_SUPPR, GIRG_ALLOWED
} Girg_mode;
/*|-~-—- Glevel GKS level --- */
typedef enum {
GLEVEL 0OA, GLEVEL 0B, GLEVEL 0C, GLEVEL 1A, GLEVEL_1B,
GLEVEL_1C, GLEVEL_2A, GLEVEL 2B, GLEVEL 2C
} Glevel;
/*|--- Gline_ f£ill ctrl flag polyline/fill area control flag
— %/
typedef enum {
GFLAG_LINE, GFLAG FILL
} Gline_fill ctrl flag:
/*|--- Gnew_frame nec upd new frame [action] necessary [at]
update --- */
typedefi{enum {
GNEW_NO, GNEW_YES
} Gnew_frame nec_upd;

/*| -5~ Gop_mode operating mode --- */
Ltypedef enum ¢
GOP_REQ, GOP_SAMPLE, GOP_EVENT
} Gop_mode;
/* --- Gop_st operating state --- */

typedef enum {
GST_GKCL, GST GKOP, GST WSOP, GST WSAC, GST_SGOP
} Gop_st;
/* --- Gpr_flag prompt flag --- */
typedef enum {
GPR_OFF, GPR_ON
} Gpr_flag:;
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/*

/*

/x

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

--- Gpres_inval presence [of] invalid [values] --- */
typedef enum {
GINVAL_ ABSENT, GINVAL PRESENT
} Gpres_inval;
--- Grel pri relative priority --- */
typedef enum {
GPRI_ HIGHER, GPRI_LOWER
} Grel pri;

--- Gin_status [input] status --- */
typedef enum {

GIN STATUS_NONE, GIN_STATUS_OK, GIN_STATUS NO_IN
} Gin_status;
~--- Gtext_path text path --- */

ext_prec;
--- Gupd _regen flag update regeneration'flag --- */
typedef enum {
GFLAG_POSTPONE, GFLAG PERFORM
} Gupd_regen flag;
--= Gupd st wupdate state --- */
typedef enum {
GURD_NOT PEND, GUPD_PEND

} Gupd st
--- Gvert_text align vertical text alignment --- */
typedef enum {
GVERT_NORM, GVERT_TOP, GVERT_CAP, GVERT_HALF,
GVERT_BASE, GVERT BOTTOM
} Gvert_ text align;
--- Gvis visibility --- */

Jp— */

typedef enum {
GCAT _OUT, GCAT_IN, GCAT_OUTIN, GCAT WISS, GCAT MO,
GCAT_MI

} Gws_cat;

--- Gws_class workstation classification --- */

typedef enum {
GCLASS_VEC, GCLASS_RASTER, GCLASS_OTHER

} Gws_class;

--- Gws_st workstation state --- */

typedef enum ({
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GWS_INACTIVE, GWS_ACTIVE
} Gws_st;
/*
* A.2.3 Simple Structures
*/
/* --- Gasfs aspect source flags --- */
typedef struct {
Gasf linetype; /* linetype ASF ; */
Gasf linewidth: /* linewidth scale factor ASF * /
Gasf line colr_ ind; /* polyline colour index ASF k/
Gasf marker_type: /* marker type ASF ./
Gasf marker size; /* marker size scale factor ASF */
Gasf marker colr ind; /* polymarker colour index ASF */
Gasf  text_ font_ prec; /* text font and precision ASF /
Gasf char_expan; /* character expansion factor ASF </
Gasf char_space; /* character spacing ASF </ ‘
Gasf  text colr_ ind; /* text colour index ASF e/
Gasf  £ill int_style; /* £ill area interior.'style ASF ./
Gasf  fill style ind; /* £ill area style\index ASF */
Gasf  £ill colr_ ind; /* £ill area colour index ASF o
} Gasfs;
/* 1-- Gecolr facs colour facilities --- */

typedef struct {

Gint num colrs; /*> num. of colours */
Gecolr_avail  colr avail; #%>colour availability */
Gint num _pred inds; /* num. of predef. colour indices  */
Geolr facs;
/* 1-- Gdyn_mod_seg_attrs dynamid modification [of] segment
attributes --- */
typedef struct {

/* changeability of: o x/
Gdyn mod  tran; /* segment transformation */
Gdyn_mod invis_wis; /* appearing (invisible -> visible) */
Gdyn _mod  vis_dnvis; /* disappearing (visible -> invisible) */
Gdyn_mod highl; /* highlighting */
Gdyn_mod (™ ;pri; /* priority */
Gdyn mod .~ add prims; /* addition of primitives to segment */
Gdyn {mod del; /* deletion of segment */

Gdyn,_mod _seg_attrs;
-- Gdyn mod ws_attrs
tion attributes

typédef struct {

/* dynamic modification [of] worksta-

———— */

/* changeability of: */
Gdyn_mod line bundle; /* polyline representation */
Gdyn_mod marker bundle; /* polymarker representation */
Gdyn_mod  text_bundle; /* text representation */
Gdyn _mod  £ill_bundle; /* £ill area representation */
Gdyn_mod  pat_rep; /* pattern representation */
Gdyn mod colr_rep; /* colour representation */
Gdyn_mod ws_tran; /* workstation transformation */

} Gdyn mod ws_attrs;

/* --- G£ill bundle £ill area bundle
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Gfill int_style = int_style; /* £ill area interior style */
Gint style ind; /* £ill area style index */
Gint colr ind; /* £ill area colour index */
} Gfill bundle;
--- Gfloat_size £float size --- */
typedef struct {
Gfloat size x; /* x size */
—Gfleat—size—yi—F/*y size 2
} Gfloat_size;
-~ Gint_list integer list --- */
typedef struct {
Gint num_ints; /* num. of integers in list  */
Gint *ints; /* list of integers */
} Gint_list;
--1 Gint_size Ainteger size --- */
typedef struct {
Gint size x; /* % size */
Gint size_y; /* y size */
} Gint_size;
--1 Glimit limit --- */
typedef struct {
Gfloat x min; /* x min  */
Gfloat  x _max; /* x max  */
Gfloat y min; /* y min */
Gfloat  y _max; /* y max %/
} Glimit;
--1 Gline bundle polyline bundle --- */
typedef struct
Gint type; /*#Clinetype */
Gfloat  width; /* linewidth scale factor  */
Gint colr_ind; /* polyline colour index */
} &line_ bundle;
--1 Gmarker_ bundle'\ polymarker bundle --- */
typedef struct {
Gint type; /* marker type */
Gfloat size; /* marker size scale factor */
Gint colr_ind; /* polymarker colour index */
} Gmarker bundle;
--T Gmax ws_st_tables max. [length of] workstation state
tables --- */
ty1 + ruct {
/* max. num. of */
Gint line bundles; /* polyline bundle table entries */
Gint marker bundles; /* polymarker bundle table entries */
Gint  text bundles; /* text bundle table entries */
Gint £fill bundles; /* £ill area bundle table entries */
Gint pat_reps; /* pattern table entries */
Gint  colr_reps; /* colour table entries */
} Gmax ws_st_tables;
-~-- Gnum_in number [of] input [devices] --- */

typedef struct {
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Gint loc; /* num. of locator devices */
Gint stroke; /* num. of stroke devices */
Gint  wval; /* num. of valuator devices */
Gint choice; /* num. of choice devices */
Gint  pick; /* num. of pick devices */
Gint string; /* num. of string devices */
} Gnum in;
/* --- Gpick pick [value] --- */
typedef struct {
Gint  seg_name; /* segment name */
Gint  pick_id; /* pick identifier  */
} Gpick:;
/* ---|Gpoint point --- */
typedef struct {
Gfloat  x; /* x coordinate */
Gfloat y; /* y coordinate */
} Gpoint;
/* ---|Grgb Red Green Blue [colour specification] ----*/
typedef struct {
Gfloat red; /* red intensity */
Gfloat green; /* green intensity */
Gfloat blue; /* blue intensity */
} Grgb;
/* ---|Gseg_attrs segment attributes --- */
typedef struct ({
Gtran matrix tran matrix; /* Bransformation matrix */
Gvis vis; /* visibility */
Ghighl highl; /* hightlighting */
Gfloat pri; /* segment priority */
Gdet det; /* detectability *x/
} Gseg_attrs;
/* ---|Gtext_align text alignment --- */
typedef struct {
Ghor_ text_align hor; /* horizontal component  */
Gvert_text_align  vert; /* vertical component */
} Gtext_align;
/* ---|Gtext_font prec text font [and] precision --- */
typedef struct
Gint font; /* text font */
Gtext_prec  prec; /* text precision  */
} Gtext-font prec:
/* ---|Gvéec vector --- */
typedef struct ({
Gfloat delta_x; /* x coordinate  */
Gfloat delta_y; /* y coordinate */
} Gvec;
/* --- Gws_max nums workstation max. numbers --- */
typedef struct {
Gint  simult_open; /* max. num. of simult. open wss
Gint  simult_active; /* max. num. of simult. active wss
Gint assoc_seg; /* max. num. of wss associated with segment

} Gws_max nums;

108

*/
*/
*/



https://iecnorm.com/api/?name=4a859c80ea761e6ad8fb60cd911cfd33

GKS/C

ISO/IEC 8651-4 : 1991(E)

Annex A Compiled GKS/C Specification
/*
* A.2.4 VNested Structures
*/
/* === Gelip clipping =-- */
typedef struct ({
Gelip ind clip_ind; /* clipping indicator */
Glimit clip rect; /* clipping rectangle */
} Gelip;

£ struct {
c_units dc_units; /*
loat_size size dc; /*

device coordinate units
display space size [in] dc [units]

1Sp_space size display space size -—- ¥/

t_size size_ raster; /* display space size [in] raster [unitsg]
_space_size;
ill attrs £ill area attributes --- */
£ struct {
s £ int_style_asf; /* £ill area interip¥/style asf  */
s £ style_ind asf; /* £ill area stylé )Yindex asf */
sf colr_ind_asf; /* £ill area colour index asf *x/
t ind; /* £ill area index */
ill bundle  bundle; /* fill area bundle */
1l _attrs;
ill facs f£fill area facilities --- */
£ struct {
t num_int_styles; /* num. of interior styles
ill int_style int_styles{4]: /* list of available interior styles
int_list hatch_styles; /* list of available hatch styles
t num_pred inds: /* num. of predef. fill area indjces
1l facs;
indiv_attrs individual attributes =--- */
struct {
t linetype; /* linetype */
oat linewidth; /* linewidth scale factor */
t Iine colr_ind; /* polyline colour index */
t marker_ type; /* marker type */
oat marker size; /* marker size scale factor */
t marker colr ind; /* polymarker colour index */
xt_font{prec text_font prec; /* text font and precision */
oat char expan; /* character expansion factor */
oat char_space; /* character spacing */
£ text_colr_ind; /* text colour index */
ITC _imt ; 7*£iIT ar¥ea interior style  */
Gint £ill style ind; /* £ill area style index */
Gint £ill colr_ind; /* £ill area colour index */
Gasfs asfs; /* aspect source flags */
} Gindiv_attrs;
/* --- Gline_attrs polyline attributes --- */
typedef struct {
Gasf type_asf; /* linetype asf */
Gasf width_asf; /* linewidth asf */
Gasf colr ind asf; /* polyline colour index asf */
Gint ind; /* polyline index */
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Gline bundle bundle; /* polyline bundle */
} Gline_attrs;
/* --- Gline_facs polyline facilities --- */
typedef struct {
Gint_list types; /* list of linetypes */
Gint num widths; /* num. of available llnew1dths */
Gfloat nom_width; /* nominal linewidth */
Gfloat min_width; /* min. linewidth */
Gfloat max—width: /* max . linewidth */
Gint num pred inds; /* num. of predef. polyline indices */
} Gline_facs;
/* --- Gmarker_ attrs polymarker attributes --- */
typedef struct {
Gasf type asf; /* marker type asf */
Gasf size_asf; /* marker size scale(factor asf| */
Gasf colr ind asf:; /* marker colour  index asf */ .
Gint ind; /* polymarker index */
Gmarker bundle bundle; /* polymarker-bundle ‘ */
} Gmarker attrs;
/* --- Gmarker_ facs polymarker facilities --- */
typedef struct {
Gint_list types; /* list of<marker types */
Gint num_sizes; /* num.of available marker sizes */
Gfloat nom_size; /* nominal marker size */
Gfloat min_size; /* min. marker size */
Gfloat max_size; /*max. marker size *x/
Gint num pred inds; /* num. of predef. polymarker indices */
} Gmarker facs;
/* -—-- Gpat_rep pattern representation --- */
typedef struct {
Gint_size  dims; /* colour array’s dimensions  */
Gint *colr_array; /* colour array */
} Gpat_rep:
/* -- Gprim attrs primitive attributes --- */ .
typedef struct {
Gint line ind; /* polyline index */
Gint marker ind; /* polymarker index */
Gint text_ind; /* text index */
Gfloat char_ht; /* character height */
Gyec char_up_vec; /* character up vector */
GfXoat char_width; /* character width */
Gvec char base vec: [* character base vector */
Gtext path text_ path; © /* text path */
Gtext_align text_align; /* text alignment */
Gint £ill ind; /* £ill area index */
Gvec pat_width vec; /* pattern width vector */
Gvec pat_ht vec; /* pattern height vector */
Gpoint pat_ref point; /* pattern reference point */
} Gprim attrs;
/* --- Gpoint_list point list --- */
typedef struct {
Gint num_points; /* num. of points in the list  */
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Gpoint  *points; /* list of points */
} Gpoint_1list;
--- Grect rectangle --- */
typedef struct {
Gpoint p; /* point p */
Gpoint gq; /* point g  */
} Grect;
--- Gtext_extent text extent ~-- */
typddef struct {
Gpoint  concat_point; /* concatenation point */
Gpoint paral{4]: /* text extent parallelogram */
} Giext_extent;
--- |Gtext_bundle text bundle --- */
typgedef struct {
Gtext font_prec  text_font prec; /* text font and precision */
Gfloat char_expan; /* character expansion factor | */
Gfloat char_space; /* character .Spacing */
Gint colr_ind; /* text colour index *x/
} Gtext bundle;
-~-|Gtext_facs text facilities --- */
typedef struct {
Gint num font_precs; /* num. of fonts and precisigns
Gtext_font_ prec *font_precs; 7/* 1list of fonts and precisidns
Gint num _char hts; /* num. of character heights
Gfloat min_char_ht; /* min. character height
Gfloat max char_ ht; /* max. character height
Gint num_char_ expans; /* num. of char. expansion factors
Gfloat min _char.expan; /* min. expansion factor
Gfloat max_char-expan; /* max. expansion factor
Gint num_pred inds; /* num. of predef. text indides
} Gtext_ facs;
---|Gtran transformation ~-- */
typedef struct {
Glimit  win; /* window */
Glimit  vp; /* viewporxt */
} Gtran;
A.2.5-dmplementation Dependent Types
---| Gchojce data choice data record --- */
typedef struct {
urion Geohoice _pets—{
struct Gchoice pet rl {
Gdata impl dep; /* impl. dep. */
} pet_rl; /* pet 1 data */
struct Gchoice pet_r2 {
Gint num_prs; /* number of prompts */
Gpx_flag *prs; /* prompt array */
Gdata impl dep; /* impl. dep. */
} pet_xr2; /* pet 2 data */
struct Gchoice pet_r3 ({
Gint num_strings; /* number of choice strings */
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char **strings; /* array of choice strings */
Gdata impl dep; /* impl. dep. */

} pet_x3; /* pet 3 data */
struct Gchoice pet_r4 {

Gint num_strings; /* number of choice strings */
char **gtrings; - /* array of choice strings */
Gdata impl dep; /* impl. dep. */

} pet_r4; /* pet 4 data */

[ StIUCt GChoice _pet 5 |
Gint seg_name; /* segment name */
Gint num pick_ids; /* number of pick ,identfifiers */
Gint *pick_ids; /* array of pick.identiffiers */
Gdata impl dep; /* impl. dep. */
} pet_r5; /* pet 5 data */
struct Gchoice pet_ul { .
Gdata impl dep; /* impl,(dep. */ ’
} pet_ul; /* pet -1 data */
/*. . . impl. defined PET’'s */
} pets;
} Gchoice data;
/* --- Gcolr_rep colour representation --- */
typedef union {
Grgb rgb; /* Red Green Blue colour specification */
} Geqlr_rep:
/* --- @Gescape_in_data escape input data_record --- */
typedef union {
gtruct Gescape_in rl ({
Gdata reg dep, /* reg. dep. */
) escape rl; /* escape 1 data */
gtruct Gescape_in ul {
Gdata impl dep; /* impl. dep. */
) escape ul; /* escape -1 data */ '
A* etc. */
} Gegcape_ in data; .

scape_out_data)' escape output data record ~~- */
typedef union {
truct Gescape_out_rl {

Gdata reg_dep; /* reg. dep. */
}| escape-rl; /* escape 1 data */
ruct Gescape_out_ul {
Gdata  impl_dep; /* impl. dep. */

} — I—data—*
/* etc. */

} Gescape out_data;

/* --- Ggdp_data gdp data record --- */

typedef union {

struct Ggdp rl ({
Gdata reg_dep; /* reg. dep. */

} gdp_rxl; /* gdp 1 data */

struct Ggdp ul ({
Gdata impl_ dep; /* impl. dep. */
} gdp_ul; /* gdp -1 data */
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/* etc. */
} Ggdp_data;
/* --- Gitem data item data record --- */
typedef struct {
Gint type; /* item type
Gint length; /* item data record length
union {
Getrl flag clear_ws; /* control flag */
—Gupd _xegen flag upd ws: [* regen. flag */
struct Gdefer_st {
Gdefer mode defer mode;
/* deferral mode */
Girg_mode irg mode;
/* irg mode */
} defer st; /* deferrral state */
/* ete. */
Gdata gdp_unsupp; /* GDPs not supported by impl. */
Gdata impl dep; /* impl. dependent */
} data;
} Gitem data;
/* --- [Gloc_data locator data record =--- */
typedef struct ({
union Gloc_pets {
struct Gloc_pet rl {
Gdata impl dep:; /* impl. dep.
} pet_xl; /* pet 1 data */
struct Gloc_pet r2 {
Gdata impl dep: /* impl. dep.
} pet_r2; /* pet 2 data */
struct Gloc pet_r3 ({
Gdata impl dep: /* impl. dep.
} pet_x3; /* pet 3 data */
struct Gloc_pet x4 {
Gattr_ctrl flag attr ctrl flag:;
/* attribute control flag */
Gline_ attrs line attrs;
/* polyline attributes */
Gdata impl dep; /* impl. dep.
} pet._r4; /* pet 4 data */
struct Gloc_pet r5 {
Gattr_ctrl_ flag attr_ctrl flag;
/* attribute control flag */
Gline fill ctrl flag line fill ctrl flag;
/* polyline/fill area control flag */
union Gloc_attrs {
Gline_attrs line attrs;
/* polyline attrs. */
GEill attrs fill attrs;
/* £ill area  attrs. */
} attrs;
Gdata impl dep; /* impl. dep.

} pet_r5; /* pet 5 data */
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struct Gloc_pet_ré6 {

Gdata impl dep; /* impl. dep. */
} pet_reé; /* pet 6 data */
struct Gloc_pet_ul {

Gdata impl dep; /* impl, dep. */
} pet_ul; /* pet -1 data */
/*. . . impl. defined PET's */
} pets;
} Gloc data;
/* -4-- Gpick_data pick data record --- */

o

ypedef struct {
union Gpick_pets {
struct Gpick pet_rl {
Gdata impl dep; /* impl. dep. */
} pet_xl; /* pet 1 data */
struct Gpick pet_r2 {
Gdata  impl_dep; /* impl. depl j*/
} pet_x2; /* pet 2 data */
struct Gpick_pet_r3 {
Gdata  impl_dep; /* impl?) dep. */
} pet_x3; /* pet 3 data */
struct Gpick_pet ul {
Gdata impl_dep; /% impl. dep. */
} pet_ul; /* pet -1 data */

/* etc. */
} pets;
} Gpick data;
/* t-- Gstring data string data xecord --- */
typedef struct {
Gint in buf size; /* input buffer size (nr. of bytes) *x/
Gint init_pos; /* initial [editing] position */

union string pets ({
struct GString pet_rl {

Gdata impl_ dep; /* impl. dep. */
} pet.rl; /* pet 1 data */
struct Gstring_pet ul {
Gdata impl_dep; /* impl. dep. */
} pet_ul; /* pet -1 data */
/* etc. */
}opets;
} Gstring data;
/* F=</Gstroke_data stroke data record --- */
typedef struct {
Gint in buf size; /* input buffer size (nr. of points) */
Gint init_pos; /* initial [editing] position */
Gfloat  x_interval; /* X interval */
Gfloat y interval; /* Y interval */
Gfloat time interval; /* time interval */

union Gstroke pets {
struct Gstroke pet_rl {
Gdata impl dep; /* impl. dep. */
} pet_rxl; /* pet 1 data */
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struct Gstroke pet_r2 ({ ‘
Gdata impl_dep; /* impl. dep.
} pet_r2; /* pet 2 data */
struct Gstroke pet_r3 {
Gattr_ctrl_flag attr_ctrl flag;
/* attribute control flag */
Gmarker attrs marker attrs;
/* polymarker attrs. */
Gdata impl dep; /* impl. dep.
} pet_r3:; /* pet 3 data */
struct Gstroke pet r4 {
Gattr_ctrl flag attr ctrl_ flag;
/* attribute control flag */
Gline_attrs line attrs;
/* polyline attrs. */
Gdata impl dep: /* impl. dep.
} pet_r4:; /* pet 4 data */
struct Gstroke pet_ul {
Gdata impl dep; /* impl. dep.
} pet_ul; /* pet -1 data */
/* etc. */
} pets;
} Gstroke data;
/* --4 Gval data valuator data record ---\%/
tygedef struct {
Gfloat  low_value; /* low value */
Gfloat  high value; /* high\value */
union Gval_pets {
struct Gval pet_xrl{
Gdata  impl_dep; /* impl. dep. */
} pet_rxl; /* pet 1 data */
struct Gval.pet_r2 {
Gdata  impl_dep: /* impl. dep. */
} pet wr2; /* pet 2 data */
struct’ Gval pet_r3 {
Gdata  impl_dep; /* impl. dep. */
hpet_r3; /* pet 3 data */
struct Gval pet_ul {
Gdata impl_dep; /* impl. dep. */
} pet_ul; /* pet -1 data */
/* ete. */
|~} pelts;
} Gval_data;
/%
* A.3 Macros
*/
/*
* A.3.1 Exrxror Macros
*/

#define GE_NO_ERR
/* operating state errors */
#define GE_NOT_GKCL

(0)/* No Errors */

(1) /* GKS not in proper state: GKS shall be in
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#define
#define
#define

#define

GE_NOT_GKOP
GE_NOT_WSAC
GE_NOT_SGOP

GE_NOT_WSAC_SGOP

GKS/C
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the state GKCL */

(2) /* GKS not in

proper state: GKS shall be in

the state GKoOP */

{(3)/* GKS not in

proper state: GKS shall be in

the state WSAC */

(4) /* GKS not in

proper state: GKS shall be in

the state SGOP */

(5)/* GKS not in

proper state: GKS shall be

either in the state WSAC or in the state SGOP

#defipe

#define

#define

GE_NOT_WSOP_WSAC

GE_GKCL_GKOP

GE_GKCL

/* workstation errors */

*/
(6)/* GKS not in

proper state: GKS shall |be

either in the state WSOP or in the stlate WSAC

*/
(7)/* GKS not in

proper state: GKS shall |be in

one of the states WSOP, WSAC or SGOP |*/

(8)/*% GKS not in

proper state: GKS shall be in

one of the states GKOP;-“WSOP, WSAC oxy SGOP */

#defime GE_WS_ID INVAL (20) /* Specified workstation identifier ils
invalid */

#define GE_CONN_ID INVAL (21) /* Specified connection identifier is invalid
*/

#define GE_WS_TYPE_INVAL (22) /* Specified workstation type is invallid */

#defige GE_NO_WS_TYPE (23) /* specified workstation type does ndt exist
*/ :

#define GE_WS_OPEN (24) /* Specified workstation is open */

#defige GE_WS_NOT OPEN (25) /* Specified workstation is not open [*/

#defige GE_WS_CANT OPEN (26)Y* Specified workstation cannot be opened */

#define GE_WISS_NOT_OPEN (27Y/* Workstation Independent Segment Stiorage is
not open */

#define GE_WISS_OPEN (28) /* Workstation Independent Segment Stiorage is
already open */

#define GE_WS_ACTIVE (29) /* Specified workstation is active */

#define GE_WS_INACTIVE (30) /* Specified workstation is not active */

#define GE_WS_MO (31) /* Specified workstation is of categofy MO */

fidefine GE_WS_NOT MO (32) /* specified workstation is not of category
MO */

#define GE_WS_MI (33) /* Specified workstation is of category MI */

##define GE_WS \NOT_MI (34) /* Specified workstation is not of category
MI */

#defirne GEJWS_ IN (35) /* Specified workstation is of categoly INPUT
*/

fidefine GE_WS_WISS (36) /* Specified workstation is Workstation
Independent Segment Storage */

#define GE_WS_NOT OUTIN (37)/* Specified workstation is not of category
OUTIN */

#define GE_WS_NOT_IN OUTIN (38)/* Specified workstation is neither of
category INPUT nor of category OUTIN */

#define GE_WS_NOT_OUT OUTIN (39) /* Specified workstation is neither of
category OUTPUT nor of category OUTIN */

##define GE_WS_NO PIXEL (40) /* Specified workstation has no pixel store
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#define GE_WS_TYPE_NO GDP

#define GE_WS_MAX OPEN
#define GE_WS_MAX ACTIVE

/* transformation errors */

#define GE—FRANNUM—INVAL— (50 Pransformation number—is—invalid—%/—

- #define [GE_RECT_ INVAL
#define [GE_VP_INVAL

#define [GE_WIN_INVAL
#define |GE_WS_VP_INVAL
/* output attribute errors */

#define [GE_LINE_ IND_ INVAL
#define [GE_LINE_REP_ UNDEF

#define [GE_LINE REP NOT_ PRED
#define |GE_LINETYPE ZERO
#define [GE_LINETYPE NOT WS
#define |GE_LINEWIDTH LT ZERO
#define |GE_MARKER IND_INVAL
#define |GE_MARKER REP_ UNDEF
#define |GE_MARKER REP_NOT_PRED
#define |GE_MARKER. TYPE ZERO
#define |GE_MARKER-TYPE NOT_ WS

#define (GE_MARKER SIZE_ LT ZERO

ISO/IEC 8651-4 : 1991(E)
Compiled GKS/C Specification

(41) /* Specified workstation type is not able to
generate the specified generalized drawing
primitive */

(42) /* Maximum number of simultaneously open
workstations would be exceeded */

(43) /* Maximum number of simultaneously active
workstations would be exceeded */

(51) /* Rectangle definition is invalid */
(52) /* Viewport is not within the Normalized Dev-
ice Coordinate unit square */
(53)/* Workstation window is not within the|Nor-
malized Device Coordinate unit,square *
(54) /* Workstation viewport iscnot within the
display space */

(60) /* Polyline index is/invalid */

(61) /* A representation for the specified poly-
line index has not been defined on this
workstation */

(62) /* A representation for the specified poly-
line index <has not been predefined on this
workstation */

(63)/* Linetype is equal to zero */

(64) /* Spe¢ified linetype is not supported ¢n
this ‘workstation */

(65)./* Linewidth scale factor is less than gero
*/

(66) /* Polymarker index is invalid */
(67)/* A representation for the specified poly-
marker index has not been defined on this

workstation */

(68) /* A representation for the specified poly-
marker index has not been predefined on|this
workstation */

(69) /* Marker type is equal to zero */

(70) /* Specified marker type is not supported on
this workstation */

(71) /* Marker size scale factor is less than zero
*/ v

(T2} /* Textindex—is dinwvalid */

#define 'GE—TEXT IND INVAL
#define GE_TEXT REP_UNDEF

#define GE_TEXT REP NOT_ PRED

#define GE_FONT_ ZERO
#define GE_FONT_NOT_ WS

(73) /* A representation for the specified text
index has not been defined on this worksta-
tion */

"(74)/* A representation for the specified text

index has not been predefined on this works-
tation */

(75)/* Text font is equal to zero */

(76) /* Requested text font is not supported for
the specified precision on this workstation

x/
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#idefine GE_EXPAN LE_ZERO
#define GE_HT LE ZERO
#define GE_UP_VEC_ZERO

#define GE_FILL IND_INVAL
#define GE FILL REP UNDEF

GKS/C
Annex A

(77)/* Character'expansion factor is less than or
equal to zero */

(78) /* Character height is less than or equal to
zero */

(79) /* Length of character up vector is zero */

(80)/* Fill area index is invalid */

(81) /* A representation for the specified fill

area index has not been defined on this
workstat ion *’/

#define GE_FILL REP_NOT_PRED

#define GE_INT STYLE NOT WS
#define GE_STYLE IND_ZERO

#defiEE GE_PAT IND_INVAL
#define GE_HATCH_STYLE NOT WS

#de finE GE_PAT SIZE LE_ZERO
#define GE_PAT_REP_UNDEF

#definp GE_PAT REP_NOT PRED

#defing GE PAT NOT_WS

#definp GE_DIM INVAL

#definp GE_COLR_IND LT ZERO
#defing GE_COLR_IND_INVAL
#definp GE_COLR_REP_ UNDEF

#definp GE_COLR_REP_NOT PRED

#defing GE_COLR).INVAL

GE-PICK_ID_ INVAL

fdefine GE_INVAL CODE
#define GE_GDP_ID INVAL

#define GE_ GDP_DATA INVAL

#define GE_CANT_GEN_GDP

#define GE_CANT_GEN_GDP_CLIP
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(82) /* A representation for the specified|fill
area index has not been predefined on|this
workstation */

(83)/* Specified fill area interior style|is not
supported on this workstation“*/

(84) /* Style (pattern or hatch)) index is equal to
zero */

(85) /* Specified pattern dndex is invalid|*/

(86) /* Specified hatch,style is not supported on
this workstation %/

(87) /* Pattern size,value is not positive|*/

(88) /% A representation for the specified|pattern
index has not been defined on this worksta-
tion */

(89)/* A representation for the specified|pattern
index "has not been predefined on this|works-
tation */

(90) /*\Interior style PATTERN is not supp¢rted on
this workstation */

(91)/* Dimensions of colour array are invalid */

(92) /* Colour index is less than zero */

(93)/* Colour index is invalid */

(94) /* A representation for the specified|colour
index has not been defined on this wozxksta-
tion */

(95)/* A representation for the specified|colour
index has not been predefined on this |works-
tation */

(96) /* Colour component is outside valid rfange
for colour model */

(97)/* Pick identifier is invalid */

(101) /* Invalid code in string */

(102) /* Generalized drawing primitive identifier
is invalid */

(103) /* Content of generalized drawing primitive
data record is invalid */

(104) /* At least one active workstation is not
able to generate the specified generalized
drawing primitive */

(105) /* At least one active workstation is not
able to generate the specified generalized
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/* segment errors */
#define GE_SEG_NAME INVAL
#define GE_SEG_NAME USED

fdefine GE_SEG_ABSENT
#define GE_SEG_NOT_WS
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drawing primitive under the current transfor-
mations and clipping conditions */

(120) /*
(121) /*
*/
(122) /*
(123) /*

name
name

is invalid */
is already in use

Specified segment
Specified segment

not exist */
not exist on

does
does

Specified segment
Specified segment

specified workstation */

#define |GE_SEG_NOT_WISS

#define
#define

GE_SEG_OPEN
GE_SEG_PRI_INVAL

errors */
GE_IN DEV_NOT_WS

/* input
#define

#define
#define
#define

GE_IN_DEV_NOT_REQ

GE_IN_DEV_NOT_SAMPLE
GE_EV_SAMPLE UNAVAIL
#define |GE_PET NOT WS
#define
#define

GE_ECHO_INVAL
GE_IN DATA INVAL

#define
#define

GE_QUE_OVERF
GE_NO_QUE OVERF

#define [GE_ASSOC_WS_CLOSED

#define [GE_NO_CUR EV
#define
#define
#define

GE_TIMEOUT_INVAL
GE_INIT_INVAL
GE_INIT STROKE_INVAL

#define [GE_INIT )STRING_ INVAL

/* GKSM |errors */
#define |GEVITEM RESERVED

(124) /%

Specified segment does not exist on

Workstation Independent Segment Stoxage| */

(125) /*
(126) /*

(0,11 */

(140) /*

workstation */

(141) /*
(142) /*
(143) /*

available at this)'level of

(144) /%

supported on‘this workstation */

(145) /*
(146) /*
*/
(147)/*
(148) /%
was

INPUT QUEUE OVERFLOW */

(149)/*

ated workstation has been closed */

(150) /*

the
(151) /%
(152) /*
(153) /*

greater than the buffer size */

(154) /*

than the buffer size */

(160) /*

Specified segment is open */
Segment priority is outside the range

Specified input device '¥s not presept on
REQUEST mode| */
SAMPLE mode f/
mode are not
GKS */
Specified prompt and echo type is npt

Input device is not\in
Input device is-not in
EVENT and SAMPLE  input

Echo ‘area is outside display space [/
Contents of input data record are ihvalid

Input queue has overflowed */
Input queue has not overflowed sincp GKS
opened or the last invocation of INDUIRE

Input queue has overflowed, but asspci-
No input value of the correct class| is in
current event report */
Timeout is invalid #*/
Initial value is invalid */
Number of points in the initial strpke is

Length of the initial string is grepter

Item type is not allowed for user iftems

#define GE_ITEM LENGTH_ INVAL
#define GE_NO_ITEM MI
#define GE_ITEM INVAL
#define GE_ITEM GKS_INVAL
#define GE_ITEM DATA INVAL

#define GE_MAX ITEM DATA INVAL

#idefine GE_USER_ITEM

*/
(161) /*
(162) /*
(163)/*
(164)/*
(165) /*

for
(166) /*

Item length is invalid */

No item is left in GKS Metafile input */
Metafile item is invalid */

Item type is not a valid GKS item */
Content of item data record is invalid
the specified item type */

Maximum item data record length is

invalid */

(167)/*

User item cannot be interpreted */
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f#define GE_FUNC UNAVAIL (168) /* Specified function is not supported in
this level of GKS */

/* escape errors */

#define GE_ESCAPE FUNC_UNAVAIL (180)/* Specified escape function is not sup-
ported */

#define GE_ESCAPE ID INVAL (181) /* Specified escape function identification
is invalid */

#define GE_ESCAPE DATA INVAL (182) /* Contents of escape data record are
invalid */

/* er:tr file errors */

#define GE_ERR FILE_ INVAL (200) /* Specified error file is invalid)*

/* 1/0 errors */

#define GE_MEM OVERF (300) /* Storage overflow has occurred in GKS */

#defiEE GE_SEG_MEM OVERF (301) /* Storage overflow has occurred in segment
storage */

#define GE_IO ERR READ (302) /* Input/Output error has occurred while
reading */

#define GE_IO ERR WRITE (303) /* Input/Output error has occurred while
writing */

#define GE IO_ERR WRITE_WS (304) /* Input/Output’\exrror has occurred while
sending data to,a workstation */

#define GE_IO ERR READ WS (305) /* Input/Output error has occurred while
receiving-data from a workstation */

#define GE IO ERR LIB (306) /* Input/Output error has occurred during
program)library management */

#define GE_IO_ERR WS_TABLE (307)/* ZInput/Output error has occurred while
reading workstation description table|*/

#defi GE_ARITH ERR (308)/* Arithmetic error has occurred */

/* binding specific errors */

#define GE_START IND_INVAL (2200) /* start index out of range*/

#define GE_APPL LIST LENGTH_LT \ZERO (2201)/* Length of application list 1s nega-
tive */

#defi GE_ENUM _TYPE_INVAL (2202) /* Enumeration type out of range*/

#defiEE GE_ALLOC_STORE (2203) /* Error while allocating Store */

#define GE_ALLOC_MEM ‘STORE (2204) /* Error while allocating memory for Store .
*/

/*

* A.3.2 ~Function Macros
*/

#define Gfn_open gks (0)

#defi GEn) close_gks (1)

#defi Gfn_open_ws (2)

#define Gfn_close ws (3)

#define Gfn_activate_ws (4)

#define Gfn_deactivate_ws (5)

#define Gfn_clear_ws (6)

#define Gfn_redraw_all segs_ws (M

#define Gfn_upd ws (8)

#define Gfn_set defer_ st (9)

#define Gfn_message (10)

#define Gfn_escape (11)

#define Gfn_polyline (12)
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#define
f#idefine
#define
#define
#define
#define
#define
#define
#define
#define

Gfn_polymarker (13)
Gfn_text (14)
Gfn fill area (15)
Gfn_cell array (16)
Gfn_gdp (17)
Gfn_set_line ind - {18)
Gfn_set linetype (19)
Gfn_set linewidth (20)
Gfn_sat_line colr—ind 213
Gfn_set_marker_ind (22)
Gfn_set_marker type (23)
Gfn_set marker size (24)
Gfn_set_marker colr ind (25)
Gfn_set_text_ ind (26)
Gfn_set_text_ font prec (27)
Gfn_set_char_expan (28)
Gfn_set_char space (29)
Gfn_set_text colr ind (30)
Gfn_set_char ht (31)
Gfn_set_char up vec (32)
Gfn_set_text_path (33)
Gfn_set_text align (34)
Gfn _set fill ind (35)
Gfn_set fill int style (36)
Gfn_set_£ill style ind (37)
Gfn_set_£fill colr_ind (38)
Gfn_set pat _size (39)
Gfn_set_pat_ref point (40)
GEn_set_asfs (41)
Gfn_set pick_id (42)
Gfn_set line rep (43)
Gfn_set marker_rep (44)
Gfn_set_ text_ rep (45)
Gfn_set fill rep (46)
Gfn_set pat\rep (47)
Gfn_set(colr rep (48)
Gfn_set. win (49)
Gfn{set vp {(50)
Gfn)set _vp in pri (51)
Gfn_sel norm tran (52)
Gfn_set_clip ind (53)

win (54)
Gfn_set_ws_vp (55)
Gfn_create_seg (56)
Gfn_close_seg (57)
Gfn_rename_seg (58)
Gfn_del seg (59)
Gfn_del seg ws (60)
Gfn_assoc_seg ws (61)
Gfn_copy seg_ws (62)
Gfn_insert_seg (63)
an_pet_seg_tran (64)
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#define Gfn_set_vis (65)
#define Gfn_set_ highl : (66)
fidefine Gfn_set_seg pri (67)
#define Gfn_set_det (68)
#define Gfn_init_loc (69)
#define Gfn_init_stroke (70)
#define Gfn_init_val (71)
#define Gfn_init_choice (72)
#define GEn init_pick (13)
#define Gfn_init_string (74)
#define Gfn_set loc_mode (75)
#define Gfn_set_ stroke mode (76)
#define Gfn_set_ val mode (77)
#define Gfn_set_ choice_mode (78)
#define Gfn_set_pick mode (79)
#define Gfn_set_string mode (80)
#define Gfn_req loc (81)
#define Gfn_req stroke (82)
#define Gfn_req val (83)
#define Gfn_req_choice (84)
#define Gfn_req pick (85)
#define Gfn_req string (86)
#define Gfn_sample_loc (87)
#define Gfn_ sample_stroke (88)
#define Gfn_sample val 89)
#define Gfn_sample choice {90)
#define Gfn_sample pick (91)
#define Gfn_sample_string (92)
#define Gfn_await_event (93)
#define Gfn_flush_events (94)
#define Gfn_get_loc (95)
#define Gfn _get_ stroke (96)
#define Gfn_get_val (97)
#define Gfn_get_choice (98) :
#define Gfn_get pick (99) : ‘
#define Gfn_get string (100)
#define Gfn_write item (101)
#define Gfpn.-get item type (102)
#define Gfn read item (103)

#d Gfn_interpret_item (104)

#d Gfn_eval tran matrix (105)
#defi L L _trix (106)
#define Gfn_emergency close gks (153)
#define Gfn_err hand - (154)
#define Gfn_err log (155)
#define Gfn_set_err hand (156)

/*

* A.3.3 Miscellaneous Macros

*/

#define GLINE_SOLID (1) /* Solid linetype */
#define GLINE DASH (2) /* Dashed linetype */
#define GLINE_DOT (3) /* Dotted linetype */
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type */
#define
#define
#define
*/

#define

#define
#define
#define

“#define

‘#define
#define
#define
/%

GLINE_DASH_DOT (4)
GLINE_DASH_DOT DOT

GMARKER _DOT (1)
GMARKER PLUS  (2)
GMARKER ASTERISK

GMARKER CIRCLE (4)
088  (5)

ISO/IEC 8651-4 : 1991(E)
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/* Dashed-dotted linetype */
(5) /* Dashed-dotted-dotted line-

/* Dotted marker type */
/* Plus (+) marker type */
(3)/* Asterisk (*) marker type

/* Circle (o) marker type */

GLOC_DEF
GLOC_CROSS_HAIR
GLOC_TRACK_CROSS

(1)

GLOC_RUB_BAND  (4).
GLOC_RECT (5)
GLOC_DIGIT (6)
GSTROKE_DEF (1)
GSTROKE DIGIT (2)
GSTROKE_MARKER (3)
GSTROKE_LINE  (4)
GVAL DEF (1)
GVAL_GRAPH (2)
GVAL DIGIT (3)

GCHOICE DEF
GCHOICE PR_ECHO
GCHOICE_STRING_PR

(1)

GCHOICE STRING_IN
GCHOICE SEG (5)
GPICK_DEF (1)
GPICK_GROUP_HIGHL
GPICK_ SEG_HIGHL

GSTRING_DEF
GDEF_MEM SIZE

(1)

GDEF_ERR FILE

((size t)

((char *)

[* Cross (X) marker type */

/* Locator default */

(2) /* Locator cross-hair */
(3)/* Locator tracking cross*/
/* Locator rubber band */

/* Locator rectangle */

/* Locator digital */

/* Stroke default */

/* Stroke digit */

/* Stroke polymarker */

/* Stroke polyline */

/* Valuator defaulte¢ *Y/

/* Valuator graphiéal */

/* Valuator digital */

/* Choice defaunlt */

(2) /* Choice)prompt and echo */
(3)/* Choicge string and prompt

(4) /* Choice string. input*/

/* Choice segment */

/*\Pick default */

(2)/* Pick group highlighting */
(3)/* Pick segment highlighting

/* String default */
(-1))/* Default memory size

(""))/* Default error file

Al3)4 GKSM Item Macros

Gksm_end item ( 0) /* end item */

Gksm_clear ws ( 1) /* clear workstation */
Gksm_redraw_all segs ws ( 2) /* redraw all segments */
Gksm_upd ws ( 3) /* update workstation */
Gksm_defer st ( 4) /* deferral state */
Gksm_message ( 5) /* message */

Gksm_escape ( 6) /* escape */

* output items
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*/

#define Gksm polyline (11) /* polyline */

#define Gksm polymarker (12) /* polymarker */

#define Gksm text (13) /* text */

#define Gksm _fill area (14) /* £ill area */

#define Gksm_cell array (15) /* cell array */

#define Gksm gdp (16) /* gdp */

/*

* output attribute items

A/

#define Gksm line ind (21) /* polyline index */
#define Gksm_linetype (22) /* 1linetype */

#define Gksm linewidth (23) /* linewidth scale

fdefine Gksm_line colr_ ind (24) /* polyline colour dndex */
#define Gksm marker_ ind (25) /* polymarker index */
fdefine Gksm marker_ type (26) /* marker type */

#define Gksm marker size (27) /* marker size scale
#define Gksm marker colr_ ind (28) /* polymarker: colour
#define Gksm text ind (29) /* text index */

#define Gksm_text font_ prec (30) /* text. font

#define Gksm char_ expan (31) /* character expansion
#define Gksm_char_space (32) /* ,character spacing */
#idefine Gksm text colr ind (33) /%) tYext colour index */
#define Gksm _char vec (34) /*  character vectors */
f#define Gksm text path (35)/* text path */

#define Gksm_ text align (36) /* text alignment */
#define Gksm £ill ind (37) /* £ill area index */
#define Gksm_£ill int style (38) /* £ill area interior style *
#define Gksm fill style_ind (39) /* £fill area style index */
#define Gksm_fill colr ind (40) /* £ill area colour index */
#define Gksm _pat ref point (41) /* pattern reference point *
#define Gksm_pat_ vecs (42) /* pattern vectors */
#define Gksm asf (43) /* aspect source flags */
#define Gksm pick_did (44) /* pick identifier */ .
/4

¥ workstation attribute items

x/
#define Gksm'line rep (51) /* polyline repr. */
#define Gksm marker rep (52) /* polymarker repr. */
#define Gksm _text rep (53) /* text repr. */
#define Gksm _fill rep (54) /* £ill area repr. */
# i _rep (55) /* pattern repr. */
#define Gksm_colr_ rep (56) /* colour repr. */

/*

* transformation items

*/
#define Gksm _clip rect (61) /* clipping rectangle */
#define Gksm ws_win (71) /* workstation window */
#idefine Gksm ws_vp (72) /* workstation viewport */
/* :

* segment items

*x/
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#define Gksm create seg (81) /* create segment */

#define Gksm _close_seg (82) /* close segment */

#define Gksm_ rename_seg (83) /* rename segment */

#define Gksm del_seg (84) /* delete segment */

#define Gksm_set seg tran (91) /* segment transformation */
#define Gksm set vis (92) /* wisibility */

#define Gksm_set_ highl (93) /* highlighting */

#define Gksm_set seg pri (94) /* segment priiority */

#def ine—GCksm—soet—det (95 /% deteetability x/
/* o

* uger items

*/

#define Gksm user item start (100) /* user item start */

/*

* A.4 GKS/C Function Specification

*/

/*

* A.4.1 Control Functions

*/
extern void gopen gks (

const char *err file, /* name of error'file
size t mem units /* number of mnits of memory available

for buffer “space
extern void gclose_gks(

void) ;

extern void gopen ws(
Gint ws_id, /* workstation identifier  */
const void  *conn id, /* connection identifier */
Gint ws_type /%X workstation type VAN

extern void gclose _ws(

Gint ws_id /* workstation identifier  */);

extern void gactivate wsy

Gint ws_id /* workstation identifier */);

extern void gdeactivate ws(

Gint  ws_id (\/* workstation identifier */);

extern void gclear ws(

Gint ws_id, /* workstation identifier  */
Getrl flag ctrl flag /* control flag */);
extern void _gredraw_all_ segs_ws(

Gint ws_id /* workstation identifier */);
extern{void gupd ws (

Gint ws_id, /* workstation identifier A/
Gupd_regen_flag upd _regen flag /* update regeneration flag */
extern void gset defer st (

Gint ws_id, /* workstation identifier */
Gdefer mode  defer mode, /* deferral mode */
Girg_mode irg mode /* implicit regeneration mode *x/);
extern void gmessage (
Gint ws_id, /* workstation identifier  */
const char *message /* message string *x/);
extern void gescape (
Gint func_id, /* escape function identifier

125
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const Gescape_in data *in data, /* escape input data record */
Gstore store, /* handle to Store object */
Gescape out_data **out_data /* OUT escape output data record  */);
/*
* A.4.2 Output Functions
*/

extern void gpolyline(

const Gpoint_ list *point_list /* list of points x/);
extern void gpolymarker (
const Gpoint_list *point_list /* list of points *x/);
extern [void gtext (
const Gpoint *text_pos, /* text position */
const char *char_ string /* character string */);
extern [void gfill area(
const Gpoint_ list *point_list /* list of points */)s
extern [void gcell array( .
canst Grect *rect, /* cell rectangle */
cjist Gpat_rep *colr_array /* colour array *
extern [void ggdp (
canst Gpoint_list *point_list, /* list of peoints */
Gint gdp_id, /* gdp identifier */
const Ggdp data *gdp_data /* gdp data record */);
/*
* A.4.3 Output Attribute Functions
*/
extern [void gset_ line_ind(
Gint line_ind /* polyline index */);
extern [void gset_ linetype(
Gint linetype /* linetype */);
extern [void gset_linewidth(
Gflloat linewidth /* linewidth scale factor x/);
extern [void gset line colr ind{
Gint  line_colr_ind( )/* polyline colour index  */};
extern [void gset marker, ind(
Gint marker ind /* polymarker index *x/Y; ‘
extern [void gset marker_type (
Gint marker type /* marker type */);
extern [void gset) marker size(
Gf[loat (marker_size /* marker size scale factor */);
extern [void«gset marker colr ind(
Gint/\_marker_colr_ind /* polymarker colour index */);
extern voild gset text ind(
Gint text_ind /* text index */);
extern void gset text font prec(
const Gtext_ font_prec *text_ font_prec /* text font and precision

extern void
Gfloat
extern void
Gfloat
extern void
Gint
extern void
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Gfloat

char ht /* character height

extern void gset_char up wvec(

const Gvec

*char up vec /* charact

extern void gset_text path(

Gtext_path

text_path /* text path

extern void gset_ text align(

const Gtext_align
extern void gset fill ind(

Gi
extern

Gfi[ll int style £ill int_style /* £ill area interior style  &*/):
extern void gset f£ill style ind(
Gint fill_style ind /* £ill area style index */);
extern vioid gset £ill colr_ind(
Gint £ill colr ind /* £ill area colour index */);
extern vioid gset pat_size(
confst Gfloat_ size *pat_size /* pattern size * /Y5
extern void gset pat_ref point(
conlst Gpoint *pat_ref point /* pattern refereénce point x/);
extern vioid gset_asfs(
const Gasfs *list_asf /* list of aspect source flags */);
extern vioid gset_pick id(
Gint pick_id /* pick identifier  */)
extern void gset line rep(
Gint ws_id, /* workstation identifier * /
Gint line ind, /* polyline index */
const Gline bundle *line bundle /* polyline representation */)
extern void gset marker rep(
Gint ws_id, /* workstation identifier
Gint markér ind, /* polymarker index
corjst Gmarker bundle *marker bundle /* polymarker representation
extern void gset_text rep(
Gint ws’ id, /* workstation identifier * /
Gint text_ind, /* text index */
corjst Gtext bundle *text bundle /* text representation */);
extern void gset_£ill)rep(
Gint ws_id, /* workstation identifier */
Gint £ill ind, /* £ill area index */
const Gfill bundle *£i11 bundle /* £ill area representation */
extern voidrgset pat rep(
Ginft, ws_id, /* workstation identifier */
Gint pat—ind,—/* pattern index x/
const Gpat_rep *pat_rep /* pattern representation */);
extern void gset_ colr rep(
Gint ws_id, /* workstation identifier  */
Gint colr_ind, /* colour index *x/
const Gcolr rep *colr rep /* colour representation */);
/*
* A.4.4 Transformation Functions
*/
extern void gset_ win(
Gint tran_num, /* transformation number  */

*text align /* t

ISO/IEC 8651-4 : 1991(E)
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*/);
er up vector */);
*/);
ext alignment */);

oid gset_£ill int_style(

E A
1
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const Glimit  *win_limits /* window limits */);
extern void gset_vp(
Gint tran_num, /* transformation number  */
const Glimit  *vp_ limits /* viewport limits */);
extern void gset vp_in pri(
Gint tran_num, /* transformation number */
Gint ref tran num, /* reference transformation number  */
Grel pri rel pri /* relative priority */);
extrernvoid—gsel Trorm_tramt
Gint tran num /* transformation number */);
exflern void gset clip ind(
Gelip_ind clip ind /* clipping indicator *x/);
exflern void gset ws_win(
Gint ws_id, /* workstation identifier *
const Glimit  *ws_win limits /* workstation window-limits  */);
extlern void gset_ws_vp(
Gint ws_id, /* workstation identifier * /)
const Glimit  *ws_vp_limits /* workstation viewport limits [/);
/*
* A.4.5 Segment Functions
*/
extlern void gcreate_seg(
Gint seg name /* segment name ¥/
exflern void gclose seg(
void) ;
extlern void grename seg(
Gint old_seg_name, /* old“segment name  */
Gint new_seg name /* méw segment name  */);
exflern void gdel seg(
Gint seg_name /* segment name */);
exflern void gdel_seg ws(
Gint ws_id, /* workstation identifier */
Gint seg _name /* segment name */);
extlern void gassoc 'seg ws (
Gint ws_id, /* workstation identifier */
Gint sed_name /* segment name */);
extlern void gcopy seg ws(
Gint _S/ws_id, /* workstation identifier  */
Gint seg_name /* segment name */);
extlern void ginsert seg(
Gint seg_name, /* segment name */

extern void gset_seg tran(
Gint seg_name,
Gtran matrix  tran matrix

extern void gset vis(
Gint seg_name,
Gvis  vis

extern void gset_ highl(
Gint seg_name,
Ghighl highl

extern void gset seg pri(
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extern void gset_det (

/* segment name

/* segment priority
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*/
*/);

Gint seg_name, /* segment name
Gdet det /* detectability */);
/*
* A.4.6 Input Functions
*/
extern vpid g.;.ult_lut_ t
Gin ws_id, /* workstation identifier
Gin loc_num, /* locator device number
Gin init_norm tran num, /* initial normalization
transformation number
const Gpoint *init loc_pos, /* initial locator.position
Gin| pet, /* prompt and echo,type
congt Glimit *acho_area, /* echo area
conpgt Gloc_data *loc_data /* locator datad record
extern vpid ginit_stroke(
Gin ws_id, /* workstation identifier
Gin stxroke num, /* stroke device number
Gin| init norm tran_num, /* initial normalization
transformation number
const Gpoint_ list *init_stroke, /* initial stroke
Gin| pet, /* prompt and echo type
conpt Glimit *echo_area, /* echo area
const Gstroke data  *stroke_data /* stroke data record
extern vpid ginit_val(
Gin ws_id, /* workstation identifier */
Gin val num, /* valuator device number  */
Gflpat init_value, /* initial value */
Gin pet, /* prompt and echo type */
conjst Glimit *echo\area, /* echo area */
congt Gval data  *val-data /* valuator data record */);
extern id ginit_choice(
Gin ws_id, /* workstation identifier */
Gin| choice num, /* choice device number *x/
Gin| status init_status, /* initial status */
Gin init_choice, /* initial choice */
Gin pet, /* prompt and echo type */
const Glimit *echo_area, /* echo area */
const/Gchoice data  *choice_data /* choice data record */);
extern . s ek
Gint ws_id, /* workstation identifier  */
Gint pick num, /* pick device number */
Gin_status init_status, /* initial status */
const Gpick *init pick, /* initial pick value */
Gint pet, /* prompt and echo type */
const Glimit *echo_area, /* echo area */
const Gpick _data  *pick data /* pick data record */);
extern void ginit_ string( ’
Gint ws_id, /* workstation identifier  */
Gint string num, /* string device number */
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const char *init_string, /* initial string *x/
Gint pet, /* prompt and echo type */
const Glimit *echo_area, /* echo area */
const Gstring data  *string data /* string data record */);
extern void gset_loc_mode(
Gint ws_id, /* workstation identifier */
Gint loc_num, /* locator device number */
Gop_mode op_mode, /* operating mode */
—Gecho—switch—echo—switeh—/*echoswiteh * /)
extern void gset stroke_mode (
Gint ws_id, /* workstation identifier * /.
Gint stroke_ num, /* stroke device number */
Gop_mode op_mode, /* operating mode */
Gecho_switch  echo_switch /* echo switch */);
extern void gset val mode(
Gint ws_id, /* workstation identifier */
Gint val num, /* valuator devicelmnumber  */
Gop_mode op_mode, /* operating mode */
Gecho_switch  echo_switch /* echo switch */);
extern void gset_ choice_mode (
Gint ws_id, /* workstation identifier  */
Gint choice_num, /* choice’device number */
Gop_mode op_mode, /* operating mode */
Gecho_switch  echo_switch /* echo switch *x/);
extern void gset_pick mode({
Gint ws_id, /%) workstation identifier */
Gint pick_num, /* pick device number *x/
Gop_mode op_mode, /* operating mode */
Gecho_switch  echo_switch  /* echo switch *x/);
extern void gset_string mode(
Gint ws_id, /* workstation identifier */
Gint string num, /* string device number */
Gop_mode op/mode, /* operating mode */
Gecho_switch %\ echo_switch /* echo switch */); ’
extern void greg loc(
Gint ws_id, /* workstation identifier */
Gint loc_num, /* locator device number x/
Gin _status  *in_status, /* OUT input status */
Gint *norm_tran num, /* OUT normalization
transformation number */
Gpoint *loc_pos /* OUT locator position */);
extern—void—greq—stroke{
Gint ws_id, /* workstation identifier  */
Gint stroke num, /* stroke device number */
Gin_status *in status, /* OUT input status */
Gint © *norm _tran num, /* OUT normalization
transformation number */
Gpoint_list  *stroke /* OUT stroke */);
extern void greq_val(
Gint ws_id, /* workstation identifier  */
Gint val num, - /* valuator device. number */
Gin_status  *in_status, /* OUT input status */
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Gfloat *value /* OUT value AN
extern void greq_choice (
Gint ws_id, /* workstation identifier  */
Gint choice num, /* choice device number */
Gin_status  *in_status, /* OUT input status */
Gint *choice /* OUT requested choice */):
extern void greq_pick(
Gint ws_id, /* workstation identifier */
Gint pick_mam, 7* pick device nmumber *7
Gin_status  *in_status, /* OUT input status */
Gpick *pick /* OUT requested pick value */) 5
extern void greq string(
Gint ws_id, /* workstation identifier */
Gint string_num, /* string device number */
Gin_status  *in status, /* OUT input status */
char *string /* OUT requested string */);
extern void gsample loc(
Gint ws_id, /* workstation identifier  */
Gint loc_num, /* locator device‘number */
Gint *norm tran num, /* OUT normalization
transformation number */
Gpoint *loc_pos /* OUT locatoer position */);
extern void gsample stroke(
Gint ws_id, /* workstation identifier  */
Gint stroke num, /* stroke device number */
Gint *norm tran_num, 7* OUT normalization
transformation number */
Gpoint_list  *stroke /* OUT stroke *x/);
extern void gsample_ val( ‘
Gint ws_id, /*workstation identifier  */
Gint val_num, /# valuator device number  */
Gfloat *value /* OUT value *x/);
exteérn void gsample_ choice (
Gint ws)id, /* workstation identifier  */
Gint ¢hoice num, /* choice device number */
Gin_status *in_status, /* OUT input status */
Gint *choice /* OUT choice */);
extern voidgsample pick(
Gint ws_id, /* workstation identifier */

Gint pick_num, /* pick device number */
Gin_status  *in_status, /* OUT input status */
—Gpick ——— —*pick ——— /*OUT pick value *

extern void gsample string(
Gint  ws_id, /* workstation identifier  */
Gint string num, /* string device number */
char *string /* OUT string *x/);

extern void gawait_event (
Gfloat timeout, /* timeout (seconds) *x/
Gint *ws_id, /* OUT workstation identifier */
Gin_class  *class, /* OUT device class */
Gint *in num /* OUT logical input device number */);

extern void gflush events(
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Gint ws_id, /* workstation identifier */
Gin_class class, /* device class */
Gint in num /* logical input device number */);
extern void gget_loc(
Gint *norm_tran num, /* OUT normalization
transformation number  */
Gpoint  *loc_pos /* OUT locator position */);
extern void gget_stroke (
Gimt *nonu_braTtrrmn,_f'*_ﬁﬁTmmLiuu
transformation number */
Gpoint_list  *stroke /* OUT stroke */);
extern|void gget val(
Gfloat *value /* OUT value x/);
extern|void gget_choice(
Gin_status  *in_status, /* OUT input status  */
Gint *choice /* OUT choice */);
extern|void gget pick(
Gin_status  *in_status, /* OUT input status (*/
Gpick *pick /* OUT pick value */);
extern|void gget_ string(
char *string /* OUT string */);
/*
* A.4.7 GKSM Functions
*/
extern|void gwrite item(
Gint ws_id, /* workstation identifier *x/
Gint item type, /* item type */
Gint item data. length, /* item data record length */
const Gitem data  *item data /* item data record *x/);
extern|void gget_ item type (
Gint ws_id, /* workstation identifier */
Gint  *item type, /* OUT item type */
Gint *item data length /* OUT item data record length */):
extern|void gread item| .
Gint ws[ id, /* workstation identifier */
Gint max item data_length, /* max. item data record length */
Gltem data < \*item data /* OUT item data record */):
extern|void gihterpret_ item(
Gint type, /* item type */
Gint item data_length, /* item data record length [*/
const, Gitem data  *item data /* item data recoxrd */);
/*
* A.4.8 Inquire Functions
*/

extern void ging op_st(
Gop_st *op_st /* OUT operating state value *x/):
extern void ging_level_gks(

Gint *err ind, /* OUT error indicator *x/
Glevel *level /* OUT level of GKS */);
extern void ging list_avail ws_types(
Gint num_elems appl list, /* length of application list */
Gint start_ind, /* starting index */
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Gint *err_ind, /* OUT error indicator */

Gint_list  *ws_type, /* OUT list of avalailable ws types */

Gint *num _elems_impl list /* OUT length of impl. list */);
extern void ging ws_max nums (

Gint *err_ind, /* OUT error indicator */

Gws_max _nums *ws_max num  /* OUT workstation maximum numbers */);
extern void ging max norm tran num(

Gint *err ind, /* OUT error indicator *x/

Gint—*max—Tmorm_tranr Trum /A O maximum normaization

transformation number */);

extern vqid ging_ set_open_ wss(

Gint num_elems_appl list, /* length of application list */

Ginf start_ind, /* starting index */

Ging *err_ind, /* OUT error indicator */

Ginf list  *open_ws, /* OUT list of open ws(Cids */

Ging *num _elems_impl list /* OUT length of impl., list */)|
extern vqid ging_ set active wss(

Gint num elems_appl list, /* length of application list */

Gint start_ind, /* starting index */

Gint *err ind, /* OUT error ‘dndicator */

Ginfj_list  *active ws, /* OUT list of active ws ids */

Ging *num elems_impl list /* OUT léngth of impl. list * )
extern vqid ging cur prim attrs(

Gint *err ind, /* OUT erroriindicator */

Gprim _attrs *prim attrs /* OUT current primitive

attribute structure */);

extern vgid ging line ind(

Gint *err_ ind, /* OUT error ¢indicator */

Gint *line ind /* OUT current polyline index  */);
extern vqid ging marker ind(

Gint *err ind, /* OUT-error indicator */

Gint *marker ind /*'OUT current polymarker index  */);
extern vgid ging_text_ind(

Gint *err_ind, [/* OUT error indicator */

Gint] *text_ind /* OUT current text index */);
extern v@id ging_ chaz ht(

Gint *err.ind, /* OUT error indicator */

Gflgat  *char ht /* OUT current character height  */);
extern vgid ging /char up vec(

Gint *err ind, /* OUT error indicator */

Gveg *¥char up vec /* OUT current character up vector */);
extern void—ging—char—widtht

Gint *err ind, /* OUT error indicator */

Gfloat  *char width /* OUT current character width  */);
extern void ging char base_ vec(

Gint  *err_ ind, /* OUT error indicator */

Gvec *char base_vec /* OUT current character base vector */);
extern void ging text path (

Gint *err ind, /* OUT error indicator */

Gtext_ path *text path /* OUT current text path */);
extern void ging text_align(

Gint *err ind, /* OUT error indicator */
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Gtext_align *text_align /* OUT current text alignment */);
extern void ging £ill ind(

Gint *err ind, /* OUT error indicator */

Gint *£i11 ind /* OUT current fill area index */);
extern void ging_pat_width_vec(

Gint *err ind, /* OUT error indicator */

Gvec  *pat_width vec /* OUT current pattern width vector */);
extern void ging pat_ht vec(

Gis Ry \

G
extern

Gi

O o S india o X/

— el e
ec  *pat_ht_vec /* OUT current pattern height vector */);
oid ging_pat_ref point( ( a
nt *err ind, /* OUT error indicator *
oint *pat_ref point /* OUT current pattern reference point *f);

extern [void ging_cur pick_id(
Gint  *err_ ind, /* OUT error indicator */
Gint *pick_id /* OUT current pick identifier *1y;

extern [void ging cur indiv_attrs(
Gint *err ind, /* OUT error indicato=x */
Gindiv_attrs  *indiv_attr /* OUT current individual

attribute structure */);
extern
G

oid ging_linetype (
t  *err_ind, /* OUT error indicator */
t *linetype /* OUT current linetype *x/);
oid ging_ linewidth (
t *err_ind, /* OUT error indicator */
loat *linewidth /* OUT current’ linewidth scale factor x/);
oid ging_line colr ind(
t  *err_ind, /* OUT error indicator */
t *line colr_ind /* OUT current polyline colour index  */);
oid ging marker type(
t *err ind, /*OUT error indicator */
Gihnt *marker_type /*/0UT current marker type *x/);
extern void ging marker size(
Gipt *err ind, /* OUT error. indicator */ .
Gffloat *marker size /* OUT current marker size scale factor */1;
extern [void ging_marker colr_ ind(
Gipt  *err_ind, /* OUT error indicator *
Gint  *marker colr ind /* OUT current polymarker colour index  *[);
extern [void ging text font_prec(

Gipt *err_ ind, /* OUT error indicator */
Gt *font_prec /* OUT current text font and precisioT */);
extern & expan

Gint *err ind, /* OUT error indicator */
Gfloat *char expan /* OUT current character expansion factor */);
extern void ging_char_ space(
Gint *err ind, /* OUT error indicator */
Gfloat *char_space /* OUT current character spacing */);
extern void ging_text colr_ind(
Gint *err ind, /* OUT error indicator */
Gint  *text colr ind /* OUT current text colour index */);
extern void ging fill int style(
Gint *err ind, /* OUT error indicator */
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G£ill int_style  *fill int_style /* OUT current fill area

' interior style */);
extern void ging_£ill style ind(

Gint  *err_ ind, /* OUT error indicator */

Gint  *fill style_ind  /* OUT current £fill area style index  */);
extern void ging fill colr_ ind(

Gint  *err_ ind, /* OUT error indicator */

Gint  *£ill colr_ind - /* OUT current fill area colour index  */);

extern vog 3 'y
Gint *err ind, /* OUT error indicator */
Gasf *list asf /* OUT current aspect source flags */);

extern vofid ging_cur norm tran num(

Gint *err ind, /* OUT error indicator */
Gint *norm_tran num /* OUT current normalization
transformation number * /)3
extern vofid ging_list _norm tran nums(
Gint num _elems appl list, /* length of application list  */
Gint start_ind, /* starting index */
Gint *err ind, /* OUT error indicator */
Gint| list *norm tran num, /* OUT list of normalization
transformation numbers */
Gint *num elems_ impl_list /* OUT length of impl. list */)
extern vofid ging norm tran(
Gint num, /* normalization transformation number x/
Gint *err ind, /* OUT error indicator */
Gtranp *norm tran /* OUT normalization transformation */);
extern vofid ging clip(
Gint *err ind, /* OUT, error indicator */
Geclip *clip_ind rect /* OUT\current clipping indicator
dod rectangle */y;

extern void ging name open_seg(
Gint *err ind, [*¥70UT error indicator */
Gint *name open_seg /* OUT name of open segment */);
extern vofid ging_set_ seg_names(

Gint num elems appl list, /* length of application list */
Gint start )ind, /* starting index ’ */
Gint *ere’ ind, /* OUT error indicator */
Gint| list _‘*seg names, /* OUT list of segment names */
Gint *num elems_impl_ list = /* OUT length of impl. list */)
extern vofid ging more simult_ events(
Gint *err ind, /* OUT error indicator */
Gmore—& — EpalE— 2 oxel—simultan ks */);
extern void ging_ws_conn_type(
Gint ws_id, /* workstation identifier */
Gstore store, /* handle to Store object */
Gint *err ind, /* OUT error indicator */
void **conn_id, /* OUT connection identifier */
Gint . *ws_type /* OUT workstation type */);
extern void ging ws_st (
Gint ws_id, /* workstation identifier x/
Gint ‘*érr ind, /* OUT error indicator */
Gws_st  *ws_st /* OUT workstation state */):
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extern void ging ws_defer upd sts(
Gint ws_id, /* workstation identifier *x/
Gint *err ind, /* OUT error indicator *x/
Gdefer_ mode *defer_mode, /* OUT deferral mode */
Girg_mode *irg mode, /* OUT implicit regeneration mode */
Gdisp_surf empty *disp_ surf empty, /* OUT display surface empty *x/
Gnew_frame nec_upd *new_£frame /* OUT new frame action
necessary at update */
extern - _inds(
Gint ws_id, /* workstation identifier */
Gint num_elems appl list, /* length of application list */
Gint start_ind, /* starting index */
Gint *err ind, /* OUT error indicator */
Gint_list *def line inds, /* OUT list of defined/polyline indices */
Gint *num _elems impl list /* OUT length of impl\HYist
extern|void ging line_ rep(
Gint ws_id, /* workstation identifier */
Gint line_ind, /* polyline index */
Ging_type type, /* type of returned walues *x/
Gint *err ind, /* OUT error indicator */
Gline bundle *line rep /* OUT polyline representation */);
extern|void gingq list marker inds(
Gint ws_id, /* workstation identifier
Gint num elems appl list, /*length of application list
Gint start_ind, /#* starting index
Gint *err ind, /* OUT error indicator
Gint_list  *def marker_ inds, /* OUT list of defined polymarker indices
Gint *num elems impl list' /* OUT length of impl. list
extern|void ging marker rep(
Gint ws_id, /* workstation identifier */
GLnt marker.ind, /* polymarker index * [
Ging_type type, /* type of returned values *
Gint *err )ind, /* OUT error indicator *
Gmarker bundle *marker rep /* OUT polymarker representation */); ‘
extern|void ging list.text inds(
Gint ws id, /* workstation identifier */
Gint num elems appl list, /* length of application list *x/
Gint start ind, /* starting index */
Gint *err ind, /* OUT error indicator */
Gint_list  *def text_ inds, /* OUT list of defined text indices */
Gint *num elems_impl list /* OUT length of impl. list *]) ;
extern|veoid ging text rep(
Gint ws_id, /* workstation identifier */
Gint text ind, /* text index */
Ging_type type, /* type of returned values */
Gint *err ind, /* OUT error indicator *x/

Gtext bundle *text rep /* OUT text representation */);
extern void ging_ text_extent (

Gint ws_id, /* workstation identifier *x/
const Gpoint *pos, /* text position */
const char *str, /* text string x/
Gint *err_ ind, /* OUT error indicator */
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/* OUT concatenation point and

extern void ging _list £ill inds(

Gint ws_id, /* workstation identifier

Gint num elems appl list, /* length of application list

Gint start_ind, /* starting index

Gint *err_ind, /* OUT error indicator

Gint_list *def f£ill inds, /* OUT list of defined fill area indices

Gint *Lawlem:ﬁ@i#SH*_eHHEﬂmmeh
extern|void ging_fill rep(

Gint ws_id, /* workstation identifier */

Gint £ill ind, /* £ill area index *./

Ging type type, /* type of returned values */

Gint *err ind, /* OUT error indicator */

Gfill bundle  *fill rep /* OUT £ill area representatdom  */);
extern|void ging list pat_inds(

Gint ws_id, /* workstation idéntifier

Gint num elems appl list, /* length of application list

Gint start_ind, /* starting index

Gint *err ind, /* OUT errdr ‘indicator

Gint_list  *def pat inds, /* OUT list of defined pattern indices

Gint *num elems impl list /* OUT length of impl. list
extern|void ging_pat_rep (

Gint ws_id, /* workstation\identifier *x/

Gint pat_ind, /* pattern index */

Ging_type type, /* type of returned values */

Gstore store, /* handle“to Store object */

Gint *err ind, /* OUT error indicator *x/

Gpat_rep **pat_rep /* OUT pattern representation */);
extern|void ging list_colr inds{(

Gint ws_id, /* workstation identifier

Gint num elems-appl list, /* length of application list

Gint start_ind; /* starting index

Gint *err_ ind, /* OUT error indicator

Gint_list  *def\colr_ inds, /* OUT list of defined colour indices

Gint *aum elems impl list  /* OUT length of impl. list
extern|void ging.colr rep(

Gint - ws_id, /* workstation identifier */

Gint colr_ind, /* colour index */

Ginqg type type, /* type of returned values */

G *err_ind, /* OUT error indicator */

G tion *of

extern

void ginq;ys_pr;h(

Gint ws_id,
Gint *err ind,
Gupd_ st *ws_tran upd st,

Glimit *req_ws_win,
Glimit *cur_ws_win,
Glimit *req_ws_vp,
Glimit *cur_ws_vp

extern void ging_set seg names_ws (

text extent parallelogram

/*
/*
/*

/*
/*
/*
/*

*x/);

workstation identifier

OUT error indicator

OUT workstation transformation
update state

OUT requested workstation window

OUT current workstation window

*/
*/

*/
*x/
*/

OUT requested workstation viewport */

OUT current workstation viewport

*/):
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Gint ws_id, /* workstation identifier */
Gint num_elems_appl list, /* length of application list */
Gint start_ind, /* starting index */
Gint *err ind, /* OUT error indicator */
Gint_list *seg_names, /* OUT list of segment names */
Gint *num elems_impl list  /* OUT length of impl. list */);
extern void ging loc_st(
Gint ws id, /* workstation identifier */
Gint 1n:_nnm’ /* lacator device number */
Gling_type type, /* type of returned values *x/
Gptore store, /* handle to Store object */
Ghint *err ind, /* OUT error indicator */
Gpp_mode *mode, /* OUT operating mode */
Gpcho_switch *asw, /* OUT echo switch *x/
Gfint *init norm tran_num, /* OUT initial noxmalization
transformation ‘number *x/ ‘
Gpoint *init loc pos, /* OUT initiad locator positign */
Gfint *pet, /* OUT prompt/echo type */
GlLimit *echo_area, /* OUT echo-area */
Glloc_data **loc_data /* OUT docator data record */);
extern| void ging_stroke_st (
Gint ws_id, /* workstation identifier * /
Gint stroke num, /*) stroke device number */
Gling_type type, /* type of returned values */
Gptore store, /* handle to Store object *x/
Gint *err ind, /* OUT error indicator */
Gpp_mode *mode, /* OUT operating mode */
Gecho_switch *asw, /* OUT echo switch */
Gint *init norm tran num, /* OUT initial normalization
transformation number */
Gpoint_ list **init stxoke, /* OUT initial stroke */
Gint *pet, /* OUT prompt/echo type */
Glimit *echo\ drea, /* OUT echo area */
Gstroke_data  **stroke data /* OUT stroke data record */); ‘
extern|void ging_val-st(
Gint ws_id, /* workstation identifier */
Gint val num, /* valuator device number */
Gstore store, /* handle to Store object *x/
Gint *err ind, /* OUT error indicator * /
Gop_mode *mode, /* OUT operating mode */
Gecho-switch *asw, /* OUT echo switch * /[
Gfloat *init wvalue, /* OUT initial value */
Gint *pet, /* OUT prompt/echo type */
Glimit *echo_area, /* OUT echo area */
Gval_data **val data /* OUT valuator data record */);
extern void ging_choice st (
Gint ws_id, /* workstation identifier */
Gint choice num, /* choice device number */
Gstore store, . /* handle to Store object x/
Gint \ *err ind, /* QUT error indicator */
Gop_mode *mode, /* OUT operating mode */
Gecho_switch *asw, /* QUT echo switch *x/
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Gin_status *init_status, /* OUT initial choice status */
Gint *init choice, /* OUT initial choice */
Gint *pet, /* OUT prompt/echo type */
Glimit *echo_area, /* OUT echo area */
Gchoice data **choice data /* OUT choice data record */);
extern void ging pick_st(
Gint ws_id, /* workstation identifier */
Gint pick_num, /* pick device number */
Ging type type [* type of returned values */
Gsflore store, /* handle to Store object *x/
Girdt *err ind, /* OUT error indicator */
Gop_mode *mode, /* OUT operating mode */
Gedho_switch *asw, /* OUT echo switch */
Gin status *init status, /* OUT initial pick status *y
Gpick *init pick, /* OUT initial pick value */
Girt *pet, /* OUT prompt/echo type *x/
Glimit *echo_area, /* OUT echo area */
Gpick data **pick _data /* OUT pick data record */);
extern vyoid ging string st(
Gift ws_id, /* workstation identifier */
Gint string num, /* string devilce number *x/
GsHore store, /* handle to{Store object */
Gint *err ind, /* OUT error indicator */
Goy_mode *mode, /* OUT operating mode */
Gegho_switch *asw, /* OUT\echo switch */
chdr **init_string, /* 0BT intial string */
Gift *pet, /* OUT prompt/echo type */
Glimit *echo_area, L* OUT echo area */
Gsfiring data **string data /* OUT string data record */);
extern void ging ws_cat (
Girt ws_type, /* workstation type */
Gint *err ind, /% OUT error indicator */
Gwg cat *cat /* OUT workstation category */);
extern yoid ging ws_class(
Gift ws_type, /* workstation type */
Gidgt *exr ind, /* OUT error indicator */
Gwg_class *glass /* OUT workstation class */y;
extern void ging)disp space size(
Girt ws_type, /* workstation type */
Gift *err ind, /* OUT error indicator */
Gdisp space size  *disp_size /* OUT display [space] size */);
extern vYoid ging dyn mod ws_attrs(
Gint ws_type, /* workstation type */
Gint *err ind, /* OUT error indicator *x/
Gdyn _mod ws_attrs *dyn_mod /* OUT dynamic modification of
workstation attributes */);
extern void ging def defer sts(
Gint ws_type, /* workstation type */
Gint *err ind, /* OUT error indicator *x/
Gdefer mode  *defer mode, /* OUT default deferral mode */
Girg_mode *irg mode /* OUT default impl. reg. mode */);

extern void ging_line_facs(
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Gint ws_type, /* workstation type */
Gint num elems appl list, /* length of application list */
Gint start_ind, /* starting index */
Gint *err ind, /* OUT error indicator */
Gline facs *line facs, /* OUT polyline facilities */
Gint *num elems_impl list /* OUT length of linetype
list in impl. */);
extern void ging pred line rep(
int we—byper— /X workstation type X/
int ind, /* predefined index */
int *err ind, /* OUT error indicator *(/

line bundle *line rep /* OUT predefined polyline rep. *f)
void ging marker facs(

int ws_type, /* workstation type */
int num_elems_appl list, /* length of application list */
int start_ind, /* starting index */

int *err ind, /* OUT error{/indicator */
rker facs *marker facs, /* OUT polymarker facilities */
int *num_elems_impl list /* OUT Xength of marker type

list Mn impl. */);:

extern void ging pred marker rep(

int ws_type, /* workstation type */

int ind, /* predefined index */

int *err ind, /* OUT\error indicator * /

rker bundle *marker rep /* OUT predefined polymarker rep. */);

exterp void ging text facs(

int ws_type, /* workstation type */

int num elems_appl list, /* length of application list */

int start_ind, /* starting index */

int *err ind, /* OUT error indicator */

text facs  *text_ facs, /* OUT text facilities */

int *num elems_impl list /* OUT length of text font

and precision list in impl. */);

extern void ging preditext rep( '

int ws_type, /* workstation type */

int ind, /* predefined index */

int *err ind, /* OUT error indicator */

text_ bundle *text_rep /* OUT predefined text rep. */):

extern void\ging fill facs(
int ws_type, /* workstation type */
int num_elems_ appl list, /* length of application list */
3int start ind, [* starting index *x/
Gint *err ind, /* OUT error indicator */
Gfill facs  *fill facs, /* OUT £ill area facilities */
Gint - *num _elems_impl list /* OUT length of hatch list */);
extern void ging pred fill rep(
Gint ws_type, /* workstation type */
Gint ind, /* predefined index */
Gint *err ind, /* OUT error indicator */

G£ill bundle *£ill rep /* OUT predefined f£fill area rep. */);
extern void ging _pat_facs(
Gint ws_type, /* workstation type */
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Gint *err ind, /* OUT error indicator */
Gint *num pred inds /* OUT num. of predef. pattern indices */y;
extern void ging pred pat_rep(
Gint ws_type, /* workstation type */
Gint ind, /* predefined index */
Gstore store, /* handle to Store object *x/
Gint *err_ind, /* OUT error indicator */
Gpat_rep **pat_rep /* OUT predefined pattern rep. */);
extern = {
Gint ws_type, /* workstation type */
Gidt *err ind, /* OUT error indicator */
Gedlr_facs *colr_facs /* OUT colour facilities */);
extern void ging pred colr rep(
Gint ws_type, /* workstation type *x/
Girt ind, /* predefined index *®)/.
Gift *err ind, /* OUT error indicator */
Gedlr_rep *colr rep /* OUT predefined colour rep. */);
extern void ging_list_avail gdps(
Gi ws_type, /* workstation-type */
Gidt num elems appl_list, /* length of< application list *x/
Gint start_ind, /* starting-index */
Gint *err ind, /* OUT érror indicator */
Girt_list *gdp, /* OUT/list of GDPs */
Girdt *num_elems impl list  /* OUT length of impl. list */):
extern void ging_gdp(
Gint ws_type, /* workstation“type */
Girt gdp, /* GDP function number */
Gint *err ind, /* OUT exror indicator */
Girt *num_attr, /* OUT num. of attributes used */
Gaytrs attr[4] /* OUTJ1list of attributes used */);
extern void ging max ws_st tables (
Gint ws-type, /* workstation type
Gint *erx_ind, /* OUT error indicator
Gmax ws_st_ tables *lengths /* OUT lengths of workstation tables
extern void ging num Seg pris(
Gint ws_type, /* workstation type */
Girt *err_dnd, /* OUT error indicator *x/
Girt  *num{seg pris /* OUT num. of segment priorities */);
extern void ging dyn mod seg attrs(
Gi ws_type, /* workstation type *x/
Gi *err ind, /* OUT error indicator */
Gd — ' i Eication of
segment attributess */y:
extern void ging num avail in(
Gint ws_type, /* workstation type */
Gint *err ind, /* OUT error indicator */
Gnum _in  *num in /* OUT num. of input devices */);
extern void ging def loc_data(
Gint " ws_type, /* workstation type */
Gint loc_num, /* logical input device number *x/
Gstore store, /* handle to Store obiject */
Gint *err ind, /* OUT error indicator */
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Gpoint *loc_pos, /* OUT default locator position */
Gint_1list **pet list, /* OUT list of prompt and echo types */
Glimit *echo_area, /* OUT default echo area - */
Gloc_data  **loc_data /* OUT default data record *x/);
extern void ging_def_ stroke data(
Gint ws_type, /* workstation type */
Gint stroke num, /* logical input device number */
Gstore store, /* handle to Store object */
Gint *qrr ind, [* OUT error indicator */
Gint *max_buf size, /* OUT max. input buffer size
(nr. of points) */
Gint_list **pet_list, /* OUT list of prompt and echo .types */
Glimit *echo_area, /* OUT default echo area */
Gstroke data **stroke data ./* OUT default data record */);
extern yoid ging def val data(
Gint ws_type, /* workstation type */
Gint val num, /* logical input device number */
Gstore store, /* handle to Store object */
Gint *err ind, /* OUT error indicator */
Gfloat *def val, /* OUT default initial\value */
Gint_list  **pet_ list, /* OUT list of prompt and echo types  */
Glimit *echo_area, /* OUT default echo area */
Gval data  **val data /* OUT default(data record */) ]
extern yoid ging def choice data(
Gint ws_type, /* workstation type */
Gint choice num, /* logical input device number x/
Gstore store, /* handle to Store object */
Gint *err ind, /* OUT error indicator */
Gint *max_num choices; /* OUT max. num. of choices ‘ */
Gint_list **pet_list, /* OUT list of prompt and echo tyges  */
Glimit *echo_area| /* OUT default echo area */
Gchoice data **choice data /* OUT default data record */);
extern yoid ging def pick 'data(
Gint . WS_type, /* workstation type */ .
Gint pick num, /* logical input device number */
Gstore store, /* handle to Store object */
Gint *err ind, /* OUT error indicator */
Gint_list **pet list, /* OUT list of prompt and echo types  */
Glimit *echo_area, /* OUT default echo area */
Gpick data  **pick data /* OUT default data record */);
extern yoid-ging def string data(
Gint ws_type, /* workstation type x/
Gint string num, /* logical input device number */
Gstore store, /* handle to Store object */
Gint *err ind, /* OUT error indicator */
Gint *max_buf size, /* OUT max. input buffer size
(nr. of bytes) */
Gint_list **pet list, /* OUT list of prompt and echo types */
Glimit *echo_area, /* OUT default echo area */
Gstring_data **gtring data /* OUT default data record L *));
extern void ging set assoc_wss( ,
Gint seg_name, /* segment name */
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Gint num elems appl list, /* length of application list */
Gint ‘start_in®, /* starting index */
Gint *err ind, /* OUT error indicator *x/
Gint_list  *ws, /* OUT list of workstations */
Gint *num elems impl list  /* OUT length of impl. list */)
extern void ging seg_attrs(
Gint seg_name, /* segment name */
Gint *err ind, /* OUT error indicator */
Gseg_attrs  *seq attr /% OUT segment attribute structure */);
extern vqid ging pixel array dims(
Gin ws_id, /* workstation identifier *x/
condqt Grect *rect, /* rectangle *x/
Gint *err_ ind, /* OUT error indicator */
Giny size *dims /* OUT pixel array dimensions LZAN
extern vqid ging pixel array(
Gint ws_id, /* workstation identifier *
condt Gpoint *pixel loc, /* pixel location */
condt Gint_size *dims, /* pixel array dimensions *
Gint *err ind, /* OUT error indicator *
Gprgs_inval *pres_inval, /* OUT presence of invalid values *
Gint *pixel array /* OUT colour (index array *
extern vdid ging pixel(
Gint ws_id, /* workstatioen \identifier  */
condt Gpoint *pixel loc, /* pixel location */
Gint *err ind, /* OUT error indicator */
Gint *colr ind /* OUT ddlour index *x/);
extern vgid ging_in overf (
Gint *err_ind, /* OUT error indicator */
Giny *ws_id, /* OUT workstation identifier *x/
Gin |class  *in_class, /* QUT input class */
Gint *in num /*_OUT logical input device number */);
/*
* A.4.9 Utility Functions
*/
extern vgid geval_transmatrix(
congdt Gpoint *point, /* fixed point *x/
congt Gvec *shift, /* shift vector */
Gflqgat angle, /* rotation angle */
congt Gvec *scale, /* scale factors */
Gecoqrd_switch  coord switch, /* coordinate switch */
Gtrgn/matrix tran matrix /* OUT transformation matrix */):
extern vjid_ggggum=pxan=m§trix(
Gtran matrix matrix, /* transformation matrix */
const Gpoint *point, /* fixed point */
const Gvec *shift, /* shift vector */
Gfloat angle, /* rotation angle */
const Gvec *gcale, /* scale factors *x/
Gecoord switch  coord switch, /* coordinate switch */
Gtran matrix tran matrix /* OUT transformation matrix */);

’

extern void gset_err hand(
const void

(*new_hand) (Gint , Gint , const char *),
/* the application’s error handling address */
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void (**old hand) (Gint , Gint , const char *)
/* OUT address of the error handling replaced */);
extern void gcreate store(

Gint *err_ ind, /* OUT error indicator */
Gstore  *store /* OUT pointer to allocated storage */);
extern void gdel store(
Gint *err ind, /* OUT error indicatox */
Gstore *store /* IN/OUT storage to be deleted */);
/*
* A.4.10 Error Handling Functions
*/
exterr void gemergency_close_gks(
void) ;
extern void gerr hand(
Gint err_num, /* error number */
dint func_num, /* number of function that detected the erfror *x/
donst char *err file /* name of error file */);
extern void gerr log(
Gint err num, /* error number */
dint func_num, /* number of function ‘that detected the erfor *x/
donst char  *err file /* name of error file */);
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Sample Programs

B.1 STAR Program

/* —RProgram: STAR

* File: star.c Version 4.4

* Date: 6/11/91 16:35:11

*

* Description

*

* This program draws a yellow star on a blue background'!and writes

* The title "STAR" in white under the star.

*

* Conformance

*

* GKS level 0a

*/

/*

* Include files

*/
#include "gks.h" /*GKS definitions */

/*

* Local definitions (implementation and site dependent)

*/
#define| GKS_ERR "gks.erzn! /* Name of the GKS error file */
#define| DEF_BUF GDEF_MEM SIZE /* Let GKS choose buffer size */
#define| CONN_ID "mo_star" /* Connection identifier */
#define| WS_TYPE (19) /* Workstation type */

/*

* Convenient definitions

*/
#definel MY WS (1) /* The workstation we’ll be using */
#define| TRAN NUM (1) /* Normalization transformation number */
#definel] BLUE (0) /* Some colours we define below */
#define] YELLOW (1)
#define| WHITE (2)
#defin PI ({double) 3 14159265) /* The well-known number */
#define LARGE_TEXT {(Gfloat) 0.15) /* Size of large characters */
/*

* State Variables:

*

* These variables are used to set the

* corresponding GKS state

*/
static Gasfs asf = { /* Aspect Source Flags */
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GASF_INDIV, GASF_INDIV, GASF_INDIV,
GASF_INDIV, GASF_INDIV, GASF_INDIV,
GASF_INDIV, GASF_INDIV, GASF_INDIV, GASF_INDIV,

GASF_INDIV, GASF_INDIV, GASF_INDIV};

static Glimit win = { /* Window Limits */

Geolr_rep colrf3] ; /* Colour Table */
sthtic Gtext_align ct_half = { /* Text Alignment */

stptic Gpoint title pos = /* Position for title */
{0.0,-1.1};
sthtic char title[] = "STAR"; /¥ Title text */

/*| Main entry point */
int main{()

/*

* ¥ * X X ¥

-1.25, 1.25, -1.25, 1.25};

GHOR_CTR, GVERT_HALF};

Gpoint_list star; /* Points of the star */

double angle; /* Current angle */

double sin(), cos(): /* the trigonometric functions [/
Gpoint *starptr; /* Star point pointer */

Gint colr_ind; /* Colouriindex */

Gecolr_rep *colrptr; /* Colour representation pointer */
Gint i; '

colours are set

colr[0] = blue;
colr([l] = yellow;
colr(2) = white;

for (i=0; i<3; i++){
colr[i] . rgb.red = 1.0;
colr[i].xgb.green = 1.0;

/*
*/
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colr[i].rgb.blue = 1.0;

}
colr[0] .rgb.red = colr[0] .rgb.green = colr[l].rgb.blue = 0.0;

Define the coordinates of star

star.num points = 5;
star.points = (Gpoint *)calloc(5,sizeof (Gpoint)):;
for (starptr = star.points, angle = 0.0;
angle < (4.*PI); angle += 0.8*PI, starptr ++) {
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starptr->x
starptr->y

(Gfloat) sin (angle) ;
(Gfloat) cos (angle) ;

}

Open GKS and open/ and activate the workstation

gopen_gks (GKS_ERR,DEF_BUF) ;
gset_asfs (&asf) ;
gopen_ws (MY WS, (void *)CONN_ID,WS_TYPE) ;

/*
*/

/*
*/

/*
*/

/*
*/

/*
*/

/*
*/
/*

gactivate ws (MY WS):;

Centre the window about the origin

gset_win (TRAN NUM, &win) ;
gsel norm tran(TRAN NUM)

Define the colours used
for (colr_ind=0, colrptr = colr; colr_ ind<3; colr_ ind++, colrptr++)({

gset_colr rep (MY WS,colr~ind,colrptr);
}

Fill the star with solid yellow

gset_f£ill int style(GSTYLE_SOQLID);
gset fill colr_ ind(YELLOW)j

Draw the star

gfill area (&star);

Select large characters centred under the star
gset_char_ht(LARGE TEXT) ;
gset_text_align(&ct_half);
gset_text colr ind(WHITE);

Draw the title

gtext (&title pos, title):

*/

Close everything

gdeactivate ws (MY WS);
gclose ws (MY _WS)
gclose _gks();

exit (GE_NO_ERR) ;
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B.2 IRON Program

/* Program: IRON
*
* File: iron.c Version 4.6
* Date: 9/5/91 16:03:48
*
* Description
*
* This program draws a horizontal bar chart illustrating costs
* within the iron industry. The user can select the data to be
* displayed using a GKS choice device. The plot is adapted from
* Scientific America, May 1984, page 139.
*
* Conformance
*
* GKS level 0Ob
*
* Choice devices shall support prompt and echo type 3;
*/
/*
* Include files
*/
#include "gks.h" /* GKS definitions */
/*
* Local definitions (implementation and site dependent)
GKS_ERR "gks.erx" /* Name of the GKS error file */
DEF_BUF GDEF_MEM)SIZE /* Let GKS choose buffer size */
CONN_ID */tmp/tty" /* Connection identifier */
WS_TYPE (20) /* Workstation type */

Convenient definitions

MY WS (1) /* The workstation we’ll be using %/

TRAN NUM (1) /* Normalization transformation nymber */
DEF_BUF GDEF_MEM SIZE /* let GKS choose buffer size */

CHOICE DEV (1) /* the choice device number */

CHOICE_PET (3) /* the choice prompt/echo type */

GREEN (1)

RED (2)

#define NUM_COUNTRIES (3)

#define NUM DATA (6)
typedef struct {

char *name;

Gfloat data{2] [NUM_DATA] ;
} Data_set;

void bar( Gfloat length, Gfloat pos):
void ticks( Gfloat tstart, Gfloat tend,
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const Gtext align *alignment) ;

void border( const char *nation) ;

void draw( const Data_set *nation);

Data_ set data base[] = {
{"United States",
{{69.0, 50.0, 15.0, 53.0, 57.0, 150.0},
{72.0, 50.0, 103.0, 0.0, 0.0, 56.0}}

b

{"West Germany",
{{65.0, 42.0, 3.0, 89.0, 52.0, 93.0},
{70.0, 53.0, 102.0, 0.0, 0.0, 49.0}}

b,

{"Japan",
{{65.0, 47.0, 2.0, 60.0, 52.0, 55.0},
{70.0, 57.0, 105.0, 0.0, 0.0, 41.0}¢
}
};
char *labels [NUM_DATA] = {
"Labour",

"Iron Ore",

"Coke or Coal",
"Purchased Scrap",
"Other Costs",
"Other Energy"

int main ()

{

/*

* State Variables:

*

* These variables are used to set the
* corresponding GKS state

*/

static Glimit win = {-115.0, 160., -2.0, 14.0};
Gcolr rep.\red,green ;
static-Gasfs asf = {

GASF_INDIV, GASF_INDIV, GASF_INDIV, /* polyline */
GASF_INDIV, GASF_INDIV, GASF_INDIV, /* polymarker */
GASF_INDIV, GASF_INDIV, GASF_INDIV, GASF_INDIV, /* [text */
GASF—BUNDLED, —GASF—BUNDEED,—GASF_INDIV—/*—filtl-area */

b

Gint erx ind;

Gint i;

Gop_mode op_mode; /* operating mode */

Gecho_switch echo_switch; /* echo switch */

Gin_status init_choice status; /* initial choice status */

Gint init_choice; /* initial choice value */

Gin_status choice_status; /* choice status */

Gint choice; /* choice value */

Gpoint_1list init_value; /* initial value */
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Gint pet: /* prompt/echo type */
Glimit echo_area; /* echo area */
Gstore store; /* storage for choice data record
Gchoice data *choice_data; /* choice data record */
char *prompts [NUM COUNTRIES + 1];

/* prompts for choice */

/*
* ropen—GKS—anmd—open/activate—awss
*/
gopen_gks (GKS_ERR,DEF_BUF) ;
gopen_ws (MY WS, (void *)CONN_ID,WS_TYPE)
gactivate_ws (MY WS);
/*
* specify the window onto chart
*/
gset_win (TRAN NUM, &win);
gsel norm tran (TRAN NUM);
/*
* define the colours used
*/
green.rgb.red = green.rgb.blue = 0.0;
green.rgb.green = 1.0;
red.rgb.green = red.rgb.blue = 0.07
red.rgb.red = 1.0;
gset_colr_ rep (MY WS,GREEN, &green) ;
gset_colr rep(MY WS,RED, &red);
/*
* use the individual attributes, except the fill area
* interior style and style index
*/
gset asfs(&asf):
gcreate_ store(&err ind, &store); ‘
ging_choice\st ( MY WS, CHOICE DEV, store, &err_ ind,
&op _mode, &echo_switch, &init_choice status,
&init_choice, &pet, &echo_area, &choice data );
if derr_ind '= GE_NO _ERR) exit (err_ind);
choice data->pets.pet r3.num strings = NUM COUNTRIES + 1;
L or—i=0—<NUM—COUNTRIES—i++H)— '

ﬁzompts[i] = data base[i] .name;
}

prompts [NUM_COUNTRIES] = "EXIT";

choice data->pets.pet_r3.strings = prompts;

ginit_choice (MY WS, CHOICE DEV, /* set up this device */
init_choice status, /* initial choice status */
init_choice, /* initial choice */
CHOICE PET, - /* prompt/echo type */
&echo_area, /* echo area */
choice_data); /* choice data record */
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*/

@/

*/

}

void draw| const Data_set

/*
*
*
*/

{

}

void border( const char

/*
*
*/

{

ISO/IEC 8651-4 : 1991(E)

IRON Program

get user’s choice and disply data until told to quit

for (;/) {
greq_choice (MY WS, CHOICE DEV, &choice_ status,
&choice);

if (choice_status != GIN_STATUS OK /* choice failed */ ||

~ choice > NUM COUNTRIES /* user selected exit */)
draw(&data base[choice-1]);

}
delete the store

gdel store(&err ind, &store);

deactivate and close the ws and close GKS
gdeactivate ws (MY WS);

lose _ws (MY _WS);

lose_gks ()

*nation)

o)

raw the border of the graph followed by the two sets of data
[ssociated with this country

)

int i, colr ind;
Gfloat offset;
border (nation->name) ;

* draw the data bars */
or (colr ind=GREEN, offset = 1.6;
colr ind<=RED; colr_ ind++, offset -=0.8)

H

gset_f£fill colr ind(colr_ ind);
gset_text colr ind(colr_ind);
gset_fill ind(colr_ind);
for (i =0; i<NUM DATA; i++) {
bar((Gfloat)nation=->datafcolr ind-171[i]
(Gfloat) (2.0*it+offset));

}

*nation)

draw the border surrounding the data

static Gpoint corner[5] = ({
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{0.0, 0.0},
{150.0, 0.0},
{150.0, 12.0},

{0.0, 12.0},
{0.0, 0.0}
}:
Gpoint_1list box;
static Gtext_align ctr_bot = {GHOR _CTR, GVERT BOTTOM};
—————s%a%ée—Gtext:9;iga———————————et;:;ep—=—+GHORijRT—G¥EREZ;OR4+
static Gtext align left half = {GHOR_LEFT, GVERTI_HALF};
static Gpoint pos = {-114.0, 0.0}
static Gpoint prod pos = (0.0, -2.0};
static Gpoint nation _pos = {0.0, 14.0};
int i;
/*
* clear the screen
*/
gclear ws (MY WS, GFLAG_COND);
/*
* draw the box surrounding the chart area
* /)
box.num points = 5;
box.points = corner;
gpolyline (&box) ;
/*
* draw the labels centred on‘the bar and flush left
*/
gset_text align(&left \half);
gset_char ht (0.5);
gset_text colr ind(GREEN) ;
for (i=0; i<NUM.DATA; i++) {
pos.y = 1.2 + i*2.0;
gtext (&pos, labels[i]) ;
}
/*
* draw _the top and bottom tick marks
*/
ticks(12.0, 12.2, &ctr_bot):
gset_text colr_ ind(RED);
ticks(0 0, =0 2 &nfr_i-qp\-
/*
* draw the title text in bigger characters
*/

gset_text colr ind(GREEN);

gtext (&prod_pos, "Production Cost");
gset_char ht(0.7);

gset_text align(&ctr_top):;

gtext (&nation_pos, nation);
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void ticks( Gfloat tstart, Gfloat tend,

const Gtext align *alignment)
/%
* draw the tickmarks along the edges
*/
{
#define NUM TICKS (4)
char label [5];
Gpoint xyl[21:
Gpoint_list Pxy;
int i;
/*
* et up first tick mark
*/
Pxy.num_points = 2;
PxXy.points = xy;
yv[0].y = tstart;
v[l].y = tend;
/*
* plign above and below tick mark
*/
gset_text align(alignment);
/*
* iraw the ticks; add a label to the ‘end of each
*/

for (i=0; i<NUM_TICKS; it+) {

xy[0] .x = xy[l]l.x = 50.0%i;
gpolyline (&Pxy) ;

sprintf (label, "%d", (int)xy([0] .x);
gtext (&xy[1], label);

}
void bar{ Gfloat length, «Gfloat pos)

/*

* iraw a horizontal bar of the specified ’length’ and at

* position /pos’

*/

{
tati¢ Gtext_align alignment = {GHOR_LEFT, GVERT HALF};
Epoint xyl[4];
point list Pxy:

Pxy.num points = 4;

Pxy.points = xy;

if (length <= 0.0) {
gset_text_align(&alignment);
xy[0].x = 0.0;
xy[0].y = (Gfloat)pos;
gtext (xy, "0");

else {
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xy[0].x = xy[3].x = 0.0;
xy[l].x = xy[2] .x = length;
xy[0].y = xy[l].y = pos + 0.4;
xy[2].y = xy[3].y = pos - 0.4;

gfill area(&Pxy);

B.3 MAP Program

~
*

Program:
File:
Date:

Description

1)
2)
3)
4)
5)

Conformance

GKS level. lc

~

B OF ¥ X X A X % % % k% Ok Ok % Ok O %k % ¥ % ¥ X * % ¥ *

Include files

the implementation shall support at least one workstation
of ‘category OUTIN and one of category MI. The default choice
device shall support at least five choices;

MAP
map.c Version 4.5
6/11/91 16:35:15

This program reads a GKSM metafile to.draw a map. The primitlives
in each country are in a separate segment. The user can use |a pick
device to select various countrigs) A sampled choice determilnes
the action taken with the selectéd country.
The choice assignments are:

highlight the state;

turn off highlighting;
make thé&’)state visible;
make the state invisible;
exit;

*/
#include "gks.h"

/* GKS definitions */

/%

* Local definitions (implementation and site dependent)

*/
#define GKS_ERR "gks.err" /* name of the GKS error file */
#define DEF_BUF GDEF_MEM SIZE /* let GKS choose buffer size */
#define MY WS (1) /* the workstation we’ll be using */
#define CONN_ID "/dev/tty" /* connection identifier */
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#define
#define
#define
#define
#define
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WS_TYPE (19) /* workstation type */
META WS 2m /* metafile workstation to read countries */
META CONN "countries" /* metafile file name */
META TYPE (5) /* metafile input type */
CHOICE DEV (1) /* the choice device number */

PICK DEV (1) /* the pick device number */

int main()

{

Gitem data item data; /* GKSM item data */
Gint item length, item type;
Gpick pick_data;
Gint choice;
Gin_status choice_status, pick_status;
/*
* open GKS and open/activate a ws.
*/
gopen_gks (GKS_ERR,DEF_BUF) ;
gopen_ws (MY WS, (void *)CONN_ID,WS_TYPE),
gactivate ws (MY WS);
/*
* set the choice device in the sample.mode
*/
gset_choice mode (MY_WS, CHOICE DEV, GOP_SAMPLE, GSWITCH_NO_ECHO) ;
/*
* open the MI workstation
*/
gopen_ws (META WS, (void *) META CONN, META_TYPE);
/*
* interpret items'dintil EOF is read;
*/
for (;;) {
gget _item type (META WS, &item type, &item length);
if (item type == Gksm end item) {
break; /* terminate the lopp */
}
item data.length = item length;
item data.length = item type:
gread item(META WS, item length, &item data);
ginterpret item(item type, item length, &item data);
}
gclose ws (META WS) ;
/*
* allow the user to select countries until EXIT is
* selected
*/
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/*
*/

for(;;) {

GKS/C

Anpex B

greq_pick(MY WS, PICK DEV, &pick status, &pick_data);

if (pick_status != GIN_STATUS_OK) break;

see which choice is in effect

gsample choice (MY_WS, CHOICE_DEV, &choice_status, &choice);

switch (choice) {

case 1: gset highl (pick data.seg_name, GSEG HIGHL) ;
break;

case 2: gset_highl (pick_data.seg_name, GSEG |[NORM)
break;

case 3: gset_vis(pick data.seg_name, \GSEG_INVIS)
break;

case 4: gset_vis(pick data.seg_ name, GSEG_VIS);
break;

default:
break;

B.4 MANIPULATE Program

/* Program: MANIPULATE

* File: manipulate.d/, Version 4.4

* Date: 9/5/91 16:03:51

*

* Description

*

* The program allows the user to create an object and then

* manipulate the \object by changing the segment transformation.
*

* Conformance

*

* GKS level 2b

*/

/*

* Include files

*/
#include "gks.h" /* GKS definitions */

/*

* Local definitions (implementation and site dependent)

*/

fidefine GKS_ERR "gks.erz" /* name of the GKS error file */
f{define DEF_BUF GDEF_MEM SIZE /* let GKS choose buffer size */
#define DISPLAY 1 /* the workstation we’ll be using */
#idefine DISPL_CONN "/dev/win8" /* connection identifier */
fidefine DISPL_TYPE (19) /* workstation type */
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#define PLOTTER (2) /* plotter workstation */
#define PLOT_CONN "plotter file" /* plotter file name */
#define PLOT_TYPE (17) /* plotter type */
#define SEG_STORE (3) /* segment workstation */
fidefine SEG_CONN "\o" /* segment file name */
#define SEG_TYPE (0) /* segment type */
#define CHOICE DEV (1) /* the choice device number */
#define PICK DEV (1) /* the pick device number */
#defime—STROKE—DEV 1) F*—thre—stroke—device number—*/—
#defline VAL DEV (1) /* the valuator device number */
#defline LOC DEV (1) /* the locator device number *Y/
#defline STROKE DEV (1) /* the stroke device number: */
#deffine MY FONT (-201) /* an impl. dep. text font/ */
typeflef enum {

FALSE,

TRUE
} Bopl:;
Gtrah matrix matrix; /* global trdnsformation matrix *
void| init_gks (void) /* initialize GKS and workstations */
{

gopen_gks (GKS_ERR, DEF_BUF) ;

gopen_ws (DISPLAY, (void *)DISPL_CONN,DISPL_TYPE);

gactivate_ws (DISPLAY);

gopen_ws (SEG_STORE, (void *)SEG CONN, SEG_TYPE) ;

gactivate ws (SEG_STORE) ;

gopen_ws (PLOTTER, (void .*)PLOT_CONN,PLOT_TYPE) ;
}
void| shut_all(void) /* shut down GKS and close workstations */
{

gdeactivate ws (DISPLAY);

gdeactivate ‘ws (SEG_STORE) ;

gclose ws(PLOTTER) ;

gclose_ws (SEG_STORE) ;

gclose. \ws (DISPLAY) ;

gclose gks();
}
void| set” up tran(void)
{

/*
*/

B -V DA g 7
static Glimit vp = {0.05, 0.95, 0.05, 0.95};
set window, viewport , and viewport input priority

gset_win(l, &win);
gset_vp(l, &vp).

gset_vp_in pri(l, 0, GPRI_HIGHER)
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