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Introduction

The PS 390 raster system consists of a printed circuit card that outputs static images to a 1024
(column) by 864 (row) pixel raster display. Each pixel is 24 bits deep for addressing into a
red—-green-blue color lookup table that is 24 bits deep.

The PS 390 raster system can be used to display polygon wireframe models and shaded images
derived locally from PS 300 polygonal models, or it can be used as a frame buffer to display
host-generated images. When used as a frame buffer, the PS 390 only serves as a
communications link between the host and the raster system. No standard PS 300 commands or
data structures are used to display host-generated images.

This document describes how to display host~generated images using the FORTRAN and Pascal

Graphics Support Routines (GSRs) and user—generated routines. Programming examples for both
methods are provided.

This manual assumes that you are familiar with creating raster images. If you need background in
this subject, the following books contain detailed sections on raster graphics:

J.D. Foley and A. Van Dam: Fundamentals of Interactive Computer Graphics.
Addison-Wesley Publishing Company, 1982.

William M. Newman and Robert F. Sproul: Principles of Interactive Computer Graphics.
McGraw-Hill Book Company, 1979.

Conrac Division: Raster Graphics Handbook. Conrac Corporation (600 North Rimsdale
Avenue, Covina CA, 91722), 1980.

Donald P. Greenburg: Introduction to Raster Graphics. Siggraph '83 Tutorial, 1983.

PS 390 Raster Concepts

The basic steps required to display a host-generated picture on the PS 390 are:

® Determine what your picture will look like (determine pixel values and the addresses
into the lookup tables).

® Set the logical device coordinates to specify the proper size and position of the raster
image.

e Transfer this information from the host to the PS 390 via the Graphics Support
Routines or user-written routines.

PS 390 Raster Programming



PS-390 Rastér Prograriming”

Thiree features of the PS 390 image buffer méde are::

@ Jt:is mn—length encoded

r ‘en, and blue color lookup tables\a_

o: It specifxes’ logival:'device «coordinates ito “define the:poruon:ot:virtual address space

. (the total coordinats. area insWwhichipictures-can b¢ ¢reated) that contains the raster

picture. This allows . flexibility! in. positioning. a' ‘picturé relative:to the actual screen
dlspla,y

These con" ‘pts and thexr apphcauon in the PS’ 390 raster system ‘are discussed in detail in
the followmg séctions.’

Run-Length Encoding -
Some! raster systems fequire that you encode a raster picture pixel by pixel. That is, each
pixel on the raster séreen mustbe addressed individually. In contrast, the PS 390 accepts
raster data from the host in run-length encoded format. Both the Graphics Support
Routines and user-written routines specify run-length encoding.

In: runi~length. encoding; . a<set of: consecutive pixels: of the same color is specified in a
single;cormmand’ éonteining the numbser:of consecutive pixels and the color value of the
pixels.;-Since, in practice; most pictures contain-many: sequences ‘'of consecutive pixels of
the same color, run-length encoding allows more efficient picture transmission than
pixel-by-pixel encoding in all but the most complex and high-resolution raster pictures.

For example, if the bottom third of your raster picture is a background color, one
run-length encoded command could specify the color for those 294,912 (1024x288)
pixels. Pixel-by~-pixel encoding would require 294,912 separate single—pixel commands.

Color Lookup Tables

Any displayable color is a combination of three components—-red, green, and blue, the
primary phosphor colors used in the raster display’s additive color process. Varying the
intensity of these three color components produces the wide variety of colors available to
the raster display.

The PS 390 raster system does not specify colors directly, but rather refers to locations in
color lookup tables (LUTs) that contain the color entries. Each pixel on the raster
display is 24 bits deep. That is, 24 bits of data address each pixel’s color value in the
color lookup tables with 8 bits to specify entries in the color lookup tables for each red,
green, and blue color. Since the 24 bits of pixel data do not specify a color directly, this
is sometimes referred to as “pseudocolor” specification.

There are 3 color lookup tables on the raster card, one each of red, green, and blue. The

color lookup table entries (derived from the 24 bits of pixel data) contain a precise color
level, or intensity for a specific color.

2 PS§ 390 Raster Programming



PS§.390Rasper Prograranting-,

Each entry in the 3 lookup tables is. 8-bits.deep,. providing-22* potential celors - Each set,
of 8 bits specifies the intensity of the corresponding red, green, or blue color. Each
lookup table has 256 (0-255) possible entries (i.e., 8 bits of:address perreokup table) »
providing 224 (2563) usable colors. This prov1des more dlsplayable colors than there are

®
actual pixels on the raster screen. Natura{lly, ‘the human eye ‘cahnot axstmgulsh Between
this many shades of .colors..;~This.;permits “smooth shading™rofthost-generatedyraster
pictures. If the eye could actually perceive the: slight. differences in: shades: of colors; you
would see banding (stripes iof different. shades)iinstead of smodth.shading:T

These color tables are preloaded at boot time, with 2 gamma-qorrected lookup table. This
gives the appearance on ‘the’ screen of a linear change in integrity as t}}d gxd'ex changes
(i.e., location 20 is twice as bright as 10). A

Figure 1 provides a graphic representation of how the 24 bits of pixel data map te-the 24,
bits of the color lookup tables. The top of the figure shows the image buffer memory of
the system. Each pixel contains .24 bits of pixel.data made up-ef 8 Pbits-of reds: & bits: of:
green, and 8 bits of blue pixel data: ; These-bits, specify the address in: the. golor:lookup ..
tables.

The 8 bit entries in the color lookup tables specify intensities of red, green, and blue

(RGB). The 8-bit. digital=to-analog: convertérs:ehange these: digital’ valuessto: arialog:
signials which drive- the red, green,sand blue guns~that.stimulate :therRGB trigds entha:-
raster display screen. The;:eye blends:these intensities:to generate:thespecifiedcolor. .

- PS 390 Raster Programming . 3
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Logical Device Coordinates

The raster option has a virtual addi‘ésrspace*fyom -32768 to! 2047 i both X and.Y (5¢¢”
Figure 2). The portxon-o,f‘yl,rmafl'aﬂdress”sﬁace t:hat is actually chsplaved isfrom 0t 1023"
in X and from 0 to 863 in Y, and is called “screen space.! A picture can-be placed
anywhere in the virtual address space. The poruon .of that p“rctiure which overlaps with
screen space will be dlsplayed (see Figure 2)

When the raster.. system is booted, the logical device coordlﬁ@tes défauttto T £1024%864
screen size starting at 0,0. Of course, once you have; specrﬁed@ different set of logical
device coordinates, this becom;gmtgewnew def@glt xalue

The logical device coordinates are speéiffed as ranges of Xand ¥ \;a]sues* ~They define the

dimensions and position of the area that’ coniaiixs the picturé and cambe; laxger or smaller
than screen space.

Logical device coordinates specify:

e

1. The size of the raster picturei—w

2. Where the picture will appea ‘ vn'm Address space

3. Where “wraparound” will occur.. Wraparound occurs whem»ﬂ%wmmlength-eﬁ@oded
command hits the limit of the X- cvogr_dymates (the end of a oW of pixels) and begins a |
new row of pixels. ' ' '

When sending the logical device coordma,tes for a picture that 1s*Targerﬂra;r‘sc1°een space,
data outside of screen space are dlscarded The data can be re-senm thé*image' “buffelz to
display another portion of the raster 1mage in-sereen-space. Changmg the’ logxcal device
coordinates and starting position, and resending the _Rlcture, plaCes a x‘xewﬁo‘rﬁon of the
image in screen space without recalculatmg the image. Only the portugn of the logical
device coordinate picture that coincides with screen space w111 be v131b1e (see Flgures -3
and 4).

The logical device. dccox:dmaﬁe range should correspond!to the" actudl sizé of the
precalculated raster image f correctly run-length ncoc}ed when\ths’“current pixel
location reaches the’ ngimt boundary of the logical d!ewcegcoordmates, t.he next pixel
location automatically begm; at the left boundary of the logical device cé)ordmates with
the Y value incremented by one, addressing the pixels} in the next row. In other words,
raster images in me’PS%O@o,Lom left. m@t,pottoha to ﬁop This allows you to send
an entire picture with cmfy Qhe current. plxel locaumt rather t#xan having tofstart each new
row of pixels with a new. plxél location, ™~ %

PS§ 390 Raster Programming ' 5.
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+2047 —
7d
U )
LDC<Range <\‘ . Space
A
xmin = 0 xméx = 1023 [,
— = A =
Y -~ LDC Range —
A\ 4
Virtual Address Space
-32768 { 7/ 42047
, P L Y S
' g [AS390012P1

‘Figure 3. Coordinate Ranges for a Raster Display

Figure 3 illustrates the coordinate ranges for virtual address space (the total coordinate
area in which pictures carFbé ¢reated); Sample logical ddvice coordinates specified by the
programmer (in this case, shown in the shaded area specifying a 1024 x 1024 image), and
the actual screen space that can be displayed at any given time.

Run-length encoded commands make no mention of absolute pixel location. The
commands simply specify the next (n) consecutive pixels starting at the current pixel
location. (The current pixel location is the point in the logical device coordinates where
the run-length encoded command begins loading pixels.) It follows that an entire picture
can be repositioned by changing the logical device coordinate specifications (which are
the only specifications that refer to absolute pixel locations) and retransmitting the picture
data that fall in the new logical device coordinates. No change to the encoded pixel data
is necessary.

Figure 4 shows virtual address space (the entire area in which a picture can be created), -
the logical device coordinate range (specified by the WRPIX command described in the

PS 390 Raster Programming : 7
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ne)'it’;sé‘:éti;)rﬁf arfdﬁie scréen spacé‘cornitaitiing the portion of the’picture that will actually
be displayed on the raster ‘tonitor.

7 / /
+204 7/
: Screen
Space
, . )
! Logical Device
Coordinate Range
Y {’_/ //
A 4
Virtual Address Space
/  /
_327§8 ) / ) / o msesey RO

Figure 4. Virtual Address Spact, Logical Dievice Coordinate Range, and Screen Space
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Figure 5 shows that. the logical- device coogchpate Iange has been cbang@d 50. that the
lower left-hand area of the logical device coordinate range. cmpmﬂgﬁ w;th §creen \ ;p. .
Note that a new section of the raster image is in screen space after the picture data have
been retransmitted. Also, screen space remains fixed: the new logical device coordinate
range has changed what actually appears“in screen space.

7 / /
+204 —————r
New LDC Range
Screen
Space
A ~
|
Y /1/ g
v
Virtual Address Space-
/  /
-32768 J /7 . Lisoses | T2047
<« P 2%3 T B gbi’l Ay L IS -

Figure 5. Displayed Raster Image Within Lower Left LDC Range
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The-raster option has-the ability of.virtual \pixel addressing of: *«. wc7.
-32768 <= X <= 2047, -32768 <= Y <= 2047

of which the portion that is actually displayed is: "
0<=X <=1023, 0 <= Y <= 863

The logical device coordinates (Xmin <= X <= Xmax, Ymin 4=Y <= Ymax) can be
any subset of this range.

To position a raster image of 200x200 on the center of the screen, the values should
be:

Xmin = 412 ([1024-200]/2)
Xmax = 611" "(Xmin + 200 ="1)
Ymgin}= 332 ([864-200]/2)
Ymax} = 531--(¥Ymin +-200-—-1)-

/ /
1 = ﬂl /
PICTURE

Logical |

Device /
Z Coordinates ™~ 531 v 7
. 332 Y
i 412 X 611 X

. L
L / _

 Screen (1024x864)

Virtual Address Space

/  /
/o /

IAS390013P1

Figure 6. Centering a Raster Picture
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P390 Riistet Programming

To get the center of a 1024x1024: image on the physical screen, the:ogtcal device
coordinates values should be:,

Xmin = -0 ([1024-1024]/2),: +
Xmax = 1023 (xmin + 1024 - 1)
Ymin = -80 ([864-1024]/2)

Ymax = 943 (ymin + 1024 - 1)

/ /
/7
943 Y T}
Logical s
Device
Coordinates PICTURE
\~ Ir m ]
4 v/ |
- 0 X n/ 1023 X//
N !
- Bereen B /
Virtual Address Space y
/
/ / IAS390014P1

Figure 7. Displaying a Section of a Raster Picture

PS 390 Raster Programming
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RS 390<Rdster Programming:

Encoding A Picture With Raster Modes

This section” dfscusses( the basxc raster” mode Qf t;'le 1mage b" ffer, Wr1te Pixel Data
(WRPIX) “and ho’w’ lt fhncuons tTabIe 1 hsts the basx raSter mbde and the results of
using the mode )y The actual uriinlementauon is desqpbgd m the followmg sections about
how to use"the" Graphxcs Support R‘ounnes (or user—wntten host rouunes

R N AN JEOETINGET RNOUSLS

The mode listed in Table 1 is described in the next section. Table 2 in the Graphics
Support Routines section provides a quick reference to commands in WRPIX mode and
shows the Graphics Support Routines that implement these commands.

Table 1. Raster Modes

MODE DESCRIPTION SHORT NAME RESULT
Write Pixel Data - WRPIX Write red-green-blue pixel data

Writing Pixel Data (WRPIX)

There are two basic steps to encoding a picture in WRPIX mode: setting set up raster
display parameters and changing the picture on the raster display.

Two WRPIX mode commands are used to establish basic operating parameters for the
raster display:

® Set Logical-Device Coordinates

This command positions the picture in virtual address space.

@ Set Current Pixel Location

This command establishes a starting point (the current pixel) in the logical device
coordinates where the next WRPIX mode command begins.

Two WRPIX-~mode commands are used to change the picture on the raster display:

@ FErase Screen

This command fills all of pixel memory to one value, an address into the color lookup
tables.

@ Load Pixel Data

This command writes specific values to pixels.

12 PS 390 Raster Programming
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NOTE

All data not in the range of the actual display are discarded. When the
raster display is first set up in WRPIX .. mode, ,the X-Y posmon must, be. .
set to start posmon by usmg the X—Y posmon cornmand Data are s,tpyed,
in the plxel's sequenually and wrap-around occurs at X mammum
: posmon is recewed " Whole plcture
representations reqmre ‘at’least one X-Y position.”

PS 390 Raster Programming .
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Graphics Support Routines

The Graphics Support ‘Roiititte§ provide-the ea51est Way' io Sénd plxel information to the
display and avold the “Aéed’ Sor Wty ybut ot ¥oiftities 1ot pikel encoding. This
document assumes that you are familiar with the E&S Graphics Support Routines (GSRs).
For a description of the GSRs; 'féfért6 the GraphicsSUppéit: Rottines tser’s manuals
appropriate for your system and programming language in Volume 3B. The routines are
listed alphabetically:and," as. thve"fi'a‘sﬁer*’ routines all begin ‘withU*PRA;” they have a
common location! iry 'the. manuals.

Table 2 lists the mode commands the result using the command and the GSR calls that
implement the"tonmiand.

Following the table-is an alphabetical list of the routinés; théir parameters, and a brief
descriptiory.*

T

Programming examples in FORTRAN and Pascal follow the list of the raster routines.

Table 2. Commands in WRPIX Mode

MODE COMMAND RESULT GSR
Set Raster Mode
Set Raster Mode to Sets raster mode to write pixel PRAWRP
Write Pixel Data data.

WRPIX Mode — Establish Operating Parameters

Set Logical Device Positions the picture in virtual PRASLD

Coordinates address space
Set Current Pixel Establishes the current pixel PRASCP
Location location in the LDCs where the

next WRPIX mode command begins

WRPIX Mode —~ Change Raster Picture

Erase Screen Fills all of pixel memory to one PRASER
address in the LUTs

Load Pixel Data Writles specific values to specific PRASWP
pixels

U PS 390 Raster Programming



List of Raster Graphics Support Routines

The following list prov1de§ the ,hlames, of the rouunes,"expeﬂcted parameters, gpfi brief-

PS.390 Raster Rrogramaptings

descriptions. Refer to the GSR manual§ rfor a mors, d,etaﬂed descrgpuon,,

Name of Rodt.in,‘e?/,‘a,krln;d\ .Parameters..

PRASCP (x,y, efxqrrouﬁm,_)

PRASER (color, error routine
PRASLD (xmin, ymin,amax,ymax,
error routine)

PRASWP (num, pixval, error routine)

PRAWRP (error routine)

PS 390 Raster Programming .

Description

Establishes: current pixgk: i
location, relative. to-ithe: logical:
device coordinates.

Erases the entire.raster. screen

Sets the logical devige.iriy; «rl
coordinates used to position the,
picture in virtual address space.

Loads current pixel location

with pixel values.

Sets raster mode to write pixel
data:
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FORTRAN GSR Raster Programming Example

This programming example uses the Graphics Support Rautines, o build-a: “tricolor” flag
display surrounded by a 20-pixel-wide blank bdrder:

Program Example

C

Q

O 0O O 0

EXTERNAL ERR
INTEGER*4 MAT(4,10), BACK(3)

CALL Pattch ("Logdevnams=tt:/Phydevtyp=Async’, Err)

ERASE SCREEN TO BLACK

BACK(1) = 0
BACK(2) = 0
BACK(3) = 0

CALL PRASER( BACK, ERR )

PUT ON RED RECTANGLE

CALL PRASLD( 20, 20, 219, 459, ERR)

MAT(1,1) = 200 * 440
MAT(2,1) = 255

MAT(3,1) = 0

MAT(4,1) = 0

CALL PRASCP( 0, 0, ERR )
CALL PRASWP( 1, MAT, ERR )

- PUT ON WHITE RECTANGLE

CALL PRASLD( 220, 20, 419, 459, ERR)

MAT(1,1) = 200 * 440
MAT(2,1) = 255
MAT(3,1) = 255
MAT(4,1) = 255

- PS 390 Raster Programming



MAT(2,1) = 255

MAT(3,1) = 255

MAT(4,1) = 255

CALL PRASCP(:0,-0; ERR ).
CALL PRASWP( 1, MAT, ERR ),

PUT ON BLUE RECTANGLE

a QO 0 0

CALL PRASLD( 420, 20, 619, 459, ERR)

MAT(1,1) = 200 * 440
MAT(2,1) = 0

MAT(3,1) = 0

MAT(4,1) = 255

CALL PRASCP( 0, 0, ERR )
CALL PRASWP( 1, MAT, ERR )

CALL PDTACH ( err )
STOP
END

PS 390 Raster Programming

PS 390 Raster Programming
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Pascal GSR Constant Declarations

The following definitions are prgyidg,d for the Pascal version of the Raster Graphics

Support Routines: :

P_MaxRunClrSize = User-specified maximum run-length color array
P_ColorType = RECORD

Red : INTEGER;

Green : INTEGER;

Blue : INTEGER;
END;

P_RunColorType = RECORD

Count : INTEGER

Red : INTEGER;

Green : INTEGER;

Blue : INTEGER;
END;

P_RunClrArrayType = ARRAY [1..P_MaxRunClrSize] OF P_RunCélorType; -

Pascal GSR Raster Programming Ez_cample

PROGRAM EXAMPLE (input, output);
CONST
%INCLUDE 'PROCONST.PAS’

TYPE
%INCLUDE 'PROTYPES.PAS’

VAR
MAT : P_RunClrArrayType;
BACK : P_ColorType;

%INCLUDE 'PROEXTRN.PAS’

PROCEDURE Error_handler( err : INTEGER );

BEGIN
Writeln(’ Error received : ’, err );
END;

1 8 PS 390 Raster Programming



Pascal GSR Raster Programming Example (continued)

BEGIN |
Pattach (’Logdevnams=tt:/Phydevtyp=Async’, Error_Handler );
{ ERASE SCREEN TO BLACK }

BACK.red := 0;
BACK.green := 0;
BACK.blue := 0;
PRASER( BACK, Error_Handler );

{ PUT ON RED RECTANGLE }
PRASLD( 20, 20, 219, 459, Error_Handler );

MAT[1].count := 200 * 440;
MAT[1].Red := 255;
MAT([1].Green := 0;

MAT([1].Blue := 0;

PRASCP( 0, 0, Error_Handler );
PRASWP( 1, MAT, Error_Handler );

{ PUT ON WHITE RECTANGLE } -

PRASLD( 220, 20, 419, 459, Error_Handler );
MAT([1].count := 200 * 440;

MAT[1].Red := 255;

MAT[1].Green := 255;

MAT[1].Blue := 255;

PRASCP( 0, 0, Error_Handler );
PRASWP( 1, MAT, Error_Handler );

{ PUT ON BLUE RECTANGLE }
PRASLD( 420, 20, 619, 459, Error_Handler );

MAT[1].count := 200 * 440;
MAT[1].Red 0;

MAT([1].Green := 0;

MAT[1].Blue := 255;

PRASCP( 0, 0, Error_Handler );
PRASWP( 1, MAT, Error_Handler );

Pdetach ( Error_Handler );
END.

.o h

PS 390 Raster Programmi,ng{_\,,
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“
Formatting Raster Commands For User-generated Host Routines

Communications between the host and the PS 390 use binary data tranSmission protocols
described in the “User’s Manual for Host-Resident PS 300 I/O Subroutines” in Volume
3B and the “User Operation and Communication Guide” in Volume 1.

If you are writifig”your 6wn host routines, you must:

® - Ensure that the image butfer. is.in the. correct-mode-(WRPIX) -

e Ensure that all data (including the mode delimiter) are transferred out of the system
function CIROUTE using routing byte B, which sends the data out port 21.

Mode is specified by the fqllo_wing cl,gc%rgglflvglueﬂs:t
WRPIX = 0

Raster commands are strings of data that follow this format:

0 0 0 X X X
. Mode . Mode |  oByte- Comiands -
Delimiter .Coufit

The “Mode Delimiter” is two .bytes.of 0 {0000006000000800);-and must precede a new
mode specification. No lelimiter needs to follow the final mode specification.

P

THe “Mode™ is“the sixtéen=bit binary valie" for WRPIX N hlS determmes the way the
data that follow are to be interpreted. If WRPIX s specxﬁed the information that follows
the byte count is interpreted as pixel data.

The “Byte Count” determinés how many of thé Byées 6f dita that ‘follow the byte count
are to be interpreted as commands in the specxf;ed mode. Until a new mode delimiter is
set, all data are irit8fpretéd as Beftig it the curréntly §pecifiéd MSFE" Multiple sets of byte

count and data may be sent without chianging modes.
0

20 PS 390 Raster Programming



The commands deperitllipofi the spedifisd

WRPIX Command, ..

Ynode 1ssué8 a tc’ires\c‘%fbeg be

s donfT gnitianrf
Iow

"PS 390 Raster Programming

0 0 o | o | xx| xx
aid VoL e LT GT FRO TSP P '1_21“:
Mode WRPIX iByte ” Mode Commands
Delimiter Moq‘g R Cpqng . ciplnet et ey e
NOTE

The maximum recommendedCByfe counf“fs 512 % tes

Write Pixel Data Mode

Pixel information can be transmitted from the host to the raster display in a run-length
encoding scheme.

For example, a “Load, Pixel. Data” command‘for 1- 127 conSecutlve pixels ! theg
following format (each character represgnts Qne: b1t)

| Onnnnnnn | RRRRRRRR | GGGGGGGG | BBBBBBBB |
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Where “n” specifies the number of c;?nsecutwe plxels, and “R-G-B” specifies the Jookupy
table addresses fof téd; green, and biue. o

Load Pixel Data for 128-16383,consecutive pixels command;,

| 1lonnnnnn, 4  nnopOnRg: |, RBRRRERR, .. 3G 2| BBBBBBBB ofs

e bt rd

* * EhTE . ﬂg‘h TIUTTOTINW dnstTsT et i
47 31 0
where “n” specifies the number of consecutive pixels and “R~-G-B” specifies the looku;
5p p P

table addresses for red, green, and blue.

The current pixel location can be explicitly set by the “Set X-Y Position” command and
is used to specify the current pixel location where the “Load Pixel Data” command will
begin writing pixels. The pixel location is set relative to the values (Xmin, Ymin) of the
logical device coordinates. If the logical device coordinates are —1024 <= X <= 1024 and
-1024 <= Y <= 1024, then an X,Y position of (0,0) is the lower left-hand corner pixel
and (2047,2047) is the upper right-hand corner pixel.
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Set Current Pixel Location commandi:- ..

2o 110xxxx%! | xXXRXRKK o} 000¥ VYV |V Yy YFYEY |
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The entire pixel memory may be set to the same value with one commandi This ‘will erase
the entire screen to the color in the specified lookup table locations.

Erase Screen command:

| 11100000 | RRRRRRRR | GGGGGGGG | BBBBBBBB |
5

»

1 )

Logical device coordinates aré’specified by the-Set’ Edgical’Tievice Coordinates ¢command.

Set Logical Device Coordinates command:

] 11110XXX | XXXXXXXX | XXXXXXXX | XXXXXXXX | .Where X~='X maximum

+ + + + - + % = X minimum
64 32

| 0000YYYY | YYYYYYYY | yyyyyyyy | yyyyyyyy | Where Y = Y maximum
+ + + + ————— ¥y =Y minimum
31 0

Restrictions:

X = twos complement integer -32768 <=jx <= 1023

X = unsigned integer 0 =LX <= 2047

y = twos complement integer -32768 <=§ETFHIT T

Y = unsigned integer cGbremmes N <2047

x <=Xandy<=Y

22 PS.89G Raster Programming



PSR90RasteNPYOBramming

<
Programming Example for User-Generated Host Routines-,

This programming example describes how to-buildra:{tricolor”; flag display surroundéd by
a 20-pixel-wide blank border.._Numbers are.specified-in-hexadecimal-

This example uses a typica‘i set of steps required to display a raster picture. The process
begins by. sending. a-mede-specification-for-WREUF-modextor -

WRPIX mode to: ..

1. Erase screen.

2. Set Logical-Device Coordinates.
3. Set Current Pixel.

4. Load Pixel Data.

WRPIX mode (0000) is then set and 4 bytes of commands are specified. An erase screen
command is sent. :

0000 ; ¢ SETWRPIK miode™)™ :
04 ( 4 bytes of commands )
E0000000 {-Erase Screen; r:=.0, 85,0 B:5.0): -
) ©T20G¢réen
LDCs| e
RRR Screen
RRR
RRR
SV A T ‘,\] -
30 ( 4& H.yms Of commands )

WRPIX
FODB001401CB0014 ( Set LDC 20 <=x <= 219, 20 <= y <= 459: Sets LDCs to
_.the left one-third of the screen ) .

WRPIX ( Fill LDC area with red )

C0000000 ( Set Current Location X =0, Y=0)
BFFF00FF0000 ( 16383 pixels red )

BFFF00FF0000 ( 16383 pixels red )

BFFF00FF0000 ( 16383 pixels red )

BFFFO0OFF0000 ( 16383 pixels red )
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~BFFFO0FF0000- (-16383_pixels red.).
97CS00FF0000 ( 6085 pixels red )

WRPIX (Fill new LDC with white)

RRR|{WWW

RRR|WWW

RERR|WWW
30 ( 48 bytes of commands )
F1A300DC01CB0014 ( Set LDC 220 <= x <= 419, 20 <=y <= 459 )
C0000000 ( Set Current Location X =0, Y=0)
BFFFO0OFFFFFF ( 16383 pixels white )
BFFFQ0FFFFFF ( 16383 pixels white )
BFFFQOFFFFFF ( 16383 pixels white )
BFFFOOFFFFFF ( 16383 pixels white )
BFFFO0FFFFFF ( 16383 pixels white )
97C500FFFFFF ( 6085 pixels white )

WRPIX (Fill new LDC with blue)

RRR|WWW|BBB

RRR|WWW|BBB
RRRIWWW|BBB

30 ( 48 bytes of commands )

F26B01A401CB0014 ( Set LDC 420 <= x <= 619, 20 <= y <= 459 )
C0000000 ( Set Current Location X =0, Y=0)
BFFF000000FF ( 16383 pixels blue )

BFFF000000FF ( 16383 pixels blue )

“BFFFO000000FF £-1-6383.pixels-blue..).

-BFFE000000FE. (16383 pixels blue )

BFFF000000FF ( 16383 pixels blue )

"97C5000000FE 6085 pixels biue)

(End of Example)
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