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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) pix.el raster display. Each pix.el 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. 

TJ:iis 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 pix.el values and the addresses 
into the lookup tables). 

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

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

PS 390 Raster Programming 1 



PS 390 Rqster Programming 

• , ·:It ts run;_length encodedi: 

ii .. )t 'vs~s ,J,e#.. ,.~~7r11: .a~4 ·:~l~f c.~I9r. ki~kvi> v ~t1~A~~.~ 
• It spedfies logical: !devic~ rc0ordinates •to "define the :pornon •o:r:virtual address space 

· (the ·tbtal coordinat~. area« in• ~liichl;pktures can be ..:reattrd)' that contains the raster 
picture. Thi.s ·an0ws fle:filbility'm'·l'Ositioni.ng· a•pi~tl.lie refative• to the actual screen 
display. 

-:· '(' ' ,; ··, . • •, .'. •· •. (, '.:, ·.••· .. : ~ ,''. ,-. , r" ""': .-~··~ :"·f• ~: ,.,· ~:-,"- , ·. \~··-; -~- :-' __ ,_., ·_ , . '.: ·'', '• r- r-•.i, •· These cotlc'epts artd 1 tli~itipplleanori m the Ps"'390 raster system.are discussed in detail in 
the· folldwihg'· ~~cfions: 

Run-Length Encoding 

Some::rasterieystems t~qu1re that you encode a rasterpicrure piXelbypixel. That is, each 
pixel on the raster. screen rriustbe a7ddressed individually: In 'coritrast, 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 run·..Iength.encodiI'lg,c1a~1set·.:of.).~onsecutive· pb::els of the<"same.· color· is specified in a 
singlercormnand· ~ol1taL."li.IJ.g;,th1:v number;of.,consecutive pixels and the color value of t.1'1c 
pixels./; Since .• in :practice;,mos,t pictut.es contain :rnany: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. 

PS 390 Raster Programming 



Each entry in the 3 lookup tables is: ~1l?i~4~~p ... 0 ptovWJ~g-,~~4; po~lii,~· q0lQJJ;w;~:l:.LS~W. 
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;~s p~~rJ9(;)k:up table)~ 
providing 224 (2563) usable colors. This provides more displayable colors tllan there .are 
actual pixels on the raster screen. Niffui·lliiy;-rffi~(iluhi~hi J"jJ'c~IU;:o{dfsting?;iish,,b~tJ~er: 
this many shades of .colors., i" \'I'hiit-rpe:nnits ~J" 5mooth sh~g~t.irof Lhost~.generatecl-:1 raster· 
pictures. If the eye c;outd a~u.mlly per(i:ejye the: sltgbt: diMe:x:en@S> iai.shadea: of. c.ol.nrs; you 
would see banding (strip~ ;Qf Qi£{fl"e.Jlt. sl?Jide.swiins~ead'-(0! ;Sn;ioC>th.;sl!ia.iding:r 

1:hese color tables are ~~~,loa~~~?~t:.?R:~t<~e~~tJict~ ~awm~:;~~?i°J~~~~ft,19?~~B~~~r\~··: ~~~- 1 
gives the appearance on the screen of a lfuear change m mteghty a~ 1 ~:A~d~,~·HB~rgeJ:; 
(i.e., location 20 is twice as bright as 10). ·· 

Figure 1 provides a graphic representation of how the 24 bits of pixel data IDAA~~~r-t:9e.:Mr 
bits of the color lookup tables. The top of the figure shows the image buffer memory of 
the system. Each p~el cpn~ains.~4.~its qf.p~l1,d11t~ m"de·µp,·~£J~~its--Qi.tJ'~d;f8:..Wt§:~t: 
green, and 8 bits of bl4e pi,xe~-,9atai .,;rhe~~·'9%s,sp~iiY $e .~re~_-ir)., $~. ~ol911;l0Qkup 
tables. 

The 8 bit entries in the color lookup tables specify intensities of red, green, and blue 
(RGB). The 8-bit digital?tt.o-::ahalog ·convertetS?ehan:gectlieset. d.iilticil: •\l'aluetr)raj !arratog·: 
signals which drive· the' red-, .green, 'ml'd::blue·glinrthat..s1imul~tntli&1iRGB.il1lri«dS':.on·:l(jij.e1,­
raster display screen.· "The;:eyei blends;'these: intensities:;tq ~erate;:.theq;pecified~.col~r,-.. '.· . ., 

.'.I·, 
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Figure 1. Pixel Mapping to Color Lookup Tables 
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Logical Device Coordinates 

The raster option ha,s a virtual ador~.s~1cer .. fy~m -32768 to! 2iQffill"'f?otllF~ng~Y~~e-· 
Figure 2). The portiol\-..QLviJ::t,ual--atldr~sg,-spa~e tl},at is actually displ~e-ctts·frnrrr-O-ti:rt02:3·· 

· I -~- V I · 

in X and from 0 to 863 i~ Y, and is called _'.~~~reen space.'~. 't} picture carv·be:. placed 
anywhere in the virtual address space. Th~ poitjpfr.Qf tha't p1ct4re which dveHaps with 
screen space will be displayed (see Figure 2)': 

.. 
When the raster .. s~Siem is booted, the logical device ~g.r-di~;s" dtfr.ra:lntr1f' l02i4~4-
screen size starting at 0,0. Of course, once you have L~cifiea.a different set of logical 
device coordinates, this becom~..§_th~:tl~YV-: geJ<!.Yl.t ~lue. 

The logical device coordinates j:lre·spec1fleid-as·ifange~ pf X and 'f va~s~~.'.They define the 
dimensions and position of the'arealli,at ~6nta$sthe piQwre ancrfa~ la~ger or smaller 
than screen space. · ' ·· 

Logical device coordinates spei::ify: 
,,,, ........... 

1. The size of the raster picttire;:--

2. Where the picture will app~.l:\f~M~-~J::-;A:Q..~e~·~pace. 
1 i ; - f : .. , ' ·C.; ~ i .. , .. _. 

3. Where "wraparound" will ocJll,i_.~:~w.t~P.~l'.Q.µiid-occurs whelt-t-he-F-qn-r~:ggth-eR-eoded. 
command hits the limit of the X c.a9r~a,tes (the end of a t~'1-0.J1'~I~L~~§if&ins .. a-; 
new row of pixels. . · 

When sending the logical device coordin~tes for a picture that i~eerr sP,aFe, 
data outside of screen space are discarde4. The data can be re-\~rqnp:~1i~g!J~}l..£fe~ to 
display another ponion of the raster image-·i:n-sereen-space. Chahgffig' tlte~logical <;:l.evice 

coordinates and starting;_p~si!!_~ •. ~E~.!~~~!?-~_g_th~_E!cturel pf~e!,'a__rt'~~~~!{-~_f the 
image in screen space without recalculating the imag~. Only ,the portiQn .. :of the: logical 
device coordinate pictUre that coincides with screen space Wili_~~-0~~1'!e :(s:~:ejf~~~es'·3 
and 4). · · · 

The logical device.. com~a~ range should corres"pond l to the'\, actli,fl.g s~e of the 
precalculated raste~)!!lage.; ~f correctly run-length rncoqed, wheri\:thea~urrent pixel 
location reaches the' <ifght boundary of the logical d!evice i coordinate~;'. µle next pixel 
location automatically begm1; at the left boundary of the logical device c~ordinates ,with 
the Y value incremented by:orl,e, addressing the pixels! in thb next row. in other words, 
raster images in the(~~Oi!Or.fr.9m..le.ft.~{>otto~ to top. This allcfrs you to send 
an entire picture with &:iit-(?'1e;cup-en1i.pixel1loca~-ntther tjhan having toistart each new 
row of pixels with -a-ne-~p&el~ locaffoii'" -- ....... -- ' ! ! 
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·Figure 3. Coordiria1e'l{anges Ycir-a1raster Display 

Figure 3 illustrates the coordinate ranges for virtual address space (the total coordinate 
area in which pictures'carl'be 6rellted)/%afuple1lo~~al dE!Vice' co·oraincl:t'~s 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 
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neit i seCtibnj; ~n1d 1lite ~scteeh spacd.\Cb'fitallifu.i iliti -porli6tl0 df thfelpicfure that will actually 
be display~(!' Oh the;' raster :monitor: . 

., ·' 

+2047.,...-------------/ 

I 
y 

l 
Virtual Address Space 

-32768 

Screen 
Space 

Logical Device 
Coordinate Range 

•C---- X--...,~--,: ..... :..+..-, >, . /AS0347 .:.? .~::· J, t 

+2047 

Figure 4. Virtual Address Spac"t··LoglcaTlYeVlce--COordtnate Range, and Screen Space 
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Figure 5 shows that. th~ lo,~ciailc. q~yifi~ .cgqf<l,ipaftf: _,fjl£g~ :i}!l~ R~~~1;clmr~tt4 ~? , tl;l,q} ,th~ .... 
lower left-hand area of the logical device coordinate r~n,g~ f5HP.SiJ1~~1 ;tjfb. ~£e,_5i,p,1 ~R~~~~. , : 
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 s~een space. 

i 
y 

1 
Virtual Address Spac@-

-32768 

I 
I 

New LDC Range 

Screen 
Space 

IAS0348 
"···. ·'' .. ',Y.._, .1···.-....... ....,.,..__,,. __ lo_~ . 

~,~ ,G:.,Jr: 

Figure 5. Displayed Raster Image Within Lower Left LDC Range 
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'.fhe .. rast~r:pptlon :P.asc.the ability.·9LV:irtual·pixel addressili'g of:·,( .. , , ... 

-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 <,,;~max, Ymm <::'·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: 

Xniln = 412 ([1024-200]/2) 
Xrriax == · 6t t· ·(Xnllfi 'F zoo · .;;;··rr 
Ymin = 332 ([864-200]/2) 

I 
Ymaxi=. 53-1- .(¥min +2.GQ-·lt· 

Logical ·· 
,Device 
Coordinates 

332 vl.__ _ __.l 
412 x 611 x 

I 
Screen (1024x864) 

Virtual Address Space 
......___ ___ ( 

Figure 6. Centering a Raster Picture 

PICTURE 

l 

IAS3900lJP1 
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To get the center of a .,1pa4~·102A image on '.the' ph,ysi'cal. sdreen:, tl\6;~~1'·deVice 
coordinates values should be:,. 

Xmin = -0 ([1024-1024]/2);,., b 
Xmax = 1023 (xmin + 1024 - 1) 
Ymin = -80 ([864-1024]/2) 
Ymax = 943 (vmin + .t024 - .1) . 

943 y 

Logical 
Device 
Coordinates PICTURE 

-80 Y------------
0 '.~ :~ ) ... 

···'Siireen 

Virtual Address Space 

IAS390014Pl 

Figure 7. Displaying a Section of a Raster Picture 
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Encoding A Picture With Raster Modes 

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) 

f 2 

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: 

• Erase Screen 

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

• Load Pixel Data 

This command writes specific values to pixels. 
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NOTE 

All data not in the range of the actual display are discarded. When the 

raster display :~~ .. /~rst~~~t,;~P- ~ ~r1~,,~9d~1 the1 ~~"'"'X.PPSj~iB~}H~~ p,~1 : 
~et to st~i; ~()S~~?n~~r.~sµi~:!Jl~}}>:XtP°.s1p,911fo~~IJ~·, p~~a. a,~~ ~,tpre~. 
m the ~1X~f.~,,se9p~n,~any:;·~~~· wap;-~ro~d., ,occ~i;! ~t, ,?'- .. m~tµn~ 
position· un~ ·:a· Iiew · X::-Y positiQn is. rE;,ce~yed,~ , . .WJJ.ol~ . pJctur~. 

,., •i .;(\, 1,..,1 ... [.f.J.-;.;, · 1 .• ~ • .i., "r ,.,l ~ .·..,.,: ,,, ... ,., .,, ''" .... r .... 

representations' reqilire 'afleast orie x..::rposltion. ' . ' 
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Graphics Support Routines 

Tlie' o-i:aphic$ · Sul)~or{Rb~~e~' pr~-ifi'd.:e··llie l!~~i~$: \~~y'fiq:.~~hatiP,&~i cfnformation to the 
display and avoid ·tfie·:'fi~~~lb~~~tffi~';yoti¥Lo~fr;~tsiititie!0f6f 'p&el~ e'Ilcoding. This 
document assumes that you are familiar with the E&S Graphics Support Routines (GSRs). 
For a description of the GSRs~i:lf~rer:tbl the Graphics"Supf>8rf Rdu.nhes1 user's manuals 
appropriate for your system and programming langt.lage in Volume 3B. The routines are 
listed alphabeticallyi;and:, ·· u. ~>n£8cei1 routines all begin '"1.'tli:J""PRA'F' they have a 
common locationi in 'the. manuals.:1(.r.; ~ . n 1 

Table 2 lists the mode commands, the result using the command, and the GSR calls that 
implement the•to:dU:tianct:··.' ·. · 

Following the table:~ ·ati alphabetfcaf liSt of the routine!>;- theh'pafam$ters, and a brief 
description/': r 

. ~·· i -~ 

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

MODE COMMAND 

Set Raster Mode to 
Write Pixel Data 

Table 2. Commands in WRPIX Mode. 

I RESULT 

Set Raster Mocie 

Sets raster mode to write pixel 
data. 

WRPIX Mode -- Establish Operating Parameters 

Set Logical Device 
Coordinates 

Set Current Pixel 
Location 

Erase Screen 

Load Pixel Data 

Positions the picture in virtual 
address space 

Establishes the current pixel 
location in the LDCs where the 
next WRPIX mode command begins 

WRPIX Mode -- Change Raster Picture 

Fills all of pixel memory to one 
address in the L UTs 

Writes specific values to specific 
pixels 

I GSR 

PRAWRP 

PRASLD 

PRASCP 

PRASER 

PRASWP 
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List of Raster Graphics Support Routines 

The following list. p~q~qe~ ~r r.~aw.~s 12~· .. ~7 f ~~u~~-,,~xp~c~eR J'~1:~!11~~~r~~ 1 ff P.f:l. -_9tj,efT 
descriptions. Refer.~9}1\~:·,G&~:W~.J?-U~r~<u;_ifl p~_Jqr~r~~t~µ~d14,~~p;!R?~'"·'.., 

PRASCP (x,y, eO"~"roumie) 

FRASER (color, error routine 

PRASLD (xmin! ,y;~!l-~xry.m~, 
error routine) 

PRASWP (num, pixval, error routine) 

PRA WRP (error routine) · 

PS 390 Raster Programming~ 

E$ablishes: curr~Pb ip~el;~ i1~ 
location. t..e;lativ~. teritbai logtcaLt 
device coordinates. 

~s, t~e, lQSi,1:,aJ ~v4ie::.iri;:,:1 ~·rl: 
coordinates used to position th.tt1 
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 

16 

This programming example uses the Graphics. Support Rautil;ii.,es,to ~lJilct:~a: "tricolor" flag 
display surrounded by a 20-pixel-wide blank bdreiet~ 

Program Example 

c 
EXTERNAL ERR 
INTEGER*4 MAT(4,10), BAC~(3) 

}'. '.J ' c 
CALL Pattch ('Logdevnam=tt:/Phydevtyp=Async', Err) 

c 
. C ERASE SCREEN TO BLACK 

c 

c 

BACK(1) = 0 
BACK(2) = 0 
BACK(3) = 0 
CALL PRASER( BACK, ERR ) 

C PUT ON RED RECTANGLE 

c 

c 

c 
c 

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

MAT(l,l) = 200 * 440 
MAT(2,l) = 255 
MAT(3,1) = 0 
MAT(4,1) = 0 
CALL PRASCP( 0, 0, ERR) 
CALL PRASWP( l, MAT, ERR ) 

C PUT ON WHITE RECTANGLE 

c 

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

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

. ,,,, ;." 
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c 
c 

MAT(2,1) = 255 
MAT(3,1) = 255 
MAT(4,1) = 255 
CALL PRASC:Pf::O,;O;.·EiRR )'. 
CALL PRASWP( 1, MAT, ERR>~ 

C PUT ON BLUE RECTANGLE 

c 

c 

c 

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

MAT(1,1) = 200 * '44o· 
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 prqvideci for tht? Pascal version of the Raster Graphics 
Support Routines: · ' ~ · - - · . · . ..,. · ·-

18 

P _MaxRunClrSize = User-specified maximum run-length color array 

P _ ColorType 

Red 
Green 
Blue 

END; 

=RECORD 

: INTEGER; 
: INTEGER; 

: INTEGER; 

P _RunColorType = RECORD 

END; 

Count 
Red 
Green 
Blue 

: INTEGER 
: INTEGER; 
: INTEGER; 

: INTEGER; 

P_RunClrArrayType =ARRAY [1..P_MaxRunClr$Jze] QF f_R~ColorType; .. 

Pascal GSR Raster Programming Example 

PROGRAM EXAMPLE (input, output); 

CONST 

TYPE 

VAR 

%INCLUDE 'PROCONST.PAS' 

%INCLUDE 'PROTYPES.PAS' 

MAT: P_RunClrArrayType; 
BACK: P_ColorType: 

%INCLUDE 'PROEXTRN.PAS' 

'\ .. 

PROCEDURE Error_handler( err: INTEGER); 

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

PS ;390 Raster Programming 



Pascal GSR Raster Programming Example (continued) 

BEGIN 

Pattach ('Logdevnam=tt:/Phydevtyp=Async', Error_Handler ) ; 

{ ERASE SCREEN TO BLACK } 

BACK.red := 0; ·t 

BACK.green := O; 
BACK.blue := 0; 
FRASER( BACK, Error_Handler ) ; 

{ PUT ON RED RECTANGLE } 

PRASLD( 20, 20, 219, 459, Error_Handler ); 

MAT[l].count := 200 * 440; 
MAT[l].Red := 255; 
MAT[l].Green := 0; 
MAT[l] .Blue := 0; 
PRASCP( 0, 0, Error_Handler ); 
PRASWP( 1, MAT, Error_Handler ); 

{ PUT ON WHITE RECTANGLE } • 

PRASLD( 220, 20, 419,- 459; Ei:ro(.Hari.dier h. 
MAT[l].count := 200 * 440; 
MAT[1].Red := 255; 
MAT[l] .Green := 255; 
MAT[1 l .Blue := 255; 
PRASCP( 0, 0, Error_Handler ); 
PRASWP( 1, MAT, Error_Handler ); 

{ PUT ON BLUE RECTANGLE } 

PRASLD( 420, 20, 619, 459, Error_~andler J: 

MAT[1].count := 200 * 440; 
MAT[l].Red := 0; 
MAT[l] .Green := O; 
MAT[l].Blue := 255; 
PRASCP( 0, 0, Error_Handler ); 
PRASWP( 1, MAT, Error_HanqJ.er ); 

Pdetach ( Error_Handler ); 
END. 

PS 390 Raster Programml!tg., 
. ·" 1..,. .. 

PS 390 Raster Programming 
,,. ,,.' ~-- ............. -Cl .............. \.. . .f'i ~ .. 
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Communications between the host and the PS 390 use binary data tralttsiriission protocols 
described in the "User's Manual for Host-Resident PS 300 I/O Subroutines" in Volume 
3B and the "U~er Operation and Co~unicatipn Guide" in V,olume 1. 

• · Ensure thal; _m_e. .unage .Qutfer..iS...in...the.~ouect-mod.,-{.w&PI~ .. -

• Ensure that all data (including the mode delimiter) are transferred out of the system 
function CIRO UTE using routing byt;e. B1 :}Vhich sends the data out port 21. 

"'' j ·· ... ! 

WRPIX :i: 0 

Raster commands are strings of data that follow this format: 

0 0 

.. M9de .. ) _., .... L. ~. 

Delimiter 

0 x x x 
o,Byte" . 

.Cotifit 

The "Mode Delimiter" is two .bytes . ..of .0 ~00000000000000-0~ ;-and must pre-cede a new 
mode specification. No .·~elimiter needs to follow the final mode specification. 

11b'.~ (~dt"'. i~:)tlie sbffeen-bif binafy"Vfilue'"toi'''IT6nfx:· ~tf:iis' Clet~milii~~; the way the ,. '!~~!:'f. .• i' l'"'I'" •:::r~i ",,.., h , ·-i,. 

data that follow are to be interpreted. If WRPIX;;riS'speCified.,· the uiformation that follows 
the byte count is interpreted a~ p~~L<;!~~..!-. 

The "Byte Count" dete~sf'.hb~'lnarly'.'()f th'!;·Hft'e~: of\1£tiltlfal.lfdUbw 1fu"e byte count 
are to be interpreted as commands in the specified mode. Until a new mode delimiter is 
set, all data are mti~ asf:)'einfilttile:~~dfie:<i'm&le'.r'Muftip1ggets of byte 
count and data ~Y be'- sent withourchal!gifig-mllele!f. 

0 
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PS 390 'R.aster Programming 

WRPIX Commai:i,d, ... 

0 

Mode 

Delimiter 

0 0 0 

WRPIX 
Mode 

, ~. '. ; l 'i. > ,,· • 

xx xx 

Count . ' <. ,,. .., ..... . ~' 1 .,. ~- :~~ t"' ' 

NOTE 
The maximum recommended ?.Byt~ 'cdfuif'rst sii'·l))ii~'J. 

Write Pixel Data Mode 

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

For example, a "Lq<\sh~l,,pata" cbmma~ti.Sfor 1~127 ~;en~~cutiv~ pixels ~a~1~h~ 
following format (each character repres~nts QOEkbit): 

l-.~. -··---·-" ,,. . , 

I Onnnnnnn I RRRRRRRR I GGGGGGGG I BBBBBBBB 
+ ----:-~-..,.:1+ :::""":t"-:~~j\-fJ(:).(:i.\i.)..,~;..::..c.wf;.+ .-.Ll .. _,;~::.;L'_,··'¥: 

31 

Where "n" sp.~~i~~.s ~~ n~_101.ber.plc:c~~e,94ti¥~, P,ix~~~~}P,d. ·~ R.:;9:~~;· ~If~C~fie~JQn 1.1ook,µ11 
table addresses 'fat t~cr; gt:een, ·.arid blue, . , '" 

1 ionp~.~nn;J_n~~~ilR~ri1;~d-:,9AgqQ®9 i~ &~as~~~! 
+ -------- + -------- + :7::eiT5om-:-r:nil",, T>"""!r.lT!"J'l'J;' :tn~O".:""""-n:'l"":"" s:t11 
47 31 . .. 0 

where "n" specifies the number of consecutive pixels and "R-G-B" specifies the lookup 
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 comer pixel. 

PS 3 90 Raster Programmi/r;• 
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Set Current Pixel.Location commanai:lL-v, 

i)~d;.lO~X:~t·t:.:ix~xix'.::st::rclc ..lf"''Oooai~~y;J t·"'yY:Y'Y~:Y':. I' 
+ -----...,;1;i.n~..;;.._.~...;,1i-tL:-i-.+~4;1.JJ, +:::..:.~--::...:.<+') 

31 0 
~ i . . : 

The entire pixel memory may be set to the same value with one commaritiJ This· :will erase 
the entire screen to the color in the specified lookup table locations. 

Erase Screen command: 

I 11100000 I RRRRRRRR I GOGOGGQG I BBBBBBBB 
+ -------- + "'."'."".'""."'.:'""".'.".'.":'.- .. t --_-:--:-:---::-"".". '7' __ ':"'"'!'.-:"-:"-:---:- .. t ..... . H·' ... ··' .. o 

Logical device coordinates arEPspe~ifi.'ecfby the'-Set-1:;8g£Cat'D\Wice Coordinates ~ommand. 

Set Logical Device Coordinates command: 

I llllOXXX I XXXXXXXX I xxxxxxxx x1xxxxx11;;~-:~ere X--=="X maximum 
+ -------- + -------- + -------- + -r------ + ~..=.~minimum 

64 ~2 

•. 
I OOOOYYYY I YYYYYYYY I YYYYYYYY I yyyyyyyy I Where Y = Y maximum 
+ -------- + -------- + -------- + -------- + 
31 0 

Restrictions: 

x = twos complement integer 
X = unsigned integer 
y = twos complement integer 
Y = unsigned integer 
x <= X and y <=· Y 

. ·/ 

-32768 <j x <= 1023 
O <=1X <= 2047 

-32768 <=Ly"<:=-803.- -
'. Qbr;,rr1rnEt;;: M ~1$041' . 

. Y_ .. ~ ... X. minimum 

J?,S.'J:90 ·'Raster Programming 



" Programming Example for User-Generated Host RouU~B'1 

This programming example d~scf;ip~s ·h,s>w; tq-1'\ti,l.~ra 1 l.tr,colai;!'~· flag .-displ~· .. surrbtltI!ided by 
a 20-pixel-wide blank border __ .N.umbers are specified.in-hexadeGimaL-

'.,, 

This example uses a typical set of steps required to display a raster picture. The process 
begins by: s.endmg· adnoee,speeificat~.:f:or.=..w:Ri;;ffll-:mode 1:toc:: · 

WRPIX n;i.qd~ ~Q:· ... 

1. Erase screen. 
2. Set Logical-Device Coordinates. 
3. Set Current Pixel. 
4. Load Pixel Data. 

WRPIX mode (0000) is then sefii.ncf :fbites ofcommarids.are.spedfied .. An .erase ~Green 
command is sent. ·, · ·' 

0000 
04 
EOOOOOOO 

30 
WRPIX 

RRR 
RRR 
RRR 

, e serWRPI~m:ooe-"T 
( 4 bytes of commands ) 
.{~.l;ra:se.$c,rei:m1 .i:-.~=.cQ, g ,:::;.,O~ ,b,;: ·O:.}: ,,. . .,, ..,, ·, • .,.,., ' ... ,,' \:;! "" :-..r-: .. , \..,, ...,, ; ., ... •. ~ .... ~ ... ~ .... ·~ \.. .... ' ' . 

Screen 

( 4&iliytes <if ~~mmand$ ) 

FODB001401CB0014 (Set LDC 20 <= x <= 219, 20 <;: y <= 459: Sets LDCs to 

_ ,th~}.;Jt QE-~;~_!q_~~.!11~"~Ir~1:1d.o.:o' 
WRPIX 
cooooooo 
BFFFOOFFOOOO 
BFFFOOFFOOOO 
BFFFOOFFOOOO 
BFFFOOFFOOOO 

PS 390 Raster Programmin'g. 

( Fil.I LDC area with red ) 
( Set Current Location X = 0, Y = 0 ) 
( 16383 pixels red ) 
( 16383 pixels red ) 
( 16383 pixels red ) 
( 16383 pixels red ) 
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-BFF:FOOPPQO.OO.. 
~7g,2.90Ff9QO_Q ..... 

.. ~163.83..pixels x~d.J._ 
( 6085 pixels red ) · 

WRPIX (Fill new LDC with white) 

RRR WWW 
RRR WWW 
RRR WWW 

30 
F1A300DC01CB0014 
cooooooo 
BFFFOOFFFFFF 
BFFFOOFFFFFF 
BFFFOOFFFFFF 
BFFFOOFFFFFF 
BFFFOOFFFFFF 
97C500FFFFFF 

( 48 bytes of commands ) 
( Set LDC 220 <= x <= 419, 20 <= y <= 459 ) 
( Set Current Location X = 0, Y = 0 ) 
( 16383 pixels white ) 
( 16383 pixels white ) 
( 16383 pixels white ) 
( 16383 pixels white ) 
( 16383 pixeis white ) 
( 6085 pixels white ) 

WRPIX (Fill new LDC with blue) 

RRR WWW BBB 
RRR WWW BBB 

30 
F26B01A401CB0014 
cooooooo 
BFFFOOOOOOFF 
BFFFOOOOOOFF 
"BPFP~F· 

..BEFEOOOO.QDFE. 
BFFFOOOOOOFF 

·9·1csooooom· 

( 48 bytes of commands) 
( Set LDC 420 <= x <=i= 619, 20 <= y <= 459 ) 
( Set Current Location X = 0, Y = 0 ) 
( 16383 pixels blue ) 
( 16383 pixels blue ) 

+-!-6--3.&a . .piM.els..Wue.,+. 

i.!2~§1.P..~~!~J?~ . 
( 16383 pixels blue ) 

T'6U8'5--piX!ts1'tuer-

(End of Example) 
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Your comments· w.ill help us provide you with. mor:e ac:c:urate, 
c:omplete, and us.eful documentation. Aft:er making your comments 
in the space below, cut and fold this for:m as indicated, and tape 
to secur:e (~lease do ttot staple). This form lnf'i?!tt1sQ.,.,~-.1"ti~,gi. i;:~f.~~. 
within the United States. Thank you for your: hel?. · · 

Document Title 

Cocumen t Num.ber 

Comments/Cor~ec~ions (please include page number) : 

Fold 

Company and Cept. ____________ .-,_... __ _........., .................. ____ ...... ~....,......,.."'"""'...._ ______ ~ 

Address ~----------------------............. _.. ..... __ ._. ______ _,.......,,.,.....,.......,.... ________ __ 
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