INTERNATIONAL ISO/IEC

STANDARD 9636-6
First edition
1991-12-15

Information technology .= Computer graphics —
Interfacing techniques for dialogues with
graphical devices {€Gl) — Functional
specification —

Part 6:
Raster

Technologies de I'information — Infographie — Interfaces pour
I'infographie — Spécifications fonctionnelles —

Partie 6: Raster

i
‘
|

<

Reference number
ISO/IEC 9636-6:1991(E)

e

i
i


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

ISO/IEC 9636-6 : 1991 (E)

Contents Page
FOTEWOTA «....ovtt ettt sttt st sttt st s be s s s s s s e bR s e b st sas e st es s eene s e taneees iv
INTOQUCHON 1avvotesessees sttt tesct st sse et se st et s e sas st ess st s besas s s e st st sassbs et et s bests et e s ensesseesesesses s sessasenes v
1 SCOPE ottt ettt st st s e e e ae R s e b e e e e ea e a st s st et ses et senetaetseneenaeans 1
2 NOTIMALIVE TEEETEIICES ....uvueecereneencerenrissesesseastserestssssssesenasssessesssssstessesssssessss s ses e sessssesessessesessensenseesesensesesasans 2
3 Rastey concepts 3
31 INrOdUCHON ......ecereeeevecrereene st ns 3
32 Architectural concepts 3
3.2.1 Bitmaps .................. 3
322 Displayable bitmaps ...........cecoevureerrnne 3
323 Non-displayable Ditmaps ............ececereimeecsecsesssesssessssssssssssessssesessesesns 4
324 Bitmap identifiers................... 5
33 Control of bitmap manipulations ....... 5
33.1 The drawing bitmap ..... 5
332 Two-operand bitblts ........ 5
333 Tile three-operand bitblt .................... 6
334 Bitmaps regions used as patterns ... 6
335 Drawing modes..........cccccoeuvuvenrunnne 6
33.6 TIaNSPArenCy .........ccvcevevinericeeieenereese st sesesasssssssssesessssssegens et oesnessssesesssseesesee 7
33.7 Raster operation functions with mapped bitmaps 7
338 Rendering in full-depth bitmaps . 7
339 Rendering in mapped bitmaps 7
34 Pixel aray .......ccoeeeeeveveeerenenineeensree e seresesenes 7
35 The VDC-to-Device Mapping and clipping 8
351 Determining the position and size of created BIINADS .........coeveeerreeerenereereensicecsceene 8
352 CLPPING .vveceemerreveereeneeee 9
36 INQUITY ettt ess e st st bt et s et s e bt st et a st saea e s 10
4 Interaftions with other parts of ISO/TEC 9636 .........cccueuepuremnerenesesieseenesessesesessessssessssssssssesssssssssessssesessees 11
4.1 Interactions with ISO/IEC 9636-2 (Control) .um.eeueveeeeeeeenrere e 11
4.2 Interactions with ISO/IEC 9636-3 (Output)........ 11
43 Interactions with ISO/IEC 9636-4 (Segments) e 11
4.4 Interactions with ISO/IEC 9636-5 (IIPUL) ......cueerereeerereeeeneeeereseeesesssesesssesesessssssesenssesessessnensnes 11
5 Abstrict specification of functions ..........58 .. 12
51 Introduction .........ccceeeeeveeprm Suad v renenn, 12
5.1.1 Data types employed................c...... 12
512 Validity of.returned information 12
52 Raster CONtIO] fUNGLONS .............cueiusivemmers et eseeesessessssse e s s sassassasas e sssssssassesassessesssensanes 12
521 12
522 12
523 14
524 14
525 15
5.2.6 15
5.2.7 MAPPED BITMAP BACKGROUND COLOUR ........ccccoceenmerererrensreneneneseensaesessnnes 15
— 5.28—TRANSPARENT COLOUR TS
53 Raster attribute fUNCHONS .........cceueuiveiiniriecinreees et csesesea et sssssssessesena e sebeseseenanenes 16
53.1 DRAWING MODE 16
532 FILL BITMAP. .........cccoeunrcneene 17
54 Raster operation functions ...... 18
54.1 PIXEL ARRAY 18
© ISO/IEC 1991

All rights reserved. No part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission
in writing from the publisher.

ISO/IEC Copyright Office @ Case postale 56 ¢ CH-1211 Genéve 20 e Switzerland
Printed in Switzerland

ii


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

ISO/IEC 9636-6 : 1991 (E)

54.2 GET PIXEL ARRAY ..ottt st ss s sessensass s s enesinns
543 GET PIXEL ARRAY DIMENSIONS .......cciiinnn s enenens
544 SOURCE DESTINATION BITBLT
54.5 TILE THREE OPERAND BITBLT
6 Raster inquiry functions .........ceeeeceresienesseenenencucns
6.1 B3T3 (%6 L1TGTT0) 1 WO
6.1.1 Data types employed
6.1.2 Validity of returned infOrmation .........cueeeieeecinnsenen e
6.2 Raster description table ........ccovcerenirinseieeninninnns
6.2.1 INQUIRE RASTER CAPABILITY
6.2.2 INQUIRE LIST OF SUPPORTED DRAWING-MODE/TRANSPARENCY
PAIRS ..ottt sss st s sae s sbe s esias b sneseafatansesssessnensfe st e enenen
6.2.3 INQUIRE LIST OF SUPPORTED DRAWING-MODE-3/TRANSPARENCY
PAIRS ...
6.3 Raster state list......ccoeveeeneiminneiiinicieresnenisenens
6.3.1 INQUIRE RASTER STATE
6.3.2 INQUIRE LIST OF NON-DISPLAYABLE BITMAP IDENTIFIERS .....|.............
6.3.3 INQUIRE LIST OF DISPLAYABLE BITMAPIDENTIFIERS ...........c....foennn.
6.4 Bitmap SLALE 1St cuvveereeuuceeerneccrenieencseisssss e sssese s se ¥ sdaasde s sesess b ses s et ene e ebasssnabe s s snasesnssans
6.4.1 INQUIRE BITMAP STATE .......cocoepe. Biituniniiininincninessescsnsssssesesesnns forvaineinnns
7 Raster description tables and State LSS .......c.coeeveueeeetsteieabiadininiicnc e e
7.1 Raster description table ... St e
7.2 SLAtE LISLS  woverucnceererceereeer e s e e et s s
7.2.1 Raster state list.......
7.2.2 Bitmap state list....... bl
A Formal grammar of the functional SPECIfICAtION .......cceeeveeueienininieininrnncrst sttt
B LT Q= o £0) £y OO U OO OO TRt FEUURRROY
C Guidelines for CGI iMPIEmMENtOIS .......ccoeueuereerrsiiresismsiressersseeesssesssessesessissssasesnsssasssnssssssssssssssssasssns [oassnesnnes
D List of BOOLEANOP class\drawing-mode-3 values .........cccccovmnienneiinniniicniesniecnssisisssessssssssfeseesssnnenes
E Some raster OPEratioMeXAMPLES ........coevrerveriuiiiscnisissiiseesins s ne e e e s ssssesssssssssasasssssasasssnsasasssssssssssns fssssasesnnns
F Algorithmic explanation of raster OPErationS ......c.cuueieeurerieeeiert st sttessssessscsessensnsnenses foninnns

iii


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

ISO/IEC 9636-6 : 1991 (E)

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 pf information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTCN
Standards adopted by the joint technical committee are circulated to national bodies for voting. Pablication as

Internation
an Internati

International
technology.

ISO/IEC 96
Interfacing ¢

—Part 1
— Part 2|
— Part 3
— Part 4
— Part §|
— Part 6

al Standard requires approval by at least 75 % of the national bodies casting a vote.

Standard ISO/IEC 9636-6 was prepared by Joint Technical Committee ISO/IEC (JT€ 1, Infors

B6 consists of the following parts, under the general title Information technology, — Computer grapH
pchniques for dialogues with graphical devices (CGl) — Functional specification;

- Overview, profiles, and conformance
- Control

- Output

- Segments

- Input and echoing

' Raster

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

snetionalitv—dese ad-OUTIN with
display type RASTER.
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Information technology — Computer graphics —
Interfacing techniques for dialogues with graphical
devices (CGl) — Functional specification —

Part 6:
Raster

1 | Scope

This part of ISO/IEC 9636 describes those functions of the Computer Graphics Interface concerned with creating, modifying,
retrieping, and displaying portions of an image stored as pixel data. It includes functionality for combining such images.

This part of ISO/IEC 9636 is part 6 of ISO/IEC 9636 and should be read in<onjunction with ISO/IEC 9636-1, ISO/IEC 9636-

2, anfl ISO/IEC 9636-3. The relationship of this part of ISO/IEC 9636(to the other parts of ISO/IEC 9636 is|described in

ISO/[JEC 9636-1 (see ISO/IEC 9636-1, 5.2.1 and figures 6 and 7) and.in‘Clause 4.
u

The functionality described in this part of ISO/IEC 9636 pertains-to Virtual Devices of class OUTPUT and OUTIN with
displgy 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/MTEC 963p-2 : 1991 Information technology — Computer graphics — Interfacing techniques for dialogues with\graphical
devices (CGI) — Functional specification — Part 2: Control.

ISO/IEC 963p-3 : 1991 Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGl) — Functional specification — Part 3: Output.

ISOMEC 963p-4 : 1991 Information technology — Computer graphics — Interfacing techniques far dialogues with graphical
devices (CGl) — Functional specification — Part 4: Segments.

ISONMEC 963p-5 : 1991 Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGl) — Functional specification — Part 5: Input and echoing.

ISO/EC 963[7-1 : -V Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGl) — Data stream binding — Part 1: Character encoding.

ISO/IEC 963(7-2 : -V Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGll) — Data stream binding — Part 2. Binary encoding.

ISO/TIEC TR|9973 : 1988 Information processing — Procedures for.registration of graphical items.

1) To be published.
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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 At betow e €61 Firts functiomatity fs-drvided-| hefoltowi s

1 Raster control functions, including functions for the creation and deletion of bitmaps, and the selectiqn of drawing
and display bitmaps, and the control of raster transparency and mapped bitmap expansion.

1 Raster 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.

14 Raster operation functions, including display and retrieval of pixel array data;”and various forms of bitmap
manipulation operations (bitblts) including movement, combination, and replication-of bitmap regions.

1 Raster inquiry functions, which provide access to the description tables~and state lists defined in this part of
ISO/IEC 9636.

3.2| Architectural concepts

3.2.1 Bitmaps

A bifmap is a region of computer memory that can be treated as if it were a rectangular array of pixels. Bitmaﬁ are created
and maintained below the CGI, and their internal format (s hidden from the CGI client. Bitmaps never share common memory.
Funclions are provided to allow a CGI client to create and manage bitmaps.

Bitmpaps may be INDEXED, DIRECT, and MIXED, as specified by the Array of Supported Bitmap Mode Combjnations entry
in th¢ Raster 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

Displayable bitmaps are special bitmaps that can be displayed on the display surface. The client can select whidh displayable
bitmjp is to be displayed on-the display surface and a different displayable bitmap may be selected by the clienft at any time.
Therg are from 1 to NCpredefined displayable bitmaps, where N is defined in the Raster Description Tablg. Predefined
displayable bitmaps-are’all created to be the same size as the display surface and may not be deleted. Additiongl displayable
bitmaips may be credted at any arbitrary rectangular size by the client. Client created bitmaps may be deleted.

In some environments the displayed bitmap is subject to spontaneous change in dimensions; for example, in winlow-managed
envitonmefits: Whether or not such spontaneous change in the displayable bitmap dimensions is allowed is indicated by an

in_the Output Device Description Table defined in ISO/IEC 9636-2. If such spontaneous change in dimensions is
allowed—the-device-coordinate-informationin-the Bitrnap-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-DISPLLAYABLE
. 7 :::Ll Adways client-defined
Full depth by definition. .
Either|client-defined or 1 1 ?:éit::n“tl);(;fizagbmary
predcl]ined and may be J
of arbitrary rectangular
size.
L _h—-
MAPPED BITMAPS

Always non-displayable and can be of arbitrary rectangular size. The pixels of a
mapped bitmap are one bit deep. They.may be either foreground or background values.
These abstract values are mapped.to actual colours of the client's choice when the
mapped bitmap is involved in an operation.

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

» #—
All other ‘pixels are BITMAP Foreground pixels are
mappéd-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
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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.

3.24

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

bitmgps) in the Raster State List.

The ¢
GET
then

3.3

3.3.1

The ¢
may
DISH
affec
DRA
funct]

3.3.3

A tw
bltm<
withg
selec
sourd
used

lient can define its own identifiers for bitmaps it creates or it may have identifiers defined for it by-using
INEW BITMAP IDENTIFIER. The identifier is passed as an input parameter to the CREATE BITMAP fu
Freates a bitmap with the given identifier.

Control of bitmap manipulations

The drawing bitmap

lient can select which bitmap is affected by drawing operations. This,is @¢ferred to as the drawing bitmap
be selected as the drawing bitmap regardless of its depth type or-displayability: FULL DEPTH or MA
LAYABLE or DISPLAYABLE. It is the currently selected drawing bitmap, not the current display bi
ed by functions such as PREPARE DRAWING SURFACE; VDC EXTENT, DEVICE VIEWPORT,
W ALL SEGMENTS. The client should select explicitly th¢-Current displayed bitmap as the drawing b
ons are to apply to the displayed bitmap.

Two-operand bitblts

p-operand bitblt function is provided to supportioperations that move and combine the contents of rectang
Ips in memory. The regions of interest are specified using points in VDC. The actual movement of da
ut regard to the VDC coordinate systems (see figure 2). If the destination for these operations is also
ed display bitmap then these operations may affect the displayed picture. The two-operand bitblt function
e and destination pixels according, to-the bitmap type and drawing modes in tables 1 and 2. The particular d
s specified as one of the parameters of the two-operand bitblt function.

the function
nction which

. Any bitmap
PPED, NON
tmap, that is
POLYLINE,
tmap if such

ar regions of

takes place
the currently
combines the
rawing mode
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(600,600) VDC

(0,0) VDC

A

e y extent | N
(VDC) [ ‘e

destination
Y ement ABC origin

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

ongm x extent (VDC)

————————————

Note, the actual transfer of pixels between source and destination regions is perfofmed without
regard to the coordinate system. The upper left source pixel shall always be moved to the upper
left destination pixel and is independent of the two different VDC systems of the bitmaps.

Figure 2 — Bitblt regions

3.3.3 Tile three-operand bitbit

Tile three-opdrand bitblts support the combination ©Of two sources and a destination for the data movement. One of the squrces
may be used gs a replicating tile and is referred to as the pattern. The drawing mode-3 operation used is specified as one pf the
parameters of the tile three-operand bitblt function, (refer to 5.4.5 and annex D). Annex E.3 illustrates the use of a tile {hree-

operand bitbl{ in tiling a filled area (the letter/’P) in the destination bitmap corresponding to the filled area given by the spurce
bitmap.

3.3.4 Bitmaps regions used-as patterns

In addition tofusing bitmap regions as tiles for a tile three-operand bitblt, they may also be used to provide the pattern data fpr fill
objects defindd in ISO/IE€ 9636-3. Figure 3 illustrates the use of a bitmap region as a pattern for filling.
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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) willactually be modified by the pattern data.

Figure 3 — Bitmapaegions used as patterns

Thergl is no restriction on the size of a bitmap region that may be used as a pattern. By using a bitmap region as lange as the area
being|filled and properly aligning it by setting the Fill Reference Point, the pattern bitmap region may be used to achieve the
effect|of a stencil, rather than a tile. Bitmap regions include their boundary.

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

3.3.§ Drawing modes

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

A deyice-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-valug may be used
if the fesult of a combining operation on any of the individual RGB components results in an overflow.

Implemen ependent 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.)


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

ISO/IEC 9636-6 : 1991 (E)

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, deqfination pixels are set to - background value whenever the result of the combining operation was a pixel yith
value equal to that of Mapped Bitmap Background Colour and to “foreground value” otherwise.

3.3.8 Repdering 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 eafh pixel affected in rendering an object, the drawing colour may either be the colour atttibute value associated
with the object (or edge) or the AUXILIARY COLOUR attribute value (if the associated TRANSBARENCY attributf is
OPAQUE). The drawing colour is combined with the destination pixel in accordance with the assoCiated DRAWING M(QDE
attribute value|and the result replaces the former value of the destination pixel. The Transparent Colour entry in the Raster
State List has rjo affect on this rendering operation.

3.3.9 Repdering 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 Cplour and Mapped Bitmap Foreground Colour in the Raster State List. Conceptually, an affected destinafion
pixel is expangled to a full-depth value according to whether it is foregrotnd or background. It is then combined with|the
drawing colouf (determined by the object's colour and transparency attributes) in accordance with the associated DRAWING
MODE attribufe value. If the result is equal to the value of Mapped Bitmap Background Colour then the affected destinafion
pixel is set to the “background value”, otherwise it is set to the “foréground 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 graphic ot)‘r'ect
and is treated i a manner similar to a Bitblt where the source array is provided by the client and the destination is the drawing
bitmap. The cdlour information in the pixel array maps directly to the pixels of the destination bitmap. Thus the starting ppint
and colour inf¢rmation are specified in a device-independent fashion, but the appearance of the final image depends diregtly
on the resolutipn and aspect ratio of the target device. An MxN array of device-independent colour specifiers are assigne to
an MxN array pf pixels (assuming-the-x and y scale parameters are both 1). The differences between CELL ARRAY, PIXEL
ARRAY, and Bitblt are illustrated in figure 4.
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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 rectangular region 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 VDC-to-Device Mapping and clipping

3.5.1 Determining the position and size of created bitmaps

The position on the display suriace and size, il pixels, ol the bitmap to be created are derived from the v DC 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 (1, 101)

Top Right Pixel (200, 150)

VDC Extent (1, 500), (200, 1)

Requested Device Viewport (1, 101), (200, 150)

Effective Viewport (1, 101), (200, 150)

Current Drawing Bitmap
(200, 1) VDC
200 pixels——=——» (200, 150 D€
S~— T Effective
(1, 500) VDC T~ ~. _50pixels Viewport
(1,101) DC

CREATE BITMAP with bitmap extent specified as (501, 501) 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
~—— 3 .
(501,501) VDC~2~~ < _ 10 pixels Effective
T~ Viewport
(501, 100) DC
NOTE - The boundary pixels are included as part of the definition of the bitmap. This
results in a size in x of (600 - 500 + 1) = 100 pixels, and a size iny of (100-91 + 1) =

1-Orerimeen}
1V PIACIS.

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
—are-not-treated-as-graphic-obje and-as-such;-obje ippingis-notapplied—The-drawing surface-clipping is applied
if the|[Drawing Surface Clip Indicator is on (i.e. either DSCRECT or VIEWPORT). This clip only applies whefrmodifying the
ination bitmap; it does not apply to either the source or pattern bitmap regions. The effective drawing| surface clip
rectanjgle includes the intersection with the destination region.

eCtSs SCct€

dimensions, in pixels, of the drawing bitmap if clipping has not been requested. If portions of;the source or pattern bitmap
regions lie outside of the bitmap it is permitted to produce device-dependent effects; the preferred behaviour is that the source
and pattern bitmap regions which extend outside the bitmap be truncated to that portion which does lie in the bifmap. Should
the phttern 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 jmplemented
behadiour is indicated by the Source Bitmap Truncation Capability entry in the Raster Description Table.

A CO{forming CGI raster implementation is permitted to produce device-dependent effects whénydrawing optside of the

If a bjtmap exceeds the limits of the display surface, that part of the bitmap outside 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 inquiry functions, as defined in clause 6, provide the client with the means to access the information fn the Raster
Descfiption Table, and Raster and Bitmap State Lists.: These description tables and state lists provide informatjon about the
current state and capabilities of the CGI Virtual Device:

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 list entries to their default values and all dynamically created entities are deleted.
recommended that, when possible, the content of the drawing surface is not affected by the INITIALIZE function.

It is

There are no sfate restrictions on the use of INITIALIZE or TERMINATE, i.e. INITIALIZE and TERMINATE-may be ysed

at any time (see ISO/IEC 9636-2, 5.2.1).
All functions|in ISO/IEC 9636-2 that address the drawing surface (for example, EXECUTE DEFERRED ACTIC

NS,

PREPARE DRAWING SURFACE, END PAGE, VDC EXTENT, etc.) only affect the current drawing bitmap. If the drawing

bitmap is a mapped bitmap then PREPARE DRAWING SURFACE will set all pixels of the drawing bitmap to

”»

“background value”.

For a CGI impllementation which supports the functionality defined in this part of ISO/IEC 9636, the VDC-to-Device Map
entries of the ¢urrent drawing bitmap determine the VDC-to-Device Mapping. The corresponding values of the Control
List defined ip ISO/IEC 9636-2 in such implementations are actually the corresponding entries in the current Draw

the

bing
tate
ing

Bitmap's Bitmap State List. Inquiry of the Control State List defined in ISO/IEC.9636-2 shall therefore always return vajues

for VDC-to-Degvice Mapping and Drawing Surface Clip entries from the current drawing bitmap's Bitmap State List.

When a function defined in ISO/IEC 9636-2 that affects these values is ihvoked, it is the Bitmap State List or the current

drawing bitmap which is updated. If another drawing bitmap is selected;.the values previously set in its Bitmap State List

come into use fn determining the VDC-to-Device Mapping and Drawing Surface Clip for subsequent output into the bitmap.

Where a descrjption of a clipping function defined in ISO/IEC 9636-2 refers to “the limits of the device's drawing surface
“the physical device limits”, then these terms should be interpreted as being equivalent to the drawing bitmap's dimension
pixels.

4.2 Intgractions with ISO/IEC.9636-3 (Output)

All functions ip ISO/IEC 9636-3 that address-the drawing surface (for example, POLYLINE, RECTANGLE, CIRCLE, TE
CELL ARRAY, etc.) 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 9636-3
result in these pbjects using the default fill bitmap.

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

Certain graphit objects'formed by functions of ISO/IEC 9636-3 may have the raster attributes DRAWING MODE and H
BITMAP assogiated‘with them.

will

i3]

or
s in

XT,

will

[LL

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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Abstract specification of functions

Introduction

This clause describes the abstract functional capabilities of the raster part of the CGI. The descriptions of individual functions

are grouped-omrthe-basts-of functiomat-assoctatromrasfottows:

5.1.1  Data types employed

The
par

The
ISO

5.1 Validity of returned information

retu

and no meaning should be applied to any of these parameter, values.

5.2

5.2.1 GET NEW BITMAP IDENTIFIER

Parameters:

Effedt:

5.2

For r:1[1 of the functions specified in this clause which solicit a résponse from the Virtual Device, a response Vi

Raster control functions

+ Raster attribute functions

Raster operation functions

gbstract specifications of functions detail the functions in terms of input and output‘parameters. The data|
eter is selected from a standard set and is identified in the functional specification by a standard abbreviatia

ta types and the abbreviations used in this part of ISO/IEC 9636 are taken from the complete list of data
EC 9636-1, 5.2.10.

ed as INVALID if an error was detected in executing the fiinction. In such cases, other output parameters

Raster control functions

ut response validity (INVALID, VALID)
ut bitmap identifier

e CGI returns a unique bitmap identifier. This bitmap identifier may be used as a parameter given to
ITMAP function.

type of each
n.

ypes given in

nlidity flag is
ire undefined

E
BN

he CREATE

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

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.

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.

2 CREATE BITMAP

Parameters:

In bitmap identifier
In bitmap extent
In depth type (MAPPED, FULL DEPTH)

BN
2p

13
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Errors:
Error identifier:

14

In bitmap displayability
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.

Raster control functions

(NON DISPLAYABLE, DISPLAYABLE) E

The Depth Type, stplayablhty, Bitmap Mode, Bottom Left Plxel Top Right Pixel, VDC-to-Device Mapping group, and

Drawing

. In

particular the Bottom Left Pixel, Top Right Pixel, and the VDC-to-Dev1ce Mapping group of entries are derived from| the

ght

Pixel pntries. These values are derived by the implementation after it has created the bitmap. Fér displayable bitmaps,
the Bpttom Left Pixel and Top Right Pixel may differ from the specified bitmap extent and consequently an
implementation may create a bitmap that is smaller than that specified. Bitmaps do not'share physical memory With

one another.

— The Requested Device Viewport and Effective Viewport entries are set to contain thé’entire bitmap as follows:

— If the value of the Specification Mode of Device Viewport in the state list of the currently selected drawing
bitmap is PHYSICAL DEVICE COORDINATES, then these entties are set to the coordinates of the Botfom
Left Pixel and Top Right Pixel DC values.

- If the 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).

— If the 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 §ize
of Pixel entry in the Raster Description Table.

It should be noted that since the aspect ratios are the_same, isotropy has no effect. Refer to ISO/IEC 9636-2, 3.3 for a
more detafled 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

Rec

the Control State List defined inISO/IEC 9636-2.

ification Mode of the Current Device Viewport is set to the value that is associated with the current drawing

See also 3|2.2 and 3.2.3 for a description of bitmap types.

NOTE -

implementation may only be able to provide displayable bitmaps that are the same size as the display surface.

3:602

gle, and Metric Scale Facfory of Drawing Surface Clip Rectangle are set to the default values as describef in

Cause:
Reaction:

Error identifier:

Cause:
Reaction:

Error identifier:

Cause:
Reaction:

Unsupported bitmap depth type requested
Function ignored.

3:605

Bitmap identifier already in use

Function ignored.

3:609

Unsupported bitmap displayability requested.

Function ignored.
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Error identifier: 6:601

Cause: Bitmap memory overflow.
Reaction: Function ignored.

5.2.3 DELETE BITMAP

Paramreters:
bitmap identifier BN

Effeqt:
e Bitmap State List and bitmap of the associated bitmap identifier are deallocated.

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

OTE — DELETE BITMAP informs the CGI Virtual Device that the client has no further need of the specified bitmap| The

Virtual Device may use this information as an indication to free the memory allocated to the state list and bitmap in a

dynamic memory allocation implementation.

rror identifier: 3:606
ause: Cannot delete the current drawing bitmap
eaction: Function ignored.

rror identifier: 3:607
ause: Bitmap identifier is assigned to a predefinéd displayable bitmap.

eaction: Function ignored.

rror identifier: 3:608
ause: Bitmap identifier is not assigned to a bitmap

eaction: Function ignored.

DRAWING BITMAP.

eters:
In bitmap identifier

Effeg¢t:
Belects the bitmap.jnto which all subsequent graphic output will be drawn.

NOTE - When/a bitmap is selected as the drawing bitmap, it becomes the output area for all subsequent CGI functions and
the deStination bitmap for all bitblt functions. When a bitmap is selected as the drawing bitmap, the Control Statg List
defined in ISO/IEC 9636-2 inherits the VDC-to-Device Mapping and Drawing Surface Clipping entries in the stafe list
of the currently selected drawing bitmap. Thus, for example, the client may specify a clipping rectangle, draw segnents,
lines, polygons, etc., with all output going to the selected drawing bitmap.

Par
BN

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: Bitmap identifier is not assigned to a bitmap

Reaction: 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 §.2.4.

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

5.2.6 MAPPED BITMAP FOREGROUND COLOUR

Parameters:
In ¢olour specifier CO

Effect:

The Mappged Bitmap Foreground Colour entry in the Raster State List is.set to the value specified and will be used ag the
colour to which the foreground pixels of a mapped bitmap are expanded.

When mapped bitmaps are used in bitblt operations, the background pixels are expanded to Mapped Bitmap Backgrqund
Colour arjd the foreground pixels are expanded to Mapped-Bitmap Foreground Colour before performing any gixel
combining operations. Additionally, when the destination bitmap is a mapped bitmap, if the result of the operation h:j the
same valug as Mapped Bitmap Background Colour the:corresponding pixel value is set to “background value”; otherwise,
the pixel yalue is set to “foreground value”.

5.2.7 MAPPED BITMAP BACKGROUND COLOUR

Parameters:
In olour specifier cO

Effect:

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

When mapped bitmaps are used in bitblt operations, the background pixels are expanded to Mapped Bitmap Backgragund
Colour the foreground pixels are expanded to Mapped Bitmap Foreground Colour before performing any pixel
combining operations. Additionally, when the destination bitmap is a mapped bitmap, if the result of the operation has|the

same valueas Mapped Bitmmap Background-Cotour the corresponding pixel value is set 1o ~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
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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

5.3.1 DRAWING MODE

Parameters:

drawing mode ((-n;.-D,1..n),(-n..n))

Effeqt:
e Drawing Mode entry in the Raster State List is set to the specified value. The-Current value of Dray
sociated with graphic objects created by the graphic primitive functions defined-in ISO/IEC 9636-3.

rawing mode is a compound data type that defines the pixel operation betweéen the source and destinat

[IX,IX]

ving Mode is

jon during all

utput operations. The first component specifies a class of drawing medes, while the second compone

itmap. A pixel operation performed on a specified destination pixel affects no other pixel in the desti

nt specifies a

ation bitmap

articular element within the class, see table 1. Pixel operations are performed on the actual pixel values sto:led within the

gion. For example, an (1, 3) operation, d’ = d MINUS s, which.aunderflows will not borrow from an adjace

The standardized classes of drawing mode are:

)

ADDITIVEOP: A class of drawing mode pixel operations based on normal unsigned two's complemg
between source and destination pixel values. The operations include: PLUS and MINUS, which are stan
and subtraction allowing overflow or underflow; ADDCAP, addition which does not overflow, but “cz
at the highest possible (unsigned) pixel valu¢; MINUSCAP subtraction which does not underflow, b
value at the lowest possible (unsigned) pixel value.

and destination pixel values. The-operations include: NOT, one's complement; AND, bitwise “and”
“inclusive-or”’; XOR, bitwise ‘‘exclusive-or”, and “replace”.

COMPARATIVEOP: A class$ of drawing mode pixel operations based on unsigned comparisons betwe
destination pixel values:-“The operations include: MAX, the maximum of a source and destination pi
minimum of a source-and destination pixel.

)

Class values aboye.3 are reserved for registration; negative values are available for private use.

he operands for the standardized operations are defined in table 1. For the boolean operations, each bit n o
fan be detérmined algorithmically by applying the following formula:

Dh= R3*(-S;*-Dp)+Rp*(-Sp*Dy)+

t pixel.

nt operations
dard addition
ps” the value
ut “caps” the

BOOLEANOP: A class of drawing tode pixel operations based on the standard boolean operations bgtween source

OR, bitwise

en source and
kel, MIN, the

[ a pixel value

Ry *(Sa*-Dy)+Ro*(Sp*Dy)

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

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

where,

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

significant bit

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.

17
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Table 1 - Drawing modes

Drawing Mode

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

(BOOLEANODR_4)
L= =Z7a~a A~/ arany

I ———

Operation
d=0
d'=s ANDd

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

d' ANOT-NAND A
TIN5 o-&

Raster attribute functions

oo

(BOOLEANOP, 5)
(BOOLEANOP, 6)
(BOOLEANOP, 7)
(BOOLEANOP, 8)
(BOOLEANOP, 9)
(BOOLEANOP, 10)
(BOOLEANOP, 11)
(BOOLEANOP, 12)
(BOOLEANOP, 13)
(BOOLEANOP, 14)
(BOOLEANOP, 15)

d=d
d'=sXORd
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

Errors:

5.3.2 FILL} BITMAP.

(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)

Error identifier: 3:603

Cause: Unsupported drawing mode / transparency requested
Reaction: The Drawing Mode eniry in the Raster State List is set to the specified value; at interpretation time, [the
default drawing-mode and transparency is used.

Parameters:
In bjtmap identifier BN
In pattern bitmap region 2P
Effect:

18

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 bitmap 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 associated TRANSPARENCY attribute is OPAQUE, the Fill Bitmap Region is replicated without regard to
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54.

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

PIXEL ARRAY

Parameters:

origin point

nx, ny (1..n)
x scale, y scale (1..n)
x direction (INCREASING VDEDECREASING VDC)
y direction (INCREASING VDC, DECREASING VDC)
drawing mode ((-n..-1,1..n), (-n..n))
transparency (OPAQUE, TRANSPARENT)

local colour precision requirement =0

colour specifiers

Effedt:

rectangular array of pixels is combined with the pixels in“th¢ drawing bitmap using the rectangular arr,
ihdependent colour specifiers.

e origin point specifies the location in VDC space of the first pixel to be drawn. The parameters nx and 7
umber of colour specifiers for each row, and the number of rows respectively. The parameter x scale specif

ws of pixels are to be used for each row of\colour specifiers. The parameter x direction specifies wheth
ixels in a row are selected in the direction;of increasing or decreasing VDC X. Similarly, y direction speq
ccessive rows of pixels are selected in the direction of increasing or decreasing VDC Y.

e local colour precision requirement parameter specifies the precision requirement for each colour com
iven colour specifiers, in the-case that Colour Selection Mode is DIRECT. A positive value specifies
umber of bits required to répresent the corresponding component of an RGB triple, and a value of zero spej
orresponding component)is to be represented as specified by the Colour Precision Log2 Upper Bound
ontrol State List.

he first integer ©f\the local colour precision requirement parameter specifies the precision requirement
olour specifiers;-in the case that the Colour Selection Mode is INDEXED. A positive value specifies

umber of bit§ required to specify a colour index, and a value of zero specifies that a colour index is to be r
ecified-by'the Colour Index Precision Log2 Upper Bound entry in the Control State List.

he‘pixels are combined with the drawing bitmap in the same manner as SOURCE DESTINATION BITBI

P

21

21

E

E

[IX,IX]

E

31

nx*ny CO

ay of device-

py specify the
es how many

ccessive pixels in the x direction are used for each colour specifier. Similarly, y scale specifies how many successive

PT successive
ifies whether

ponent of the
the minimum
cifies that the

entry in the

for the given
the minimum

ppresented as

LT, where the

ixel array colour specifiers are used as the source bitmap and the destination is the current drawin

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:

3:603
Unsupported drawing mode / transparency requested
At interpretation time, the default drawing mode and transparency is used.

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

Error identifier:
Cause:
Reaction:

Error identifier:
Cause:
Reaction:

19
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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 urce bitmap identifier BN
In rigin point P
In X, ny (1..n) 21
In direction (INCREASING VDC, DECREASING VDC) E
In y direction (INCREASING VDC, DECREASING‘VDC) E
In local colour precision =0 31
Out response 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 colour specifiers dx*dy CO
Effect:
A rectangular array of pixels from the bitmap designated by the source bitrap identifier is returned to the client|as a
rectangulpr array of device-independent colour specifiers.
The origip point 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 dire¢tion

specifies whether successive pixels in a row are selected in the diréction of increasing or decreasing VDC X. Similadlly, y
direction|specifies whether successive rows of pixels are selected in the direction of increasing or decreasing VDC Y|

colour precision parameter specifies the precision of the returned colour specifiers. If the current Colour
Mode is DIRECT, the parameter specifies the number of bits representing each colour component of the
olour specifiers. If the Colour Selection Mode is INDEXED, the first integer specifies the number of bits
g each colour index of the returned colour specifiers.

Selectio
returned

The pixel validity flag indicates, in general terms, how many valid pixels are actually returned as colour specifiers gt the
local colgur precision. {f-~ALL, then all nx * ny requested pixels are returned and are valid. If SOME, then only a|sub-

The parameters vx range and vy range specify the range within the requested nx * ny array which contained valid pijels.
vx range |specifies the starting and ending indices (sx and ex) for each row and vy range specifies the starting and erjding
rows (sy fand)ey). Note that the first index and row is numbered 0. If the pixel validity 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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5.4.3 GET PIXEL ARRAY DIMENSIONS

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
ut nx, ny (1.m) 21

interior of the rectangular region defined by region in the bitmap identified by the source bitmap identif
olour precision output parameter is a value appropriate for use in the function GET PIXEL ARRAY.

e local colour precision requirement parameter specifies the precision requirement-for-each colour com|
ixel array colour specifiers, in the case that Colour Selection Mode is DIRECT. A positive value specifies
umber of bits required to represent the corresponding component of an RGB tripleyand a value of zero spe
orresponding component is to be represented as specified by the Colour Precision Log2 Upper Bound
ontrol State List.

e first integer of the local colour precision requirement parameter specifies the precision requirement
ay colour specifiers, in the case that the Colour Selection Mode isINDEXED. A positive value specifies
umber of bits required to specify a colour index, and a value of zero specifies that a colour index is to be i
ecified by the Colour Index Precision Log2 Upper Bound entryrin the Control State List.

e value of local colour precision is the actual precision’that each colour specifier in the bitmap would
ased on the specified value of the local colour precision.reéquirement. The local colour precision parameter

ode is DIRECT. The first integer of the localcolour precision parameter specifies the number of bi
present a colour index value in the case that the Colour Selection Mode is INDEXED.

e values of nx and ny returned are the total-number of pixels required to fill the rectangle in each dimensio
ot applied, even if the region extends/béyond the VDC Extent of the drawing bitmap.

Bitmap.identifier is not assigned to a bitmap
Functien ignored.

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

etermines the number and precision of bitmap pixels in x and y dimensions, nx and ny respectively, that are in the

er. The local

ponent of the

the minimum
cifies that the
entry in the

for the pixel
the minimum
epresented as

be returned,
specifies the

umber of bits required to represent the corresponding component of an RGB triple in the case that the Colpur Selection

s required to

h. 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
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Effect:
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.

Raster operation functions

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 bltmap is found by addmg the sxgned x oﬁ’set and y oﬁ’set parame[ers to the coordmates of the source

two bitmaps have dlfferent VDC to- Dev1ce Mappmgs (see ﬁgure 2) Should plxels of the source bltmap regxon lle ouL'
of the sourfe bitmap then truncation (as described in 3.5.2) may occur.

The sourcg data is not affected by the transfer unless the source and destination bitmap regions overlap. Inthis case,
resulting spurce and destination bitmap regions will appear in the same way they would have had the (Source data f]

been copiefl to a temporary buffer and from there combined with the destination.

Table 2 describes 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):

MAPPEI 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 of
Mapped Bitmap Background Colour are written back
into the destination as background pixels. All other pixel
colours are written as foreground pixels.

MAPPED MAPPED Expand both bitmaps and conceptually combine the pixel
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 and transparency rules to full-depth pixels.

(See also anney C.2.)

Errors:

Error idenlifier:
Cause:
Reaction:

3:603

Unsupported drawing mode / transparency requested
At interpretation time, the default drawing mode and transparency is used.

ZO0.

Error iden Lﬁcr B
Cause:
Reaction:

2
J.0UO

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

22
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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:

isfunction—utilizes-three-bitmap-regions—and-up-to-three-separate-bitmaps he pattern. source-and-destination are

combined in a manner specified by the drawing-mode-3 and transparency parameters. The destinationHitmap is the
current drawing bitmap.

If transparency is TRANSPARENT, the pixels of the source bitmap region are used to determine transparencly (see 5.2.8).

e pattern region specifies the location and extent of the pattern bitmap region in the patternbitmap. The reference point

specifies the location in the destination bitmap of the corner of the pattern bitmap region (see figure 3).| The pattern

conceptually extends as a tile over the entire destination VDC space. Pattern data is notaffected by the tranler unless the

pattern bitmap region overlaps the destination bitmap region. In this case, the result on the pattern and destination will be

d¢vice-dependent. Some devices may be especially efficient in applying the pattern\bitmap region if the sizg in pixels of

e pattern is of a certain size in either or both x and y. The Preferred Bitblt Pattern Size entry in the Raster] Description

Thble indicates if there is such a preferred pattern size. A value of one for either dimension indicates there is ho particular
size that is more efficient to use than another. If one or both of the values.is greater than one, the pattern application is

ost efficient if its size in that dimension is the preferred size.

e source and destination bitmap regions are defined by two points‘representing the diagonal corners of a regtangle. One

corner in each bitmap is defined explicitly with the source origin and destination origin parameters. The jother corner
pint in the source bitmap is found by adding the signed x ¢ffset and y offset parameters to the coordinates of the source
otigin point. The destination bitmap region will be the same size and orientation as the source bitmap regiop even if the
two bitmaps have different VDC-to-Device Mappings (see figure 2). Should pixels of the pattern bitmap regiqgn lie outside
of the pattern bitmap or pixels of the source bitmap-région lie outside of the source bitmap, then truncation (as described

il 3.5.2) may occur.

rgsulting source and destination bitmap-regions will appear in the same way they would have had the sol
b¢en copied to a temporary buffer and from there combined with the destination.

e source data is not affected by the transfér-unless the source and destination bitmap regions overlap. In uﬂhis case, the

ce data first

Dirawing-mode-3 is a compound:data type parameter that defines the way the pattern, source, and degtination are
combined to form the result:- The first component specifies a class of drawing modes, while the second component
specifies a particular element within the class.

The only standardized class is:

1) BOOLEANORP: )There are 256 possible boolean values for drawing-mode-3, which define all possible boolean
combinations of three logical variables. An itemized list of all 256 values defined in terms of the boolean operations
(AND,©OR, XOR, and NOT) is provided in annex D.

The pringiple used is to define, for each of the eight possible combinations of three bits (pattern, source, destipation) what

the résult will be. By specifying the eight single-bit values for the result, the boolean operation is uniquely d:{‘:ned.

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
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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 al cnnthmlr‘nlly hy apply!ng the fnllnw;ng formula:

LAULINAILA Aglriiinieally o AT AU AUs

Dp= R7*(-Pp*-Sp*-Dp) + R*(-Ppn*-Sp*Dp)+
Rs*(-Pp* Sp*-Dp) + Rgy*(-Pp* Sp*D,)+
R3*(Pp*-3,%-Dn) + R2*(Pn*-5,*Dy)+
Ry *(Pp* Sp*-Dp) + Ro*(Pp* Sp*Dy)

where, [R7.Rg is the 8-bif drawing-mode-3 boolean result specilication.
P, Sn, and Dy, refer to the nth bit of the Pattern, Source, and initial Destination pixel values respectively-
* indicates logical AND
+ indicates logical OR
- indicates logical NOT
Class valyes above 1 and operation values above 255 are reserved for registration; negative values for these comporjents
are availaple for private use. Table 3 describes the combination rules for pattern, source and déstination bitmap regions for
the bitmap depth types:
Table 3 — Three-Operand BITBLT rules
Pattern Depth | Source Depth Destination Operation
Typé Type Depth Type
= —— e e ]
FULL DEPTH | FULL DEPTH | FULL DEPTH | Normal operattion (Note 1).
MAPPED FULL DEPTH | FULL DEPTH | Expand the pattern 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 Expand the mapped bitmap and then conceptually combine with
the full-depth bitmaps. 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.
MAPPED FULL DEPTH | MARPED Expand the mapped bitmaps and then conceptually combine
with the full-depth bitmap. 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.
FULL DEPTH | MARPED MAPPED Expand the mapped bitmaps and then conceptually combine
with the full-depth bitmap. Resulting pixels having the value of
Mapped Bitmap Background Colour are written back into the
destination as background pixels. All other pixel colours are
Wlil.l.Cll a fUnglUulld pi)\Clb.
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 will only return values of one or more entries in a descrip
table or state list.

Refer to ISO/IEC 9636-1, 5.2.7.

6.1.1 Data types employed

The abstract specifications of functions detail the functions in terms of input and output parameters. The data type of ¢ach

parameter is s¢lected from a standard set and is identified in the functional specification by a staridard abbreviation. Both
data types and|the abbreviations are taken from the complete list of data types given in ISO/IEC-9636-1, 5.2.10.

6.1.2  Validity of returned information

For all the inqypiry functions specified in this clause, if any of the inquired information(is available, the response validity fl:
returned as VALID and the values specified in the output parameters are returned) In'the case of a VALID response, if the!

the

g is
re is

any possibility that any of the individual parameters within the response are'not valid, then the response itself will contain

additional (al

ays valid) parameters which indicate which of the other retufred parameters are valid.

If the inquired information is not available or the inquiry function is-ansupported, the response validity flag is returne

d as

INVALID and the specified output parameters are undefined. No other meaning should be applied to these other output

parameters.

6.2 Raster description table

6.2.1 INQUIRE RASTER CAPABILITY

Parameters:
Out sponse validity (INVALID, VALID)
Out umber of predefined displayable bitmaps (1..n)
Out isplayable bitmiap creation supported (NO, YES)
Out itmap forfats supported (FULL DEPTH, MAPPED AND FULL DEPTH)
Out umber. of bits per full depth pixel (1..n)
Out awing mode/transparency support (NONE, SOME, ALL)
Out awing mode-3/transparency support (NONE, SOME, ALL)
Out number of supported bitmap mode combinations (1.3)
Out array of supported bitmap mode combinations (INDEXED, DIRECT, MIXED)
Out size of pixel >0
Out preferred bitblt pattern size (1..n)
Out source bitmap truncation capability (NOT TRUNCATED, TRUNCATED)
Out previous display bitmap data (CLEARED, PRESERVED)

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) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
Out total number of list elements in description table (0..n) I
0 list of supported pairs ((-n..-1.1..n), (-n..n)
(OPAQUE, TRANSPARENT)). [ n[2IX,E]
Effect:
Seg 6.1.2.
6.2.3 | INQUIRE LIST OF SUPPORTED DRAWING-MODE-3/TRANSPARENCY PAIRS
Paramieters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Oyt response validity (INVALID, VALID) E
Oyt total number of list elements in description table (0..n) I
Oyt list of supported pairs ((-n..-1,1..n), (-n..n),
(OPAQUE, TRANSPARENT)) | n[2IX,E]
Effect]
Seg 6.1.2.
6.3 | Raster state list
6.3.1 | INQUIRE RASTER STATE
Parameters:
Oyt response validity (INVALID, VALID) E
Oy display bitmap identifier BN
Oyt drawing bitmap identifier BN
Oyt drawing mode ((-n..-1,1..n), (-n..n)) [IX,IX]
0 selection'mode of mapped bitmap foreground colour (INDEXED, DIRECT) E
Owt mapped bitmap foreground colour 60}
Ot selection mode of mapped bitmap background colour (INDEXED, DIRECT) E
Out mapped bitmap background colour CcO
Owt selection mode of transparent colour (INDEXED, DIRECT) E
Out transparent colour CO
Effect:
See 6.1.2.
6.3.2 INQUIRE LIST OF NON-DISPLAYABLE BITMAP IDENTIFIERS
Parameters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
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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 pumber of list elements requested (0..n) I
In index (within list) of first element to return (1.) I
Out response validity (INVALID, VALID) E
Out fotal number of list elements in state list €0..n) I
Out ist 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 Fesponse validity (INVALID, VALID) E
Out depth type (MAPPED, FULL DEPTH) E
Out (isplayability (NON DISPLAYABLE, DISPLAYABLE) E
Out bitmap mode (INDEXED, DIRECT, MIXED) E
Out bottom left pixel DP
Out fop right pixel DP
Out VDC extent 2p
Out [sotropy (NOT FORCED, FORCED) E
Out horizontal alignment (LEFT, CENTRE, RIGHT) E
Out vertical 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 requested device viewport PVP
Out pffective viewport PVP
Out irawing 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

these functions are found in clause 6.
7.1 | Raster description table
This describes the characteristics and capabilities of the Virtual Device, with respect to the raster functionality.
Table 4 - Raster Description Table
Entrly Possible Values Data
- —— ——
Raster Capability:
Number of Predefined Displayable Bitmaps (N) (1..n) 1
Displayable Bitmap Creation Supported (NO, YES) E
Bifmap Formats Supported (FULL DEPTH, MAPPED AND FULL DEPTH) E
Number of Bits Per Full Depth Pixel (1.n) I
Drawing-Mode/Transparency Support (NONE, SOME, ALL) E
Drawing-Mode-3/Transparency Support (NONE, SOME, ALL) E
Number of Supported Bitmap Mode Combinations (1..3) I
ay of Supported Bitmap Mode Combinations (INDEXED, DIRECT, MIXED) E
SiZe of Pixel (>0) (Note 1) 2R
Prg¢ferred Bitblt Patterri Size (1..n) (Note 2) 21
Sofirce Bitmap Truncation Capability (NOT TRUNCATED, TRUNCATED) E
Prgvious Display Bitmap Data (CLEARED, PRESERVED) E
Supported Drawing-Mode/Transparency Pairs:
Ligt of Drawing-Mode/Transparency Pairs containing:
Drawing Mode Class (-n..-1,1..n) IX
Class Element (-n..n) IX
['ransparency (OPAQUE, TRANSPARENT) E
Supported Drawing-Maode*3/Transparency Pairs:
Ligt of Drawing-Mode-3/Transparency Pairs containing:
Drawing Mode-Class (-n..-1,1..n) IX
Class Element (-n..n) IX
[rangparency (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
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 Default
— — — —
Raster State
Display Bitmap Identifier (imp.dep, Note 1) BN (imp.dep, Notg 2)
Drawing Bitmap Identifier (imp.dep, Note 1) BN (imp.dep, NOEI 2)
Drawing Mode containing:
Drawing Mode Class (-n..-1,1..n) IX 1
Class Element (-n..n) IX 3
Selection Mode of Mapped Bitmap Foreground Colour | (INDEXED, DIRECT) E INDEXED
Mapped Bitmap Foreground Colour CO 1
Selection Mode of Mapped Bitmap Background Colour | (INDEXED, DIRECT) E INDEXED
Mapped Bitmap Background Colour CcO 0
Selection Mode of Transparent Colour (INDEXED, DIRECT) E INDEXED
Transparept Colour CO 0
Non-Displayable Bitmap Identifiers:
List of Bitmap Identifiers (Note1) nBN empty
Displayable Bitmap Identifiers:
List of Bitmap 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 bitmay identifiers is reserved for predefined displayable bitmaps (where N is defined in the Raster Description Table).
2) The defapilt for the Display Bitmap Identifierand Drawing Bitmap Identifier shall be the same.
3) A list of pitmap identifiers associated with-IN' predefined displayable bitmaps.

7.2.2  Bjtmap state list

A copy of thg Bitmap State List/is created for each predefined displayable bitmap when the CGI Virtual Device is initialjzed.
A copy of thg Bitmap State.List is created on each occasion the function CREATE BITMAP is invoked.

Table 6 — Bitmap State List

Entry Possible Values Data Type lﬂ__lt_a
B — —

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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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)
Eff¢ctive Viewport 2VP (Note 3,4)

Drawjng Surface Clipping:

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

PHYSICAL DEVICE COORDINATES)
Mefric Scale Factor of Drawing Surface Clip 0 R 1.0
Redtangle

fined at CGI initialization time for predefined displayable bitmaps to be equal to the values of the Display Surface Bottom
ft-Comer and Display Surface Top-Right Comer entries in the Output Device Description Table defined in ISO/IEC P636-2.
fined at CREATE BITMAP time for client-defined bitmaps. May be subject to spontaneous change for displayable bitmaps
e the Output Device Description-Table in ISO/IEC 9636-2). Non-displayable bitmaps are not subject to spontaneous change.

Deefined at CGI initialization time for predefined displayable bitmaps to be FULLL DEPTH. Defined at CREATE BITMAP time
Defined at CGI initialization time for predefined displayable bitmaps.to be DISPLAYABLE. Defined at CREATE B[TMAP

efined at CGI initialization time for predefined displayable bitmaps to be the default values for VDC-to-Device Mapping in the
pntrol State List. For client-defined bitmaps the state list of the current drawing bitmap are used to determine these vilues at

he entire bitmap in the same device viewport specification'mode units as the current Drawing Bitmap at bitmap creation time is

NOTES
1)
fqr client-defined bitmaps.
2)
time for client-defined bitmaps.
3) D
G
CREATE BITMAP time.
4) T
uged.
5) plies to both the requested device viewport and, the effective viewport.
6)
(
7 D

=

efined when the CGI Virtual Dévice is initialized as the default values of the YDC Extent in the Control State List. Otherwise,
He values of the bitmap extenityparameter at bitmap creation time.
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Annex A

(normative)

Formal grammar of the functional specification

A.l Int

This gramm3
encoding sch

of these can be found in ISO/IEC 9637.

A.2 Notation used

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

<symbol: megning>

comment
returned: <sy

A3 De

<part 6 funct

roduction

eme. The terminal symbols correspond to the CGI basic abstract data types. Encoding and répresentation d

- 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)

:= <symbol-2>
<symbol-2>

mbol>

tailed grammar

on> <raster,operation functions>
<raster.attribute functions>
<raster control functions>

<raster inquiry functions>

A4 Ralster operation functions

<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>

r is a formal definition of the Raster portion of standard CGI syntax. It shows all productions regardless ¢f the

etails
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Raster operation functions Formal grammar of the functional specification
<transparency>
<local colour prec requirement>
<colour specifier>*

<point> = <vdc value>(2)

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

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

<coloyrspecifier> .= <BDI_COLOUR_INDEX> I<BDT_COLOUR_DIRECT>

<draw]ng mode pair> ;= <BDT_INDEX: drawing mode class>

<BDT_INDEX: drawing mode operation>
<transparency: enumerated> ::= <OPAQUE> | <TRANSPARENT>

<get pixel array> = <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 [colour prec> = <BDT_INTEGER>(3)
<local|colour prec requirement> ::= <BDT_INTEGER3(3)
<response validity> = <validity flag>

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

<validfty 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 DESTINATION BITBLT>
<BDT_CSN_VALUE: source bitmap identifier>
<point: source, destination origin>(2)
<point: reference point>
<vdc value: x, y offset>(2)
<drawing mode pair>
<transparency>

<sourde destination 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)

<tile three operand bitblt>

33
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<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 attribyte function> ::= <DRAWING MODE>
<drawing mode pair>
| <FILL BITMAP>
<BDT_CSN_VALUE: bitmap identifier>
<point: pattern bitmap region>(2)

A.6 Raster control functions

<raster contrgl 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_GSN_VALUE: bitmap identifier>
| <DISPLAY BITMAP>
<BDT_CSN_VALUE: bitmap identifier>
|  <MAPPED BITMAP FOREGROUND COLOUR>
<colour specifier>
| &MAPPED BITMAP BACKGROUND COLOUR>
<colour specifier>
)~ <TRANSPARENT COLOUR>
<colour specifier>

<MAPPED> | <FULL DEPTH>
<NON DISPLAYABLE> | <DISPLAYABLE>

<depth type: gnumerated>

<displayabilify: efiutherated> ::

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>
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<inquire list of supported drawing mode/transparency pairs>
<inquire list of supported drawing mode 3/transparency pairs>
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= <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)

<depth {ypes supported: enumerated> = <FULL DEPTH> | <MAPPED AND FULL DEPTH>
<drawirlg mode support: enumerated> = <NONE> | <SOME> | <ALL>

<previofis display bitmap data: enumerated> ::= <CLEARED> | <PRESERVED>,

<bitmag} mode: enumerated> = <INDEXED> | <DIRECT> | <MIXED>

<yes no|flag: enumerated> n=  <NO>I<YES>

<bitmap) truncation support: enumerated>  := <NOT TRUNCATED>| <TRUNCATED>

<inquirg list of supported drawing mode/transparency pairs> =

<drawing mode / transparency pair> ::=, ~<drawing mode pair>

<inquir¢ list of supported drawing-mode 3/transparency pairs> u=

<drawi -

<inquire raster state> ::=

<BDTINTEGER: I ¢ i ; birmati
<bitmap mode: supported combinations>(3)
<BDT_REAL.: size of pixel>(2)
<BDT_INTEGER: preferred bitblt pattern size>(2)
<bitmap truncation support>

<previous display bitmap data>

<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>

v

<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>
<drawing mode-3 / transparency pair>*

o 1 - 1r>
<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-ind chin

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

<inquire lisq 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 in-State 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 poipt> = <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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|
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A.8 Terminal symbols
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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

represeptation depends on the encoding scheme used. Encoding and representation details can be found in ISO/IEC|9637.

T_COLOUR_DIRECT>
T_COLOUR_INDEX>
T_CSN_VALUE>
T_FIXED_INTEGER_8>
T_FIXED_INTEGER_16>
T_FIXED_INTEGER_32>

MPARATIVEOP?>
CREASING VDC>

<DSCRECT>

<FDRCED>

<FRACTION OF DISPLAY SURFACE>
<FULL DEPTH>

<INCREASING VDC>

<INDEXED>

<INVALID>

<LEFT>

<MAPPED>

<MAPPED-AND FULL DEPTH>
<MIXED3>

<MIELLIMETRES WITH SCALE FACTOR>

<N©>

<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 funclion name> ::= <CREATE BITMAP>

| <DELETE BITMAP>

| <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 IDENTIEFIERS>

I <INQUIRE LIST OF NON-DISPLAYABLE BITMAP IDENTIFIERS>

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

| <INQUIRE RASTER CAPABILITY>

| <INQUIRE RASTER STATE>

I  <MAPPED BITMAP BACKGROUNDOLOUR>
I  <MAPPED BITMAP FOREGROUND COLOUR>
| <PIXEL ARRAY>
I  <SOURCE DESTINATION BITBLT>
| <TILE THREE OPERAND BITBLT>
| <TRANSPARENT COLOUR>
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