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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 mformatlon technology, ISO and IEC have establlshed a Jomt technical commntee ISO/IEC JTC 1. Draft
International Starfda i T i ' —Publicati
an International §tandard requires approval by at least 75 % of the nat10nal bodles casting a vote.

International Standard ISO/IEC 9636-6 was prepared by Joint Technical Committee ISO/IEC (JTC 1, Information
technology.

ISO/MIEC 9636 consists of the following parts, under the general title Information technology — Computer graphics —
Interfacing techniques for dialogues with graphical devices (CGI) — Functional specification.

— Part 1: Overview, profiles, and conformance
— Part 2: Costrol

— Part 3: Oulput

— Part 4: Segments

— Part 5: Input and echoing

— Part 6: Raster

Annexes A and B form an integral part of this part of ISO/IEC 9636. Annexes C, D, E, and F are for information ¢nly.
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Introduction

This part of ISO/IEC 9636 describes the functions of the Computer Graphics Interface concerned with raster graphic specific
devices.

The functional capability incorporated in this part of ISO/IEC 9636 is concerned with creating, manipulating, displaying and
retrieving information stored as pixel data below the CGI in a device independent, yet efficient manner.

The functionality described in this part of ISO/IEC 9636 pertains to Virtual Devices of class OUTPUT and OUTIN with
display type RASTER.
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Information technology — Computer graphics —
Interfacing techniques for dialogues with graphical
devices (CGIl) — Functional specification —

Part 6:
Raster

1 cope

This part ¢f ISO/IEC 9636 describes those functions of the Computer Graphics Int€rface concerned with creating, modifying,
retrieving,|and displaying portions of an image stored as pixel data. It includes fufigtionality for combining spich images.

This part ¢f ISO/IEC 9636 is part 6 of ISO/IEC 9636 and should be read in conjunction with ISO/IEC 963611, ISO/IEC 9636-
2, and ISQ/IEC 9636-3. The relationship of this part of ISO/IEC 9636 o the other parts of ISO/IEC 9636 is described in
ISO/IEC 9636-1 (see ISO/IEC 9636-1, 5.2.1 and figures 6 and 7) and.in(clause 4.

The functjonality described in this part of ISO/IEC 9636 pertains to Virtual Devices of class OUTPUT|and OUTIN with
display type RASTER.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO/IEC 9636. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties
to agreements based on this part of ISO/IEC 9636 are encouraged to investigate the possibility of applying the most recent
editions of the standards listed below. Members of IEC and ISO maintain registers of currently valid International Standards.

ISONMEC 9636-1 : 1991 Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGI) — Functional specification — Part 1: Overview, profiles, and conformance.

ISO/TEC 9636-2 :
devices (CGI) — }

ISO/IEC 9636-3 :
devices (CGI) — |

ISO/TEC 9636-4 :
devices (CGI) — |

ISO/TEC 9636-5 :
devices (CGI) — 1

ISO/MEC 9637-1 :
devices (CGI) — 1

ISO/IEC 9637-2 :
devices (CGI) — 1

ISOMMEC TR 9971

‘unctional specification — Part 2: Control.
‘unctional specification — Part 3: Qutput.
‘unctional specification — Part 4: Segments.

‘unctional specification — Part 5: Input and echoing.

-V Information technology — Computer graphics — Interfacing\techniques for dialogues with
Data stream binding — Part 1: Character encoding.

-V Information technology — Computer graphics — Intérfacing techniques for dialogues with
Data stream binding — Part 2: Binary encoding.

: 1988 Information processing — Procedures forregistration of graphical items.

1) To be publish

2

ed.

1991 Information fechnology — Computer graphics — Inierjacing techniques jor dialogues With graphical

1991 Information technology — Computer graphics — Interfacing techniques for dialogues witH graphical

1991 Information technology — Computer graphics — Interfacing techniques for.dialogues witH graphical

1991 Information technology — Computer graphics — Interfacing technigues for dialogues witH graphical

graphical

graphical
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3  Raster concepts

3.1 Introduction

This part of ISO/IEC 9636 defines a set of functions for creating, modifying, retrieving, and displaying information stored as
pixel data below the CGI. This functionality is divided into the following areas

on Ja v on 0 ding N on 0 he e on na.deletion o bitmap

ster-controlfunctions—including functions {0 ation-2 , aps,-2 election of drawing
ahd display bitmaps, and the control of raster transparency and mapped bitmap expansion.

daster attribute functions, for setting particular attributes which have significance with-other| graphical output,
defined in ISO/IEC 9636-3 and this part of ISO/IEC 9636, when used in conjunction with-raster functionality.

laster operation functions, including display and retrieval of pixel array data,'and varioug forms of bitmap
anipulation operations (bitblts) including movement, combination, and replication’of bitmap regigns.

— Raster inquiry functions, which provide access to the description tables. and state lists defired in this part of
BO/IEC 9636.

[l

3.2 Architectural concepts

3.2.1 Bitmaps

A bitmapl|is a region of computer memory that can be treated as if it were a rectangular array of pixels. Bjtmaps are created
and mainthined below the CGI, and their internal format:is hidden from the CGI client. Bitmaps never share[common memory.
Functions|are provided to allow a CGI client to create’and manage bitmaps.

Bitmaps may be INDEXED, DIRECT, and MIXED, as specified by the Array of Supported Bitmap Mode (Jombinations entry
in the Ragter Description Table, indicating the-type of colour values that may be contained in a bitmap. When MIXED, both
indexed and direct colour values may exist'simultaneously in a bitmap.

3.2.2 Displayable bitmaps

Displayatfle bitmaps are specialjbitmaps that can be displayed on the display surface. The client can select|which displayable
bitmap is to be displayed on the display surface and a different displayable bitmap may be selected by the client at any time.
There ard from 1 to Nipredefined displayable bitmaps, where N is defined in the Raster Description [Table. Predefined
displayable bitmaps-are-all created to be the same size as the display surface and may not be deleted. Addjtional displayable
bitmaps may be created at any arbitrary rectangular size by the client. Client created bitmaps may be deleted.

In some epvironments the displayed bitmap is subject to spontaneous change in dimensions; for example, il window-managed
environmgnts? Whether or not such spontaneous change in the displayable bitmap dimensions is allowed|is indicated by an
entry in the Output Device Description Table defined in ISO/IEC 9636-2. If such spontaneous change in dimensions is
allowed, the device coordinate information in the Bitmap State List for the currently displayed bitmap will be modified to
reflect the change. Thus, to detect such a spontaneous change, periodic polling by the client of this information is necessary.
Alternatively, the CGI client may receive asynchronous notification of a change of dimensions by the environment via a non-
CGI interface.

When the currently selected display bitmap does not completely cover the display surface, the CGI allows latitude about
whether the contents of previous displayable bitmaps are visible in those regions of the display surface not covered by the
currently selected display bitmap. The Previous Display Bitmap Data entry in the Raster Description Table specifies the
implemented behaviour, which may be either CLEARED or PRESERVED. A value of PRESERVED indicates that it is
possible for the display surface to be dirty even though the drawing surface is clear. If the contents of a previous displayable
bitmap are visible and the bitmap is selected as the current drawing bitmap, it is implementation-dependent whether changes to
the bitmap are visible.
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3.2.3 Non-displayable bitmaps

These bitmaps cannot be displayed directly, but the information within a non-displayable bitmap may be moved to or combined
with a displayable bitmap.

Pixels in a non-displayable bitmap are treated as if their aspect ratio is the same as that of pixels in a displayable bitmap for the
device.

Non-displayable bitmaps may be one of two types: FULL DEPTH or MAPPED, as illustrated in figure 1.

FULL DEPTH BITMAPS

) 1
l ]

DISPLAYABLE LL NON:-DISPLAYABLE
Full depth by definition, —5 o ways flient-detined
Either clierft-defined or 1 1 ?ect:r?n ularo'aef irary
predefined and may be guiar siz
of arbitrary|rectangular
size.

L _h—-
MAPPED BITMAPS
Always non-displayable and can be of-arbitrary rectangular size. The pixels of a

ese abstract values are mappedito actual colours of the client's choice when the

%Epped bitmap are one bit deep. They'may be either foreground or background values.
mppped bitmap is involved inan.operation.

Pixelp having Mapped Background pixels are
Bitmap Background mapped to Mapped Bitmap
Colofir are mapped to Background Colour
background value MAPPED

» *
All other pixels are BITMAP Foreground pixels are
mapped.to foreground mapped to Mapped Bitmap
value Foreground Colour

Figure 1 - Types of bitmaps

The pixels of full-depth bitmaps have the same number of bits per pixel as displayable bitmaps. Thus, a full-depth bitmap has the
same colour capabilities as the physical device, and maintains the pixel values as CI or CD colour specifiers in the same manner
as displayable bitmaps.

The pixels of a mapped bitmap can assume only the two abstract values foreground or background, which are mapped to actual
colours of the client's choice when the bitmap is involved in an operation. Mapped bitmaps are thus convenient for such purposes
as storing bitmap character fonts.

4


https://iecnorm.com/api/?name=8354ff32729eb5f9df502582fa1a683b

ISO/IEC 9636-6 : 1991 (E)

Architectural concepts Raster concepts

The effect of PREPARE DRAWING SURFACE on a mapped bitmap is to set all pixels of the mapped bitmap to the
background value.

3.2.4  Bitmap identifiers

Bitmaps are referenced through an identifier. The first N consecutive identifiers identify the N predefined displayable bitmaps.
The value of N is contained in the Raster Description Table and is an invariant resource of the CGI Virtual Device. The list of
predefined displayable bitmap identifiers is given by the default value of the List Of Bitmap Identifiers entry (for displayable
bitmaps) in the Raster State List.

The client using the function
GET NEW BITMAP IDENTIFIER. The identifier is passed as an input parameter to the CREATE BITMAP function which
then creat¢s a bitmap with the given identifier.

3.3 Control of bitmap manipulations

3.3.1 |[The drawing bitmap

may be sglected as the drawing bitmap regardless of its depth type or displayability: FULL DEPTH or MAPPED, NON
DISPLAYABLE or DISPLAYABLE. It is the currently selected drawing bitmap, not the current display bitmap, that is
affected Hy functions such as PREPARE DRAWING SURFACE, VDC EXTENT, DEVICE VIEWPQRT, POLYLINE,
DRAW A[LL SEGMENTS. The client should select explicitly, th¢ current displayed bitmap as the drawing bitmap if such
functions re to apply to the displayed bitmap.

The client| can select which bitmap is affected by drawing operations. This iS-referred to as the drawing bit]map. Any bitmap

3.3.2 |Two-operand bitblts

A two-opgrand bitblt function is provided to supportoperations that move and combine the contents of recfangular regions of
bitmaps i memory. The regions of interest are-specified using points in VDC. The actual movement of data takes place
without rggard to the VDC coordinate systems (see figure 2). If the destination for these operations is falso the currently
selected dlsplay bitmap then these operations may affect the displayed picture. The two-operand bitblt fundtion combines the
source and destination pixels according to the bitmap type and drawing modes in tables 1 and 2. The particylar drawing mode
used is spgcified as one of the parameters of the two-operand bitblt function.
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(600,600) VDC
(0,0) VDC
....... v} | AR
P (vDO) | Mov
orIgtn X extent (VDC) ...
———————— ’ ‘
destination x extent (VDC)
ywen| | ABC
(VDC)

(1000,800) (100,100)
vDC vDC

Nor:r the actual transfer of pixels between source and destination regions is performed without
regayd to the coordinate system. The upper left source pixel shall always be moved to the upper
left dlestination pixel and is independent of the two different VDC systems 6f)the bitmaps.

Figure 2 - Bitblt regions

3.3.3 Tile thre¢-operand bitbit

Tile three-operand|bitblts support the combination-of two sources and a destination for the data movement. One of the sources
may be used as a replicating tile and is referred ¢o'as the pattern. The drawing mode-3 operation used is specified as|one of the
parameters of the file three-operand bitblt function, (refer to 5.4.5 and annex D). Annex E.3 illustrates the use of altile three-
operand bitblt in tiling a filled area (the letter-P) in the destination bitmap corresponding to the filled area given by [the source
bitmap.

3.3.4 Bitmaps regions used as patterns

In addition to using bitmap. regions as tiles for a tile three-operand bitblt, they may also be used to provide the pattern data for fill
objects defined in [SO/IEC.9636-3. Figure 3 illustrates the use of a bitmap region as a pattern for filling.
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Control of bitmap manipulations Raster concepts

Region used

as a pattern

Drawing bitmap Fill Reference Point

Only the interior of

the polygon is actually
modified by the pattern
data

When a bitmap region is used as a pattern, the corner of the pattern region is placed
at the fill reference’point and the region is conceptually replicated in X and Y to
completely fill the destination space. Only the area of the bitmap which is being
filled (e.g. the polygon) will’actually be modified by the pattern data.

Figure 3 — Bitmap-regions used as patterns

There is nq restriction on the size of a bitmap region that may be tsed as a pattern. By using a bitmap region as large as the area
being filled and properly aligning it by setting the Fill Reference Point, the pattern bitmap region may be ysed to achieve the
effect of a ptencil, rather than a tile. Bitmap regions include their bounddry;

The defaulf Fill Bitmap is a mapped bitmap of one pixel having the Mapped’Bitmap Foreground Colour.

3.3.5 Drawing modes

Drawing modes are used to select the way in which pixels are combined during rendefing or bitblt operatiops. In particular, it
applies to the rendering of graphic objects (defined in ISO/IEC 9636-3) into the drawing bitmap. In this case,the drawing mode
used to dgtermine the combining operation is the object's DRAWING MODE attribute value. During object creation, this
attribute vglue is taken from the Drawing Mode entry in the Raster State List. The drawing mode ecencept also applies to raster
operation flunctions where the specification of a particular drawing mode is supplied as a separate parameter.

A device-dependent colour index value may be used if the result of a combining operation using indexed colour values is
undefined.[The RGB components of direct colour values are combined separately. A device-dependent colour|value may be used
if the result of a combining operation on any of the individual RGB components results in an overflow.

Implementation-dependent colour value conversions may occur when using the raster operation functions if the pixel values of
the source and destination bitmaps are not all specified as indexed colour values nor all specified as direct colour values. An
implementation-dependent colour value may be placed in the drawing bitmap if the colour selection mode of the colour value
resulting from a combining operation differs from the Bitmap Mode of the drawing bitmap.

3.3.6 Transparency

The concept of transparency is also applicable to raster operation functions. For these operations, the transparency value is
supplied as a parameter of the raster operation functions. If the value of the transparency parameter is OPAQUE, all pixels
transferred to the destination bitmap region will affect the destination. If the value of the transparency parameter is TRANSPARENT,
only those pixels that either have, or expand to (in the case of mapped bitmaps), a value that is not that of the Transparent Colour
entry in the Raster State List will affect the destination. (See also ISO/IEC 9636-3, 3.4.1.5.)
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Raster concepts Control of bitmap manipulations

3.3.7  Raster operation functions with mapped bitmaps

In performing a raster operation function which involves a combining operation over pixel values from one or more mapped
bitmaps, then, prior to the pixel combining operation, pixels in mapped bitmaps which have “foreground value” are expanded
to the value of Mapped Bitmap Foreground Colour in the Raster State List and those which have “background value” are
expanded to the value of Mapped Bitmap Background Colour in the Raster State List. Such expansion also occurs whenever
the destination bitmap is full-depth, even when there is no effective combining operation (e.g. d’ <- s).

In performing a raster operation function in which the destination bitmap is a mapped bitmap, then, after any pixel combining
operations, destination pixels are set to “background value” whenever the result of the combining operation was a pixel with
value equal to that of Mapped Bitmap Background Colour and to “foreground value” otherwise.

3.3.8  Rendering in full-depth bitmaps

The associated DRAWING MODE attribute value of a graphic object affects the way that object is rendéred in the|drawing
bitmap. For each pikel affected in rendering an object, the drawing colour may either be the colour attfibate value agsociated
with the object (or|edge) or the AUXILIARY COLOUR attribute value (if the associated TRANSPARENCY attribute is
OPAQUE). The ing colour is combined with the destination pixel in accordance with the associated DRAWING MODE
attribute value and the result replaces the former value of the destination pixel. The Transparent Colour entry in the Raster
State List has no affect on this rendering operation.

3.3.9 Rendering in mapped bitmaps

The rendering of an object in the drawing bitmap when that bitmap is a mapped bitmap, is affected by the Mapped Bitmap
Background Coloug and Mapped Bitmap Foreground Colour in the Raster State List. Conceptually, an affected defstination
pixel is expanded tp a full-depth value according to whether it is foreground or background. It is then combined [with the
drawing colour (determined by the object's colour and transparency attributes) in accordance with the associated DRAWING
MODE attribute vajue. If the result is equal to the value of Mapped Bitmap Background Colour then the affected deftination
pixel is set to the “background value”, otherwise it is set to the “for€ground value”.

3.4 Pixel array

The PIXEL ARRAY function is related to the Bitblt's described above, in that it is not considered to create a graphjc object
and is treated in a manner similar to a Bitblt wherg the source array is provided by the client and the destination is the|drawing
bitmap. The colour nformation in the pixel array maps directly to the pixels of the destination bitmap. Thus the starting point
and colour information are specified in aidevice-independent fashion, but the appearance of the final image depends directly
on the resolution and aspect ratio of the-target device. An MxN array of device-independent colour specifiers are asgigned to
an MxN array of pikels (assuming thex and y scale parameters are both 1). The differences between CELL ARRAY]|, PIXEL
ARRAY, and Bitbltare illustrated in figure 4.
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Pixel array Raster concepts

CELL ARRAY

All pixels lying undemeath a cell receive the colour of that
cell

xxlxx X
x x[x x x

PIXEL ARRAY

An MxN array of colour specifiers is combined with MxN array of
pixels (x scale = y scale = 1) in accordance with a raster operation
specified as a drawing mode parameter

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
BITBLT

The physical pixel information within a rectangularregion of a bitmap
is transferred to another location

x

\m

Figure 4 = A comparison of CELL ARRAY, PIXEL ARRAY, and Bitblt

The GET|PIXEL ARRAY function returns a rectangular array of colour values from the identified source bitmap to the client.

3.5 The VDE-to-Device Mapping and clipping

3.5.1 Determining the positiomand sizeof created bitmaps

The position on the display surface and size, in pixels, of the bitmap to be created are derived from the VDC coordinates of the
bitmap extent (specified as a parameter of the function CREATE BITMAP) transformed by the VDC-to-Device Mapping of the
current drawing bitmap (see figure 5). In essence, the size, in pixels, is determined by passing the corner points of the bitmap
extent through the VDC-to-Device Mapping. The x and y displacements from the first DC point to the second give the
dimensions in pixels of the bitmap that the client desires to have created.

While the bitmap dimensions of an existing bitmap cannot be modified by the client, the client may modify the VDC-to-Device
Mapping for the bitmap by selecting the bitmap as the drawing bitmap and then invoking the functions VDC EXTENT and
DEVICE VIEWPORT (see ISO/IEC 9636-2).

Once created, the VDC-to-Device Mappings of different bitmaps are completely independent. The client might use the VDC
EXTENT function to specify several different bitmaps with the same VDC Extents (even if the dimensions in pixels of the
bitmaps were different) or might specify different VDC Extents for bitmaps having the same bitmap dimensions.
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The VDC-to-Device Mapping and clipping

Current Drawing Bitmap State List:
Bottom Left Pixel

Top Right Pixel

VDC Extent

Requested Device Viewport
Effective Viewport

Current Drawing Bitmap

(1, 101)

(200, 150)

(1, 500), (200, 1)
(1, 101), (200, 150)
(1, 101), (200, 150)

10 pixels.

(200, 1) VDC
—200 p,-xe,s_\;ﬁ (200, 150YBC
S~ T Effective
(1, J00) VDC T =~ _ S0pixels Viewport
(1,101) DC

CREATE BITMAP with bitmap extent specified as (501, 5601) to

(600, 600) would lead to:

Created Bitmap State List:

Bottom Left Pixel (501, 100)

Top Right Pixel (600, 91)

VDC Extent (501,.501), (600, 600)

Requested Device Viewport (501, 100), (600, 91)

Effective Viewport (501, 100), (600,91)

Created Bitmap

(600, 600)'VDC
—]100 pixels———\—\—-—\: (600, 91) DC
(501, 501) VDG~ = _ 10 pixels Effective
T~ Viewport
(501, 100) DC
MMRMM' of the definition of the hirmn;\ This

results in a size in x of (600 - 500 + 1) = 100 pixels, and a size iny of (100-91 + 1) =

Figure 5 — Creating bitmaps

3.5.2 Clipping

A CGI implementation supporting raster functionality renders into the currently selected drawing bitmap. Graphic objects
are clipped as described in ISO/IEC 9636-2 and ISO/IEC 9636-3 using the Drawing Surface Clipping entries in the Control
State List and the clip attributes associated with each object. However, when utilizing the functionality defined in this part
of ISO/IEC 9636, the inquiry functions defined in ISO/IEC 9636-2 that return the Drawing Surface Clip Rectangle and Drawing
Surface Clip Indicator will return this information from the state list of the currently selected drawing bitmap. Each bitmap,

10
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whether predefined by the implementation or client-defined, has its own Drawing Surface Clip Rectangle and Drawing
Surface Clip Indicator as described in 4.1. When a bitmap is selected as the current drawing bitmap (using the function
DRAWING BITMAP) the Drawing Surface Clip entries in the Control State List are effectively the same as those entries in
the state list of the currently selected drawing bitmap. Additionally, where the description of a clipping function defined in
ISO/IEC 9636-2 refers to “the limits of the device's drawing surface” or “the physical device limits”, these terms should be
interpreted as being equivalent to the drawing bitmap's dimensions in pixels.

The raster operation functions, PIXEL ARRAY, SOURCE DESTINATION BITBLT, and TILE THREE OPERAND
BITBLT, are not treated as graphic objects, and as such, object clipping is not applied. The drawing surface clipping is applied
if the Drawing Surface Clip Indicator is on (i.e. either DSCRECT or VIEWPORT). This clip only applies when modifying the
destinatioff bitmap; it does not apply to either the source or patiern bitmap regions. Ihe eiiective draying surface clip
rectangle includes the intersection with the destination region.

A conforming CGI raster implementation is permitted to produce device-dependent effects when.drawing outside of the
dimensio:t, in pixels, of the drawing bitmap if clipping has not been requested. If portions of the source|or pattern bitmap
regions lieloutside of the bitmap it is permitted to produce device-dependent effects; the preferfed behaviouf is that the source
and patte:I bitmap regions which extend outside the bitmap be truncated to that portion which does lie in the bitmap. Should
the pattern bitmap region be truncated then the truncated portion is replicated as the tile. If the source{ bitmap region is
truncated then only an area the size of the source bitmap region is affected in the destination bitmap. [The implemented
behaviour fis indicated by the Source Bitmap Truncation Capability entry in the Raster Description Table.

If a bitmap) exceeds the limits of the display surface, that part of the bitmap oufside of the display surface is{not drawn, which
is equivalent to clipping the contents of the bitmap to the limits of the display. surface.

3.6 Inquiry

Raster ingpiry functions, as defined in clause 6, provide the client with the means to access the information in the Raster
Descriptiop Table, and Raster and Bitmap State Lists. These description tables and state lists provide infopmation about the
current staje and capabilities of the CGI Virtual Devieg:

11
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4 Interactions with other parts of ISO/IEC 9636

This clause discusses the interactions of the functions and features defined in this part of ISO/IEC 9636 with the other parts of

ISO/IEC 9636.

4.1 Interactions with ISO/IEC 9636-2 (Control)

The INITIALIZE function sets all state hst entries to their default values and all dynamncally created entities are deleted. It is

recommended that, [wie

There are no state festrictions on the use of INITIALIZE or TERMINATE, i.e. INITIALIZE and TERMINATE-ma
at any time (see ISQ/IEC 9636-2, 5.2.1).

All functions in ISO/IEC 9636-2 that address the drawing surface (for example, EXECUTE DEFERRED A(
PREPARE DRAWING SURFACE, END PAGE, VDC EXTENT, etc.) only affect the current drawing bitmap. If the
bitmap is a mapp¢d bitmap then PREPARE DRAWING SURFACE will set all pixels of the-drawing bitmg
“background valueT.

For a CGI implementation which supports the functionality defined in this part of ISO/IEC.9636, the VDC-to-Device
entries of the current drawing bitmap determine the VDC-to-Device Mapping. The corresponding values of the Con|
List defined in ISQ/IEC 9636-2 in such implementations are actually the corresponding entries in the current
Bitmap's Bitmap State List. Inquiry of the Control State List defined in ISO/IEC 9636-2 shall therefore always retu
for VDC-to-Device|Mapping and Drawing Surface Clip entries from the curren{:drawing bitmap's Bitmap State List.

When a function defined in ISO/IEC 9636-2 that affects these values is invoked, it is the Bitmap State List or th
drawing bitmap which is updated. If another drawing bitmap is selected, the values previously set in its Bitmap State]
come into use in defermining the VDC-to-Device Mapping and Drawing Surface Clip for subsequent output into the }

be used

"TIONS,
drawing
Ip to the

Mapping
Irol State
Drawing
m values

e current
List will
itmap.

Where a description of a clipping function defined in ISO/IEC 9636-2 refers to “the limits of the device's drawing surface” or

“the physical devicg limits”, then these terms should be interpréted as being equivalent to the drawing bitmap's dime|
pixels.

4.2 Interadtions with ISO/IEC 9636-3 (Output)
All functions in ISQ/IEC 9636-3 that address the drawing surface (for example, POLYLINE, RECTANGLE, CIRCLH
CELL ARRAY, etd.) only affect the current drawing bitmap.

Deleting a bitmap that is used in conjunction with fill interior style BITMAP by fill objects defined in ISO/IEC 96
result in these objedts using the default fill bitmap.

Predefined bundles shall not specify interior style BITMAP as there are no predefined fill bitmaps.

nsions in

., TEXT,

86-3 will

Certain graphic objgcts formed by functions of ISO/IEC 9636-3 may have the raster attributes DRAWING MODE T'Ld FILL

BITMAP associated with them.

4.3 Interactions with ISO/IEC 9636-4 (Segments)

All segment rendering operations, including implicit segment regeneration, only affect the current drawing bitmap.

4.4 Interactions with ISO/IEC 9636-5 (Input)

There are no interactions between ISO/IEC 9636-5 and this part of ISO/IEC 9636. In particular, echoing is conceptually
performed downstream of any drawing or display bitmap and shall not produce client detectable effects in these bitmaps.

12
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S  Abstract specification of functions

5.1 Introduction

9636-6 : 1991 (E)

This clause describes the abstract functional capabilities of the raster part of the CGI. The descriptions of individual functions
are grouped on the basis of functional association as follows:

— Rastercontrol functions.

- R
- R

5.1.1

The abstrgct specifications of functions detail the functions in terms of input and output-parameters. The

parameter

The data t
ISO/IEC 9

5.1.2
For all of

and no m

5.2 K

521 (

Paramete
Out
Out

Effect:
The Q
BITM

aster attribute functions

aster operation functions
Data types employed
is selected from a standard set and is identified in the functional specification-by a standard abbre

636-1, 5.2.10.

Validity of returned information

ning should be applied to any of these parameter values.

Raster control functions

b ET NEW BITMAP IDENTIFIER

r's:
response validity (INVALID, VA]
bitmap identifier

GI returns“a unique bitmap identifier. This bitmap identifier may be used as a parameter give
AP function.

data type of each
/iation.

pes and the abbreviations used in this part of ISO/IEC 9636 are taken from the complete list of dlata types given in

the functions specified in this clause which solicit a résponse from the Virtual Device, a resporjse validity flag is
returned ZEINVALID if an error was detected in executing the-function. In such cases, other output parame

ters are undefined

LID) E
BN

h to the CREATE

GET

a predefined displayable bitmap or a client-defined bitmap which has been created and not deleted.

If no new bitmap identifier is available, a response validity value of INVALID is returned.

NEW BITMAP IDENTIFIER shall not return a bitmap identifier which is associated with an existing bitmap, either

NOTE - This function does not have to be used to obtain a bitmap identifier; however, it can be used to minimize the tracking
of bitmap identifiers by the client.

5.2.2 CREATE BITMAP

Parameters:
In bitmap identifier BN
In bitmap extent 2P
In depth type (MAPPED, FULL DEPTH) E

13
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In bitmap displayability (NON DISPLAYABLE, DISPLAYABLE) E
Effect:

This function creates a bitmap with the given bitmap identifier. The client can specify a bitmap identifier that is client
determined or use the function GET NEW BITMAP IDENTIFIER to obtain a unique bitmap identifier. Displayable
bitmaps may or may not be created depending on the value of Display Bitmap Creation Supported in the Raster
Description Table.

The Depth Type, Displayability, Bitmap Mode, Bottom Left Pixel, Top Right Pixel, VDC-to-Device Mapping group, and
Drawing Surface Clipping group of entries in the Bitmap State List are set directly or indirectly by this function. In
particular the Bottom Left Pixel, Top Right Pixel, and the VDC-to-Device Mapping group of entries are derived from the
bitmap extent parameter as follows:

— The VDC Extent is set to the value of the bitmap extent parameter.

— The points|derived from the bitmap extent parameter (see 3.5.1) are used to set the Bottom Left Pixel and Tpp Right
Pixel entri¢s. These values are derived by the implementation after it has created the bitmap. Fordisplayable [bitmaps,
the Bottorh Left Pixel and Top Right Pixel may differ from the specified bitmap extént’and consequently an
implementhtion may create a bitmap that is smaller than that specified. Bitmaps do not share physical menjory with
one anothef.

— The Requested Device Viewport and Effective Viewport entries are set to contain the entire bitmap as follow:

— Ifjthe value of the Specification Mode of Device Viewport in the state-list of the currently selected|drawing
bitmap is PHYSICAL DEVICE COORDINATES, then these entries are set to the coordinates of th¢ Bottom
Left Pixel and Top Right Pixel DC values.

— Iffthe value of the Specification Mode of Device Viewport/in the state list of the currently selected|drawing
bitmap is FRACTION OF DISPLAY SURFACE, then these entries are set to (0.0, 0.0), (1.0, 1.0).

— Ifjthe value of the Specification Mode of Device Viewport in the state list of the currently selected|drawing
bitmap is MILLIMETRES WITH SCALE FACTOR, then the VP coordinates are derived utilizing|the Size
of Pixel entry in the Raster Description Table!

It should be nqted that since the aspect ratios are the-same, isotropy has no effect. Refer to ISO/IEC 9636-2, B.3 for a
more detailed description of the VDC-to-Device Mapping.

Additionally, the following are also set in the' Bitmap State List:

—  The Drawing Surface Clip Indicator, Drawing Surface Clip Rectangle, Specification Mode of Drawing Surface Clip
Rectangle [and Metric Scale Factor.of Drawing Surface Clip Rectangle are set to the default values as desgribed in
the Contro} State List defined in ISO/IEC 9636-2.

— The Speciffication Mode of\the Current Device Viewport is set to the value that is associated with the current{drawing
bitmap.

See also 3.2.2 gnd 3.2,3for a description of bitmap types.

NOTE - an implgmentation may only be able to provide displayable bitmaps that are the same size as the display surface.

Errors:
Error identifier: 3:602
Cause: Unsupported bitmap depth type requested
Reaction: Function ignored.
Error identifier: 3:605
Cause: Bitmap identifier already in use
Reaction: Function ignored.
Error identifier: 3:609
Cause: Unsupported bitmap displayability requested.
Reaction: Function ignored.

14
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Error identifier: 6:601

Cause:
Reaction:

Bitmap memory overflow.
Function ignored.

5.2.3 DELETE BITMAP

Parameters:

In bitmap identifier

ISO/IEC 9636-6 : 1991 (E)

Abstract specification of functions

BN

Effect:

The Hitmap State List and bitmap of the associated bitmap identifier are deallocated.

Somg bitmap identifiers may be specified in bundle tables or in FILL BITMAP to address filliig operations (see
ISO/IEC 9636-3). Deleting one of these identifiers shall not generate an error. The default-fill bitmap will be used at the
time gny function defined in ISO/IEC 9636-3 attempts to perform a fill operation with @-non-existing bifmap pattern.

NOTH - DELETE BITMAP informs the CGI Virtual Device that the client has no further-need of the specified bjtmap. The

Errors:

Erronidentifier:

Causé:
Reaction:

Erron identifier:

Causé:
Reaction:

Erronidentifier:

Causé¢:
Reacgon:

3:606
Cannot delete the current drawing bitmap
Function ignored.

3:607
Bitmap identifier is assigned to a predefined displayable bitmap.

Function ignored.

3:608
Bitmap identifier is not assignéd to a bitmap
Function ignored.

5.2.4 DRAWING BITMAP

Parametdrs:

In bitmap identifier

Virtual Device may use this information as an indication to free the memory allogated’to the state list and Hitmap in a
dynamic memory allocation implementation.

BN

NOTE — When-a bitmap is selected as the drawing bitmap, it becomes the output area for all subsequent CGI fugictions and
e destmauon bitmap for all bllblt functions. When a bltmap is selected as the drawing bltmap, the Contro] State List

lmes polygons etc., thh all output gomg to Lhe selected drawmg bltmap

le state list
segments,

It is the drawing bitmap (and not the displayed bitmap) that is affected by the functions defined in ISO/IEC 9636-2 (e.g.
PREPARE DRAWING SURFACE, VDC EXTENT, and DEVICE VIEWPORT) as well as by the rendering functions

from other parts of ISO/IEC 9636.

Selecting a drawing bitmap may implicitly change the VDC Extent and thus change the VDC-to-Device Mapping and
Drawing Surface Clipping.

Errors:

Error identifier: 3:608

Cause:
Reaction:

Bitmap identifier is not assigned to a bitmap
Function ignored.

15
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5.2.5 DISPLAY BITMAP

Parameters:
In bitmap identifier BN

Effect:
Selects the displayable bitmap identified by the bitmap identifier to be displayed.

The CGI allows latitude concerning whether the contents of uncovered regions of previously displayable bitmaps are
visible when the currently selected display bitmap does not completely cover the display surface (see 3.2.2).

See also 5.2.4.

Errors:
Error identifier: 3:601
Cause: Bitmap identifier is not assigned to a displayable bitmap
Reaction: Function ignored.

5.2.6 MAPPED BITMAP FOREGROUND COLOUR

Parameters:
In colour specifier CO

Effect:

The Mapped Biitmap Foreground Colour entry in the Raster State List49 set to the value specified and will be uded as the
colour to which the foreground pixels of a mapped bitmap are expanded.

When mapped [bitmaps are used in bitblt operations, the backgreund pixels are expanded to Mapped Bitmap Bagkground
Colour and th¢ foreground pixels are expanded to MappedBitmap Foreground Colour before performing gny pixel
combining opefations. Additionally, when the destination bitmap is a mapped bitmap, if the result of the operatiopn has the
same value as Mapped Bitmap Background Colour thecarresponding pixel value is set to “background value”; otherwise,
the pixel valuelis set to “foreground value”.

5.2.7 MAPPED BITMAP BACKGROUND COLOUR

Parameters:
In colouf specifier Cco

Effect:

The Mapped Bjtmap Bagkground Colour entry in the Raster State List is set to the value specified and will be used as the
colour to which the background pixels of a mapped bitmap are expanded.

When mapped bltmaps are used in bltblt operauons the background plxels are cxpanded to Mapped Bltmap Bag¢kground
Colour and thg : 3 pe rg-dny pixel
combining operatlons Addmonally, whcn the destmatlon b1tmap isa mapped bltmap, 1f the result of the operatlon has the
same value as Mapped Bitmap Background Colour the corresponding pixel value is set to “background value”; otherwise,
the pixel value is set to “foreground value”.

5.2.8 TRANSPARENT COLOUR

Parameters:
In colour specifier (60}

Effect:
The Transparent Colour entry in the Raster State List is set to the value specified.

16


https://iecnorm.com/api/?name=8354ff32729eb5f9df502582fa1a683b

ISO/IEC 9636-6 : 1991 (E)

Raster control functions Abstract specification of functions

When a raster operation function is performed in which the transparency parameter is TRANSPARENT, the pixels of the
destination bitmap region are not modified in positions corresponding to pixels in the source bitmap region whose value is
the same as that of Transparent Colour.

5.3 Raster attribute functions

531 DRAWING MODE

Parameters:

In drawing mode ((-n{<1,1..n),(-n..n)) [IX,IX]
Effect:
The IDrawing Mode entry in the Raster State List is set to the specified value. The current value of| Drawing Mode is

assocjated with graphic objects created by the graphic primitive functions defined(inISO/IEC 9636-3.

Drawjng mode is a compound data type that defines the pixel operation between the source and degtination during all
output operations. The first component specifies a class of drawing modes, while the second component specifies a
particular element within the class, see table 1. Pixel operations are performed on the actual pixel values stored within the
bitmap. A pixel operation performed on a specified destination pixel affects no other pixel in the destination bitmap
regiof. For example, an (1, 3) operation, d’ = d MINUS s, whichainderflows will not borrow from an adjacent pixel.

The standardized classes of drawing mode are:

1) ADDITIVEOP: A class of drawing mode pixel opérations based on normal unsigned two's complement operations
tween source and destination pixel values. The @perations include: PLUS and MINUS, which arg¢ standard addition
d subtraction allowing overflow or underflow; ADDCAP, addition which does not overflow, byt “caps” the value
the highest possible (unsigned) pixel vatue; MINUSCAP subtraction which does not underflow, but “caps™ the

alue at the lowest possible (unsigned) pixel value.

2) HOOLEANOP: A class of drawing mode pixel operations based on the standard boolean operatiopns between source
d destination pixel values. The ‘Operations include: NOT, one's complement; AND, bitwise “and”; OR, bitwise

inclusive-or”’; XOR, bitwis¢ “‘exclusive-or”, and “replace”.

3) QOMPARATIVEOP: A ¢lass of drawing mode pixel operations based on unsigned comparisons between source and
estination pixel values: The operations include: MAX, the maximum of a source and destinatipn pixel; MIN, the

inimum of a soufce and destination pixel.

Clasg values above 3:are reserved for registration; negative values are available for private use.

The dperands for the standardized operations are defined in table 1. For the boolean operations, each bit n of a pixel value
can b determined algorithmically by applying the following formula:

D= R3¥F(S5,F Dp)+Rp*(-S*Dp)+
Ry *(Sp*-Dp)+Ro*(Sp*Dy)

where, R3..Ry is the 4-bit value of the boolean drawing mode specification (0 to 15) where R3 is the most significant bit
of the value.

Sy, D,, refer to the nth bit of the Source and initial Destination pixel values respectively.

* indicates logical AND.
+ indicates logical OR.
- indicates logical NOT.

Values above those given for the second component of the drawing mode specifications in table 1 are reserved for
registration; negative values are available for private use.
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Errors:
Error identifier
Cause:
Reaction:

Table 1 - Drawing modes

Drawing Mode

I ———

(BOOLEANOP, 0)
(BOOLEANOP, 1)
(BOOLEANOP, 2)
(BOOLEANOP, 3)
(BOOLEANOP, 4)
(BOOLEANOP, 5)

Operation

d=0

d'=s ANDd
d'=s AND (NOT d)
d=s
d'=(NOT s) ANDd
d=d

Raster attribute functions

{BOOLEANOP, 6)
(BOOLEANOP, 7)

(BOOLEANOP, 8)

(BOOLEANOP, 9)

(BOOLEANOP, 10)
(BOOLEANOP, 11)
(BOOLEANOP, 12)
(BOOLEANOP, 13)
(BOOLEANOP, 14)
(BOOLEANOP, 15)

d =s AUKd
d'=sORd
d'=NOT (s OR d)
d'=NOT (s XOR d)

d'=NOTd
d' =sOR (NOT d)
d'=NOTs

d'=(NOTs) OR d
d' = NOT (s AND d)
d=1

(ADDITIVEOP, 0)
(ADDITIVEOP, 1)
(ADDITIVEOP, 2)
(ADDITIVEOP, 3)
(ADDITIVEOP, 4)
(ADDITIVEOP, 5)

d'=sPLUSd
d'=s ADDCAPd
d'=s MINUS d
d'=dMINUS s

d'=s MINUSCAP d
d'=d MINUSCAP s

(COMPARATIVEOP, 0) d' = MAX(s,d)
(COMPARATIVEOP, 1) d' =:MIN(s,d)

Note — (d = original destination pixel value, s = original source pixel
value, d' = resulting destination pixel value)

3:603
Unsupported drawing mode / transparency requested
The Drawing Mode entry in the Raster State List is set to the specified value; at interpretation ime, the

default drawing/mpde and transparency is used.

5.3.2 FILL BITMAP
Parameters:
In bitmapidentifier BN
In pattern bitmap region 2P
Effect:

The Fill Bitmap Identifier and Fill Bitmap Region entries of the Fill Attributes State List defined in ISO/IEC 9636-3 are
set to the specified values. If the Fill Bitmap Identifier specifies a bitmap that does not exist, the default Fill Bitmap will
be used until such time as the referenced bitmap is created.

The pattern bitmap region is defined in the Fill Bitmap's VDC space and is not subject to transformations other than the
VDC-to-Device Mapping.

When the fill bi

tmap is being used as a pattern for drawing, pixel (1, ny) of the Fill Bitmap Region is positioned at the Fill

Reference Point in the current drawing bitmap's VDC space, (see figure 3) as specified in ISO/IEC 9636-3, 3.10.2.1. The

data of the Fill

Bitmap Region is then conceptually replicated as a tile over the entire drawing bitmap's VDC Extent for

use in the fill operation. The associated attributes of TRANSPARENCY and AUXILIARY COLOUR are applied. If the

value of the ass
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the AUXILIARY COLOUR attribute. If the value of the associated TRANSPARENCY attribute is TRANSPARENT,
then those pixels in the Fill Bitmap Region that have the same colour as the AUXILIARY COLOUR attribute value shall
not affect the pixels in the drawing bitmap.

5.4 Raster operation functions

5.4.1 HIXEL ARRAY

Parametefs:
In origin point P
In nx, ny 1..n) 21
In x scale, y scale 1..n) 21
In x direction (INCREASING VDC,"DECREASING VDC) E
In y direction (INCREASING YDC, DECREASING VDC) E
In drawing mode ((-n..-1,1..n), (-n..n)) [IX,IX]
In transparency (OPAQUE, TRANSPARENT) E
In local colour precision requirement >0) 31
In colour specifiers nx*ny CO

Effect:

A reclangular array of pixels is combined with the pixels in\the drawing bitmap using the rectanguldr array of device-
indepgndent colour specifiers.

The ofigin point specifies the location in VDC space of the first pixel to be drawn. The parameters nx pand ny specify the
numbgr of colour specifiers for each row, and the namber of rows respectively. The parameter x scale slfeciﬁes how many
succepsive pixels in the x direction are used for.gach colour specifier. Similarly, y scale specifies how many successive
rows pf pixels are to be used for each row of\¢dlour specifiers. The parameter x direction specifies whether successive
pixeld in a row are selected in the direction, of increasing or decreasing VDC X. Similarly, y direction] specifies whether
succesgsive rows of pixels are selected-in the direction of increasing or decreasing VDC Y.

The Ipcal colour precision requirenient parameter specifies the precision requirement for each colour|component of the
given|colour specifiers, in the .casc that Colour Selection Mode is DIRECT. A positive value specifies the minimum
numbgr of bits required to represent the corresponding component of an RGB triple, and a value of ze\{speciﬁes that the
corregponding component is to be represented as specified by the Colour Precision Log2 Upper Bjound entry in the
Contrpl State List.

The frst integer ©Of the local colour precision requirement parameter specifies the precision requirexFent for the given
colout specifiers)in the case that the Colour Selection Mode is INDEXED. A positive value speciffies the minimum

numbgr of bits tequired to specify a colour index, and a value of zero specifies that a colour index is tq be represented as
specifiied by-the Colour Index Precision Log2 Upper Bound entry in the Control State List.

The pixels are combined with the drawing bitmap in the same manner as SOURCE DESTINATION BITBLT, where the
pixel array colour specifiers are used as the source bitmap and the destination is the current drawing bitmap. The
combination is formed using the specified drawing mode and transparency parameters. See 5.3.1 for definitions of the
various drawing modes that may be used as values for the drawing mode parameter. Also see annex C.2.

NOTE - The aspect ratio of the rendered pixel array is dependent on the aspect ratio of the pixels, which may vary between

devices.
Errors:
Error identifier: 3:603
Cause: Unsupported drawing mode / transparency requested
Reaction: At interpretation time, the default drawing mode and transparency is used.
Error identifier: 3:610
Cause: Local colour precision requirement not achievable
Reaction: Function ignored.
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Error identifier: 6:602

Cause: Too many colour specifiers for PIXEL ARRAY.
Reaction: Function ignored.

54.2 GET PIXEL ARRAY

Parameters:
In source bitmap identifier BN
In origih point P
In nx, (1..n) 21
In x dirgction (INCREASING VDC, DECREASING VDC) E
In y dirgction (INCREASING VDC, DECREASINGV.DC) E
In local|colour precision =0 31
Out respgnse validity (INVALID, VALID) E
Out pixel| validity flag (NONE;-SOME, ALL) E
Out VX range (0..n) 21
Out vy range (0..n) 21
Out coloyr specifiers dx*dy CO

Effect:

A rectangular[array of pixels from the bitmap designated by the source bitmap identifier is returned to the dlient as a
rectangular arfay of device-independent colour specifiers.

The origin poipt specifies the location in VDC space of the first pixel to-be returned. The parameters nx and ny specify the
number of colour specifiers for each row, and the number of rows respectively to return. The parameter x |direction
specifies whether successive pixels in a row are selected in thediréction of increasing or decreasing VDC X. Similarly, y
direction specifies whether successive rows of pixels are selected in the direction of increasing or decreasing VDOC Y.

The local colpur precision parameter specifies the precision of the returned colour specifiers. If the currept Colour

Selection Mogle is DIRECT, the parameter specifies the number of bits representing each colour compongnt of the
returned coloyr specifiers. If the Colour Selection Mode is INDEXED, the first integer specifies the number of bits
representing ech colour index of the returned tolour specifiers.

If the colour specifiers in the bitmap designated by the source bitmap identifier are in a different mode than the current
Colour Selectipn Mode then the values of. the returned colour specifiers are implementation-dependent.

GET PIXEL ARRAY only return§ the values for requested pixels which actually exist in the source bitmap. (lipping is
not applied an{l has no effect on'\this function.

The pixel valifiity flag indicates, in general terms, how many valid pixels are actually returned as colour specifjers at the
local colour pfecision, If ALL, then all nx * ny requested pixels are returned and are valid. If SOME, then ofly a sub-

rectangular arfay of-the requested pixels are returned. If NONE, then no pixels are returned.
The parametets-yx range and vy range speCIfy the range within the rcquested nx * ny alray whlch contalned valid pixels.
vx range specifiestire : W : and ending

rows (sy and ey). Note that the ﬁrst 1ndex and TOwW is numbered 0 If the plxel valldlty flag is ALL, then vx range =(0,
nx-1) and vy range = (0, ny-1). If the pixel validity flag is NONE, then vx range = vy range = (0, 0). If the pixel validity
flag is SOME, then vx range = (sx, ex) and vy range = (sy, ey) and the number of total returned pixels equals dx * dy
where dx = (ex - sx + 1) and dy = (ey - sy + 1).

Errors:
Error identifier: 3:608
Cause: Bitmap identifier is not assigned to a bitmap
Reaction: Function ignored.
Error identifier: 3:611
Cause: Local colour precision not achievable
Reaction: Function ignored.
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Parameters:
In source bitmap identifier BN
In region 2P
In local colour precision requirement =0) 31
Out response validity (INVALID, VALID) E
Out local colour precision =0 31
Out nx, ny (1..n) 21
Effect:
Determines the number and precision of bitmap pixels in x and y dimensions, nx and ny respeCtivelly, that are in the
interipr of the rectangular region defined by region in the bitmap identified by the source bitmiap identifier. The local
colouf precision output parameter is a value appropriate for use in the function GET PIXEL ARRAY.
The lpcal colour precision requirement parameter specifies the precision requirement for-€ach colour|component of the
pixel prray colour specifiers, in the case that Colour Selection Mode is DIRECT. A pesitive value spegifies the minimum
numbgr of bits required to represent the corresponding component of an RGB triple, and a value of zerp specifies that the

corre
Contr
The f]

array
numb

speciffied by the Colour Index Precision Log2 Upper Bound entryin the Control State List.

The V
based|

numb)
Mods

repres

The v
not af

See 5

Errors:
Error|

Causaq:

React

Error

Causq:

React,

pl State List.

rst integer of the local colour precision requirement parameter ‘specifies the precision require
colour specifiers, in the case that the Colour Selection Mode is INDEXED. A positive value spec
er of bits required to specify a colour index, and a value of Zero specifies that a colour index is to

alue of local colour precision is the actual precision that each colour specifier in the bitmap

er of bits required to represent the corresponding‘component of an RGB triple in the case that thq
is DIRECT. The first integer of the local colour precision parameter specifies the number

ent a colour index value in the case that the Colour Selection Mode is INDEXED.

alues of nx and ny returned are the total number of pixels required to fill the rectangle in each dime
plied, even if the region extends beyond the VDC Extent of the drawing bitmap.

4.2

identifier: 3:608
Bitmap identifier is not assigned to a bitmap
Function ignored.

identifier ;. 3:610
Local colour precision requirement not achievable
Function ignored.

on:

on.

ponding component is to be represented as specified by the Colour Précision Log2 Upper Bound entry in the

ment for the pixel
ifies the minimum
be represented as

ould be returned,

on the specified value of the local colour precision-réquirement. The local colour precision parameter specifies the

e Colour Selection
bf bits required to

nsion. Clipping is

5.4.4 SOURCE DESTINATION BITBLT

Parameters:
In source bitmap identifier BN
In source origin P
In destination origin P
In x offset VDC
In y offset vVDC
In drawing mode ((-n..-1,1..n), (-n..n)) [IX,IX]
In transparency (OPAQUE, TRANSPARENT) E

21
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(See also annex C.2

Errors:

ISO/IEC 9636-6 : 19

Effect:

91 (E)

Abstract specification of functions

Raster operation functions

This function is used to move a bitmap region of the identified source bitmap to the current drawing bitmap, (specified by
the DRAWING BITMAP function), using the specified drawing mode and transparency. See 5.3.1 for definitions of the
various drawing modes which may be used as values for the drawing mode parameter.

The bitmap regions in the source and destination bitmaps are defined by two points representing the diagonal corners of a
rectangle. One corner in each bitmap is defined explicitly with the source/destination origin parameters. The other corner
point in the source bitmap is found by adding the signed x offset and y offset parameters to the coordinates of the source
origin point. The destination bitmap region will be the same size and orientation as the source bitmap region even if the
two bitmaps have different VDC-to-Device Mappings (see figure 2). Should pixels of the source bitmap region lie outside

of the source biffmap then wuncation (as described in 3.5.2) may occar. . . |

The source datq is not affected by the transfer unless the source and destination bitmap regions overlap. In-this ¢
and destination bitmap regions will appear in the same way they would have had the souirce d
been copied to 4 temporary buffer and from there combined with the destination.

resulting sourcg

Table 2 describgs the operations for all combinations of source and destination bitmap depth types:.
Table 2 - Two-Operand Bitblt rules

Source Depth Type Destination Depth Type Operation
—————— —

FULL DEPTH FULL DEPTH Normal operation (Note 1)<

MAPPED FULL DEPTH Expand source bitmap, then apply “normal operation”
(Note 1).

FULL DEPTH MAPPED Expand destination bitmap and conceptually combine
with the¢source. Resulting pixels having the value pf
Mapped,Bitmap Background Colour are written bac¢k
into<the destination as background pixels. All other pixel
colours are written as foreground pixels.

MAPPED MAPPED Expand both bitmaps and conceptually combine the pixkl
values. Resulting pixels having the value of Mapp¢d
Bitmap Background Colour are written back into the
destination as background pixels. All other pixel colours
are written as foreground pixels.

NOTE -

1) “Normal operation” refers to the application of drawing mode and transparency rules to full-depth pixels.

Error identifier
Cause:
Reaction:

Error identifier:
Cause:
Reaction:

3:603

Unsupported drawing mode / transparency requested

At terpretation ame, the default drawing mode and ransparency 1s used.

3:608

Bitmap identifier is not assigned to a bitmap
Function ignored.

5.4.5 TILE THREE OPERAND BITBLT

Parameters:
In pattern bitmap identifier
In pattern region
In reference point

In source bitmap identifier

ase, the
ata first

BN
2p

BN
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In source origin P

In destination origin P

In x offset vDC

In y offset VDC

In drawing-mode-3 ((-n..-1,1..n), (-n..n)) [IX,IX]

In transparency (OPAQUE, TRANSPARENT) E
Effect:

This function utilizes three bitmap regions and up to three separate bitmaps. The pattern, source and destination are
combined in a manner specified by the drawing-mode-3 and transparency parameters. The destination bitmap is the

curren{ drawing bitmap.

If tran
The pq

specifi
concef

ttern region specifies the location and extent of the pattern bitmap region in the pattern bitmap.
es the location in the destination bitmap of the corner of the pattern bitmap region (see figu
tually extends as a tile over the entire destination VDC space. Pattern data is not-affected by the
pattert] bitmap region overlaps the destination bitmap region. In this case, the result on'the pattern and d
devicetdependent. Some devices may be especially efficient in applying the pattetn bitmap region if th
the paftern is of a certain size in either or both x and y. The Preferred Bitblt Pattern Size entry in the R
Table Indicates if there is such a preferred pattern size. A value of one for either dimension indicates the
size that is more efficient to use than another. If one or both of the value¢sis greater than one, the patt
most efficient if its size in that dimension is the preferred size.

The source and destination bitmap regions are defined by two points representing the diagonal corners o
corner|in each bitmap is defined explicitly with the source origin and destination origin parameters.
point ip the source bitmap is found by adding the signed x ¢ffset and y offset parameters to the coording
origin|point. The destination bitmap region will be the same size and orientation as the source bitmap

rce data is not affected by the transferunless the source and destination bitmap regions overlap
ing source and destination bitmap regions will appear in the same way they would have had the
bpied to a temporary buffer andfrom there combined with the destination.

Drawihg-mode-3 is a compound\data type parameter that defines the way the pattern, source, an
combihed to form the result4The first component specifies a class of drawing modes, while the s
specifies a particular element within the class.

The or

1) B(
CQ

ly standardized.class is:

DOLEANOP:~There are 256 possible boolean values for drawing-mode-3, which define all
mbinations of three logical variables. An itemized list of all 256 values defined in terms of the bf

sparency is TRANSPARENT, the pixels of the source bitmap region are used to determine fransparency (see 5.2.8).

e reference point
3). The pattern
ansfer unless the
estination will be
 size in pixels of
aster Description
re is no particular
ern application is

f arectangle. One
The other corner
hites of the source
region even if the
region lie outside
ion (as described

. In this case, the
source data first

1 destination are
cond component
possible boolean

bolean operations

destination) what

(AND,OR, XOR, and NOT) is provided in annex D.
The principle used is to define, for each of the eight possible combinations of three bits (pattern, source,
the result will be. By specifying the eight single-bit values for the result, the boolean operation 1s unique
P S D Result
| —— ———
0 0 0 R7
0 0 1 R6
0 1 0 R5
0 1 1 R4
1 0 0 R3
1 0 1 R2
1 1 0 R1
1 1 1 RO

y defined.
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Raster operation functions

By reading R7..R¢ as an unsigned 8-bit integer (i.e. R7 is the most significant), the 256 possible boolean combinations can
be uniquely defined by the hex values 00 through FF. For the boolean operations, each bit n of a pixel value can be

determined algorithmicall

LAULINAILA Aglriiinieally o

D'n

= R7*(-Pp*-Sp*-Dyp)
Rs *(-Pp* Sp*-Dy )
R3*(Pp*-Sp*-Dp) +
Ry *(Pp* Sp*-Dp) +

AT AU

1 the followino formula:
y by applying t} wing formula:

101

+ Re*(-Pp*-Sp*Dp)+
+ R4*('Pn* Sn*Dn)+
R2*(Pp*-8,*Dp) +
Ro*(Pn* Sp*Dp)

where, R7..R is the 8-bit drawing-mode-3 boolean result specification.
* indicates logical AND
+ indicates logical OR
- indjcates logical NOT
Class values above 1 and operation values above 255 are reserved for registration; negative valies for these components
are available fqr private use. Table 3 describes the combination rules for pattern, source and déstination bitmap r¢gions for
the bitmap depth types:
Table 3 — Three-Operand BITBLT rules
Pattern Depth | Source Depth Destination Operation
Type Type Depth Type
—
FULL DEPTH| | FULL DEPTH | FULL DEPTH | Normal operattion (Note 1).
MAPPED FULL DEPTH | FULL DEPTH | Expand the patt¢rn and combine normally.
FULL DEPTH| | MAPPED FULL DEPTH | Expand the-source and combine normally.
MAPPED MAPPED FULL DEPTH | Expand the pattern and source and combine normally.
FULL DEPTH| | FULL DEPTH | MAPPED Expahd the mapped bitmap and then conceptually combine [with
the full-depth bitmaps. Resulting pixels having the valye of
Mapped Bitmap Background Colour are written back int¢ the
destination as background pixels. All other pixel colour§ are
written as foreground pixels.
MAPPED FULL DEPTH | MARPED Expand the mapped bitmaps and then conceptually compbine
with the full-depth bitmap. Resulting pixels having the valye of
Mapped Bitmap Background Colour are written back int¢ the
destination as background pixels. All other pixel colours are
written as foreground pixels.
FULL DEPTH| | MARPED MAPPED Expand the mapped bitmaps and then conceptually compine
with the full-depth bitmap. Resulting pixels having the value of
Mapped Bitmap B i i the
destination as background pixels. All other pixel colours are
written as foreground pixels.
MAPPED MAPPED MAPPED Expand all three bitmaps and then conceptually combine the
expanded values. Resulting pixels having the value of Mapped
Bitmap Background Colour are written back into the destination
as background pixels. All other pixel colours are written as
foreground pixels.
NOTE -
1) “Normal operation” refers to the application of drawing mode-3 and transparency rules to full-depth pixels.
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Errors:

Error identifier: 3:604

Cause: Unsupported drawing mode-3 / transparency requested

Reaction: At interpretation time, the default drawing-mode-3 and transparency are used.

Error identifier: 3:608

Cause:
Reaction:

Bitmap identifier is not assigned to a bitmap
Function ignored.
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6 Raster inquiry functions

6.1 Introduction

This clause describes the abstract functional specification of the Raster Inquiry functions of the CGI.

The abstract names of these functions begin with INQUIRE and wil
table or state list.

Refer to ISO/IEC 9636-1, 5.2.7.

only return values of one or more entries in a descri

N
11V S LG 221 (2 LIRS 14 Apnaal

6.1.1 Data types employed

The abstract speciffcations of functions detail the functions in terms of input and output parameter$§. The data typ¢ of each
parameter is select¢d from a standard set and is identified in the functional specification by a staridard abbreviation.|Both the
data types and the gbbreviations are taken from the complete list of data types given in ISO/IEC9636-1, 5.2.10.

6.1.2  Validity of returned information

returned as VALID|and the values specified in the output parameters are returncd. In'the case of a VALID response, if there is
any possibility thaf any of the individual parameters within the response ar¢gnot valid, then the response itself wi
additional (always yalid) parameters which indicate which of the other retufned parameters are valid.

For all the inquiry functions specified in this clause, if any of the inquired informaticn 1§ available, the response validllty flag is

contain

If the inquired infgrmation is not available or the inquiry function is.unsupported, the response validity flag is refurned as
INVALID and the|specified output parameters are undefined. Nocother meaning should be applied to these oth¢r output
parameters.

6.2 Raster |description table

6.2.1 INQUIRE RASTER CAPABILITY

Parameters:
Out response validity (INVALID, VALID) E
Out numbgr of predefinéd displayable bitmaps (1..n) I
Out displgyable bitmap creation supported (NO, YES) E
Out bitmap forfats supported (FULL DEPTH, MAPPED AND FULL DEPTH) E
Out number.ef bits per full depth pixel (1..n) I
Out drawi TICY SUPPOIT (NORE, SOME, ALL) E
Out drawing mode-3/transparency support (NONE, SOME, ALL) E
Out number of supported bitmap mode combinations (1.3) I
Out array of supported bitmap mode combinations (INDEXED, DIRECT, MIXED) 3E
Out size of pixel >0 2R
Out preferred bitblt pattern size (1..n) 21
Out source bitmap truncation capability (NOT TRUNCATED, TRUNCATED) E
Out previous display bitmap data (CLEARED, PRESERVED) E

Effect:
See 6.1.2.
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6.2.2 INQUIRE LIST OF SUPPORTED DRAWING-MODE/TRANSPARENCY PAIRS

Parameters:
In number of list elements requested (0..n)
In index (within list) of first element to return (1..n)
Out response validity (INVALID, VALID)
Out total number of list elements in description table (0..n)
Out list of supported pairs ((-n..-1,1..n), (-n..n),
(OPAQUE, TRANSPARENT))
Effect:
See 6.1]2.

6.2.3 INQUIRE LIST OF SUPPORTED DRAWING-MODE-3/TRANSPARENCY F
Parameters:
In number of list elements requested (0}.n)
In index (within list) of first element to return (1}.n)
Out response validity (INVALID, VAL|D)
Out total number of list elements in description table (0}.n)
Out list of supported pairs ((-n..-1,1..n), (-n.[n),
(OPAQUE, TRANSPARENIT))
Effect:
See 6.1]2.

6.3 Raster state list

6.3.1 INQUIRE RASTER STATE

Parametery:

Out response validity (INVALID, VALID)

Out display bitmap identifier
Out drawing bitmap identifier

Out drawing-miode ((-n..-1,1..n), (-n.|n))
Out selection'mode of mapped bitmap foreground colour (INDEXED, DIRE(CT)
Out mapped bitmap foreground colour
Out séléction mode of mapped bitmap background colour (INDEXED, DIRECT)
Out mapped bitmap background colour
Out selection mode of transparent colour (INDEXED, DIRECT)
Out transparent colour

Effect:
See 6.1.2.

6.3.2 INQUIRE LIST OF NON-DISPLAYABLE BITMAP IDENTIFIERS

Parameters:
In number of list elements requested (0..n)
In index (within list) of first element to return (1..n)
Out response validity (INVALID, VALID)

ISO/IEC 9636-6 : 1991 (E)

Raster inquiry functions

l—tmb—i’—i

n[2IX,E]

'AIRS

i—lmi—ih—‘

n[2IX,E]

E

BN
BN
[IX,IX]
E

6(0)

E

(6(0)

E

CO
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Out total number of list elements in state list (0..n) I
Out list of bitmap identifiers nBN
Effect:
See 6.1.2.

6.3.3 INQUIRE LIST OF DISPLAYABLE BITMAP IDENTIFIERS

Parameters:
In numll»er of list elements requested (0..n) I
In index (within list) of first element to return (1.m) I
Out respqnse validity (INVALID, VALID) E
Out total pumber of list elements in state list (0..n) I
Out list of bitmap identifiers nBN

Effect:
See 6.1.2.

6.4 Bitmap state list

6.4.1 INQUIRE BITMAP STATE

Parameters:
In bitmap identifier BN
Out respgnse validity (INVALID, VALID) E
Out depth type (MAPPED, FULL DEPTH) E
Out  displhyability (NON DISPLAYABLE, DISPLAYABLE) E
Out bitmgp mode (INDEXED, DIRECT, MIXED) E
Out bottom left pixel DP
Out top right pixel DP
Out VD( extent 2p
Out isotrgpy (NOT FORCED, FORCED) E
Out horizpntal alignment (LEFT, CENTRE, RIGHT) E
Out verti¢al alignment (BOTTOM, CENTRE, TOP) E
Out specification mode of current device viewport (FRACTION OF DISPLAY SURFACE,

MILLIMETRES WITH SCALE FACTOR, PHYSICAL DEVICE COORDINATES) E
Out metric scale factor of current device viewport >0) R
Out requgsted.device viewport 2VPpP
Out effective viewport 2VPp
Out drawing surface clip indicator (OFF, DSCRECT, VIEWPORT) E
Out drawing surface clip rectangle 2VP
Out specification mode of drawing surface clip rectangle (FRACTION OF DISPLAY SURFACE,
MILLIMETRES WITH SCALE FACTOR, PHYSICAL DEVICE COORDINATES) E

Out metric scale factor of drawing surface clip rectangle >0) R

Effect:
See 6.1.2.

Errors:
Error identifier: 3:608
Cause: Bitmap identifier is not assigned to a bitmap
Reaction: Function ignored.
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7  Raster description tables and state lists

This clause contains the description tables and state lists that define the portion of the Virtual Device relating to Raster

functionality.

If this part of ISO/IEC 9636 allows latitude for certain description table entries, the preferred entries are designated by the

entry being underlined.

The information in the tables and lists is available to a client by means of inquiry functions. The abstract specifications of

these functions are found in clause 6.

7.1 aster description table
This describes the characteristics and capabilities of the Virtual Device, with respect to the raster.functionality.
Table 4 - Raster Description Table
Entry Possible Values Data
— -
Raster Capability:
Numbet of Predefined Displayable Bitmaps (N) (1..n) I
Displaypble Bitmap Creation Supported (NO, YES) E
Bitmap [Formats Supported (FULL-BEPTH, MAPPED AND FULL DEPTH E
Numbet of Bits Per Full Depth Pixel (1<) I
Drawing-Mode/Transparency Support (NONE, SOME, ALL) E
Drawing-Mode-3/Transparency Support (NONE, SOME, ALL) E
Numbet of Supported Bitmap Mode Combinations (1..3) I
Array of Supported Bitmap Mode Combinations (INDEXED, DIRECT, MIXED) E
Size of Pixel (>0) (Note 1) 2R
Preferred Bitblt Patterri Size (1..n) (Note 2) 21
Source Bitmap Truncation Capability (NOT TRUNCATED, TRUNCATED) E
Previoup Display Bitmap Data (CLEARED, PRESERVED) E
Supported Drawing-Mode/Transparency-Pairs:
List of PDrawing-Mode/Transparency-Pairs containing:
Drawjing Mode Class (-n..-1,1..n) IX
Clasg Element (-n..n) IX
Trangparency (OPAQUE, TRANSPARENT) E
Supported Drawing-Moéde-3/Transparency Pairs:
List of Drawing-Mede-3/Transparency Pairs containing:
Drawling Mede Class (-n..-1,1..n) IX
Class Element (-n..n) IX
Trangparency (OPAQUE, TRANSPARENT) E
NOTES

1) Size in millimetres.

2) First value is x length, second is y width. Both represent numbers of pixels.
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7.2 State lists

7.2.1

Raster state list

State lists

This describes the current state (and default values) of those values that can be set by the raster control and attribute functions.

Table 5~ Raster State List
Entry Possible Values Data Type Defdult
— — — —
Raster State:
Display Bitmap} Identifier (imp.dep, Note 1) BN (imp.dep| Note 2)
Drawing Bitmap Identifier (imp.dep, Note 1) BN (imp.dep| Note 2)
Drawing Mode|containing:
Drawing Mofle Class (-n..-1,1..n) IX 1
Class Element (-n..n) IX
Selection Mod¢ of Mapped Bitmap Foreground Colour | (INDEXED, DIRECT) E INDEKED
Mapped Bitmap Foreground Colour CO 1
Selection Mod¢ of Mapped Bitmap Background Colour | (INDEXED, DIRECT) E INDEKED
Mapped Bitmap Background Colour CcO 0
Selection Mod¢ of Transparent Colour (INDEXED, DIRECT) E INDEKED
Transparent Cdlour CO 0
Non-Displayable|Bitmap Identifiers:
List of Bitmgp Identifiers (Noted) nBN empty
Displayable Bitmup Identifiers:
List of Bitmgp Identifiers nBN (Note 3)
NOTES
1) The range of values of the data type BN is defined.by the binding or encoding employed by the implementation. A subrange of
N bitmap identifiers is reserved for predefined displayable bitmaps (where N is defined in the Raster Description Table).
2) The default fof the Display Bitmap Identifier\and Drawing Bitmap Identifier shall be the same.
3) A list of bitmap identifiers associated with N predefined displayable bitmaps.
7.2.2  Bitmgp state list
A copy of the Bitap State List is created for each predefined displayable bitmap when the CGI Virtual Device is ipitialized.

A copy of the Bitmap State List is created on each occasion the function CREATE BITMAP is invoked.

Table 6 — Bitmap State List

30

Entry Possible Values Data Type Default
——— |
Bitmap State:
Depth Type (MAPPED, FULL DEPTH) E (Note 1)
Displayability (NON DISPLAYABLE, DISPLAYABLE) E (Note 2)
Bitmap Mode (INDEXED, DIRECT, MIXED) E (imp.dep)
Bottom Left Pixel DP (Note 6)
Top Right Pixel DP (Note 6)
VDC-to-Device Mapping:
VDC Extent 2P (Note 7)
Isotropy (NOT FORCED, FORCED) E (Note 3)
Horizontal Alignment (LEFT, CENTRE, RIGHT) E (Note 3)
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State lists Raster description tables and state lists
Table 6 — Bitmap State List — (concluded)

Entry Possible Values Data Type | Default
Vertical Alignment (BOTTOM, CENTRE, TOP) E (Note 3)
Specification Mode of Current Device Viewport (FRACTION OF DISPLAY SURFACE, E (Note 3)
(Note 5) MILLIMETRES WITH SCALE FACTOR,

PHYSICAL DEVICE COORDINATES)
Metric Scale Factor of Current Device Viewport 0 R 1.0
Requested Device Viewport 2VP (Note 3,4)
Effective-Viewpert SAVAS (Note 3,4)

Drawing Sprface Clipping:

Drawing| Surface Clip Indicator (OFF, DSCRECT, VIEWPORT) E VIEWPORT
Drawing| Surface Clip Rectangle 2VP (Note 3)
Specification Mode of Drawing Surface Clip (FRACTION OF DISPLAY SURFACE, E (Note 3)
Rectangle (Note 5) MILLIMETRES WITH SCALE FACTOR;

PHYSICAL DEVICE COORDINATES)
Metric Sgale Factor of Drawing Surface Clip 0 R 1.0
Rectangle

NOTES

1) Definedl at CGI initialization time for predefined displayable bitmaps to be FULC\DEPTH. Defined at CREATE BITMAP time
for clieht-defined bitmaps.

2) Definefl at CGI initialization time for predefined displayable bitmaps/to ‘be DISPLAYABLE. Defined at CREA[TE BITMAP
time fof client-defined bitmaps.

3) Definegl at CGI initialization time for predefined displayable bitmaps.to be the default values for VDC-to-Device Miapping in the
Contro| State List. For client-defined bitmaps the state list of the*current drawing bitmap are used to determine these values at
CREATE BITMAP time.

4) The enfire bitmap in the same device viewport specificatiornrmode units as the current Drawing Bitmap at bitmap cr¢ation time is
used.

5) Applies to both the requested device viewport and-the effective viewport.

6) Definedl at CGI initialization time for predefined displayable bitmaps to be equal to the values of the Display Sufface Bottom
Left-Comer and Display Surface Top-Right'Comer entries in the Output Device Description Table defined in ISOfIEC 9636-2.
Definefl at CREATE BITMAP time for.client-defined bitmaps. May be subject to spontaneous change for displayjable bitmaps
(see th¢ Output Device Description Table in ISO/IEC 9636-2). Non-displayable bitmaps are not subject to spontanegus change.

7) Definedl when the CGI Virtual Device is initialized as the default values of the VDC Extent in the Control State List. Otherwise,

the val

hes of the bitmap extent parameter at bitmap creation time.
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ISO/IEC 9636-6 :

A.1 Introd

This grammar is 4
encoding scheme.

1991 (E)

Annex A

(normative)

Formal grammar of the functional specification

uction

formal definition of the Raster portion of standard CGI syntax. It shows all productions regar
The terminal symbols correspond to the CGI basic abstract data types. Encoding and;represental

of these can be foynd in ISO/IEC 9637.

A.2 Notation used

<symbol>
<SYMBOL>
<symbol>*
<symbol>+
<symbol>0
<symbol>(n)
<symbol-1> ::= <

<symbol-1> | <symbol-2>

<symbol: meaning
comment
returned: <symbol

A3  Detail

<part 6 function>

- nonterminal

- terminal

- 0 or more occurrences

- 1 or more occurrences

- 0 or 1 occurrences

- exactly n occurrences; n=2,3....

- symbol-1 has the syntaX’of symbol-2
- symbol-1 or alternatively symbol-2

- symbol with the stated meaning

- explanation of a'Symbol or a production
- output parameter(s)

tymbol-2>
>

>

pd grammar

<raster pperation functions>
<raster attribute functions>
<raster control functions>
<gaster inquiry functions>

A4 Raster-operationfunetions———m————————— |

<raster operation functions> ::

<pixel array> =

32

= <pixel array>
| <get pixel array>
| <get pixel array dimensions>
I <source destination bitblt>
I <«tile three operand bitblt>
<PIXEL ARRAY>
<point: origin point>
<BDT_INTEGER: nx, ny>(2)
<BDT_INTEGER: x scale, y scale>(2)
<vdc direction: x, y>(2)
<drawing mode pair>

ess of the
ion details
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<transparency>
<local colour prec requirement>
<colour specifier>*

<point> = <vdc value>(2)

<vdc value> == <BDT_REAL> | <BDT_INTEGER>

<vdc direction: enumerated>::= <INCREASING VDC> | <DECREASING VDC>

<colour specifier> = <BDT_COLOUR_INDEX> | <BDT_COLOUR_DIRECT>

<drawing nodepair>———=—<BDT-INBEXdrawingmodeclasss—————————
<BDT_INDEX: drawing mode operation>

<transparency: enumerated> ::= <OPAQUE> | <TRANSPARENT>

<get pixel aray> = <GET PIXEL ARRAY>
<BDT_CSN_VALUE: source bitmap identifier>
<point: origin point>
<BDT_INTEGER: nx, ny>(2)
<vdc direction: x, y>(2)
<local colour prec>

returned:
<response validity>
<pixel validity flag>
<BDT_INTEGER: vx, vy range>(2)
<colour specifier>*

<local coloIJ prec> <BDT_INTEGER>(3)
r prec requirement> ::= <BDT_INTEGER3>(3)

<local colo
<response Validity> = <validity flag>

<INVALID> | <VALID>
<NONE> | <SOME> | <ALL>

<validity flag: enumerated>

<pixel validity flag: enumerated> ::

<get pixel array dimensions> ::= <GET PIXEL ARRAY DIMENSIONS>
<BDT_CSN_VALUE: source bitmap identifier>
<point: region>(2)
<local colour prec requirement>

returned:
<response validity>
<local colour prec>
<BDT_INTEGER: nx, ny>(2)

<source destimatiombitbic—=—""<SOURCE DESTINATIONBITBEY>—
<BDT_CSN_VALUE: source bitmap identifier>
<point: source, destination origin>(2)
<point: reference point>
<vdc value: x, y offset>(2)
<drawing mode pair>
<transparency>

<tile three operand bitblt> ::= <TILE THREE OPERAND BITBLT>
<BDT_CSN_VALUE: pattern bitmap identifier>
<point: pattern region>(2)
<BDT_CSN_VALUE: source bitmap identifier>
<point: source, destination origin>(2)
<vdc value: x, y offset>(2)
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Formal grammar of the functional specification

<drawing mode-3 pair>
<transparency>

<drawing mode-3 pair> := <BDT_INDEX: drawing mode-3 class>
<BDT_INDEX: drawing mode-3 operation>

A.5 Raster attribute functions

Raster operation functions

<raster attribute furetion>—+=——<BRAWINGMODBE
<drawing mode pair>
| <FILL BITMAP>
<BDT_CSN_VALUE: bitmap identifier>
<point: pattern bitmap region>(2)

A.6 Rasten control functions

<raster control function> ::= <GET NEW BITMAP IDENTIFIER>
returned:
<response validity>
<BDT_CSN_VALUE: bitmap identifier>
| <CREATE BITMAP>
<BDT_CSN_VALUE: bitmap identifier>
<point: bitmap extent>(2)
<depth type>
<displayability>
| <DELETE BITMAP>
<BDT_CSN_\VALUE: bitmap identifier>
| <DRAWING BITMAP>
<BDT.LCSN_VALUE: bitmap identifier>
| <DISPLAY-BITMAP>
<BDT_CSN_VALUE: bitmap identifier>
|  <MARPED BITMAP FOREGROUND COLOUR>
<colour specifier>
| <MAPPED BITMAP BACKGROUND COLOUR>
<colour specifier>
I+ <TRANSPARENT COLOUR>
<colour specifier>

<depth type: enurrwerated> ::= <MAPPED> | <FULL DEPTH>

<displayability: entamerated>—+=——<NON-DISPEAYABEEA-<BISPEAYABEE>——

A.7 Raster inquiry functions

<raster inquiry function> ::= <inquire raster capability>

<inquire raster state>

<inquire list of non-displayable bitmaps>
<inquire list of displayable bitmaps>
<inquire bitmap state>

34

<inquire list of supported drawing mode/transparency pairs>
<inquire list of supported drawing mode 3/transparency pairs>
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Raster inquiry functions

<inquire raster capability>

ISO/IEC 9636-6 : 1991 (E)

Formal grammar of the functional specification

= <INQUIRE RASTER CAPABILITY>
returned:
<response validity>
<BDT_INTEGER: number of predefined displayable bitmaps>
<yes no flag: displayable bitmap creation support>
<depth types supported>
<BDT_INTEGER: number of bits per full depth pixel>
<drawing mode support>(2)
<BDT_INTEGER: number of supported bitmap mode combinations>
<bitmap mode: supported combinations>(3)

<depth types
<drawing md
<previous di
<bitmap mo(
<yes no flag;

<bitmap trun|

<inquire list

<drawing mq

<inquire list

supported: enumerated> = <FULL DEPTH> | <MAPPED AND FULIL:DEPTH>
de support: enumerated> = <NONE> | <SOME> | <ALL>

play bitmap data: enumerated> ::

e: enumerated> = <INDEXED> | <DIRECT> | <MIXED>
enumerated> = <NO>I|<YES>

cation support: enumerated> ;= <NOT TRUNCATEB> | <TRUNCATED>
bf supported drawing mode/transparency pairs> =

de / transparency pair> ::=-\\<drawing mode pair>

bf supported drawing mode 3/transparency pairs> u=

<BDT_REAL.: size of pixel>(2)
<BDT_INTEGER: preferred bitblt pattern size>(2)
<bitmap truncation support>

<previous display bitmap data>

<CLEARED> | <PRESERVED>,

<INQUIRE LIST OF SUPPORTED. DRAWING-MODE/TRANSPARENCY PAIRS>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>

returned:
<response validity>
<BDT_INTEGER: total number of list elements in description table>
<drawing mode / transparency pair>*

<transparency>

<INQUIRE LIST OF SUPPORTED DRAWING-MODE-3/TRANSPARENCY PAIRS>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>

returned:
<response validity>
<BDT_INTEGER: total number of list elements in description table>

drnvel 3/ :

<drawing mode-3 / transparency pair> ::= <drawing mode-3 pair>

<inquire raster state> ::=

<transparency>

<INQUIRE RASTER STATE>
returned:
<response validity>
<BDT_CSN_VALUE: display and drawing bitmaps>(2)
<drawing mode pair>
<colour selection mode: foreground>
<colour specifier: mapped bitmap foreground colour>
<colour selection mode: background>
<colour specifier: mapped bitmap background colour>
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<colour selection mode: transparent>
<colour specifier: transparent colour>

<colour selection mode: enumerated>::= <INDEXED> | <DIRECT>

<inquire list of non-displayable bitmaps> ::=

<INQUIRE LIST OF NON-DISPLAYABLE BITMAP IDENTIFIERS>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>

returned:
<response validity>
<BDT_INTEGER: total number of list elements in state list>
<BDT_CSN_VALUE: bitmap identifier>*

<inquire list of displayable bitmaps> ::=

<INQUIRE LIST OF DISPLAYABLE BITMAP IDENTIFIERS>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>

returned:
<response validity>
<BDT_INTEGER: total number of list elements instate list>
<BDT_CSN_VALUE: bitmap identifier>*

<inquire bitmap state>::= <INQUIRE BITMAP STATE>
<BDT_CSN_VALUE: bitmap identifier>

returned:
<response validity>
<depth type>
<displayability>
<bitmap mode>
<device point: bottom left, top right>(2)
<point: VDC extent>(2)
<isotropy>
<horizontal alignment>
<vertical alignment>
<viewport specification mode>
<BDT_REAL: metric scale factor>
<point: requested device viewport>(2)
<point: effective viewport>(2)
<drawing surface clip indicator>
<point: drawing surface clip rectangle>(2)
<viewport specification mode: drawing surface clip>
<BDT_REAL: metric scale factor of drawing surface clip>

<device point> = <fixed_integer>(2)

= <FRACTION OF DISPLAY SURFACE>
|  <MILLIMETRES WITH SCALE FACTOR>
| <PHYSICAL DEVICE COORDINATES>

<viewport specification mode: enumerated> ::

<isotropy: enumerated> = <NOT FORCED> | <FORCED>
<horizontal alignment: enumerated> = <LEFT> | <CENTRE> | <RIGHT>
<vertical alignment: enumerated> =  <BOTTOM> | <CENTRE> | <TOP>

<drawing surface clip indicator: enumerated>::= <OFF> | <DSCRECT> | <VIEWPORT>
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<fixed_integer> n=
|
|

A.8 Terminal symbols

ISO/IEC 9636-6 : 1991 (E)

Formal grammar of the functional specification

<BDT_FIXED_INTEGER_8>
<BDT_FIXED_INTEGER_16>
<BDT_FIXED_INTEGER_32>

The following are the terminals in this grammar. They correspond directly to the CGI basic abstract data types. Their
representation depends on the encoding scheme used. Encoding and representation details can be found in ISO/IEC 9637.

<BDT_COLOUR_DIRECT>
<BDT_COLOUR_INDEX>
<BDT_CSN_VALUE>
<BDT_FIXED_INTEGER_8>
<BDT_FIXED_INTEGER_16>
<BDT_FIXED_INTEGER_32>
<BDT_INDEX>

<BDT GER>
<BDT_REAL>

<DIRE(T>

<INDEXED>
<INVALID>
<LEFTx®
<MAPPED>

<MAPPED AND FULL DEPTH>
<MIXED>

<MILLIMETRES WITH SCALE FACTOR>
<NO>

<NONE>

<NOT DISPLAYABLE>

<NOT FORCED>

<NOT TRUNCATED>

<OFF>

<OPAQUE>

<PHYSICAL DEVICE COORDINATES>
<PRESERVED>

<RIGHT>

<SOME>

<TOP>
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<TRANSPARENT>
<TRUNCATED>
<VALID>
<VIEWPORT>
<YES>

The CGI opcodes are encoding dependent. A list of those defined in this part of ISO/IEC 9636 can be found in the productions
for <part 6 function name> below:

<part 6 function name> ::= <CREATE BITMAP>

} DELETEBIFMAR

| <DISPLAY BITMAP>

|  <DRAWING BITMAP>

I <DRAWING MODE>

| <FILL BITMAP>

|  <GET NEW BITMAP IDENTIFIER>

|  <GET PIXEL ARRAY DIMENSIONS>
|  <GET PIXEL ARRAY>

|  <INQUIRE BITMAP STATE>

| <INQUIRE LIST OF DISPLAYABLE BITMAP IDENTIFIERS>
I <INQUIRE LIST OF NON-DISPLAYABLE BITMAP-IDENTIFIERS>
|

|

I

I

I

I

|

I

|

I

<INQUIRE LIST OF SUPPORTED DRAWING-MODE-3/TRANSPARENCY PAIRS>
<INQUIRE LIST OF SUPPORTED DRAWING-MODE/TRANSPARENCY PAIRS>
<INQUIRE RASTER CAPABILITY>

<INQUIRE RASTER STATE>

<MAPPED BITMAP BACKGROUNDCOLOUR>
<MAPPED BITMAP FOREGROUNDCOLOUR>
<PIXEL ARRAY>

<SOURCE DESTINATION BITBLT>

<TILE THREE OPERAND;BITBLT>
<TRANSPARENT COLOUR>
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