



































































































































































































































































































































































































































































































































































































































































































































































































































































































































Raster Technologies

Model One/10 Command Reference

PICKID

PICKID

EXAMPLE
!- SEGINI 0 128
! SEGDEF 1

$ PICKID 10
$ PUSH CREG CURPNT
$ MOVABS -250,-80
$ DRWREL 0,220
$ DRWREL 320,0
$ DRWREL 80,-110
$ DRWREL 100,0
$ DRWREL 0,-110
$ PICKID 20

$ DRWREL -500,0

$ MOVABS -160,-100
$ SEGREF 2

$ MOVABS 155,-100
$ SEGREF 2

$ POP CREG CURPNT
$ SEGEND

! SEGDEF 2

$ PICKID 30

$ PUSH CREG CURPNT
$ MOVREL -50,-50

$ RECREL 100,100

$ POP CREG CURPNT
$ SEGEND

~e

~e

e Ne N W

e WME NE me N N W

~e

WO We MO Ny N W

~e

Initialize display list structures with a

block size of 128 bytes.

Begin definition of Segment 1, which defines

the truck and the position of the 2 wheels.
Assign pick ID 10 label to the truck body.

Push WCS current point onto the stack.

Move current point to lower left corner of truck.
Draw 5 vectors to define truck body.

End pick ID 10 (body); assign pick 20 label to
the chassis (bottom line) of truck.

Draw chassis of truck.

Move current point to position rear wheel.

Nest Segment 2, the wheel.

Move current point to position front wheel.

Nest Segment 2, the wheel.

Pop WCS current point from the stack.

Frd pick ID 20 (chassis); end definition of
segment 1, the truck body and position of wheels.

Begin definition of Segment 2, which defines the
shape of the wheel.

Assign pick ID 30 label to the wheel.

Save current point (center of wheel).

Move current point to left corner of wheel.

Draw wheel.

Restore current point (center of wheel)

End pick ID 30 (wheel); end definition of
Segment 2, the wheel.

Model One returns to normal command mode.
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PICKID PICKID

Primitives Tagged "PICKID 10" Primitives Tagged "PICKID 20"

Primitives Tagged "PICKID 30""

L
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PIXEL8 PIXELS8

SYNTAX

ASCII PIXEL8 nrows, ncols, val, ...

FORTRAN Call  CALL PIXELS (NROWS, NCOLS, IDATA)

Binarz - [41] [highnrows] [lownrows] ihighncols][lowncols]
([val]) <.« (5 + nrows * ncols bytes)

41 decimal = 51 octal = 29 hex

FUNCTION

The PIXEL8 command transmits an image to the Model One pixel by pixel. The
array of transmitted data is nrows high and ncols wide. The upper left corner
of the array is defined by the current point (CREG 0). Pixels in image memory
are filled left to right, top to bottom. Each pixel value is sent as an 8-bit
quantity, which is used as an index to the look-up table. The PIXEL8 command
is most useful in loading one of the image memory banks with pixel data, as in
an 8-bit pseudo color application.

The PIXEL8 command does not change the current point. The PIXEL8 command is
not clipped. If the p.xel data goes beyond the physical bounds of image
memory, it will wrap around. You should avoid this situation, because the
result is not always predictable.

ASCII PARAMETERS

nrows, ncols 16-bit integers specifying the number of rows and
columns in the array of data; range is from 0 to
32,767.

val 8-bit value specifying the index in the look-up table;

range is 0 to 225,



Raster Technologies . | o Model One/lo Command Reference

PIXELS S PIXELS8

FORTRAN PARAMETERS

Input Parameters: INTEGER*2 'NROWS, NCOLS
Output Parameter: LOGICAL*1 - IDATA(1)

IDATA is a byte array which contains the pixel values. The first pixel value
is in the first element of IDATA,  and subsequent values are stored in
successive array elements. IDATA must be dimensioned to at least NROWS *
NCOLS elements.

EXAMPLE

To transmit a rectangular window 10 pixels'wide by 5 pixels long,

- move the current point to the upper left corner of where you want
to display image : '

- execute the command PIXEL8 5 10, followed by 50'sing1e-byte values.
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PIXELS PIXELS

SYNTAX

ASCII ' PIXELS nrows, ncols, r, g} 5,'..;

FORTRAN Call  CALL PIXELS (NROWS, NCOLS, IRED, IGRN, IBLU)

Binary L [40] [highnrows] [lownrows] [highncols] [lowncols]
([x] [g] [b]) ... (5 + 3 * nrows * ncols bytes)

40 decimal = 50 octal = 28 hex

FUNCTION

The PIXELS command transmits an image to the Model One pixel by pixel. The
array of transmitted data is nrows high and ncols wide. The upper left corner
of the array is given by the current point (CREG 0). Pixels in image memory
are filled left to right, top to bottom. Each pixel value is sent as a full,
24-bit quantity, one byte each of red, green, and blue.

Only the red byte is used to determine the location in the look-up table. For
this reason, the PIXELS command is very inefficient and you should only use it
if you require compatibilitw with other Model Ones. Otherwise, use the PIXELS8
command.

ASCII PARAMETERS

nrows, ncols l6-bit integers specifying the number of rows and
columns in the array of data; range is from 0 to
32,767.

r, g, b 8-bit integers specifying the red, green, and blue

color values for each pixel; range is 0 to 255.

FORTRAN PARAMETERS

Input Parameters: INTEGER* 2 NROWS, NCOLS
Output Parameters: LOGICAL*1 IRED(1), IGRN(1), IBLU(1)

IRED, IGRN, and IBLU are byte arrays which contain the red, green, and blue
pixel values. Each array must be dimensioned to at least NROWS * NCOLS
elements.
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PIXELS ' : PIXELS

EXAMPLE
To transmit a rectangular window 10 pixels wide by 5 pixels long,

- move the current point to the upper left corner of where you want
to display 1mage

- execute the command PIXELS 5 10, followed by 50 three—byte'values.
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PIXL16 PIXL16

SYNTAX

ASCII PIXLlGV nrows, ncols, val, ...

FORTRAN Call CALL PIXL16 (NROWS, NCOLS, IDATA)

Binary [65] [highnrows] [lownrows] [highncols] [lowncols]
’ ' ([vall) «.s (5 + nrows * ncols bytes)

65 decimal = 101 octal = 41 hex

FUNCTION

The PIXL16 command transmits an image to the Model One pixel by pixel. The
array of transmitted data is nrows high and ncols wide. The upper left corner
of the array is defined by the current point (CREG 0). Pixels in image memory
are filled left to right, top to bottom. Each pixel value is sent as a 1l6-bit
quantity, which is wused as an index to the look-up table (as in the VALl6
command) .

The PIXL16 command does not change the current point. The PIXL16 command is
not clipped. If the pixel data goes beyond the physical bounds of image
memory, it will wrap around. You should avoid this situation, because the
result is not always predictable.

ASCII PARAMETERS

nrows, ncols 16-bit integers specifying the number of rows and
columns in the array of data; range is 1 to 512
for nrows and 1 to 1024 for ncols.

val 16-bit value specifying the index in the look-up table;
valid range is 0 to 1023.
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- PIXL16 PIXL16

FORTRAN PARAMETERS

Input Parameters: INTEGER*2 NROWS, NCOLS
Output Parameter: INTEGER*2 IDATA (NROWS * NCOLS)

IDATA is an integer array which contains the pixel values. Tﬁe first pixel
value is in the first element of IDATA, and subsequent values are stored in
successive array elements. IDATA must be dimensioned to at least NROWS *
NCOLS elements.

EXAMPLE

- To transmit a rectangular window 10 pixels wide by 5 pixels long,

’ - move the current point to the upper left corner of where you want
to display image

- execute the command PIXL16 5 10, followed by 50 single-byte values.
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PIXMOV PIXMOV

SYNTAX

ASCII PIXMOV

FORTRAN Call  CALL PIXMOV

Binary [187] (1 byte)

187 decimal = 273 octal = BB hex

FUNCTION

The PIXMOV command performs a block pixel move. This command moves pixel data
from a rectangular source window to a destination window of the same size.

The source window is specified by CREG 11 and CREG 12, which contain
diagonally opposite corners of the window. The destination window is
specified by CREG 13 and CREG 14. The pixel at the location in CREG 11 (the
source window corner) is transferred to the location in CREG 13 (the
destination window corner). CREG 14 controls the direction of scanning of
pixels into the destination window. The direction of the displacement of CREG
14 relative to CREG 13 Jefines the position of the diagonal corner of the
destination window, allowing mirroring.

CLOAD 12 50 -50
CLOAD 13 -256 255

EXAMPLE

1 MOVABS 0 0 ; Move current point to 0,0.

! DRWABS 30 30 ; Draw a triangle.

! DRWABS 45 0

! DRWABS 0 0

! CLOAD 11 -50 50 ; Define source window in center of screen.
1

!

-e

Define destination window in upper left corner
of screen. ~

CLOAD 14 -156 155
PIXMOV

Move triangle in center window to window in
upper left corner of screen. ‘
Redefine destination window. Specify corners
in opposite order.

~e

CLOAD 13 -156 155

~e

! CLOAD 14 -256 255
PIXMOV

[

Move triangle in center window to window in
upper left corner of screen. Triangle is
mirrored about both the x and y axes.

-e
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PIXMZM ‘ PIXMZM

- SYNTAX

ASCII PIXMZM xzoom, yzoom

FORTRAN Call  CALL PIXMZM (IXZOOM, IYZOOM)

Binary [242] [xzoom] [yzoom] (3 bytes)

242 decimal = 363 octal = F3 hex

FUNCTION

The PIXMZM command performs a block pixel move. In addition, the block is
zoomed (through pixel replication) ‘at the time of the move. For example,
PIXMZM 2,2 zooms the block by twice in both the x and y dimensions. This
command moves the block of pixels in the rectangular window specified by CREGs
11 and 12 into the window specified by CREGs 13 and 14.

If xzoom and yzoom are both zero or one, this command is equivalent to the
PIXMOV command (i.e., no zooming). If either xzoom or yzoom is zero
(regardless of the other parameter's value), the command is equivalent to a
PIXMOV.

The window size is specified by CREGs 11 and 12 (the source window). CREG 13
corresponds to CREG 11; the pixel at the location in CREG 11 is transferred
"to the location in CREG 13. CREG 14 indicates the direction in which the
window extends from CREG 13. CREG 13 should always be the lower-left corner.

The PIXMZM command determines the upper-right corner of the destination
region, even if CREG 14 is loaded incorrectly.

ASCII PARAMETERS

XZOoom The factor by which to zoom in the x dimension.
yzoom The factor by which to zoom in the y dimension.
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PIXMZM

PIXMZM

FORTRAN PARAMETERS

INTEGER*2 IXZOOM,

EXAMPLE

! CLOAD 13 -256 255
! CLOAD 14 -156 155
! CLOAD 11 -50 50

! CLOAD 12 50 -50

! PIXMZM 2 2

e Wme Mo W W

Set up destination window.

Set up destination window.

Set up source window.

Set up source window.

Perform a block pixel move, zooming the
block by twice in both the x and y dimen-
sion.
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POINT POINT

SYNTAX

ASCII POINT

FORTRAN Call CALL POINT

Binary [136] (1 byte)

136 decimal = 210 octal = 88 hex

FUNCTION

The POINT command sets the current point (CREG 0) to the current pixel value
(VREG 0). The current point and the current pixel value remain unchanged.

EXAMPLE

G Sem G tem S G Sem S

Set the color out for LUT index 5 to red.
Set the color out for LUT index 6 to white.

LuT8 5 255,0,0
LUT8 6 255,255,255

14
14
MOVABS 0 O ; Move current point to 0,0.
PRMFIL, ON ; Select filled primitives.
VAL8 5 ; Thange current pixel value to 5 (red).
CIRCLE 30 ; Draw a red circle.
VALS 6 ; Change current pixel value to 6 (white).
POINT ; Set pixel at 0,0 to 6 (white). You can see a

white point in the center of the red circle.
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POKE ' POKE

SYNTAX

ASCII POKE addr, data

FORTRAN Call  CALL POKE (IADDR, IDATA)

Binary [190] [hlghaddr][lowaddr] [hlghdata][lowdata]
(5 bytes)

190 dec1ma1 276 octal = BE hex

FUNCTION

The POKE command writes a given word of data into a given address, addr, in
central processor memory. The POKE command is intended to be wused in
conjunction with the PEEK command as a debugglng tool for implementers, and
not as a general purpose command for users.

ROM memory runs from 0 to 7FFF hex. POKEs into this memory have no effect.
RAM memory runs from 8000 to FFFF hex. You should not POKE into the memory

area from 8000 to BFFF, which is the base RAM POKES . 1nto this area can crash
the central processor.

ASCII PARAMETERS

addr 16-bit integer specifying the address in central processor
memory in which to place data.

data 16~-bit integer data.

FORTRAN PARAMETERS

INTEGER* 2 IADDR, IDATA

EXAMPLE

! PEEK #C000 ; Display contents of memory location C000 hex.
02DC (Possible response from Model One.)

! POKE #C000 #0000 ; Change contents of location C000 to O.

! PEEK #C000 ; Display contents of location C000.

0000 ] (Response from Model One.)
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POLYGN POLYGN

SYNTAX

ASCII POLYGN npoly, nverts, X, Y,y eee

FORTRAN Call CALL POLYGN (NPOLY, NVERT, VERTS)

Binary [18] [npoly] [highnverts] [lownverts]
fhighx1] [lowx1l] [highyl] [lowyl]...

18 decimal = 22 octal = 12 hex

FUNCTION

The POLYGN command draws polygons in image memory in the current pixel value
(VREG 0). The total number of polygons is given by npoly. Each polygon is
then specified by giving the number of vertices (nverts), followed by the list
of vertices. Each vertex is specified by an x and y coordinate value.

All of the vertices are relative to the current point. The current point is
unchanged by the POLYGN command.

Because the POLYGN command allows specification of more than one polygon at a
‘time, the Model One supports arbitrary polygons with interior holes. The
polygons may be drawn filled or unfilled, by setting the primitive fill flag
with the PRMFIL command. With PRMFIL ON, the nested interior polygons are
drawn unfilled; the surrounding polygon is filled.

ASCII PARAMETERS

npoly 8-bit parameter specifying the number of polygons to draw;
range is 0 to 255.

nverts 1l6-bit parameter specifying the number of vertices for
each polygon; you may specify up to a total of 251
vertices for all the unfilled polygons you define (4K of
RAM is allocated for polygon fills).

X, ¥ 16-bit parameters specifying the x and y coordinates for
each vertex; range is -32,768 to 32,767.
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POLYGN ‘ o POLYGN

FORTRAN PARAMETERS

INTEGER*2 NPOLY, NVERT(1l), VERTS(2,1)
NPOLY Number of polygons to be drawn.
NVERT One dimensional array containing the number of vertices in

each polygon.

VERTS Two dimensional array containing the dx and dy displacements
from the current point of all vertices in the defined
polygons. VERTS(1,j) contains the jth dx value. VERTS(Z2,])
contains the jth dy value. If more than one polygon is
being defined, the vertices describing the second polygon
should be placed in the array immediately after the vertices
describing the first polygon.

EXAMPLE
! MOVABS 0 0 ; Move current point to 0,0.
! POLYGN 1 3 10,10 10, -2 -10,-10

; Draw a triangle.
; Move current point to 100,100.

MOVABS 100 100
! POLYGN 1 3 10,10 10,-10 -10,-10

; Draw same triangle as before, but with vertices
relative to 100,100.

"

MOVABS -100 100 ; Move current point to -100,100.

POLYGN 1 4 -30,30 30,30 -30,-30 30,30
; Draw a 4-sided polygon.

MOVABS -100 100 ; Move current point to -100,100.

! PRMFIL ON ; Select filled primitives.

POLYGN 2 3 10,-10 10,-10 -10,-10 4 20,20 20,-20 =20,-20 -20,20

; Draw a triangle nested inside a rectangle.
The rectangle is filled and the triangle is not.
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POP POP
ASCII SYNTAX
POP item, arg (general form)
POP CREG, creg (coordinate register)
POP VREG, vreg (value register)
POP XFORM, xformtype (transformation matrix)
POP VAR, vartype (system variable or flag)
FORTRAN Calls
CALL POP (TYPE, CREG, VREG, XFORM, SYSVAR, FPREG) (general form)
CALL POPO (CREG)
CALL POP1l (VREG)
CALL POP2 (XFORM)
CALL POP3 (SYSVAR)
Binary
[118] [item = 0] [creg] (3 bytes)
[118] [item = 1] [vreg] (3 bytes)
[118] [item = 2] [xformtype] (3 bytes)
[118] [item = 3] [vartype] . (3 bytes)
118 decimal = 166 octal = 76 hex
FUNCTION
The POP command restores the item that you specify by popping it off the

stack.

The POP

onto the stack.

You must pop stacked items in the exact opposite order as they were pushed.

The PUSH and POP commands perform stack overflow and underflow checking.

error is generated if you exceed the stack bounds.

No type checking is performed by the PUSH and POP commands.

values may produce unpredictable results.

command is the inverse of the PUSH command, which pushes items

An

Invalid parameter
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POP

POP

FUNCTION, continued

The items that you can push and pop include

- the contents of registers
-~ coordinate registers
-~ value registers

- the current 2-D transformation matrix

- system variables or flags
- primitive fill flag
- vector pattern.

ASCII PARAMETERS

item

creg
vreg
xformtype

vartype

The item to be popped (1 byte)

0 = CREG Coordinate register.

1 = VREG Value register.

2 = XFORM Transformation.

3 = VAR System variable or flag.

Coordinate register number (1 byte). You can use mnemonics
for CREGs 0-6, 9, and 10. Refer to the table at the end of
this Command Reference.

Value register number (1 byte). You can use mnemonics for
VREGs 0 through 3. Refer to the table at the end of this
Command Reference.

Transformation type (1 byte).

0 2-D transformation matrix.

System variable or flag (1 byte).

0
1

PRMFIL Primitive fill flag.
VECPAT Vector pattern.

nwon
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POP POP

FORTRAN PARAMETERS

CALL POP (TYPE, CREG, VREG, XFORM, SYSVAR, FPREG)
INTEGER*2 TYPE, CREG, VREG, XFORM, SYSVAR, FPREG

Note: The parameter FPREG does not apply to the Model One/10.

EXAMPLE
1 XFORM2D ABS 0 .5 0 0 .5 0 0

; Define an absolute 2-D transformation which
scales by one half.

Draw geometry scaled by one half.

Push the current 2-D transformation onto the
stack.

SEGREF 1
PUSH XFORM 0

S G
~e we

! XFORM2D REL 0 .707 .707 -.707 .707

; 7 .ine a relative 2-D transformation which
rotates by 45 degrees. This transformation

is concatenated with the current transformation.

! SEGREF 1 ; Draw geometry scaled by one half and rotated
by 45 degrees.

! POP XFORM 0 ; Pop the half scale transformation which was
saved on the stack.

! SEGREF 1 ; Draw geometry scaled by one half and not

rotated.
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PRMFIL

PRMFIL

SYNTAX

ASCII PRMFIL flag

FORTRAN Call CALL PRMFIL (IFLAG)

Binary [31] [flag] (2 bytes)

31 decimal = 037 octal = IF hex

FUNCTION

The PRMFIL command sets the primitive fill flag to indicate whether graphics

primitives are drawn filled or unfilled.
graphics primitives are drawn filled.
interior pixels, as well as for the perimeter.
perimeter is drawn in the current pixel value.

The graphics primitives which are affected by the PRMFIL flag are:

CIRCI, CIRCLE, CIRCXY, POLYGM, RECREL, RECTAN, and RECTI.

When flag = 1 or ON, any subsequent
The current pixel value is used for all
When flag = 0 or OFF, just the

ARC,

You can use the VECPAT command to set patterned area and primitive fills.

ASCII PARAMETER

flag Flag = 1 or ON enables filling; flag = 0 or OFF disables

filling.

FORTRAN PARAMETER

INTEGER*2 IFLAG

EXAMPLE

! Lur8 1 0,0,255
! VALS 1

! PRMFIL ON

! CIRCLE 50

! MOVABS 100 100
! PRMFIL OFF

! CIRCLE 50

s We Ne we Ne “we we

Set the color out for LUT index 1 to blue.
Set current pixel value to 1 (blue).
Select filled primitives.

Draw filled blue circle.

Move current point to 100,100.

Select unfilled primitives.

Draw unfilled blue circle.
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PUSH PUSH

ASCII SYNTAX

PUSH item, arg (general form)

PUSH CREG, creg (coordinate register)
PUSH VREG, vreg (value register)

PUSH XFORM, xformtype (transformation matrix)
PUSH VAR, vartype (system variable or flag)

FORTRAN Calls

CALL PUSH (TYPE, CREG, VREG, XFORM, SYSVAR, FPREG) (general form)

CALL PUSHO (CREG)
CALL PUSH1 (VREG)
CALL PUSH2 (XFORM)
CALL PUSH3 (SYSVAR)

Binary
[117] [item = 0] [crey] (3 bytes)
[117] [item = 1] [vreq] (3 bytes)
[117] [item = 2] [xformtype] (3 bytes)
[117] [item = 3] [vartype] (3 bytes)

117 decimal

165 octal = 75 hex

FUNCTION

The PUSH command saves the specified item by pushing it onto the stack. You
can then restore the item with the POP command.

You must pop stacked items in the exact opposite order as they were pushed.

The PUSH and POP commands perform stack overflow and underflow checking. aAn
error is generated if you exceed the stack bounds.

No type checking is performed by the PUSH and POP commands. Invalid parameter
values may produce unpredictable results.
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PUSH

PUSH

FUNCTION, continued

The items that you can push and pop include

- the contents of registers
- coordinate registers
- value registers

-~ the current 2-D transformation matrix

-~ system variables or flags
- primitive fill flag
- vector pattern.

ASCII PARAMETERS

item

creg

vreg

xformtype

vartype

0

The item to be pushed.

CREG Coordinate register.

0 =
1 = VREG - Value register.
2 = XFORM Transformation.
3 = VAR System variable or flag.

Coordinate register number (1 byte). You can use mnemonics
for CREGs 0-6, 9, and 10. Refer to the table at the end of
this Command Reference.

Value register number (1 byte). You can use mnemonics for
VREGs 0 through 3. Refer to the table at the end of this
Command Reference.

Transformation type (1 byte).

0 2-D transformation matrix.

System variable or flag (1 byte).

PRMFIL Primitive fill flag.
VECPAT Vector pattern.

1
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PUSH PUSH

FORTRAN PARAMETERS

CALL PUSH (TYPE, CREG, VREG, XFORM, SYSVAR, FPREG)
INTEGER*2 TYPE, CREG, VREC, XFORM, SYSVAR, FPREG

Note: The parameter FPREG does not apply to the Model One/10.

EXAMPLE
! XFORM2D ABS 0 .5 00 .50 0

; Define an absolute 2-D transformation which
scales by one half.

Draw geometry scaled by one half.

Push the current 2-D transformation onto the

stack.
! XFORM2D REL 0 .707 .707 -.707 .707

! SEGREF 1
! PUSH XFORM 0

e o

; Define a relative 2-D transformation which
..tates by 45 degrees. This transformation
is concatenated with the current transformation.

! SEGREF 1 ; Draw geometry scaled by one half and rotated
by 45 degrees.

! POP XFORM 0 ; Pop the half scale transformation which was
saved on the stack.

! SEGREF 1 ; Draw geometry scaled by one half and not

rotated.
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QUIT QuUIT

SYNTAX

ASCII QUIT

FORTRAN Call CALL QUIT

Binary [255] (1 byte)

255 decimal = 377 octal = FF hex

FUNCTION

The QUIT command exits Graphics mode and returns to Alpha mode. This command
should be used to return to Alpha mode when the host or local alphanumeric
terminal is finished issuing graphics commands.

If the Model One has been configured for pure ASCII format (with the ASCII
command), the system is restored to binary or ASCII hex format, as set with
the SYSCFG command.



Raster Technologies Model One/10 Command Reference

RDMASK : RDMASK

SYNTAX

ASCII RDMASK mask

FORTRAN Call CALL RDMASK (MASK)

Binary [158] [mask] (2 bytes)

158 decimal = 236 octal = 9E hex

FUNCTION

The RDMASK command sets the read mask for the Model One's image memory planes.
The 8-bit read mask is ANDed with the data from image memory immediately
before the data enters the look-up table. If a bit is set (1), the
corresponding bit plane is read-enabled; if the bit is cleared (0), the
corresponding bit plane is not displayed.

The read mask corresponds directly to the eight bit planes of image memory.
You can also set the read mask with the RMSK16 command.

The read mask may be used in conjunction with the write mask to store multiple
images in image memory anc seiect them for display. The WRMASK command sets
the write mask.

The RDMASK and WRMASK commands can also be used for double buffering. The
image memory on each memory board is divided into two 4-bit banks. If you use
the WRMASK command to write enable bit planes in only one of these 4-bit
banks, and the RDMASK command to read enable bit planes in only the other
4-bit bank, then the graphics processor will have full memory bandwidth into
the selected bit planes.

ASCII PARAMETER

mask The 8-bit read mask; range is 0 to 255.

FORTRAN PARAMETER

INTEGER*2 MASK
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RDMODE RDMODE

SYNTAX

ASCII RDMODE flag

FORTRAN Call CALL RDMODE (FLAG)

Binary [211] [flag] (2 bytes)
211 decimal = 328 octal = D3 hex

FUNCTION

The RDMODE command sets the format for reading back data to the host computer
in response to a readback command. The two modes are ASCII decimal (flag = 0
or OFF) and binary (flag = 1 or ON).

You should use the default RDMODE OFF (ASCII mode). Binary mode is intended
for DMA interfaces; the Model One/10 uses a serial interface.

When ASCII decimal data is sent, it is followed by a carriage return. When
binary data is sent, no carriage return is included. :

The commands which read back information are: READBU, READCR, READER, READP,

READVR, READW, READWE and the Display List readback commands (RDPICK, RDPID,
RDREG, RDXFORM, SEQINQ, and SYSTAT).

ASCII PARAMETER

flag Flag
flag

0 or OFF, readback in ASCII decimal;
1 or ON, readback in binary (default)

FORTRAN PARAMETER

INTEGER*2 FLAG
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RDPICK RDPICK

SYNTAX

ASCII RDPICK type, startent, totalent

FORTRAN Call CALL RDPICK (TYPE, START, NUM, PICENC, PICREL,
PICIDS, SEGIDS, DEPTH, TREES)

Binary [239] [type] [startent] [totalent] (6 bytes)

239 decimal = 357 octal = EF hex

FUNCTION

The RDPICK command reads back information which is stored in the pick buffer.
The command also updates the segment ID register (SEGREG) and the pick ID
register (PIDREG) with the last entry in the pick buffer that is read back.

The type parameter specifies the type of information to read back. You can
read back the following six types of information.

The number of pick hits cocountered and the number of pick hits
recorded (this information is taken from counters; SEGREF and PIDREG
are not updated).

Pick ID numbers of specified pick hits (PIDREG is updated with last entry
read back).

Segment ID numbers (SEGREG is updated).
Segment ID/pick ID pairs (SEGREG and PIDREG are updated).

Unpacked trees of nested segment IDs and pick IDs (SEGREG and PIDREG
are updated).

Packed trees of nested segment IDs and pick IDs (SEGREF and PIDREG are
updated) .

If RDPICK fails to identify any geometry, it returns -1 as the segment ID and
the pick ID.

The startent parameter specifies the pick buffer entry to start reading from.
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RDPICK . : , . RDPICK

FUNCTION, continued

The totalent parameter specifies the total number of entries to read back. If
you specify 0, the Model One updates the registers with the specified entry
(startent), but does not return any data. '

The following are two examples of updating the registers without returning
data.

- RDPICK SEGID 1 0 Update the segment ID register with the first entry
: in the pick buffer. _
- RDPICK SEGPID 2 0 Update both registers with the second entry in the

pick buffer.

Note: The parameter you select with this command (except for RDPICK PICKS)
must correspond to a parameter you previously specified with SETGL PICKBUF.
The specific type of information you ask for with RDPICK is stored in the pick
buffer and therefore available for readback only after an appropriate choice
with SETGL. PICKBUF. For éxample, SETGL PICKBUF SEGPID saves information on
segment IDs, pick IDs, and segment ID/pick ID pairs, but does not save
information on tree hier.rchies. On the other hand, SETGL PICKBUF TREE only
saves information on tree hierarchies. Without your selecting a correct
correspondence, the pick buffer will not contain the data you request and it
therefore will return minus ones. This return could be confused with '"no pick
hits" or "no pickable entities" when, in fact, there was a hit. o

ot

ASCII PARAMETERS

type Type of information to be returned (8 bits).

0 = PICKS Number of pick hits encountered (16 bits) and
b number of pick hits recorded (16 bits).

. 1 = PICKID An array of pick ID numbers (32 bits).
‘ 2 = SEGID An array of segment ID numbers (32 bits).
3 = SEGPID An array of segment ID/pick ID pairs (32 bits).
4 = TREEU Unpacked trees of nested segment ID/pick ID pairs
(32 bits).
5 = TREEP Packed trees of nested segment ID/pick ID pairs

(32 bits).
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ASCII PARAMETERS, continued

startent Integer which specifies the pick buffer entry to start reading
from (16 bits). '

with type 0 (PICKS), specify 0 (parameter is not relevant).

totalent Integer which specifies the total number of entries to read back
(16 bits).

With type 0 (PICKS), specify 0 (parameter is not relevant).
With types 1-5, specifying 0 updates the registers without

returning data.

FORTRAl PARAMETERS AND SUBROUTINMNE CALLS .

CALL RDPICK (TYPE,START,NUM,PICENC,PICREL,PICIDS,SECIDS,DEPTH,TREES)

Input Parameters: INTECER*2 TYPE, START, MNUM

Output Parameters: INTECER*2 PICEMC, PICREC ’
INTECER* 4 PICIDS (1), SEGIDS(1), DEPTE(1)
INTECER*4 TREES (1,1)

The following subroutines are provided for convenience. These subroutines
correspond to the ASCII types 0 through 5.

RDPCKO (PICENC, PICREC)

RDPCK1 (START, MUM, PICIDS)

RDPCK2 (START, NUM, SEGIDS)

RDPCK3 (START, MUM, SEGIDS, PICIDS)
RDPCK4 (START, NUM, DEPTH, UTREES)
RDPCK5 (START, KUM, DEPTH, PTREES)
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EXAMPLE

The following three examples illustrate many of the different ways that you
can use the RDPICK command.

First we define Segment 1, which is a truck including a body, chassis, and two
wheels. (This is the same segment that is defined in the SEGDEF command
example, and is repeated here for easy reference.)

Following the segment definition, we set the center of the pick. aperture,
execute the segment in pick mode, and then execute the RDPICK command to read
back information. We repeat this procedure three times with the pick aperture
set in different locations. :

Segment Definition

! SEGINI 0 128 ; Initialize display list structures with a

block size of 128 bytes.

! SEGDEF 1 ; Begin definition of Segment 1, which defines

' the truck and the position of the 2 wheels.
Assign pick ID 10 label to the truck body.

P WCS current point onto the stack.

sutve current point to lower left corner of truck.

Draw 5 vectors to define truck body.

PICKID 10

PUSH CREG CURPNT
MOVABS -250,-80
DRWREL 0,220
DRWREL 320,0
DRWREL 80,-110
DRWREL 100,0

e Ne N W

PICKID

DRWREL
MOVABS
SEGREF
MOVABS
SEGREF

20 ; End pick ID 10 (body); assign pick 20 label to

-500,0
-160,-100
2
155,-100
2

POP CREG CURPNT

SEGEND

SEGEND

$
$
$
$
$
$
$
$ DRWREL 0,-110
$
$
$
$
$
$
$
$

POP CREG CURPNT

WO Mo me N me Wy “we

the chassis (bottom line) of truck.

Draw chassis of truck.

Move current point to position rear wheel.

Nest Segment 2, the wheel.

Move current point to position front wheel.

Nest Segment 2, the wheel.

Pop WCS current point from the stack.

End pick ID 20 (chassis); end definition of
Segment 1, the truck body and position of wheels.

Restore current point (center of wheel)

! SEGDEF 2 ; Begin definition of Segment 2, which defines the
shape of the wheel.

$ PICKID 30 ; Assign pick ID 30 label to the wheel.

S PUSH CREG CURPNT ; Save current point (center of wheel).

$ MOVREL -50,-50 ; Move current point to left corner of wheel.

$ RECREL 100,100 ; Draw wheel.

$ ;

$ ;

~e

End pick ID 30 (wheel); end definition of
Segment 2, the wheel.
Model One returns to normal command mode.
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Drawing of Segment 1 with Pick Aperture Locations

The figures below show Segment 1, and the three different locations where we
will set the pick aperture in the three examples which follow.

EXAMPLE 1: (0,140) EXAMPLE 2: (-150,-150)

AN

]
T T T

EXAMPLE 3: (-210,-80)

pN
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- RDPICK RDPICK

EXAMPLE 1l: Reading Back One Pick Hit in Top Level Segment

Set the pick aperture size to 16 x 16.

Specify to save segment ID/plck ID pairs in
pick buffer (default). - :
Specify the center of pick aperture. (See the
preceding figure labelled EXAMPLE 1.)

Set execution mode to’pick.

Execute (pick) Segment 1. :

Read back number of pick hits encountered and
number of pick hits recorded; registers are not
updated.

The Model One returns: 1 pick hit encountered
and recorded. , ‘ L
Read back pick ID; update PIDREG with pick-ID.

! SETGL PICKAP 8 8
! SETGL PICKBUF SEGPID

e “weo

! CLOAD 19 0,140

-e

EXMQPE PICK
SEGREF 1 -
RDPICK PICKS 00

~e we we

R .

00001 00001

~e

! RDPICK PICKID 1 1

7
0000000010 s The Model One returns: pick ID is 10.
! RDPICK SEGID 1 1 . ; Read back segment ID; update SEGREG.
0000000001 3 The Model One returns: segment ID is 1.
’

! RDPICK.SEGPID'1 1 Read back segment ID/pick ID pairs; update
PIDREG and SEGREG. ;

- The Model One returns: segment ID is: 1, pick ID
is 10.

! EXMODE NORMAL ; P>store execution mode to normal draw.

0000000001 0000000010

-e
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EXAMPLE 2: Reading Back a Tree Hierarchy for One Pick Hit

—

SETGL PICKBUF TREE ; Specify to save entire trees in pick buffer.
! CLOAD 19 -150,-150" ; Specify the center of the pick aperture. (See-
' the preceding figure labelled EXAMPLE 2.)

! EXMODE PICK ; Set execution mode to pick.
! SEGREF 1 ; Execute (pick) Segment 1.
! RDPICK PICKS 0 O ; Return number of pick hits encountered and
. 4 recorded.
00001 00001 ' ; The Model One returns: 1 pick hit encountered
’ : and recorded.
! RDPICK TREEP 1 1 7 Read back tree hierarchy in packed format.

00002
0000000001 0000000020 0000000002 0000000030

; The Model One returns: one tree hit, nesting
level is two deep. The top level is Segment 1,
pick ID 20. The second level is Segment 2, pick
! EXMODE NORMAL - ; Restore execution mode to normal draw.
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EXAMPLE 3: Reading Back Tree Hierarchies for Two Pick Hits

Specify to save entire trees in pick buffer.
Set center of pick aperture. (See preceding
figure labelled EXAMPLE 3.)

Set execution mode to pick.

Execute (pick) Segment 1.

Read back number of pick hits encountered and
recorded; registers are not updated.

Model One returns: 2 pick hits encountered and
' recorded. - B '
Read back tree hierarchy in packed format;
update registers. ‘

! SETGL PICKBUF TREE
! CLOAD 19 -210,-80

e wo

EXMODE PICK
SEGREF 1
RDPICK PICKS 0 0

G g G
N N W

00002 00002

~e

RDPICK TREEP 1 2 =

~-e

00001 ,
0000000001 -0000000020

00002

0000000001 0000000020 0000000002 0000000030

; The Model One returns: two trees hit. For first
tree, nesting level is one deep, the top level
is Segment 1, the hit was on graphics labelled
mnick ID 20. For second tree, nesting level is
two deep, the top level is Segment 1, pick ID 20,
o ' and the second level is Segment 2, pick ID 30.
! EXMODE NORMAL ; Restore execution mode to normal draw.
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RDPID RDPID

SYNTAX

ASCII ' RDPID bf

FORTRAN Call CALL RDPD80Q (MAXSIZ, NVALS, BYTRAY)

Binary [237] [0] (2 bytes)
237 decimal = 355 octal = ED hex
FUNCTION

The RDPID command reads back all the commands which have a pick ID equal to
PIDREG and a segment ID equal to SEGREG. The RDPID command returns a list of
commands which contains opcodes and parameters. The information is in the
format (n, nray), where n gives the number of bytes returned and nray is a
list of primitives n bytes Tong. If PIDREG is equal to -1, then all ~commands
in all the pick IDs in the current segment are returned.

For serial communications, the bf parameter (blocking factor) tells the Model
One how many elements to send before inserting a carriage return into the
output stream. If the end of the window is reached before the block is
filled, the block is padded with zeros and sent. After sending each block,
the Model One then waits for an ACK (06 hex or 86 hex) character from the host
before sending out another siock of data. The acknowledge character must be
- sent from the host as a single 7-bit control character, regardless of whether
the host normally sends data to the Model One in 8-bit binary or ASCII hex.

ASCII PARAMETER
bf Blocking factor (8 bits). Range is 1 to 255.

FORTRAN PARAMETERS

Input Parameter: INTEGER*2  MAXSIZ

Output Parameters: INTEGER*2  NVALS
LOGICAL*1 BYTRAY(1)

MAXSIZE The maximum size of the array in bytes.
NVALS - The number of elements returned.

BYTRAY Array containing elements returned.
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EXAMPLE

! SEGDEF 2

$ PICKID 30

$ PUSH CREG CURPNT
$ MOVREL -100 -100
$ RECREL 200 200

$ POP CREG CURPNT
$ SECEND

SETGL SEGREG 2

! Load the segment ‘ID register (SEGREG) with 2.
! SETGL PIDREG 30
!

Load the pick ID register (PIDREG) with 30.

c e we W

RDPID 10 Read back commands with segment ID 2 and pick
ID-30. Insert a carriage return after each 10
-elements. e o o oo
00016 '

117 000 000 002 255 156 255 156 137 000
200 000 200 118 000 000 000 000 000 00OC

7 The 16 -is thé number,df‘bytes‘fetutned. The
following numbers are.the opcodes.and parameters
of the commands labelled pick ID 30 in Segment 2.
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RDPIXR RN - RDPIXR

SYNTAX

ASCIT RDPIXR vreg

FORTRAN Call  CALL RDPIXR (IVREC)

Binary ‘ [175] [vregj | (2 byﬁes) |
l75‘decimal = 257 6ctai = AF hex’
FUNCTION e
The RDPIXR cohmand reéds.thevpiXelzvalue from image memory at the current
point (CREG 0) and places the value into the value register specified by vreg.

‘The Model One/10 stores three bytes of information, although it only uses the
first 8 bits (i.e., the red component) for value information.

ASCII PARAMETER

vreg Value register; range is 0 to 63. You can use mnemonics for
VREGs 0 through 3. Refer to the table at the end of this
Command Reference. ,

FORTRAN PARAMETER

INTEGER*2 IVREG

EXAMPLE:

! VALS 45 "3 Chadge current pixel value to 45.

! POINT ; Set current point to current pixel value.

! RDPIXR 13 ; Read pixel value at current point and place

value in VREG 13.
! READVR 13 ~ ; Display contents of VREG 13.
045 000 000 » (Response of Model One.)
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RDREG |

RDREG

SYNTAX

ASCII RDREG reserved

FORTRAN Call ~ CALL RDREG (ISEC, IPID)

Binary [224] [reserved = 0] (2 bytes)

224 decimal = 340 octal = EO0 hex

FUNCTION

The RDREC command reads back the current segment ID number (stored in SECREG)
and current pick ID number (stored in PIDREC), as set by one of these

commands :

- EXMODE PICK followed by a SECREF (picking)
- SETCL SEGREC and SETCL PIDREG, or

- RDPICK.

The RDREG command returns two 32-bit quantities.

This command can be used to determine if there was a pick hit
If there was no pick hit, RDREC returns two negative ones.

ASCII PARAMETER

reserved An 8-bit reserved parameter (must = 0) .

FORTRAN PARAMETER
Output Parameters: INTECER*4  ISEC, IPID.

ISEG Currentvsegment ID number.
IPID Current pick ID number

after picking.



Raster Technologies Model One/10 Command Reference

RDREG RDREG

EXAMPLE

This example illustrates how to use the RDREG command. It also shows how the
EXMODE PICK and RDPICK commands update the segment ID and pick 1ID registers.
The Segment 1 executed in this example is defined in the SEGDEF command
example, and is illustrated below.

SETGL PICKBUF SEGPID
CLOAD 19 -250,-80
EXMODE PICK

SEGREF 1

RDPICK PICKS 0 O

Specify to save segment ID/pick ID pairs.
Set center of pick aperture (see figure).
Enter pick mode.
Execute (pick) Segment 1.
Read back number of pick hits encountered and
number of pick hits recorded.
The Model One returns: two pick hits encountered
and recorded.
Read back contents of segment ID and pick ID
registers.
0000000001 0000000010 ; The Model One returns: segment ID is 1, pick ID

- is 10. The registers are loaded with the first
pick hit.
Read back segment ID/pick ID pairs, starting with
the first pick buffer entry and returning infor-
mation on 2 entries.

S ge G Gme S—m
e Wy WM Wy W

00002 00002

~e

! RDREG O

~e

! RDPICK SEGPID 1 2

~e

0000000001 0000000010 000000001 0000000020

! RDREG 0 ; Read back contents of segment ID and pick ID
registers.

0000000001 0000000020 ; The Model One returns: segment ID is l, pick ID
is 20. The registers have been updated by the
RDPICK command with the last entry read back.
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RDXFORM RDXFORM

SYNTAX

ASCII RDXFORM type

FORTRAN Call CALL RDXFRM (FUNC,MATRIX,XBASIS,YBASIS,ZBASIS,CFFSET)

Binary [214] [type] (2 bytes)
214 decimal =326 octal = D6 hex
FUNCTION

The RDXFORM command returns the matrix elements of the current 2-D
transformation. The two translation elements are returned as 16-bit numbers.

The four rotation/scaling elements are displayed (and returned in ASCII mode)
as:

SIIIII.FFFFFF
where S is the sign of element: space if positive, "-" if negative
I is the integer part of the element

is a decimal point
is the fractional part of the element.

Frj e

ASCII PARAMETERS

type The type of transformation to be returned (8 bits).

0 The current 2-D transformation.
1 Reserved.
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RDXFORM RDXFORM

FORTRAN SUBROUTINE CALLS AND PARAMETERS

CALL RDXFRM (FUNC, MATRIX, XBASIS, YBASIS, ZBASIS, OFFSET)

Input Parameter: INTEGER*2  FUNC

Output Parameters: REAL*4 MATRIX (1), XBASIS(3), YBASIS(3), ZBASIS(3),
OFFSET (3)
FUNC The type of transformation to be returned. On the Model One/10,

the only transformation type is 2-D (FUNC = 0).

MATRIX A singly subscripted array containing a 2-D absolute transformation
matrix converted from 16.16 fixed point to REAL*4.

MATRIX is returned in 3 x 2 form so that

MATRIX(1,1) = x basis vector, X component
MATRIX(1,2) = x basis vector, y component
MATRIX(2,1) = y basis vector, x component
MATRIX(2,2) = vy basis vector, y component
MATRIX(3,1) = displacement vector, x component
MATRIX(3,2) = displacement vector, y component

The parameters XBASIS, YBASIS, ZBASIS, and OFFSET do not apply to the Model
One/10.

The following subroutine calls are provided for convenience.
CALL RDXFMO (MATRIX). (Read back 2-D transformation matrix)

CALL RDXF0X (VECTOR) (Read back 2-D transformation matrix into a 6
element vector)

VECTOR is returned so that

VECTOR (l) = x basis vector, x component
VECTOR (2) = X basis vector, y component
VECTOR (3) = vy basis vector, x component
VECTOR (4) = vy basis vector, y component
VECTOR (5) = displacement vector, x component
VECTOR (6) = displacement vector, y component
EXAMPLE
! XFORM2D ABS 0 2. 00 2. 00
; Define an absolute 2-D transformation.
! RDXFORM 0 ; Read back the current 2-D transformation.
00002.000000
00000.000000
00000.000000
00002,000000
00000

00000
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READBU READBU

SYNTAX
ASCII READBU flag, cflag

FORTRAN Call CALL READBU (IFLAG, ICFLAG, IBUTT, X, Y)

Binary [154] [flagl [cflag] (3 bytes)

154 decimal = 232 octal = 9A hex

FUNCTION

The READBU command returns to the port in Graphics mode the function button
number of a button that is pressed or released, as well as the location of the
Xy digitizer at the time the button was pressed or released. The READBU
command removes one entry from the function buttén queue, which is 14 events
deep.

The flag parameter indicates whether the Model One should respond immediately,
and whether button releases should be recognized as well as button hits. If
flag = 0 or OFF, the Model One responds immediately. If there is a button hit
in the queue, the button number is sent along with the coordinates of the XY
digitizer at the time the button was pressed. Otherwise, a button number of
zero is sent along with the coordinates 0,0. If flag = 1 or ON, the Model One
waits until there 1is a button hit entry in the button queue, and then sends
the data. If flag = 2 or 3, the READBU comand works a similar way as with
flag= 0 or 1 (i.e., flag = 2 and flag = 0 are similar), except that both
button hits and releases are recognized with flag = 2 or 3.

The cflag parameter indicates whether the raw XY digitizer coordinate data
(cflag = 0) or the scaled XY digitizer coordinate data (cflag = 1) should be
returned. CREG 1 contains the unscaled coordinates and CREG 2 contains the
scaled coordinates.

If RDMODE is 0 (which it should be), the function button number and coordinate
data are sent in ASCII decimal format. The format is FORTRAN I3, 2I6 followed
by a carriage return.

If the READBU command was sent from the host, the host must send an ACK (06
hex or 86 hex) to the Model One to resume normal command interpretation. The
acknowledge character must be sent from the host as a single 7-bit control
character, regardless of whether the host normally sends data to the Model One
in 8-bit binary or ASCII hex.
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ASCII PARAMETERS

flag Event queue flag.

0 = OFF Return next button hit immediately, or return
button 0 if the event queue is empty.

1 =0ON Return the next button hit as soon as there is
one, and wait if necessary.

2 Return the next button hit or release immediately,
or return button 0 if the event queue is empty.

3 Return the next button hit or release as soon as
there is one, and wait if necessary.

cflag Coordinate flag.

0 = OFF Return raw coordinate data in CREG 1.

1 ON Return scaled coordinate data in CREG 2.

FORTRAN PARAMETERS

Input Parameters: INTEGER*2 IFLAG, ICFLAG
Output Parameters: INTEGER* 2 IBUTT
INTEGER*4 X, ¥

IBUTT returns the number of the button pressed or released. X and Y return
the coordinates of the XY digitizer at the time the button was pressed or
released.

EXAMPLE

The command sequence in this example is executed after the user has pressed
button 4 once. The location of the XY digitizer at the time of the button
press was at 10,-15.

Wait until there is a button hit or release.
Return raw coordinate data in CREG 1.
004 00010 -00015 (response from Model One.)
! READBU 3 0 Re-issue previous command again. There is no
response until a button is pressed or released.
-004 00010 -00015 (response from Model One indicating that button
4 was released).

! READBU 3 0

~e

~e
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READCR

SYNTAX

ASCII

READCR creg

FORTRAN Call CALL READCR (ICREG, IX, IY)

Binary

FUNCTION

[152] [creg] (2 bytes)

152 decimal = 230 octal = 98 hex

The READCR command sends the data in the coordinate register specified by creg

to the port
address is
coordinates

in CGraphics mode. If the RDMODE is 0 (which it should be), the
sent as two ASCII decimal numbers representing the x and y
of the address. The numbers are sent in FORTRAN 2I6 format,

followed by a carriage return.

If the command was issued by the host over the HOST interface, the Model One
will wait for an acknowledge character (06 hex or 86 hex) from the host before
command interpretation continues. The acknowledge character must be sent from

the host as

a single 7-bit control character, regardless of whether the host

normally sends data to the Model One in 8-bit binary or ASCII hex.

ASCII PARAMETERS

creg

Coordinate register; range is 0 to 63. You can use mnemonics
for CREGs 0-6, 9, and 10. Refer to the table at the end of
this Command Reference.

FORTRAN PARAMETERS

Input Parameter: INTEGER*2 ICREG
Output Parameters: INTEGER*2 IX, IY

IX and IY are returned from the subroutine with the x and y coordinates
contained in the coordinate register specified by ICREG.

EXAMPLE

{ CLOAD 23 110 200

! READCR 23

Load CREG 23 with 110,200.
Read contents of CREG 23.

~e we

00110 00200 (Response from Model One.)
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READER READER

SYNTAX

ASCII READER

FORTRAN Call CALL READER (IERROR)

Binary [56] (1 byte)

56 decimal = 070 octal = 38 hex

FUNCTION

The READER command can be used to determine whether an error has occurred.
The READER command returns a one-byte value giving the code of the first error
which occurred since the last READER or COLDstart command.

If no error has occurred, the READER command returns zero. If the READER
command returns "000", then you should assume that no error exists. How-
ever, there is an error message #000, "Illegal Call to routine ERROR" (which
results from a firmware/hardware error), which is very unlikely to be
generated. If an application fails and no other error messages besides "000"
are generated, then the "000" may indicate an illegal call to ERROR.

The READER command clears the buffer which stores the error code.

Reference: The Model One Error Messages Reference Guide, included in the
Model One/10 Manual, discusses each Model One/10 error message.

FORTRAN PARAMETER

LOGICAL*1 IERROR

IERROR is an output parameter which contains a one-byte error code.
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READF READF

SYNTAX

ASCII READF func

FORTRAN Call CALL READF (IFUNC)

Binary [39] [func] (2 bytes)

39 decimal = 047 octal = 27 hex

FUNCTION

The READF command controls the format and meaning of the data sent by the
Model One when a READW and READWE command is executed. The parameter func
specifies the format. The default setting for func is 0. The possible values
for func are listed in the table below.

Important: You should use READF 1; the other format options are included for
compatibility with other Model Ones. Use of other formats on the Model One/10
may cause unpredictable results.

Func- ASCII decimal Binary Format
tion Data Format (RDMODE 0) (RDMODE 1)

0 Full 24-bit data FORTRAN 3I3 3 binary bytes
1 Red component only FORTRAN I3 1 binary byte
2 Green component only  FORTRAN I3 1 binary byte
3 Blue component only FORTRAN I3 1 binary byte
4% Packed r,q,b FORTRAN I3 1 binary byte

Note: When func = 4, the data packing depends on whether RGBTRU is ON or OFF.
With RGBTRU OFF, READF 4 returns only the first byte of the pixel value; the
format is the same as READF 1. With RGBTRU ON, READF 4 packs the high 2 bits
of each byte (r,g,b) into a single byte. This is the same RGB format used to
send data to the Model One in the VALIK command.

ASCII PARAMETER

func Specifies the format; range is 0 to 4. You should use
func = 1.

FORTRAN PARAMETER

INTEGER*2 IFUNC
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READF READF

EXAMPLE
! RUNLN8 10 20 255 99 48 99

; Draw a rectangle 10 rows high and 20 rows wide.
The top 5 rows are white (LUT index 255) and the
bottom 5 rows are red (LUT index 48).

! READF 1 ; Set READWE format for 8-bit data (red component
only) .
! READWE 10 20 1 ; Read a 10 by 20 window in run-length encoded -form.
255 099

048 099 (Response of Model One.)
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READP READP

SYNTAX

ASCII READP

FORTRAN Call CALL READP (IRED, IGRN, 'IBLU)

Binary [149] (1 byte)
149 decimal = 225 octal = 95 hex
FUNCTION

The READP command returns the pixel value of the current point (CREG 0) to the
port in Graphics mode. If RDMODE is set to 0 (which it should), the pixel
value is returned as three ASCII decimal numbers representing the red, green,
and blue components of the pixel value. The numbers are sent in FORTRAMN 3I3
format, followed by a carriage return.

If the READP command was issued by the host, the Model One will wait for an
ACK (06 hex or 86 hex) character from the host before continuing command
interpretation. The acknowledge character must be sent from the host as a
single control character, regardless of whether the host normally sends data
to the Model One in 8-bit binary or ASCII hex.

FORTRAN PARAMETERS

INTECER*2 IRED, IGRNM, IBLU

IRED, IGRN, AND IBLU are output parameters which contain the red, blue
and green values of the pixel at the current point. The FORTRAN
library handles transmission of the ACK character.

EXAMPLE

LUT8 51 255,0,255 Set the color out for LUT index 51 to magenta.

! .
. 7

! VAL8 51 ; Set current pixel value to 51 (magenta).
! FLOOD ; Flood displayed image memory to magenta.
! READP ; Read pixel value at current point.

051 000 000 (Response from Model One.)



Raster Technologies Model One/10 Command Reference

READVR READVR

SYNTAX

ASCII READVR vreg

FORTRAN Call CALL READVR (IVREG, IRED} IGRN, IBLU)

Binary [153] (1 byte)
153 decimal = 231 octal = 99 hex

FUNCTION

The READVR command returns the pixel value in value register vreg to the port
in Graphics mode. If RDMODE is set to 0 (which it should be), the pixel value
is returned as three ASCII decimal numbers representing the red, green, and
blue components of the pixel value. The numbers are sent in FORTRAN 313
format and are followed by a carriage return.

If the READVR command was issued by the host, the Model One will wait for an
ACK (06 hex or 86 hex) character from the host before continuing command
interpretation. The acknowledge character must be sent from the host as a

single control character, regardless of whether the host normally sends data
to the Model One in 8-bit binary or ASCII hex.

ASCII PARAMETER

vreg Value register; range is 0 to 63. You can use mnemonics for
VREGs 0 through 3. Refer to the table at the end of this
Command Reference.

FORTRAN PARAMETERS

Input parameter: INTEGER*2  IVREG
Qutput parameters: INTEGER*2 IRED, IGRN, IBLU

IRED, IGRN, AND-IBLU-contain-the red, blue -and green-eomponents of the pixel
value contained in the value register specified by IVREG.

The FORTRAN library handles transmission of the ACK character.

EXAMPLE
! VLOAD 3 35 0 0 ; Load VREG 3 with 35,0,0.
! READVR 3 ; Read contents of VREG 3.

035 000 000 (Response from Model One.)
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READW READW

SYNTAX

ASCII READW nrows, ncols, bf

FORTRAN Call CALL READW (NROWS,'NCOLS, IRED, IGRN, IBLU)

Binary [150] [highnrows] [lownrows] [highncols][lowncols] [bf]
(6 bytes)

150 decimal = 226 octal = 96 hex

FUNCTION

The READW command instructs the Model One to read back a rectangular array of
pixels to the port in Graphics mode. Nrows and ncols specify the number of
rows and columns to read. The current point is used as the upper left-hand
corner of the window. The window is scanned left to right and top to bottom.

The pixel values are sent to the host in the format set by the READF command.
The RDMODE command determines whether the data is returned in binary or ASCII
decimal format (you should use RDMODE 0 (ASCII format)).

The bf parameter (blocking factor) tells the Model One how many pixel values
to send before inserting a carriage return into the output stream. If the end
of the window is reached before the block is filled, the block is padded with
zeros and sent. After sending each block, the Model One then waits for an ACK
(06 hex or 86 hex) character from the host before sending out another block of
data. The acknowledge character must be sent from the host as a single 7-bit
control character, regardless of whether the host normally sends data to the
Model One in 8-bit binary or ASCII hex.

Note: The READW command sends data to the host in the same format that the
PIXELS and PIXEL8 commands use to send data to the Model One.

ASCII PARAMETERS

nrows, ncols 16-bit integers specifying the number of rows and
columns; the range is 1 to 512 for nrows and 1 to
1024 for ncols.

bf 8-bit integer specifying the blocking factor.
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READW READW

FORTRAN PARAMETERS

CALL READW (NROWS, NCOLS, IRED, IGRN, IBLU)

Input parameters: INTEGER*2 NROWS, NCOLS

Output parameters: INTEGER*2 IRED (NROWS*NCOLS)
IGRN (NROVS*NCOLS)
IBLU (NROWS*NCOLS)

IRED, IGRN, and IBLU are byte (8-bit) arrays which contain the pixel values
returned by the subroutine call. The arrays should be declared in the main
program to a dimension at least as large as NROWS * NCOLS.

The FORTRAN library handles transmission of the ACK character.

Additional Subroutines

The READW subroutine is a shell which calls a series of lower level routines
to do its work. The lower level routines are functionally independent and may
be called themselves. READW calls one of the following routines, depending on
the value of the readback format (IFMT) in the RASTEK common block. The
readback format is changed by calling the READF subroutine.

CALL READWO (NROWS, NCOLS, IRED, IGRN, IBLU) Full 24-bit data
‘ (IEMT = 0)

CALL READWR (NROWS, NCOLS, IRED) Red component only
(IFMT = 1)

CALL READWG (NROWS, NCOLS, IGRN) Green component only
(IEMT = 2)

CALL READWB (NROWS, NCOLS, IBLU) Blue component only
(IEMT = 3)

CALL READW4 (NROWS, NCOLS, IVAL) packed r,q,b data
(IEMT = 4)

Note: For READW4, IVAL is declared LOGICAL*1. The format of the data in IVAL
depends on whether RGBTRU is ON or OFF. Refer to the READF command for
information on the format.



Raster Technologies Model One/10 Command Reference

READWE READWE

SYNTAX

ASCII READWE nrows, ncols, bf

FORTRAN Call CALL READWE (NROWS, NCOLS, IDATA, NBYTES)

Binary [151] [highnrows] [lownrows] [highncols] [lowncols] [bf]
(6 bytes) ,

151 decimal = 227 octal = 97 hex

FUNCTION

The READWE command instructs the Model One to read back a rectangular array of
pixels to the port in Graphics mode. The Model One sends the data in a
run-length encoded format. This format consists of a pixel value followed by
a count of the horizontal pixels in a row which are set to that value. The
count is set to one less than the number of pixels set to the value.

Nrows and ncols specify the number of rows and columns to read. The current
point is used as the upper left corner of the window. The window is scanned
left to right and top to bottom.

The pixel values are sent to the host in the format set by the READF command.
The RDMODE command determines whether the data is returned in binary or ASCII
decimal format (you should use RDMODE 0 (ASCII format)).

For serial communications, the bf parameter (blocking factor) tells the Model
One how many pixel and count pairs to send before inserting a carriage return
into the output stream. If the end of the window is reached before the block
is filled, the block is padded with zeros and sent. After sending each block,
the Model One then waits for an ACK (06 hex or 86 hex) character from the host
before sending out another block of data. The acknowledge character must be
sent from-the hoest as—a- single—7-bit-control-character, regardless of whether
the host normally sends data to the Model One in 8-bit binary or ASCII hex.

Note: The READWE command sends data to the host in the same format that the
RUNLEN and RUNLN8 commands use to send data to the Model One.
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READWE READWE

ASCII PARAMETERS

nrows, ncols 16-bit integers specifying the number of rows and
columns; range is 1 to 512 for nrows and 1 to 1024 for
ncols.

bf 8-bit integer specifying the bldcking factor.

FORTRAN PARAMETERS

CALL READWE (NROWS, NCOLS, IDATA, NBYTES)

Input parameters: INTEGER*2 NROWS, LCOLS
Output parameters: LOGICAL*1 IDATA(1)
INTEGER*4 NBYTES

IDATA is a byte (8-bit) array which contains the run-length encoded data. The
format of the data in IDATA varies depending on the value of the readback
format (IFMT) in the RASTEK common block. The readback format is changed by
calling the READF subroutine. If IFMI = 0 (indicating full color 24-bit
data), then IDATA should be dimensioned in the main program to be at least
NROWS * NCOLS * 4. For all other values of IFMT, IDATA should be dimensioned
to be at least NROWS * NCOLS * 2.

NBYTES returns the number of elements in IDATA.

Additional Subroutines

READWE is a shell which calls a series of lower level routines to do its work.
The lower level routines are functionally independent and may be called by
themselves. READWE calls one of the following routines, depending on the
value of the readback format (IFMT) in the RASTEK common block. The readback
format is-changed by €alling the -READF subreutines-- -- -- - - -

CALL RDWEO (NROWS, NCOLS, IDATA, NBYTES) Full 24-bit data

(IFMT = 0)

CALL RDWER (NROWS, NCOLS, IRED, NBYTES) Red component only
(IEMT = 1)

CALL RDWEG (NROWS, NCOLS, IGRN, NBYTES) Green component only
(IFMT = 2)

CALL RDWEB (NROWS, NCOLS, IBLU, NBYTES) Blue component only

(IFMT = 3)
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READWE READWE

FORTRAN SUBROUTINES AND PARAMETERS, continued

Additional Subroutines, continued

CALL RDWE4 (NROWS, NCOLS, IVAL, NBYTES) Packed r,g,b data
(IFEMT = 4)

Mote: For RDWE4, IVAL is declared LCGICAL*1l. The format of the data in IVAL
depends on whether RGBTRU is ON or OFF. Refer to the READF command for
information on the format.

EXAMPLE

! RUNLN8 10 20 3 99 48 99 Draw a rectangle. The top 5 rows are blue
and the bottom 5 rows are red.

Read a 10 by 20 window in run-length
encoded form.

003 000 000 099 (Response from Model One.)

048 000 000 099

~e

! READWE 10 20 1

~e

! READF 1 Set READWE format for 8-bit data (red
component only).
! READWE 10 20 1 Read same window.

003 099 (Response from Model One.)

048 099

~e

~e
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RECREL "RECREL

SYNTAX

ASCII RECREL dx, dy

FORTRAMN Call CALL RECREL (IDX, IDY)

Binary [137] [highdx] [lowdx] [highdy] [lowdy] (5 bytes)

137 decimal = 211 octal = 89 hex

FUNCTION

The RECREL command draws a rectangle in image memory with one corner at the
WCS current point (CREG 0) and the diagonally opposite corner displaced from
the current point by dx,dy. The rectangle is drawn in the current pixel value
(VREG 0). The curreﬁE_pBTht is unchanged.

NMote: A vector with a length that exceeds 32,767 units will not be drawn
correctly.

ASCII PARAMETERS

dx, dy 16-bit integers specifying the displacement frcm the current
point of the opposite corner of the rectangle; range is
-32,768 to 32,767.

FORTRAN PARAMETERS

INTEGER*2 IDX, IDY

EXAMPLE

I MOVABS 100 150
! RECREL 10 10

Move the current point to 100,150.

Draw rectangle with diagonally opposite corner
displaced from current point by 10,10 (at 110,160).
Draw rectangle with diagonally opposite corner
displaced from current point by -20,-30

(at 80,120). The two rectangles intersect at

the current point, which has not changed.

e e

! RECREL -20 -30

~e
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RECTANM RECTAN

SYNTAX

ASCII RECTAN X,y

FORTRAN Call CALL RECTAN (IX, IY)

Binary [142] [highx] [lowx] [highy] [lowy] (5 bytes)

142 decimal = 216 octal = 8E hex

FUNCTICN

The RECTAN command draws & rectangle in image memory with one corner at the
WCS current point (CREG 0) and the diagcnally opposite corner at the point
specified by x,y. The current point is unchanged.

Mote: A vector with a length that exceeds 32,767 units will not be drawn
correctly.

ASCII PARAMETERS

Xr Y 16-bit integers specifying the coordinates for the
diagonally opposite corner of the rectangle; range is from
-32,768 tec 32,767.

FORTRAN PARAMETERS

INTEGER* 2 IX, IY

EXAMPLE

! MCVABS 3C 50
! RECTAN 70 100

Move current point to 30,50.

; Draw rectangle with opposite corners located at
30,50 and 70,100.

; Draw rectangle with opposite corners located at

30,50 and -70 -100. The two rectangles intersect

at the current point, which has not changed.

. ws

! RECTAN -70 -1C0
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RECTI RECTI

SYNTAX

ASCII RECTI creg

FORTRAN Call CALL RECTI (ICREC)

Binary [143] ([creqg] (2 bytes)

143 decimal = 217 octal = SF hex

FUNCTION

The RECTI command draws a rectangle with one corner at the current point (CREG
0) and the diagonally opposite corner at the point specified by coordinate
register creg. The current point is unchanged.

Mote: A vector with a length that exceeds 32,767 units will not be drawn
correctly.

ASCII PARAMETERS

creg Coordinate register; range is 0 to 63. You can use mnemonics
for CREGs 0-6, 9, and 10. Refer to the table at the end of
this Command Reference.

FORTRAMN PARAMETERS

INTEGER*2 ICREG

EXAMPLE

! MOVABS 0 0 ; Move current point to 0,0.

! CLOAD 17 50 50 ; Load CREG 17 with 50,50.

! RECTI 17 ; Draw rectangle with cpposite corners at
0,0 (current point) and 50,50 (CREG 17).

! MOVABS 200,100 ; Move current point to 200,100.

! RECTI 17 ; Draw rectangle with opposite corners at

200,100 (current point) and 5C,50 (CREC 17).
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REPLAY REPLAY

SYNTAX

ASCII REPLAY

FORTRAN Call CALL REPLAY

Binary [188] (1 byte)

188 decimal = 274 octal = BC hex

FUNCTION

The REPLAY command sends a dump of the last 32 characters sent by the host
over the HOST interface to the 1local alphanumeric display screen. The
characters are displayed in ASCII hexadecimal format. The last character
output is the last character that was sent by the host.

EXAMPLE

! REPLAY ; Dump last 32 characters of HOST input buffer
to the screen.

00 FF FO FD E0 E2 20 40 (Possible response from Model One.)

30 3F E3 20 21 31 00 00

33 53 E5 25 20 32 37 70

7F FF FF FF 30 3F 55 F5
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RCBTRU RGBTRU

SYNTAX

ASCII RGBTRU flag

FORTRAN Call CALL RGBTRU (FLAG)

Binary [78] [flag] (2 bytes)

78 decimal = 116 octal = 4E hex

FUNCTION

The RGBTRU ON command can be used on the Model One/10 to allow existing 24-bit
images (e.g., from the Model One/25, Model One/80, or Model One/380) to be
loaded into the Model One/l10's image memory. The value that is loaded is
parsed; the top two bits of each byte of the value are packed into the single
byte used to determine the LUT entry to display. The resulting default is
equivalent to the VALIK 0 to 63 entries in the LUT. The 24-bit images lose
detail and shading and become more striped in appearance. However, the colors
are similar.

RGBTRU OFF is the default.

ASCII PARAMETER

flag Flag = 1 or ON, enable RGBTRU mode; flag = 0 or OFF, disable
RGBTRU mode,

FORTRAN PARAMETER

INTEGER*2 FLAG
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RMSK16 RMSK16
S¥NTAX
ASCII ' RMSK16 mask
FORTRAN Calls CALL RMSK16 (MASK)
CALL RMK16S (MASK) Swaps high and low bytes
Binary [67] [highmask] [lowmask] (3 bytes)

67 decimal = 103 octal = 43 hex

FUNCTION

The RMSK16 command specifies a 16-bit read mask for the Model One's image
memory planes. Only the high byte of the read mask is used. The high eight

bits correspond to the eight bit planes of image memory. The low byte of the
mask is used to control the overlays. .

The read mask is ANDed with the data from image memory immediately before the
data enters the look-up table. If a bit is set (1), the corresponding bit
plane is read-enabled; if the bit is cleared (0), the corresponding bit plane
is not displayed.

When used in conjunction with the WMSK16 command (write mask), the RMSK16
command can be used for double buffering and animation by writing into those
bit planes not displayed and displaying those bit planes not being written
into.

The read and write masks can also be used to store multiple images 1in image
memory and select them for display.

The format for the mask is shown below:
High 8 bits Low 8-bits r—-0ver1ay Plane 1

J LI Ly

t Not used

Image Memory T
(standard 8 bits)

Overlay Plane 2
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RMSK16 RMSK16

FUNCTION, continued

The RMSK16 command swaps the high (left) and low (right) bytes that make up
the 16-bit word used for the mask. In other words, 52 in hexadecimal must
be entered as #5200. You should use a hexadecimal number for the mask.

Note: The FORTRAN subroutine RMK16S performs the swapping for you,
so you can specify the mask without swapping the bytes.

ASCII PARAMETER

mask The 16-bit read mask; range is 0 to 65,535
(#0000 to #FFFF).

FORTRAN PARAMETER

INTEGER*2 MASK

EXAMPLE

MOVABS 0 O
PRMFIL ON

! Move current point to 0,0.
f

! WMSK16 #0100

]

!

!

Select filled primitives.

Write enable only bit plane 0.

Change the color out for LUT index 1 to red.
Set current pixel value to 1 (255,0,0: red).
Draw a filled red square.

LUT8 1 255 0 0
VALS 1

RECTAN 100 100

Ne N e Ny we we

! MOVABS 200 200
! WMSK16 #1000
! LUT8 16 0 255 0

Move current point to 200,200.

Write enable only bit plane 4.

Change the color out for LUT table index 16 to
green.

Set current pixel value to 16 (0,255,0: green).
Draw green circle.

e Ne we

"—

VALS 16
! CIRCLE 50

~e we

! RMSK16 #0100

~e

Read enable only bit plane 0; only the red
square is displayed.

Read enable only bit plane 4; only the green
circle is displayed.

Read enable bit planes 0 and 4; both the circle
and the square are displayed.

t—

RMSK16 #1000

~e

! RMSK16 #1100

~e
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RUNLEN . RUNLEN

SYNTAX

ASCII RUNLEN nrows, ncols, r, g, b, cnt, ...

FORTRAN Call CALL RUNLEN (NROWS, NCOLS, IDATA)

Binary [42] [highnrows] [lownrows] [highncols] [lowncols]

([x] [g] [P] [cnt]) ...
(5 + 4 * number of runs bytes)

42 decimal = 052 octal = 2A hex

FUNCTION

The RUNLEN command transmits a run-length encoded image to the Model One/10.
The array of transmitted data is nrows high and ncols wide. The location of
the upper left corner of the array is defined by the current point (CREG 0).
Pixels in image memory are filled left to right and top to bottom. Each pixel
value is sent as a full color 24-bit quantity, one byte each of red, green,
and blue.

Each pixel value is followed by a one byte count parameter, cnt, which
specifies the number of horizontally contiguous pixels which are to be set the
given r,q,b value. The count is one less that the number of pixels to be set.
If cnt = 0, one pixel is set, if cnt = 1, two pixels are set; the range is up

to cnt = 255, where 256 pixels are set.

Only the red byte is used to determine the location in the look-up table. For
this reason, the RUNLEN command is very inefficient and you should only use it
if you require compatibility with other Model Ones. Otherwise, use the RUNLNS
command.

ASCII PARAMETERS- -~ - = = mmc- wooo oo cmmoo oo oo o

nrows, ncols 16-bit integers specifying the number of rows and
columns in the array of data; range is from 0 to
32,767

r, 9, b 8-bit values specifying the red, green, and blue

components of the pixel value.

cnt 8-bit value specifying the number of horizontally
contiguous pixels to be set to the r,g,b value;
range is 0 to 255.
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RUNLEN RUNLEN

FORTRAN PARAMETERS

INTEGER*2 NROWS, NCOLS
LOCICAL*1 IDATA (NROWS*NCOLS)

IDATA is a byte (8-bit) array which contains the run-length encoded data. The
array must contain enough data to fill a window NROWS by NCOLS.

EXAMPLE

! MOVABS 0 0 ; Move the current point to 0,0.

! RUNLEN 10 20 48,0,0 99 3,0,0 99

; Draw a rectangle 10 rows high and 20 rows wide.
The top 5 rows are red and the bottom 5 rows
are blue.
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RUNLN8 RUNLNS

SYNTAX

ASCII RUNLN8 nrows, ncols, val, cnt, ...

FORTRAN Call CALL RUNLN8 (NROWS, NCOLS, IDATA)

Binary [43] [highnrows] [lownrows] [highncols] [lowncols]
([val] [cnt]) ...
(5 + 2 * number of runs bytes)

43 decimal = 053 octal = 2B hex

FUNCTION

The RUNLN8 command transmits a run-length encoded image to the Model One/10.
The array of transmitted data is nrows high and ncols wide. The location of
the upper left corner of the array is defined by the current point (CREG 0).
Pixels in image memory are filled left to right and top to bottom. Each pixel
value is sent as an 8-bit quantity which is used as an index into the look-up
table.

Each pixel value is followed by a one byte count parameter, cnt, which
specifies the number of horizontally contiguous pixels which are to be set the
value given by val. The count should be one less than the number of pixels to
be set. If ocont 0, one pixel is set, if cnt = 1, two pixels are set; the

range is up to cnt = 255, where 256 pixels are set.

ASCII PARAMETERS

nrows, ncols 16-bit integers specifying the number of rows and
columns in the array of data; range is from 0 to
32,767

val 8-bit parameter specifying the pixel value.

cnt 8-bit value specifying the number of horizontally

contiguous pixels to be set to the pixel value;
range is 0 to 255.
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RUNLNS RUNLNS

FORTRAN PARAMETERS

Input Parameter

INTEGER*2 NROWS, NCOLS

Output Parameter

LOCICAL*1 IDATA (NROWS*NCOLS)

IDATA is a byte (8-bit) array which contains the run-length encoded data. The
array must contain enough data to fill a window NROWS by NCOLS.

EXAMPLE
! MOVABS 0 0 ; Move the current point to 0,0.

! RUNLN8 10 20 3,99 48,99

; Draw a rectangle 10 rows high and 20 rows wide.
The top 5 rows are blue (LUT index 3) and the
bottom 5 rows are red (LUT index 48).
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RUNLN16 RUNLN16

SYNTAX

ASCII RUNLN16 nrows, ncols, val, cnt, ...

FORTRAN Call CALL RUNLM16 (NROWS, NCOLS, IDATA)

Binary [71] [highnrows] [lownrows] [highncols]flowncols]

([val] [cnt]) ...
(5 + 2 * number of runs bytes)

71 decimal = 107 octal = 47 hex

FUNCTION

The RUNLN16 command transmits a run-length encoded image to the Model One/10.
The array of transmitted data is nrows high and ncols wide. The location of
the upper left corner of the array is defined by the current point (CREG 0).
Pixels in image memory are filled left to right and top to bottom. Each pixel
value is sent as a 16-bit quantity which is used as an index into the look-up
table, as with the VAL16 command.

Each pixel value is followed by a one byte count parameter, cnt, which
specifies the number of horizontally contiguous pixels which are to be set the
value given by val. The count should be one less than the number of pixels to
be set. If cnt = 0, one pixel is set, if cnt = 1, two pixels are set; the
range is up to cnt = 255, where 256 pixels are set.

ASCII PARAMETERS

nrows, ncols 16-bit integers specifying the number of rows and
columns in the array of data; range is from 0 to
32,767

val 16-bit parameter specifying the pixel value.

cnt 8-bit value specifying the number of horizontally

contiguous pixels to be set to the pixel value;
range is 0 to 255.
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RUNLN16 RUNLN16

FORTRAN PARAMETERS

Input Parameters: INTEGER*2 NROWS, NCOLS
Output Parameter: INTEGER*1 IDATA (NROWS*NCOLS)

IDATA is a byte (8-bit) array which contains the run-length encoded data. The
array must contain enough data to fill a window NROWS by NCOLS. ‘
EXAMPLE
! MOVABS 0 0 ; Move the current point to 0,0.
! RUNLN16 10 20 3,99 48,99

; Draw a rectangle 10 rows high and 20 rows wide.

The top 5 rows are blue (LUT index 3) and the
bottom 5 rows are red (LUT index 48).
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SAVCFG SAVCFG

ASCII SYNTAX

SAVCFG

FUNCTION

The SAVCFG command saves the Model One/10 port configurations defined with the
SYSCFG command. SAVCFG saves all port configurations; any  port
configurations that were not changed by SYSCFG, however, are not changed by
SAVCFG. In addition, SAVCEG saves definitions of special characters, and the
current settings of the ALPHEM and RGBTRU commands.

The SAVCFG command stores the current configuration in NVRAM (non-volatile
RAM) . The configuration saved with the SAVCFG command will be in effect when

- the system is powered on or off
- the RESET button is pressed, or
- the COLD (COLDstart) command is executed.

You can use the DFTCFG command to restore all ports to the default
configuration, stored in PROM (programmable read-only memory) .

To display the current configuration, use the DISCFG command.

NMotes: The SAVCFG command can be executed only from the 1local alphanumeric
terminal, and cannot be included in a macro.

You may prefer to use the Setup mode, entered by pressing the SETUP key on the
keyboard. Setup mode is fully documented in Section 13 of the Model One/10
Introduction and Installation Guide, Rev. 2.0.

EXAMPLE

! SYSCFG SERIAL HOST PARITY N
Are you sure??

Configures the serial port HOST.
Prompt from the Model One asking for
confirmation of the configuration.

y ; User response to prompt, confirming
the new configuration is as desired.
Saves the configuration defined

by the SYSCFG command.

~e wo

! SAVCFG

~e
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SCRORG . SCRORG

SYNTAX

ASCII SCRORG X,y

FORTRAN Call SCRORG (IX, IY)

Binary [54] [highx] [lowx] [highy] [lowy] (5 bytes)

- 54 decimal = 066 octal = 36 hex

FUNCTION

The SCRORG command sets the screen origin register (CREG 4) to the point
specified by x,y. The screen origin specifies the coordinate in image memory
that will be displayed at the center of the screen. This command is used to
pan the displayed image.

Notes:

Changes to the screen origin will not affect the hardware cursor for the
scrolling text.

Use a WAIT 0 when SCRORG immediately follows a MODDIS, if the commands are
issued from the host. '

ASCII PARAMETERS

X, y 16-bit parameters specifying the screen origin coordinate;
range is -32,768 to 32,767.

FORTRAN PARAMETERS

———— s v we e mw m we o wmrmT mte e e wm s esm e s e m mie wm w me em o m i - =

INTEGER*2 IX, Iy
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SCRORG SCRORG

EXAMPLE

! MOVABS 0 O
! CIRCLE 50
! SCRORG 300 300

Move current point to 0,0.

Draw a circle in the center of the screen.
Set screen origin to 300,300. Circle is
displayed in lower left corner of screen.
Set screen origin to -300,-300. Circle is
displayed in upper right corner of screen.
Restore screen origin to 0,0. Circle is
displayed in center of screen.

~e we wo

! SCRORG -300 -300

~e

! SCRORG 0 O

~e
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SEGAPP SEGAPP

SYNTAX

ASCII SEGAPP segment

FORTRAN Call CALL SEGAPP (SEGID)

Binary [219] [segment3] [segment2] [segmentl] [segment0]
(5 bytes)

219 decimal = 333 octal = DB hex

FUNCTION

The SEGAPP command reopens an existing segment definition for modification.
The commands you input after SEGAPP are appended to the specified segment
definition. After you have input all the commands you wish to add, use the
SEGEND command to close the segment.

ASCII PARAMETER

segment The number of the segment to which you want to append
commands (32 bits).

FORTRAN PARAMETER

INTEGER*4 SEGID
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SEGAPP SEGAPP

EXAMPLE

In this example, Segment 1 is reopened and a window is added to the truck.
Refer to the example for the SEGDEF command to see the definition of Segment

l.
! SEGREF 1 7 Execute (draw) Segment 1, a truck with 2 wheels.
! SEGAPP 1 ; Reopen Segment 1 to append commands.
$ PUSH CREG CURPNT ; Push WCS current point back onto the stack.
$ PICKID 40 ; Assign pick ID 40 to the window.
H

$ MOVABS -220,40 Move current point to lower left corner of
window.
Draw window.

Pop WCS current point from the stack.

$ RECREL 140,70
$ POP CREG CURPNT

e N “wo W

$ SEGEND Close Segment 1.

! VALS8 0O Clear screen.

! FLOOD

! VALS 63

! SEGREF 1 7 Execute (draw) appended Segment 1, now a truck

with 2 wheels and a window.

BEFORE THE APPEND ‘ AFTER THE APPEND
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SEGCOP SEGCOP

SYNTAX

ASCII SEGCOP segment2, segmentl

FORTRAN Call CALL SEGCOP (SEGDST, SEGSRC)

Binary [231] [segment23] [segment22] [segment2l] [segment20]
[segment13] [segment12] [segmentll] [segment10]
,(9 bytes)

231 decimal = 347 octal = E7 hex
FUNCTION
The SEGCOP command copies segmentl into segment2. If segment2 already exists,

it is overwritten. In either case, segmentl remains unchanged.

ASCII PARAMETERS

segmentl The segment number of the source segment (32 bits).

segment2 The segment number of the destination segment (32 bits).

FORTRAN PARAMETERS

INTEGER*4 SEGDST, SEGSRC
EXAMPLE
! SEGCOP 3 2 . Create Segment 3; copy Segment 2 into Segment 3.
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SEGDEF SEGDEF

SYNTAX

ASCII SEGDEF segment

FORTRAN Call CALL SEGDEF (SEGID)

Binary [220] [segment3] [segment2] [segmentl] [segment0] (5 bytes)

220 decimal = 334 octal = DC hex

FUNCTION

The SEGDEF command opens a segment definition. Segment, a 32-bit number,
specifies the new segment number. Segments can contain a variety of different
commands, including

~ commands that draw 2-D graphics primitives

- commands that move the current point

- commands that change the current color

- commands that change primitive-generation attributes, such as VECPAT
and PRMFIL

- the SEGREF command to nest (reference) child segments, and

-~ the PICKID command.

Do not put readback commands (e.g., READBU, READP, etc.) in segments.
Readback commands in a display list segment will hang the system when the
segment is referenced. '

You must close every segment definition with the SEGEMND command. By default,
segments are both visible and pickable upon creation. If you want to change
either of these attributes, use the SETATR command. To draw and pick segments
after defining them, use the SEGREF command.

ASCII PARAMETER

segment  The segment number; range is 00000000 to FBFFFFFF hex (32 bits).
Segment numbers in the range FC000000 to FFFFFFFF (hex) are
reserved.

FORTRAN PARAMETER

INTEGER*4 SEGID
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SEGDEF

SECDEF

EXAMPLE

This example illustrates the definition of two segments, Segment 1 and Segment

2. Segment 1 1is the top-level

segment, and Segment 2 is nested

referenced) within Segment 1.

Note that the SEGDEF command changes

the Model One prompt to "S"

indicates segment definition mode.

! SEGINI

! SEGDEF

$ PICKID

0 128

1
10

$ PUSH CREG CURPNT

$ MOVABS
S DRWREL
$ DRWREL
S DRWREL
$ DRWREL
S DRWREL
$ PICKID

$ DRWREL
S MOVABS
$ SEGREF
$ MOVABS
$ SEGREF

-250,-80
0,220
320,0
80,-110
100,0
0,-110
20

-500,0
~-160,-100
2
155,-100
2

$ POP CREG CURPNT

$ SEGEND

! SEGDEF

$ PICKID

2

30

$ PUSH CREG CURPNT

$ MOVREL
$ RECREL

-50,-50
100,100

$ POP CREG CURPNT

$ SEGEND

!

.
14

14

Ne “We we W

-

e Ne Ne WNe we wo woe

~e

AL TR TR TR TR ¥

~e

Initialize display list structures with a

block size of 128 bytes.

Begin definition of Segment 1, which defines

the truck and the position of the 2 wheels.
Assign pick ID 10 label to the truck body.

Push WCS current point onto the stack.

Move current point to lower left corner of truck.
Draw 5 vectors to define truck body. -

End pick ID 10 (body); assign pick 20 label to
the chassis (bottom line) of truck.

Draw chassis of truck.

Move current point to position rear wheel.

Nest Segment 2, the wheel.

Move current point to position front wheel.

Nest Segment 2, the wheel.

Pop WCS current point from the stack.

End pick ID 20 (chassis); end definition of
Segment 1, the truck body and position of wheels.

Begin definition of Segment 2, which defines the
shape of the wheel.

Assign pick ID 30 label to the wheel.

Save current point (center of wheel).

Move current point to left corner of wheel.

Draw wheel.

Restore current point (center of wheel)

End pick ID 30 (wheel); end definition of
Segment 2, the wheel.

Model One returns to normal command mode.

which
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SEGDEF ‘ SEGDEF

EXAMPLE, continued

Note that defining a segment does not draw it. To draw a segment, you execute
the SEGREF conmand.

EXMODE NORMAL DRAW
SEGREF 1

Set execution mode to normal draw.
Execute (draw) Segment 1.

G
~e W
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U

SEGDEL SEGDEL
SYNTAX

ASCII SEGDEL segment

FORTRAN Call CALL SEGDEL (SEGID)

Binary {222] [segment3] [segment2] [segmentl] [segment(] (5 bytes)

222 decimal = 336 octal = DE hex

FUNCTION
The SEGDEL command deletes the specified segment.
ASCII PARAMETER
segment The number of the segment to be deleted (32 bits).

FORTRAN PARAMETER

INTEGER*4 SEGID
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SEGDEL : SEGDEL

EXAMPLE

This example refers to the Segment 1 and Segment 2 which were defined in the
example for the SEGDEF command. Segment 1 defines the car body, chassis, and
position of the two wheels. Segment 2 defines the shape of the wheel.
Segment 2 is nested within Segment 1. Note that when Segment 2 is deleted,
Segment 1 is still drawn, even though it includes a reference to Segment 2,
which no longer exists. However, the Model One issues error message # 083
(' SEGMENT NOT FOUND') .

! SEGREF 1 ; Execute (draw) Segment 1.
! SEGDEL 2 ; Delete Segment 2, which is nested within Segment 1.
! VAL8 0 ; Clear screen.
! FLOOD
! VALS 63
! SEGREF 1 ; Execute (draw) Segment 1, now a truck without
wheels.
BEFORE DELETION AFTER DELETION
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SEGEND ' SEGEND

SYNTAX

ASCII SEGEND

FORTRAN Call CALL SEGEND

Binary [221] (1 byte)

221 decimal = 335 octal = DD hex

FUNCTION

The SEGEND command ends the definition of an open segment by closing the
segment. You must also use the SEGEND command to close a segment that you
append with the SEGAPP command.

EXAMPLE

! SEGDEF 25 ; Begin definition of Segment 25.
$ RECREL 40 40 ; Draw rectangle.

S SEGEND ; End definition of Segment 25.

! .

- 14

The Model One returns to normal command mode.

Note that the Model One prompt changes to "$" during the definition of a
segment. SEGEND, which ends the definition, changes the prompt back to "!".
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SEGINI ' SEGINI

SYNTAX

ASCII SEGINI reserved, blocksize

FORTRAN Call  CALL SEGINI (BLKSIZ)

Binary [225] [reserved = 0] [highblocksize] [lowblocksize]
(4 bytes)

225 decimal = 341 octal = El hex
FUNCTION

The SEGINI command initializes the Display List firmware. You should execute
SEGINI before using any of the Display List commands.

The SEGINI command performs the following five functions:
- deletes all existing segments
- initializes the display list structures
-~ initializes EXMODE to NORMAL DRAW

- initializes the size of the display list blocks to the size
specified by the blocksize parameter, and

- initializes the pick aperture to the default size:
8 x 8 pixels for the Model Cne/10.

ASCII PARAMETERS

reserved An 8-bit reserved quantity, must be 0.

blocksize The size (in bytes) of the display list data blocks (16 bits);
range is 32 to 16384. Note that an even-numbered range avoids the
wasting of memory since odd block sizes are rounded down to the
nearest even integer.

FORTRAN PARAMETER

INTEGER*2 BLKSIZ
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SEGINI 4 SEGINI
EXAMPLE
! SEGINI 0 128 ; Initialize display list structures with a block

size of 128 bytes, delete existing segments,
set default pick aperture size, initialize
EXMODE to NORMAL.
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SEGINQ SEGINQ

SYNTAX

ASCI1 SEGINQ segment

FORTRAN Call CALL SEGINQ (SEGNUM, ISTAT)

Binary [229] [segment3] [segment2] [segmentl] [segment(]
(5 bytes)

229 decimal = 345 octal = E5 hex
FUNCTION
The SEGIMNQ command reads back the attributes of and verifies the existence of
the specified segment. One 16-bit word is returned; Bit 0 (the LSB) is set
if the segment is visible, and Bit 1 is set if the segment is pickable; all
other bits are clear. If the segment does not exist, then the Model One
. returns negative one.

ASCII PARAMETER

segment The number of the segment whose attributes are being queried.

FORTRAN PARAMETER

Input Parameter: INTEGER*4 SEGNUM

Output Parameter: INTEGER*2 ISTAT

EXAMPLE

! SEGINQ 1 Query the attributes of Segment 1.

e wo

00003 The Model One returns:

Segment 1 exists, visibility is ON, pickability
is ON.

Set pickability OFF for Segment 1.
Query the attributes of Segment 1.
The Model One returns:

Segment 1 exists, visibility is ON, pickability
is OFF.

Set visibility OFF for Segment 1.

! SETATR 1 PICK OFF ___
! SEGINOQ 1 - o
00001

e No N

! SETATR 1 VIS OFF

14
! SEGINQ 1 ; Query the attributes of Segment 1.
00000 ; The Model One returns:
Segment 1 exists, visibility is OFF, pickability
is OFF.
! SEGDEL 1 ; Delete Segment 1.
! SEGINQ 1 ; Query the attributes of Segment 1.
-00001 ; The Model One returns:

Segment 1 does not exist.
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SEGREF ' SEGREF

SYNTAX

ASCII SEGREF segment

FORTRAN Call CALL SEGREF (SEGID)

Binary [216] [segment3] [segment2] [segmentl] [segment0]
(5 bytes)

216 decimal = 330 octal = D8 hex

FUNCTION

The SEGREF command has two functions: to execute a top-level segment or to
reference a segment within the current segment definition.

SEGREF executes a top-level segment according to the current execution mode,
as set by the EXMODE command.

SEGREF can also be used to nest segments by referencing the number of a child
segment from within the definition of a parent. Segments can be nested to a
level of 16. Lower-level segments must be defined if they are to be executed
when their parent 1is executed. However, they need not be defined when
referenced.

Note: The SEGREF command only updates the SEGREG and PIDREG registers if you
are in PICK mode and there is a pick hit.

ASCII PARAMETER

segment The number of the segment (32 bits).

FORTRAN PARAMETER —~ ~

INTEGER*4 SEGID
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SEGREF SEGREF

EXAMPLE 1: Nesting a Segment

This example illustrates the use of the SEGREF command to nest one segment
within another. 1In this example, Segment 2 (which defines the truck wheels)

is nested two times within Segment 1 (which defines the truck body, chassis

and position of the wheels).

illustrate the SEGDEF command.

! SEGINI 0 128 ; Initialize display list structures with a
block size of 128 bytes.

! SEGDEF 1 ; Begin definition of Segment 1, which defines
the truck and the position of the 2 wheels.

$ PICKID 10 Assign pick ID 10 label to the truck body.

$ PUSH CREG CURPNT

e ™o Ne N

Push WCS current point onto the stack.

$ MOVABS -250,-80 Move current point to lower left corner of truck.

S DRWREL 0,220 Draw 5 vectors to define truck body.

$ DRWREL 320,0

$ DRWREL 80,-110

$ DRWREL 100,0

$ DRWREL 0,-110

$ PICKID 20 ; End pick ID 10 (body); assign pick 20 lakel to
the chassis (bottom line) of truck.

$ DRWREL -500,0 ; Draw chassis of truck.

$ MOVABS -160,-100 ; Move current point to position rear wheel.

S SEGREF 2 ; Nest Segment 2, the wheel.

$ MOVABS 155,-100 ; Move current point to position front wheel.

S SEGREF 2 ; Nest Segment 2, the wheel.

S POP CREG CURPNT ; Pop WCS current point from the stack.

$ SEGEND ; End pick ID 20 (chassis); end definition of
Segment 1, the truck body and position of wheels.

! SEGDEF 2 ; Begin definition of Segment 2, which defines the
shape of the wheel.

$ PICKID 30 Assign pick ID 30 label to the wheel.

$ PUSH CREG CURPNT

$ MOVREL
S RECREL

100,100

$ POP CREG CURPNT

$ SEGEND

!

e Ne Ne we w W

~e

Save current point (center of wheel).

Move current point to left corner of wheel.
Draw wheel.

Restore current point (center of wheel)

End pick ID 30 (wheel); end definition of
Segment 2, the wheel.

Model One returns to normal command mode.

This is the same example that was used to
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SEGREF SEGREF

EXAMPLE 2: Executing a Segment - Drawing

! EXMODE NORMAL DRAW ; Set execution mode to normal draw (the default).
! SEGREF 1 ; Execute (draw) Segment 1.

N

Please refer to the EXMODE command for examples of executing segments in pick
mode, highlight mode, and unhighlight mode.
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SEGREN SEGREN

SYNTAX

ASCII SEGREN segment2, segmentl

FORTRAN Call CALL SEGREN (SEGNEW, SEGOLD)

Binary [218] [segment23] [segment22] [segment2l] [segment20]
[segment13] [segment12] [segment1l] [segment10]
(9 bytes)

218 decimal = 332 octal = DA hex

FUNCTION

The SEGREN command renames a specified segment. Segmentl is the segment you
want to rename; segment2 is the new name. If segment2 already exists, it
will be overwritten.

Caution: Any references to an old segment name in SEGDEF and SEGREF commands
are not automatically updated when that segment is renamed.

ASCII PARAMETERS

segmentl The number of the segment to be renamed (32 bits).

segment2 The new number for the segment (32 bits).

FORTRAN PARAMETERS

INTEGER*4 SEGNEW, SEGOLD

'EXAMPLE

! SEGREN 21 20 ;Rename Segment 20 to Segment 21.
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SETATR SETATR

SYNTAX

ASCII SETATR segment, attrib, flag

FORTRAN Call CALL SETATR (SEGID, ATTRIB, FLAG)

Binary [230] [segment3] [segment2] [segmentl] [segment0]
[attrib] [flag] (7 bytes)

230 decimal = 346 octal = E6 hex

FUNCTION

The SETATR command enables or disables the visibility or pickability
attributes of the specified segment. Both of these attributes are
automatically set to ON upon segment definition.

Note: When you change a segment's attributes, the new attributes are not
visibly noticed until that segment is re-referenced.

ASCII PARAMETERS

segment The number of the segment for which you want to change an
attribute (32 bits).

attrib The attribute to be set (8 bits).
flag Flag = 1 or ON, enable attribute; flag = 0 or OFF, disable
attribute.

FORTRAN PARAMETERS

INTEGER*4 SEGID
INTEGER*2 ATTRIB, FLAG
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SETATR SETATR

EXAMPLE: Setting the Visibility Attribute to OFF

! SEGREF 1 ; Execute (draw) Segment 1.

! SETATR 2 VIS OFF ; Set visibility OFF for Segment 2, the wheel.
! VAL8 0 ; Clear screen.

! FLOOD

! VAL8 63 y

! SEGREF 1 ; Execute (draw) Segment 1; nested Segment 2 is

not visible.

SEG 1: EVERYTHING VISIBLE SEG 1: NESTED SEG 2 NOT VISIBLE
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SETGL SETCL

ASCII SYNTAX

SETGL global, value

FORTRAN SUBROUTINE CALLS

CALL SETGL (GLOBAL,XAPSZ,YAPSZ,PID,SID,IGNORE,PICBUF)

Note: The following are provided for convenience.

CALL SETGLO (XAPSZ,YAPSZ) (Set value for pick aperture)

CALL SETGL1 (PID) (Set value for pick ID register)

CALL SETGL2 (SID) (Set value for segment ID register)

CALL SETGL3 (IGNORE) (Set number of pick hits to ignore)

CALL SETGL4 (PICBUF) (Set information to store in pick buffer)

HOST BINARY COMMAND STREAMS

[70] [global = 0] [highxap] [lowxap] [highyap] [lowyap] (6 bytes)

[70] [global = 1] [pid3][pid2] [pidl] [pid0] (6 bytes)
[70] [global = 2] [sid3][sid2][sidl] [sid0] (6 bytes)
[70] [global = 3] [highignore] [lowignore] (4 bytes)
[70] {global = 4] [picbuf] (3 bytes)

70 decimal = 106 octal = 46 hex

FUNCTION

The SETGL command sets the values of the following globally defined display
list parameters:

the size of the pick aperture
the current pick ID register

- the current segment ID register
the number of picks to ignore during picking, and

- the type of information to store in the pick buffer during picking.

The global parameter specifies which global parameter to set.

The value parameter varies depending on which parameter is being set.
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SETGL SETGL

ASCII PARAMETERS

global parameter to set, as follows.

global The
0 = PICKAP Size of pick aperture.
1 = PIDREG Pick ID number.
2 = SEGREG Segment ID number.
3 = IGNORE Pick hits to ignore during picking.
4 = PICKBUF Information to store in the pick buffer
during picking.
value The new value for the specified parameter.
global = 0 Two 16-bit parameters which represent half of the size
of the pick aperture in the x and y dimensions.
On the Model One/10, the default pick aperture size
is 8 x 8 (SETGL PICKAP 4 4).
global = 1 The pick ID number (32 bits).
global = 2 The segment ID number (32 bits).
global = 3 The number of picks to be ignored during picking (32 bits).
global = 4 The information type (8 bits), as follows.
0 = TREE Store entire pick trees.
1 = SEGID Store only segment IDs.
2 = PICKID Store only pick IDs.
3 = SEGPID Store segment ID/pick ID pairs. (Default)
FORTRAN PARAMETERS
INTEGER* 2 GLOBAL, XAPSZ, YAPSZ, IGNORE, PICBUF
INTEGER*4 PID, SID
EXAMPLE
! SETGL PICKAP 8 8 ; Set the pick aperture size to 16 x 16.

! SETGL PICKBUF TREE ; Specify to save entire trees in pick buffer
during picking.
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SETPAT SETPA'

SYNTAX

ASCII SETPAT pattern

FORTRAN Call CALL SETPAT (IPAT) ~

Binary [121] [patternhi] [patternlo]
121 decimal = 171 octal = 79 hex
FUNCTION

The SETPAT command sets the area fill pattern to be used when area fills ar
performed.

The pattern is a 16 bit pattern organized as follows.

0 1 2 3
4 5 6 7
8 9 10 11
12 13 14 15

15 is the most significant bit and 0 is the least significant bit.

If a bit is 1 (set), it is drawn in the foreground color (VREG 0). If a bi
is 0 (cleared), it is drawn in the background color (VREG 6).

The default is solid fill (#FFFF).

ASCII Parameter

pattern The 16-bit fill pattern. (See FUNCTION above for details.)

FORTRAN Parameter

INTEGER*2 IPAT
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SPCHAR SPCHAR

SYNTAX

ASCII SPCHAR char, flag, code

FORTRAN Call CALL SPCHAR (ICEAR, IFLAG, ICODE)

Binary [178] [char] [flag] [code] (4 bytes)

178 decimal = 262 octal = B2 hex

FUNCTION

The SPCHAR command can be used to redefine or disable any of the special
characters used by the Model One, thereby circumventing problems with certain
host computers and operating systems. The parameter char specifies which of
the special characters is to be defined or disabled.

The default values for special characters are listed below.

Char  ASCII Code Hex equivalent Purpose
0 CTRL D 04 or 84 Enter Graphics mode
1 CTRL Y 19 or 99 (CTRL-Y) Send break to host
2 CTRL V 16 or 96 (CTRL~V) WARMstart
3 @ 40 or BO Line kill
4 CTRL H 08 or 88 Backspace
5 CTRL F 06 or 86 ACK (Acknowledge)
6 CTRL U 15 or 95 NACK (Negative Acknowledge)
(abort)
7 CTRL X 18 or 98 Invoke Debug mode
8 CTRL Q 11 or 91 Resume communications (XON)
9 CTRL S 13 or 93 Suspend communications (XOFF)

U - _—— et e em -

Flag = 1 or ON indicates that the special character is to be redefined. The
third parameter, code, specifies the new ASCII code of the special character.
Flag = 0 or COFF indicates that the special character is to be disabled. The
code parameter is ignored but must be present.
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SPCHAR SPCHAR

FUMCTION, continued

Once you have made changes to the special characters, you may save the changes
with the SAVCFG command. Then the new special characters will be initialized
with every COLDstart command.

Note: Disabling the WARMstart character does not disable the WARMstart
command . '

ASCII PARAMETERS
char Special character number; range is 0 to 9.

flag Flag = 1 or ON, redefine special character; flag = 0 or OFF,
disable special character.

code 8~bit parameter specifying the new ASCII code.

FORTRAN PARAMETERS

INTEGER*2 ICHAR, IFLAG, ICODE
EXAMPLE
! SPCHAR 0 1 #05 ; Change the Enter Craphics mode control code to

05 hex or 85 hex (CTRL-E).
! SPCHAR 2 0 O ; Disable the WARMstart character.
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SYSCFG: Overview SYSCFG

SYNTAX
SYSCFG ERROR port mnemonic
SYSCFG HOST ~ port mnemonic, ASCII or BINARY
SYSCFG SERIAL port mnemonic [RTS on/off] [CTS on/off] [STOP 1/2]
[BITS 7/8] [PARITY e/o/1/h/n] [BAUD rate] [CTRL on/off]
[XIN on/off] [XOUT on/off]

SYSCFG SERIAL TABLET type

FUNCTION

The SYSCFG command has several different forms, which are each described in
more detail on the following pages. The table below outlines the forms of the
SYSCFG command.

Command Function
SYSCFG ERROR Configures the Model One's error port.
SYSCFG HOST Configures the host port to accept either 8-bit

binary characters or ASCII hexadecimal characters
from the host.

SYSCFG SERIAL Configures the Model One's host port (e.g., baud,
parity, XIN, etc.).

SYSCFG SERIAL TABLET Sets the tablet port for the graphics input device
that is being used.

Notes: Each of the SYSCEFG commands can be executed only from the Ilocal
alphanumeric terminal, and cannot be included in a macro.

See the following pages for a more detailed description of each of the SYSCFG
commands.

You may prefer to use the Setup mode, entered by pressing the SETUP key on the
keyboard. Setup mode is fully documented in Section 13 of the Model One/10
Introduction and Installation Guide, Rev. 2.0.
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SYSCFG ERROR SYSCFG ERROR

ASCII SYNTAX

SYSCFG ERROR port mnemonic

FUNCTION

The SYSCEFG ERROR command specifies which port is to be used as the error port.
This command can only be executed from the local alphanumeric terminal, and
cannot be included in a macro.

ASCII PARAMETER

port_mnemonic The port mnemonic or port number. The ports are:

1 TABLET Tablet or mouse port
0 HOST Host serial port



)
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SYSCFG HOST SYSCEFG HOST

ASCII SYNTAX

SYSCFG HOST port mnemonic, ASCII or BINARY

FUNCTION

The SYSCFG HOST command configures the host port to accept either ASCII
hexadecimal or 8-bit binary characters from the host. The command does not
change the default host port.

Note: When you are installing the serial interface to the host, you should

configure the HOST port to match the characteristics of the terminal that was
connected to the line previously.

ASCITI PARAMETER

port mnemonic The port mnemonic or port number. The ports are:
1 TABLET Tablet or mouse port
0 HOST Host serial port
EXAMPLE
! SYSCFG HOST HOST ASCII ; Configure the host port to accept ASCII

hexadecimal characters.
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SYSCFG SERIAL SYSCEG SERIAL

ASCII SYNTAX

SYSCFG SERIAL port mnemonic [RTS on/off] [CTS on/off] [STOP 1,/2]
[BITS 7/8] [PARITY e/o/1/h/n] [BAUD rate] [CTRL on/off]
[XIN on/off] [XOUT on/off]

FUNCTION

The SYSCFG SERIAL command configures the Model One's host port. This command
can only be executed from the local alphanumeric terminal, and cannot be
included in a macro.

The tablet port configuration is established for each type of XY digtizer.
The tablet port is configured with the SYSCFG SERIAL TABLET <type> command.

Displaying the Current Configuration: To display the current configuration,
use the DISCFG command. The following is an example of what you might see
after entering the DISCFG command. In this example, the default configuration
is displayed.

PORT RTS CTS STOP BITS XIN XOUT CTRL PARITY BAUD
TABLET OFF OFF 2 8 OFF OFF OFF NONE 9600
HOST OFF OFF 1 8 OFF ON OFF  NONE 9600

Changing the Configuration: To change the configuration of any serial port,
use the SYSCFG SERIAL command, followed by the port to be configured, and the
keywords and values for any parameter you want to change. Omit any parameter
you want to leave unchanged.

Saving the New Configuration: After you have changed the configuration, you
need to save the new configuration with the SAVCFG command. The SAVCFG
command copies the new configuration into NVRAM (non-volatile RAM).

Restoring the Default Configquration: To reset the configuration of serial
ports to the default values, use the DFTCFG command. The default values are
stored in PROM (programmable read-only memory) are are not affected by the
SYSCFG or SAVCEFG commands.
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SYSCFG SERIAL

SYSCFG SERIAL

ASCII PARAMETERS

port mnemonic

RTS
CTS
STOP
BITS

XIN

X0ouT

CTRL

PARITY

BAUD

Supplies the mnemonic of the serial port to be configured.
For the Model One/10, the only port configured with the
SYSCFG SERIAL command is the host.

0 or HOST

Not currently applicable to the Model One/10.

Not currently applicable to the Model One/10.

Specifies whether 1 or 2 stop bits should be used.
Specifies whether 7 or 8 bits are sent per byte.

Indicates whether XON/XOFF is to be accepted at input.

ON specifies that output will be enabled or disabled
according to the XON/XOFF signals received by the port.

OFF specifies that XON/XOFF signals should be ignored.

Indicates whether XON/XOFF should be sent when the port's
queue is near full (ON) or simply not used (OFF).

Indicates whether the Model One/10 should accept control
characters (including [CTRL~S] and [CTRL-Q]) from the port
(ON) or ignore them (OFF).

Specifies input/output parity. Parity may be even (E),
odd (0), high (H), low (L), or not used (N).

Specifies baud rate, which may be 75, 100, 134.5, 150, 300,
600, 1200, 1800, 2000, 2400, 4800, or 19200.
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SYSCFG SERIAL SYSCFG SERIAL
EXAMPLE
! SYSCFG SERIAL HOST BAUD 4800 ; Changes the baud rate for the

host port to 4800; leaves
other parameters unchanged.
! SYSCFG SERIAL HOST PARITY 0 CTRL ON Changes, for the host port,
parity to odd and indicates
control characters should be
accepted.

~e
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SYSCFG SERIAL TABLET SYSCFG SERIAL TABLET

ASCII SYNTAX

SYSCFG SERIAL TABLET type

FUNCTION

The SYSCFG SERIAL TABLET command sets the tablet port for the XY digitizer
that is being used.

You can only enter this command from the local terminal. You cannot include
the command in a macro.

ASCII PARAMETER

type GTCO GTICO tablet.
SUMMA Summagraphics Bit-Pad or mouse.
EXAMPLE
! SYSCFG SERIAL TABLET GTCO ; Sets the tablet port for the GTCO

tablet.
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SYSTAT SYSTAT

ASCII SYNTAX

SYSTAT infotype oOr
SYSTAT infotype, segment

FORTRAN Calls

CALL SYST80 (FUNC,ARRSIZ,SID,FREBLK,NUM,SEGS,NUMBLK) (general form)

" CALL SYSTAQ (FREBLK) (Return number of free memory blocks
available for segment definition.)
CALL SYSTAl (ARRSIZ, NUM, SEGS) (Return array of defined segments.)
CALL SYSTA2 (SID, NUMBLK) (Return number of memory blocks used

by specified segment.)
Binary

[228] [infotype
[228] [infotype

0,1] (2 bytes)
2] [segmentB][segment2][segmentl][segmentO] (6 bytes)

228 decimal = 344 octal = E4 hex

FUNCTION

The SYSTAT command returns information on display list memory usage and
availability. The value of the infotype parameter (0, 1, or 2) determines the
type of information that the SYSTAT command returns.

If infotype = 0, the SYSTAT command returns a 32-bit word indicating the
number of remaining free memory blocks available. These blocks are the size
specified with the SEGINI command.

If infotype = 1, the SYSTAT command returns an array of defined segment
numbers.

If infotype = 2, the SYSTAT command returns the number of memory blocks used
by the specified segment.



Raster Technologies Model One/10 Command Reference

SYSTAT SYSTAT

ASCII PARAMETERS

infotype The type of information to return.

0 = FREEMEM Return the number of free memory blocks

available for segment definition.

1 = SEGS Return array of defined segment numbers.
Format is (n,array), where n is the number
of defined segments (16 bits), and array is an
array of n segment IDs (32 bits). The
returned array is unsorted.

[\S}
1}

SIZE Return the number of memory blocks used by the
specified segment (32 bits).

segment The number of the segment for which to return memory block
information (32 bits). Use this parameter only when ‘
infotype = 2.

FORTRAN PARAMETERS

CALL SYST80 (FUNC, ARRSIZ, SID, FREBLK, NUM, SEGS, NUMBLK)

Input Parameters: INTEGER*2 FUNC, ARRSIZ
INTEGER*4 SID

Output Parameters: INTEGER*2 NUM
INTEGER* 4 FREBLK, SEG(l), NUMBLK

FUNC The type of information to return.

ARRSIZ Size of the segments array in longwords.

SID The segment ID used for FUNC = 2.

FREBLK The number of free memory blocks available for segment
definition.

NUM The number of defined segments.

SEGS Array of NUM segments IDs.

NUMBLK The number of blocks used in SID.
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SYSTAT SYSTAT

EXAMPLE

In this example, the blocksize is 256 and Segment 1 has been defined as
specified in the SEGDEF command example.

! SYSTAT FREEMEM
0000001150

Query system memory availability.

Model One returns: 1150 free memory blocks
available for segment definition.

Ask for the number of defined segments, and a
list of segment IDs.

~e Wo

! SYSTAT SEGS

—e

00002 ; Model One returns: two segments have been
0000000001 defined, Segment 1 and Segment 2.
0000000002

! SYSTAT SIZE 1 ; Ask for the number of memory blocks used by
Segment 1.
0000000001 ;

Model One returns: 1 memory block used by
Segment 1.
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TEKEM TEKEM

SYNTAX

ASCII TEKEM flag

FORTRAN Call CALL TEKEM (FLAG)

Binary [57] [flag] (2 bytes)

57 decimal = 071 octal = 39 hex

FUNCTION

The TEKEM command invokes the Tektronix 4014 emulator. For complete details
of the command, see the manual, Tektronix Emulator Technical Note.

ASCII PARAMETERS

flag . See the Tektronix Emulator Technical Note for details.

FORTRAN PARAMETERS

INTEGER*2 FLAG

Note: “ihe FORTRAN call, CALL TEKEM (FLAG), enters the Tektronix Hmnulator; it
is then up to the user to ensure that the correct data is sent. After the
emulator is exited, Model One FORTRAN library commands may again be used.
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TEXT1 TEXT1

SYNTAX

ASCII TEXT1 string

FORTRAN Call CALL TEXT1 (STRLEN, STRING)

Binary [144] [strlen] ([charl][char2]...[charn])

144 decimal = 220 octal = 90 hex

FUNCTION

The TEXT1 command draws a horizontal text string into image memory with Font
1. If the text size 1is the default 16, each character uses 7 x 9 pixels.
Descenders take an additional two pixels.

The parameter string specifies the text to be drawn. If the command is
entered in ASCII mode from the local alphanumeric terminal or keyboard, then
the string to be drawn is the set of ASCII characters which follow the TEXT1
command on the command line. If the TEXT1 command is sent from the host, then
the length of the string must be specified. Strlen specifies the number of
characters in the string, and is followed by strlen bytes containing the ASCII
characters to be drawn.

The current point (CREG 0) specifies the starting point for the text string
and remains unchanged by the command.

You can specify the size of the text and the baseline angle of the text using
the TEXTC or TEXTN commands.

Transformations affect the rotation, scaling, and translation of text that is
drawn with any of the text drawing commands.

ASCII PARAMETER

string The text to be drawn.
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TEXT1 TEXT1

FORTRAN PARAMETERS

INTEGER*2 STRLEN, STRING (1)

STRLEN is an integer specifying the number of characters that are to be drawn.
STRING is an integer array with two characters packed per 1l6-bit word, as in
FORTRAN A2 format.

EXAMPLE
MOVABS 0 O Move current point to 0,0.
TEXT1 Horizontal text ; Draw text string in default size 16 and angle O.
MOVABS 0 20 Move current point to 0,20.

[ T T R

H
H
14
TEXTC 32 45 ; Set double-sized text at a 45 degree angle.
TEXT1 Double-sized text at an angle
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TEXT2 TEXT2

SYNTAX

ASCII TEXT2 string

FORTRAN Call CALL TEXTZ2 (STRLEN, STRING)

Binary [145] [strlen] ([charl][char2]...[charn])

145 decimal = 221 octal = 91 hex

FUNCTION

The TEXT2 command draws a horizontal text string into image memory with Font

2. Font 2 is a user defined character set which is downloaded using the
TEXTDN command.

At power-on or COLDstart, each character in Font 2 defaults to the same
character in Font 1 (Font 2 will appear twice as large as Font 1). When Font
2 is downloaded, each character replaces the power-on default definition.

The TEXT2 command is issued in the same manner as the TEXT1 command. The
current point (CREG 0) specifies the starting point for the text string and
remains unchanged by the command. Strlen specifies the length of the string
when text is not sent in ASCII mode.

ASCII PARAMETER

string The text to be drawn.

FORTRAN PARAMETERS

INTEGER*2 STRLEN, STRING(1)

STRLEN is an integer specifying the number of characters that are to be drawn.

STRING is an integer array with two characters packed per 1l6-bit word, as in
FORTRAN A2 format.
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TEXTC TEXTC

SYNTAX

ASCII TEXTC size, ang

FORTRAN Call CALL TEXTC (ISIZE, IANG)

Binary [146] [size] [highang] [lowang] (4 bytes)

146 decimal - 222 octal = 92 hex

FUNCTION

The TEXTC command sets the size of text and the baseline angle for subsequent
text drawing commands: TEXT1, TEXT2, VTEXT1l, and VTEXT2.

The size parameter specifies the scale factor, which may range from 0 to 255.
Size = 16 1is the default. A size of 32 doubles the size of the text. :The
parameter ang specifies the angle in which the text will be drawn. The angle
is measured in one-degree increments counter-clockwise. For the TEXT1 'and
TEXT2 commands (horizontal text), zero degrees is the positive x axis. 2An
angle of zero degrees causes the TEXT1 and TEXT2 commands to draw normally
oriented text from left to right. For the VTEXT1 and VTEXT2 commands
(vertical text), an angle of zero degrees causes the commands to draw normally
oriented text from top to bottom. ‘

Note: The TEXTC and TEXTN commands work independently of one another.
Whichever command was executed last takes precedence.

ASCII PARAMETERS

size Text size; range is 0 to 255. (Default 16)

ang Text angle; range is -32,768 to 32,767. (Default 0)

FORTRAN PARAMETERS

INTEGER*2 ISIZE, IANG
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TEXTC

TEXTC

S G dm Gem G

EXAMPLE

TEXT1 Horizontal text

TEXTC 16 30

TEXT1 Angled text
MOVABS 0 50
TEXTC 32 0

TEXT1 Larger text

~e

e WO N9 we W

Draw text string in default size 16 and
default angle 0.

Set text size to 16, angle to 30 degrees.
Draw text at a 30 degree angle.

Move current point to 0,50.

Set text size to 32, angle to 0 degrees.
Draw double sized text.
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TEXTDN TEXTDN

SYNTAX

ASCII TEXTDN char, numvec, veclst

FORTRAN Call CALL TEXTDN (ICHAR, NUMPTS, IPOINT)

Binary [38] [char] [highnumvec] [lownumvec] [highvl] [lowvl]
.+« [highvn] [lowvn] (4 + 2 * numvec bytes)

38 decimal = 046 octal = 26 hex

FUNCTION

The TEXTDN command defines a second font, Font 2, for text drawing. Font 2 is
used by the TEXT2 and VTEXT2 commands. The parameter char specifies the
character to be defined. Veclst defines the series of relative moves and
draws that specify the character. DNumvec specifies the number of vectors that
will be drawn.

The TEXTDN command uses a 64 x 64 matrix for the definition of each character.
Each move and draw of one unit in the matrix is equivalent to a pixel. With
normal text size and angle (size = 16, ang = 0), the vectors will be drawn
exactly as specified. To achieve varying spacing between user-defined
characters, you should make the last part of the character definition a move
to the beginning of the next character.

When transmitting data from the host, each relative move or draw requires 2
bytes of information. Each vector2 bytes of infommation. Each vector is
specified as follows:

Bits 0-6: 7-bit two's complement relative y change; range -64 to 63.

Bit 7: May be 0 or 1.
Bits 8-14: 7-bit two's complement relative x change; range -64 to 63.
Bit 15: 1 for DRAW, 0 for MOVE.

You may define 128 different characters. Font 2 is initialized to the same
character set as Font 1. The font for a particular character only changes
after the new character is defined with the TEXTDN command. This allows you
to change just a portion of the character set.

The Font 1 characters are listed at the end of this command description for
reference.
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TEXTDN TEXTDN

SYNTAX

ASCII TEXTDN char, numvec, veclst

FORTRAN Call CALL TEXTDN (ICHAR, NUMPTS, IPOINT)

Binary [38] [char] [highnumvec][lownumvec] [highvl] [lowvl]
.« [highvn] [lowvn] (4 + 2 * numvec bytes)

38 decimal = 046 octal = 26 hex

FUNCTION

The TEXTDN command defines a second font, Font 2, for text drawing. Font 2 is
used by the TEXT2 and VTEXT2 commands. The parameter char specifies the
character to be defined. Veclst defines the series of relative moves and

draws that specify the character. Numvec specifies the number of vectors that
will be drawn.

The TEXTDN command uses a 64 x 64 matrix for the definition of each character.
Each move and draw of one unit in the matrix is equivalent to a pixel. With
normal text size and angle (size = 16, ang = 0), the vectors will be drawn
exactly as specified. To achieve varying spacing between user-defined
characters, you should make the last part of the character definition a move
to the beginning of the next character. ‘

Each relative move or draw requires 2 bytes of information. Each vector is
specified as follows:

Bits 0-6: 7-bit two's complement relative y change; range -64 to. 63.

Bit 7: May be 0 or 1.
Bits 8-14: 7-bit two's complement relative x change; range -64 to 63.
Bit 15: 1 for DRAW, 0 for MOVE. ‘

You may define 128 different characters. Font 2 is initialized to the same
character set as Font 1. The font for a particular character only changes
after the new character is defined with the TEXTDN command. This allows you
to change just a portion of the character set.

The Font 1 characters are listed at the end of this command description for
reference.
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TEXTDN TEXTDN

ASCII PARAMETERS

char 8-bit integer specifying the number of the character to be
defined.

numvec 16-bit integer specifying the number of vectors to be drawn.

veclst 16-bit integer specifying the vectors that define the
character.

FORTRAN PARAMETERS

INTEGER*2 ICHAR, NUMPTS, IPOINT(1)

IPOINT is an integer array containing the list of moves and draws required to
draw the character; the format described above is used.

FORTRAN EXAMPLE

The following FORTRAN program defines a special character, which is a box with
an "x" in it. The call to the TEXTDN command replaces ASCII A with this new
character. The subsequent call to the TEXT2 command draws the new character
on the screen. If the host computer does not accept numbers in hex, you
should convert them to octal. i

program textdn example

integer*2  text(8) /* Dimension array for character definition.

call RTINIT ('-serial',0) /*Initialize library for serial output.

call ENTGRA /* Enter graphics mode.

text (1) = #8A00 /* Draw in positive x 10 pixels.

text(2) = #800A /* Draw in positive y 10 pixels.

text (3) = #F600 /* Draw in negative x 10 pixels.

text(4) = #8076 /* Draw in negative y 10 pixels.

text(5) = #8A0A /* Draw in positive x 10 pixels and y 10 pixels.

text(6) = #7600 /* Move in negative x 10 pixels.

text(7) = #8A76 /* Draw in positive x 10 pixels and negative y 10
/* pixels.

text(8) = #1400 /* Move in positive x 20 pixels, putting the starting

/* point of the next character 20 pixels to the
/* right of the character being defined.

call TEXTDN (65,8,text) /* Replace ASCII A with new definition.

call TEXT2 (1,R) /* Draw [x] on the screen.
call QUIT /* Exit Craphics mode.
call EXIT : /* Exit from FORTRAN.

end /* End from FORTRAN.
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TEXTDN TEXTDN
Decimal Hex Character Decimal Hex Character Decimal Hex Character
0 00 NUL 46 2E . (period) 92 5 N\

1 01 SOH 47 2Fr / 93 5D ]

2 02 STX 48 30 0 94 S5~

3 03 ETX 49 31 1 95 5F (line)
4 04 EOT 50 32 2 96 60 T (quote)
5 05 ENQ 51 33 3 97 6l a

6 06 ACK 52 34 4 98 62 b

7 07 BEL 53 35 5 99 63 cC

8 08 BS 54 36 6 100 64 d

9 09 HT 55 37 7 101 65 e
10 0A LF 56 38 8 102 66 £
11 0B VT 57 39 9 103 67 g
12 ocC FF 58 3A : 104 68 h
13 0D CR 59 3B ; 105 69 i
14 0E SO 60 3¢ < 106 6A
15 OF SI 61 3D = 107 6B k
16 10 DLE 62 3E > 108 6C 1
17 11 DpCl 63 3F 2 109 6D m
18 12 DC2 64 40 @ 110 6E n
19 13 DC3 65 41 A 111 6F o
20 14 DC4 66 42 B 112 70 P
21 15 NAK 67 43 C 113 71 g
22 16 SYN 68 44 D 114 72 r
23 17 ETB 69 45 E 115 73 s
24 18 N 70 46 F 116 74 t
25 .19 EM 71 47 G 117 75 u
26 1A SUB 72 48 H 118 76 v
27 1B ESC 73 49 I 119 77 w
28 1C FS 74 4A J 120 78 X
29 1D GS 75 4B K 121 79 y
30 1E RS 76 4c L 122 7A z
31 1F US 77 4D M 123 7B {
32 20 Ssp 78 4E N 124 7C i
33 21 ! 79 4F O 125 7D

34 22 " 80 50 P 126 7E -
35 23 # 81 51 0Q 127 7F  DEL
36 24 S 82 52 R

37 25 3 83 53 S

38 26 84 54 T

39 27 ! 85 55 U

40 28 ( 86 56 v

41 29 ) 87 57 W

42 A * 88 58 X

43 2B + 89 59 Y

44 2C , (comma) 90 BA 2

45 2D - 91 5B [
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TEXTN TEXTN

SYNTAX

ASCII TEXTN xsize, ysize, xangle, yangle

FORTRAN Call CALL TEXTN (XSIZE, YSIZE, XANGLE, YANGLE)

Binary [169] [xsize] [ysize] [hixangle] [loxangle]
[hiyangle] [loyangle] (7 bytes)

169 decimal = 251 octal = A9 hex

FUNCTION

The TEXTN command, like the TEXTC command, sets the size of text and the
baseline angle for subsequent text drawing commands. The TEXTN command allows
independent control of the x and y components of the text size and angle.
Note that if xsize = ysize and xangle = yangle, the TEXTN command is identical
to the TEXTC command.

The following are some examples of the kinds of text you can create using the
TEXTN command.

Tall skinny letters xsize < ysize
Short fat letters xsize > ysize
Forward italics xangle = 0, yangle < 0
Backward italics‘ xangle = 0, yangle > 0
Forward italics at an angle xangle > 0, yangle = 0
Backward italics at an angle xangle < 0, yangle = 0

Note: The TEXTC and TEXTN commands work independently of one another.
Whichever command was executed last takes precedence.
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TEXTN TEXTN

ASCII PARAMETERS

Xsize The x component size; range is 0 to 255. (Default 16)
ysize The y component size; range is 0 to 255. (Default 16)
xangle The x angle; range is -32,768 to 32,767. (Default 0)
yangle The y angle; range is -32,768 to 32,767. (Default Q)

FORTRAN PARAMETERS

INTEGER*2 XSI1ZE, YSIZE, XANGLE, YANGLE
EXAMPLE
MOVABS 0 0 Move current point to 0,0.

e we

TEXTN 3216 00
TEXT1 Short fat text
MOVABS 0 -25

]

! Set up for short, fat text.
!

!

! TEXTN 32 32 0 =45

!

!

!

1

Move current point to 0,-25.
Set up for double sized text, forward italics.

N~ we

TEXT1 Forward italics
MOVABS 0 =50

TEXTN 16 16 0 45
TEXT]1 Backward italics

Move current point to 0,-50.
Set up for normal sized text, backward italics.

~e ws
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TEXTRE TEXTRE

SYNTAX

ASCII TEXTRE

FORTRAN Call CALL TEXTRE

Binary [177] (1 byte)

177 decimal = 261 octal = Bl hex

FUNCTION

The TEXTRE command erases the definition of any user defined characters sent
via the TEXTDN command and resets Font 2 equal to Font 1 (Font 2 will appear

twice as large as Font 1). The TEXTRE command frees all of the space used by
previously defined characters.
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VADD : VADD

SYNTAX

ASCII VADD vsum, vreg

FORTRAN Call CALL VADD (IVSUM, IVREG)

Binary [166] [vsum] [vreg] (3 bytes)

166 decimal = 246 octal = A6 hex

FUNCTION

The VADD command adds the contents of value register vreg to the contents of
value register vsum and places the result into value register vsum.

vsum = vsum + vreg

Only the first byte of the value register is used as an index into the look-up
table. As a result, any information in the second and third bytes is ignored.

ASCII PARAMETERS

vsum, vreg Value registers; range is 0 to 63. You can use mnemonics

for VREGs 0 through 3. Refer to the table at the end of
this Command Reference.

FORTRAN PARAMETERS

INTEGER*2 IVSUM, IVREG

EXAMPLE

! VLOAD 10 37 0 O
! VLOAD 11 100 0 0
! VADD 10 11

Load VREG 10 with 37,0,0.
Load VREG 11 with 100,0,0.
Add contents of VREG 10 and VREG 1l and place
result in VREG 10.
! READVR 10 Read contents of VREG 10.
137 000 000 (Response from Model One.)

~e wo “wo

-e
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VALIK VALIK

SYNTAX

ASCII VAL1K vwval

FORTRAN Call CALL VALIK (IRGBV)

Binary [176] [val] (2 bytes)

176 decimal = 260 octal = BO hex

FUNCTION

The VALIK command is provided for compatibility with the Model One/40. Unless
you require this compatibility, use the VAL8 or VALUE commands instead.

The VALIK command sets the current pixel value (VREG 0) to the value val. All
operations which write into image memory use this value.

Val is used as an index into the look-up table. The value val 1is treated

modulo 64. Therefore, VALIK only allows addressing of look-up table indices 0
to 63.

ASCII PARAMETER

val Current pixel value; range is 0 to 255.

FORTRAN PARAMETER

INTEGER*2 IRGBV
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VALS8 VALS

SYNTAX

ASCII VAL8 val

FORTRAN Call CALL VAL8 (IVAL)

Binary [134] [val] (2 bytes)

134 decimal = 206 octal = 86 hex

FUNCTIONM

The VAL8 command sets the current pixel value, look-up table index, (VREG 0)
to the value val. All operations which write into image memory use this
value.

Only the red component of VREG 0 is set by the VAL8 command; the green and
blue components are set to zeros.

ASCII PARAMETER

val The current pixel value; range is 0 to 255.

FORTRAN PARAMETER

INTEGER* 2 IVAL

EXAMPLE

! LUT8 1 255,0,0 Set color out for LUT index 1 to red.

! VaL8 1 Set current pixel value to 1 (rxed).

1 Draw a red circle.

! Change the color out for LUT index 100 to
255,0,255 (magenta).

Set current pixel value to 100 (magenta).
Draw a magenta circle.

CIRCLE 50
LUT8 100 255 0 255

e we wo “weo

! VAL8 100
CIRCLE 100

G
~e e
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VALl6 VALl6
SYNTAX
ASCII VALl6 value
FORTRAN Call CALL VALl6 (VALUE)
CALL VALl16S (VALUE) Swaps high and low bytes
Binary [69] [hivalue] [lowvalue] (3 bytes)

69 decimal = 105 octal = 45 hex

FUNCTION

The VALlL6 command changes the current pixel value (VREG 0) by loading the high
and low bytes directly into the value register.

The VALl16 command swaps the high (left) and low (right) bytes that make up the
16-bit word used for the value. In other words, 52 1in hexadecimal must be
entered as #5200. You should use a hexadecimal number for the value. The
FORTRAN subroutine RMSK16S performs the swapping for you, so you can specify
" the value without swapping the bytes.

The VALl6 or VAL8 commands are more efficient on the Model O©One/l10 than the
VALUE command, and should be used unless compatibility with another Model One
is a requirement.

The format for the value is indicated below.

High 8 bits Low 8-bits — Overlay Plane 1
r ] [} L}
s Not used
Image Memory t_____ Overlay Plane 2

(standard 8 bits)

ASCII PARAMETER

value The 16-bit value to be loaded directly into VREG 0. Range
is 0 to 65,535.

FORTRAN PARAMETER

INTEGER*2 VALUE
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VAL16 VAL16

EXAMPLE

Set the write and read masks to write into and
read from all 10 bit planes:

FF is 8 bits for graphics

03 is for the overlay planes.

Load look-up table index 350 with all green.
Set current pixel value to value of look-up
table index 350 (decimal). Note that 350 deci-
mal = 154 hexadecimal, which for VALl6 has its
bytes swapped, so that the "54" is in the high
(left) byte, and the "01" is in the low byte.
Draw a green vector.

! WMSK16 #FFO03

~e

! LUT16 350 0 255 0
! VAL16 #5401

~e wo

! DRWREL 100 O

~e
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VALUE VALUE

SYNTAX

ASCII VALUE r, g, b

FORTRAN Call CALL VALUE (IRED, IGRN, IBLU)

Binary (6] [r] [g] [b] (4 bytes)

FUNCTION

The VALUE command changes the current pixel value (VREG 0) to the value
specified by r, g, b. all operations which write into image memory use VREG
0, the current pixel value.

Only the first byte (red) is used as an index into the look-up table with,.

RGBTRU OFF. With RCBTRU ON, the high 2 bits are used from the red, green, and
blue values.

ASCII PARAMETERS

r, g, b 8-bit parameters specifying the red, green, and blue
components of the current pixel value; range is 0 to 255.

FORTRAN PARAMETERS

INTEGER*2 IRED, IGRN, IBLU
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VECPAT _ VECPAT

SYNTAX

ASCII VECPAT mask

FORTRAN Call CALL VECPAT (MASK)

Binary [46] [mask] (2 bytes)

46 decimal = 056 octal = 2E hex

FUNCTION

The VECPAT command specifies the pattern of pixels to be repeated along every
subsequent line that is drawn. The lines can be solid, dotted, dashed, or any
other repetitive pattern that you specify.

The VECPAT command sets the vector generator pattern register to a 16-bit
value specified by mask. Every time a pixel is generated by the vector
generator, the mask is rotated by one bit. If the least significant bit of
the mask is set to 1, the pixel will be written into image memory. If the bit
is reset to 0, the pixel will be skipped.

The VECPAT command affects all line drawing commands and all graphics
primitive commands, such as RECTAN, CIRCLE, and so on.

The VECPAT command also affects the filling of graphics primitives when PRMFIL
is on, as well as the fill pattern used when the CLEAR command is executed.

The default mask for VECPAT is $FFFF, so that every pixel along the 1line is
drawn.

ASCII PARAMETER

mask 16-bit pattern register mask; range is 0 to 65,535.

FORTRAN PARAMETER

INTEGER*2 MASK
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VECPAT VECPAT

EXAMPLE

! MOVABS 0 0 ; Move current point to 0,0.

! VECPAT #FOQOFO ; Set vector pattern mask to draw lines with dashes.

! DRWABS 100 100 ; Draw dashed line.

! RECTAN 0 ; Draw a rectangle with dashed lines.

! VECPAT #AAAA ; Set vector pattern mask to draw dotted lines.

! DRWABS 200 200 ; Draw dotted line.

! VECPAT #00FF ; Set vector pattern mask to draw lines with long
dashes.

! DRWABS 0,200 ; Draw dashed line.

! MOVABS -200 -200 ; Move current point to -200,-200.

! PRMFIL ON ; Select filled primitives.

! CIRCLE 50 ; Draw a circle filled with the pattern set with

the vector pattern mask.
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VLOAD VLOAD

SYNTAX

ASCII VLOAD vreg, r, g, b

FORTRAN Call CALL VLOAD (IVREG, IRED, IGRN, IBLU)

Binary [164] [vreg] [r] [g] [b] (5 bytes)

164 decimal = 244 octal = A4 hex

FUNCTION

The VLOAD command loads the value register specified by vreg with the pixel
value specified by r,g,b. The Model One/10 stores three bytes of information,
although it only uses the first 8 bits of value information (i.e., the red
component) .

ASCII PARAMETERS

vreg Value registér; range is 0 to 63. You can use mnemonics for
VREGs 0 through 3. Refer to the table at the end of this
Command Reference,

¥r, g, b Red, green, and blue components of the pixel value; range
is 0 to 255. Use only the red component.

FORTRAN PARAMETERS

INTEGER*2 IVREG, IRED, IGRN, IBLU

EXAMPLE

! VLOAD 13 50 0 O Load VREG 13 with 50,0,0.
! READVR 13 Read contents of VREG 13.
050 000 000 (Response from Model One.)

~e “o
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VMOVE VMOVE

SYNTAX

ASCII VMOVE vwvdst, vsrc

FORTRAN Call CALL VMOVE (IVDST, IVSRC)

Binary [165] [vdst] [vsrc] (3 bytes)

165 decimal = 245 octal = A5 hex

FUNCTION

The VMOVE command copies the value in the value register specified by vsrc to
the value register specified by vdst. All three bytes are copied.

On the Model One/1C, only the first byte of the value register is used as an
index into the look-up table. As a result, any information in the second and
third bytes is ignored.

ASCII PARAMETERS

vdst Destination value register; range is 0 to 63. You can use
mnemonics for VREGs 0 through 3. Refer to the table at the
end of this Command Reference.

vsrc Socurce value register; range is 0 to 63.

FORTRAN PARAMETERS

INTEGER*2 IVDST, IVSRC

EXAMPLE

! VLOAD 10 25 0 50 ; Load VREC 10 with 25,0,50.
! YMOVE 11 10 ; Move contents of VREG 10 into VREG 11.
! READVR 11 ; Read contents of VREG 1l.

025 000 050 (Response from Model One.)
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VSUB ‘ VvSUB

SYNTAX

ASCII VSUB vdif, vreg

FORTRAN Call CALL VSUB (IVDIF, IVREG)

Binary [167] [vdif] [vreg] (3 bytes)

167 decimal = 247 octal = A7 hex

FUNCTION
The VSUB command subtracts the contents of value register vreg from the
contents of value register vdif and places the result into value register
vdif.

vdif = vdif - vreg
Only the first byte of the value register is used as an index into the look-up
table.

ASCII PARAMETERS

vdif, vreg Value registers; range is 0 to 63. You can use mnemonics for
VREGs 0 through 3. Refer to the table at the end of this
Command Reference.

FORTRAN PARAMETERS

INTEGER*2 IVDIF, IVREG

EXAMPLE

! VLOAD 10 25 0 0
! VLOAD 11 100 0 O
! VSUB 11 10

Load VREG 10 with 25,0,0.
Load VREG 11 with 100,0,0.
Subtract contents of VREG 10 from contents of
VREG 11 and place result in VREG 1ll.
! READVR 11 ; Read contents of VREG 11.
075 000 000 (Response from Model One.)

e we “we
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VTEXT1 VTEXT1

SYNTAX

ASCII VITEXT1 string

FORTRAN Call CALL VTEXT1 (STRLEN, STRING)

Binary [147] [strlen] ([charl][char2]...[charn}])

147 decimal = 223 octal = 93 hex

FUNCTION

The VTEXT1 command draws a vertical text string into image memory with Font 1.
If the text size is the default 16, each character uses 7 x 9 pixels.
Descenders take an additional two pixels.

The parameter string specifies the text to be drawn. If the command is
entered in ASCII mode from the local alphanumeric terminal or keyboard, then
the string to be drawn is the set of ASCII characters which follow the VTEXT1
command on the command line. If the VTEXT1 command is sent from the host,
then the length of the string must be specified. Strlen specifies the number
of characters in the string, and is followed by strlen bytes containing the
ASCII characters to be drawn.

The current point (CREG 0) specifies the starting point for the text string
and remains unchanged by the command.

You can specify the size of the text and the baseline angle of the text using
the TEXTC or TEXTN commands.

Transformations affect the rotation, scaling, and translation of text that is
drawn with any of the text drawing commands.

ASCII PARAMETER

string The text to be drawn.
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VTEXT1 VTEXT1

FORTRAN PARAMETERS

INTEGER*2 STRLEN, STRING(1)

STRLEN is an integer specifying the number of characters that are to be drawn.
STRING is an integer array with two characters packed per 16-bit word, as in
FORTRAN A2 format.

EXAMPLE

! MOVABS 0 O ; Move current point to 0,0.

! VIEXT1 Vertical text ; Draw text string in default size 16 and angle O.
! MOVABS 20 0 ; Move current point to 20,0.

! TEXTC 32 0 ; Change text size to 32.

! VTEXT1 Double-sized text.

! TEXTC 16 90 ; Change text size to 16, angle to 90.

1

VTEXT1 Text at a right angle.
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VTEXT2 VTEXT?2

SYNTAX

ASCII VTEXT2 string

FORTRAN Call CALL VTEXT2 (STRLEN, STRING)

Binary [148] [strlen] ([charl][char2]...[charn])

148 decimal = 224 octal = 94 hex

FUNCTION

The VTEXT2 command draws a vertical text string into image memory with Font 2.
Font 2 is a user defined character set which is downloaded wusing the TEXTDN
command.

At power-on or COLDstart, each character in Font 2 defaults to the same
character in Font 1 (Font 2 will appear twice as large as Font 1). When Font
2 1s downloaded, each character replaces the power-on default definition.

The VTEXT2 command is issued in the same manner as the VTEXT1 command. The
current point (CREG 0) specifies the starting point for the text string and
remains unchanged by the command. Strlen specifies the length of the string
when text is not sent in ASCII mode.

ASCII PARAMETER

string The text to be drawn.

FORTRAN PARAMETERS

INTEGER*2 STRLEN, STRING(1)

STRLEN is an integer specifying the number of characters that are to be drawn.
STRING is an integer array with two characters packed per 16-bit word, as in
FORTRAN A2 format.
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WAIT WAIT

SYNTAX

ASCII WAIT frames

FORTRAN Call CALL WAIT (FRAMES)

Binary [61] [highframes] [lowframes] (3 bytes)

61 decimal = 075 octal = 3D hex

FUNCTION

‘The WAIT command waits for the number of frame times specified by frames
before continuing command execution. The WAIT command is often used for
choreographing graphic displays and synchronizing updates with vertical
blanking. .

The delay in command execution in seconds is frames divided by 60. If the

frames parameter 1is zero, command execution will stop until the next vertical
blanking interval.

ASCII PARAMETER

frames 16-bit parameter specifying the number of frame times to
wait; range is 0 to 65,535.

FORTRAN PARAMETER

INTEGER*2 FRAMES
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WARM WARM

SYNTAX
ASCII WARM

FORTRAN Call CALL WARM

Binary [254] (1 byte)

254 decimal = 376 octal = FE hex

FUNCTION

The WARM command reintializes the Model One firmware. This clears the serial
input and output queues, reinitializes the functions set with DIP switches or
the SYSCFG command, and returns the system to Alpha mode.

You can also execute the WARM command by pressing the WARMstart special

character (default CTRL V or CTRL Y). Note that disabling the WARMstart
special character does not disable the WARM command.
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WINDOW WINDOW

SYNTAX

ASCII WINDOW x1, v1, x2, y2 -

FORTRAN Call CALL WINDOW (IX1, IY1l, IX2, IY2)

Binary [58] [highx1l] [lowxl] [highyl] [lowyl]
[highx2] [1lowx2] [highy2] [lowy2] (9 bytes)

58 decimal = 072 octal = 3A hex

FUNCTION

The WINDOW command sets the current clipping window to the rectangle specified
by x1,yl,x2,y2. The lower left corner of the window (CREG 9) is specified by

x1l and yl. The upper right corner of the window (CREG 10) is specified by x2
and y2. X1 must be less than or equal to x2, and yl1 must be 1less than or
equal to y2.

All vectors and graphics primitives are clipped to the current clipping
window.

The default clipping window is equal to the physical memory size.

ASCII PARAMETERS

xl, vl 16-bit parameters specifying the lower left corner of
clipping window; range is -32,768 to 32,767.

x2, y2 16-bit parameters specifying the upper right corner of
clipping window; range is -32,768 to 32,767.

FORTRAN PARAMETERS

INTEGER*2 IX1, 1Y1l, IX2, IY2



Raster Technologies

Model One/10 Command Reference

WINDOW

WINDOW

EXAMPLE
! WINDOW -20 -20 30 30

! MOVABS 0 O
! CIRCLE 25

I TEXT1 Clipped text

! CLEAR

~e we ~e

~e

-

Set current clipping window to rectangle
with opposite corners at -20,-20 and 30,30.
Move current point to 0,0.

Draw circle of radius 25; only part of the
circle is displayed.

Draw text string; only part of the text is
displayed.

Clear current window to current pixel value.
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WMSK16 WMSK16

SYNTAX

ASCII WMSK16 mask

FORTRAN Calls  CALL WMSK16 (MASK)
CALL WMK16S (MASK)

Binary [68] [highmask] [lowmask] (3 bytes)

68 decimal = 104 octal = 44 hex

FUNCTION

The WMSK16 command specifies a 16-bit write mask for the Model One's image
memory planes. Only the high byte of the write mask is used. The high eight
bits correspond to the 8 bit planes of image memory. The low byte of the mask
is used to control the overlay planes. If a bit is set (1), the corresponding
bit plane is write-enabled; if the bit is cleared (0), the corresponding bit
plane may not be written into.

When used in conjunction with the RMSK16 command (read mask), the WMSKL6
command can be used for double buffering and animation by writing into those
bit planes not displayed and displaying those bit planes not being written
into.

The write and read masks can also be used to store multiple images in image
memory and select them for display.

The format for the mask is shown below:

High 8 bits Low 8-bits — Overlay Plane 1
37

e 3

g Not used

Image Memory T Overlay Plane 2
(standard & bits)

The WMSK16 command swaps the high (left) and low (right) bytes that make up
the 16-bit word used for the mask. In other words, 52 in hexadecimal must be
entered as #5200. You should use a hexadecimal number for the mask. The
FORTRAN subroutine WMK16S performs the swapping for you, so you can specify
the mask without swapping the bytes.
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WMSK16 WMSK16

ASCII PARAMETER

mask The 16-bit read mask; range is 0 to 65,535
(#0000 to #FFFF). :

FORTRAN PARAMETER

INTEGER*2 MASK

EXAMPLE

MOVABS 0 0
PRMFIL ON
WMSK16 #0100

! Move current point to 0,0.
!

!

! LUT8 1 255 0 0

!

|

Select filled primitives.

Write enable only bit plane 0.

Change the color out for LUT index 1 to red.
Set current pixel value to 1 (255,0,0: red).
Draw a filled red square.

VALS 1
RECTAN 100 100

e Ne Ne W W w

! MOVABS 200 200
! WMSK16 #1000
! LUT8 16 0 255 0

Move current point to 200,200.

Write enable only bit plane 4.

Change the color out for LUT table index 16 to
green.

Set current pixel value to 16 (0,255,0: green).
Draw green circle.

e Wme wo

! VAL8 16
! CIRCLE 50

~e “ws

! RMSK16 #0100 Read enable only bit plane 0; only the red
square is displayed.

Read enable only bit plane 4; only the green
circle is displayed.

Read enable bit planes 0 and 4; both the circle
and the square are displayed.

~e

! RMSK16 #1000

~e

! RMSK16 #1100

~e
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WRMASK WRMASK

SYNTAX

ASCII1 WRMASK bitm, bankm

FORTRAN Call CALL WRMASK (IBITM, IBANKM)

Binary [157] [bitm] [bankm] (3 bytes)

157 decimal = 235 octal = 9D hex

FUNCTION
We recommend the use of the WMSK16 command instead of the WRMASK command.

The WRMASK command enables or disables write operations into the 8 image
memory planes of the Model One. The two parameters, bankm and bitm, are used
together to specify the write mask. Bankm specifies which pairs of bit planes
to write-enable. Bitm specifies whether the lower planes, upper planes, or
both planes of each pair are to be write-enabled.

bankm
Bits 7-4 Unused: must be zeros.
Bit 3 1l: Write-enable bit planes 6 and 7.
0: Do not write-enable bit planes 6 and 7.
Bit 2 1l: Write-enable bit planes 4 and 5.
0: Do not write-enable bit planes 4 and 5.
Bit 1 1l: Write-enable bit planes 2 and 3.
0: Do not write-enable bit planes 2 and 3.
Bit 0 1l: Write-enable bit planes 0 and 1.
0: Do not write-enable bit planes 0 and 1.
bitm
bitm= 0 Do not write-enable either plane of the pair.
bitm = 64 Write-enable plane 0, 2, 4, or 6 (lower plane of the
pair only).
bitm = 128 Write-enable plane 1, 3, 5, or 7 (upper plane of the
pair only).
bitm = 192 Write-enable both planes of the pair.
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WRMASK WRMASK

ASCII PARAMETERS

bankm Range is 0 to 15, as described above.

bitm Values may be 0, 64, 128, 192, as described above.

FORTRAN PARAMETERS

INTEGER*2 IBITM, IBANKM
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XFORM2D Command: Overview XFORM2D

GENERAL SYNTAX

XFORM2D type, (reserved, arg)

FUNCTION
The XFORM2D command defines a linear transformation which maps 2-D coordinates

in the 16-bit World Coordinate Space (WCS) into coordinates in the Display
Coordinate Space (DCS).

Types of Transformations

You can define the following four types of transformations with the XFORM2D
command.. .

XFORM2D REL Specifies a 2 x 2 matrix which performs relative scaling
and/or rotation centered about the current point;
matrix elements are concatenated with the previous
transformation. The new origin is at the old current
point, and the new WCS currrent point is set to 0,0.

XFORM2D ABS Specifies a 3 x 2 matrix which performs absolute scaling
with translation, rotation centered about the current
point with translation, or both with translation. The
WCS current point is set to 0,0.

XFORM2D XLATE The new WCS origin is set to the old current point, and
the new WCS current point is set to 0,0. The DCS cur-
rent point is updated.

XFORM2D RESET Specifies a return to the default transformation (the
identity). The WCS curent point is set to 0,0 and the
DCS curent point is updated.

What You Have to Specify

The parameters which you specify for the XFORM2D command vary according to the
type of transformation.

The RESET and XLATE types require only one parameter, type.
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XFORM2D Command: Overview XFORM2D

What You Have to Specify, continued

The REL and ABS types require a reserved parameter, which must equal zero.

For the relative transformation type, REL, you must then specify a 2 x 2
matrix, which is made up of the transformed x basis and y basis vectors.

For the absolute transformation type, ABS, you must specify a 3 x 2 matrix,
which is made up of the transformed x basis and y basis vectors, as well as
the displacement vector.

The transformation matrices are described in more detail below.

Default Transformation: The Identity

The default transformation is the identity, which specifies no scaling, no
rotation, and no translation.

X basis vector = (1, 0)
y basis vector = (0, 1)
displacement vector = (0, 0)

To return to the default identity, use the RESET type of the XFORM2D command.

~Translation With No Scaling or Rotation

Use the XLATE type of the XFORM2D command to specify a translation with no
scaling or rotation. Before executing the command, move the current point
with the MOVABS or MOVREL command to reflect the translation you wish to
effect (i.e. the displacement vector).

Absolute Transformation: XFORM2D ABS

For the absolute transformation type, ABS, you must specify a 3 x 2 matrix,
consisting of the transformed x basis and y basis vectors, as well as the
displacement vector.

Listed below are the sets of vectors (or 3 x 2 matrices) which describe
scaling with translation, rotation with translation, and scaling followed by
rotation with translation.
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XFORM2D Command: Overview XFORM2D

FUNCTION, continued

Absolute Transformation: XFORM2D ABS, continued

To specify no translation, use zeros in the last row.

To concatenate different transformations, apply the rules of matrix
multiplication.

Scale by scale factors Sx and Sy
Translate by displacement vector D

X basis vector = (Sx, 0)
y basis vector = (0, Sy)
displacement vector = (Dx, Dy)

Rotate by A degrees
Translate by displacement vector D

(cos(Ad), sin(A))
(-sin(A), cos(d))
(Dx, Dy)

X basis vector
y basis vector
displacement vector

wonn

Scale by scale factors Sx and Sy
Rotate by A degrees
Translate by displacement vector D

x basis vector
y basis vector
displacement vector

(Sx cos(d), Sy sin(a))
(-Sx sin(A), Sy cos(3))
(Dx, Dy)

Relative Transformation: XFORM2D REL

For the relative transformation type, REL, you must specify a 2 x 2 matrix.
This matrix includes the x and y basis vectors as listed above, but does not
include the displacement vector.
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XFORM2D Command: Overview XFORM2D

CONTENTS

The following pages describe these aspects of the XFORM2D command:

ASCII Syntax and Parameters
FORTRAN Subroutines and Parameters
Host Binary Command Stream, and
Example.

|
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XFORM2D: ASCII Syntax and Parameters

XFORM2D

ASCII SYNTAX

Relative Transformation
(type = 0 (REL))

XFORM2D type, reserved, mat22

Absolute Transformation
(type = 1 (ABS))

XFORM2D type, reserved, mat32

Reset to Identity or Translate
(type = 2 (XLATE) or 3 (RESET))

XFORM2D type

ASCII PARAMETERS

type The type of transformation (1 byte).

0 = REL Specifies a 2 x 2 matrix which performs relative scaling
and/or rotation centered about the current point; matrix
elements are concatenated with the previous transformation.
The new origin is at the old current point, and the new
WCS current point is set to 0,0.

1 = ABS Specifies a 3 x 2 matrix which performs absolute scaling
with translation, rotation centered about the current
point with translation, or both with translation. The
WCS current point is set to 0,0.

N
1}

XLATE The new WCS origin is set to the old current point, and

the new WCS current point is set to 0,0. The DCS cur-

rent point is updated.

w
1]

RESET Specifies a return to the default transformation (the

identity). The WCS current point is set to 0,0 and the

DCS current point is updated.
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XFORM2D:

ASCII Syntax and Parameters XFORM2D

ASCII PARAMETERS, continued

reserved

mat22

mat32

A reserved parameter which must always be zero.

A 2 x 2 transformation matrix. The order of the matrix
elements is x basis vector and y basis vector. The elements
must be specified in a 32-bit fixed-point format with a
binary point between words; range is -128.0 to 127.0. The
Model One ignores the high 8 bits.

A 3 x 2 transformation matrix. The order of the matrix
elements is x basis vector, y basis vector, and displacement
vector. The first 4 elements must be specified in a 32-bit
fixed-point format, as for mat22. The translation elements
must be 16-bit signed integers.
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XFORM2D: FORTRAN Subroutines and Parameters XFORM2D

FORTRAN SUBROUTIMES

General Form: CALL XFM2D (TYPE, 0, MAT22, MAT32)

Relative, matrix form: CALL XFM2DO (0, MAT22)

Absolute, matrix form: CALL XFM2D1 (0, MAT23)

Translate: CALL XFM2D2

Reset to Identity: CALL XRM2D3

Relative, vector form: CALL XF2D0X (0,XFVEC)

Absolute, vector form: CALL XF2D1X (0, XFVEC)

FORTRAN PARAMETERS

INTEGER* 2 TYPE

REAL* 4 MAT22(2,2), MAT32(3,2)

REAL*4 XFVEC(1)

MAT22 is defined as

MAT22(1,1) = x basis vector, x component
MAT22(1,2) = x basis vector, y component
MAT22(2,1) = y basis vector, x component
MAT22(2,2) = y basis vector, y component

MAT32 is defined as

MAT32(1,1) = x basis vector, x component
MAT32(1,2) = x basis vector, y component
MAT32(2,1) = y basis vector, x component
MAT32(2,2) = y basis vector, y component
MAT32(3,1) = displacement vector, x component
MAT32(3,2) = displacement vector, y component

XFVEC is defined as

XFVEC(1l) = x basis vector, x component
XFVEC(2) = x basis vector, y component
XFVEC(3) = y basis vector, x component
XFVEC(4) = y basis vector, y component
XFVEC (5) = displacement vector, x component
XFVEC(6) = displacement vector, y component

For subroutine XF2D1X, only XFVEC(1l) through XFVEC(4) is used.
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XFORM2D: Host Binary Command Stream

XFORM2D

Relative Transformation

[125] [type = 0] [0] [xb03] [xb02] [xbO1] [xb0O0]
[yb03] [yb02] [yb01] [yb00]

Absolute Transformation

[xb03] [xb02] [xb01] [xb00]
[yb03] [yb02] [yb01] [yb00]

[125] [type = 1] [O]

[highxt] [lowxt] [highyt] [lowyt]

Reset to Identity

[125] [type = 2] (2 bytes)
Translate
[125] [type = 3] (2 bytes)

[xb13] [xb12] [xb11] [xb10]
[yb13] [yb12] [ybll] [yb10]
(19 bytes)

[xb13] [xb12] [xb11] [xb10]
[yb13] [yb12] [ybll] [yb10]
(23 bytes)
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XFORM2D: Example XFORM2D

EXAMPLE

This example illustrates four different transformations: the identity, an
absolute scaling, a relative rotation, and a translation. The Segment 1 which
is executed in this example is defined in the example for the SEGDEF command.

! SEGREF 1 ; Execute (draw) Segment 1. (See figure labelled
IDENTITY TRANSFORMATION).

! XFORM2D ABS 0 .50 0 .50 0
; Define an absolute transformation which scales

by half.
! VAL8 O ; Clear screen.
! FLOOD
{ VAL8 63 ,
! SEGREF 1 ; Draw Segment 1. (See figure labelled AFTER ABSOLUTE
SCALING.)

! XFORM2D REL 0 .866 .5 -.5 .866
; Define a relative transformation of 30 degrees
rotation. This transformation is concatenated
with the absolute scaling transformation.

! VAL8 0 ; Clear screen.

1 FLOOD

! VAL8 63

! SEGREF 1 ; Draw Segment 1. (See figure labelled AFTER RELATIVE

ROTATION.)

! MOVABS 250,150
! XFORM2D XLATE .

Move current point to 250,150.

Define a transformation which translates the WCS
origin to the old current point. This translation
is concatenated with the current transformation
of 1/2 scaling and 30 degree rotation.

~e N

! VAL8 O ; Clear screen.

! FLOOD

! VAL8 63

! SEGREF 1 ; Draw Segment 1. (See figure labelled AFTER

TRANSLATION. )

XFORM2D RESET Set the current transformation to the identity.

~e “eo

1

! VAL8 O Clear screen.

! FLOOD

! VAL8 63

! SEGREF 1 ; Draw Segment 1. (See the first figure labelled

IDENTITY TRANSFORMATION) .
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XFORM2D: Example XFORM2D

EXAMPLE, continued

IDENTITY TRANSFORMATION AFTER ABSOLUTE SCALING

m
m

AFTER RELATIVE ROTATION AFTER TRANSLATION
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XHAIR , XHAIR

SYNTAX

ASCII XHAIR num, flag

FORTRAN Call CALL XHAIR (NUM, IFLAG)

Binary [156] [num] [flag] (3 bytes)

156 decimal = 234 octal = 9C hex

FUNCTION

The Model One/10 includes four types of crosshairs. These are in hardware and
are non-destructive.

You can select from four types of crosshairs (only one crosshair at a time).

XHAIR O selects a 16 x 16 crosshair.

XHAIR 1 selects a full-screen cursor.

XHAIR 2 selects a blinking 16 x 16 crosshair.
XHAIR 3 selects a blinking full-screen crosshair.

Model One/10 crosshairs are XORed with the image memory.
Using the crosshairs slightly
increases the processing time for some commands.

If maximum performance is important, turn off the crosshairs
whenever possible.

ASCII PARAMETERS

num Crosshair number; crosshairs 0, 1, 2, and 3 are available on
the Model One/10.

flag Flag = 1 or ON, enable crosshair; flag = 0 or OFF, disable
crosshair.

FORTRAN PARAMETERS

INTEGER*2 NUM, IFLAG
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XHAIR XHAIR

EXAMPLE

! XHAIR 0 ON
! XHAIR 1 ON
! XHAIR 1 OFF

Crosshair 0 (16 x 16 crosshair) is displayed.
Crosshair 1 (full-screen crosshair) is displayed.
Crosshair 1 is no longer displayed.

~e “o o
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XMOVE XMOVE

SYNTAX

ASCII XMOVE type, creg2, cregl

FORTRAN Call CALL XMOVE (TYPE, DSTREG, SRCREG)
Binary [127] [type] [creg2] [cregl] (4 bytes)

127 decimal = 177 octal = 7F hex

FUNCTION

The XMOVE command performs a 2-D transformation on a specified x,y coordinate.
The type parameter specifies which of the two XMOVE options is used:

- map from the World Coordinate Space (WCS) into the Device Coordinate
Space (DCS), using the current 2-D transformation, or

- map from the DCS into the WCS, using the inverse of the current 2-D
transformation.

The cregl parameter contains the pre-transformed coordinate. Creg2 is
automatically loaded with the transformed coordinate.

Note: If you set cregl to 0 or CURPNT (the current point), you can see where
geometry will be located with a new transformation before actually drawing the
segments.

ASCITI PARAMETERS

type The type of transformation.
0 = WCSDCS Map from WCS to DCS.
1 = DCSWCS Map from DCS to VCS.
cregl The coordinate register containing the pre-transformed

coordinate. You can use mnemonics for CREGs 0-6, 9, and 10.
Refer to the table at the end of this Command Reference.

creg2 . The coordinate register in which to store the transformed
coordinate.
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XMOVE XMOVE

FORTRAN PARAMETERS

INTEGER*2 TYPE, DSTREG, SRCREG

EXAMPLE

XFORM2D ABS 0200200
; Define an absolute transformation which scales
by 2.
MOVABS 10 20 ; Move the current point to 10,20.

XMOVE WSCDCS 20 CURPNT
; Map the current point from WCS to DSC and store

in CREG 20.
READCR 20 ; Read back the contents of CREG 20.
00020 00040 ; The current point is scaled by 2.

XMOVE DCSWCS 21 CURPNT
; Map the current point from DSC to WSC and store
in CREG 21.
READCR 21 ; Read back the contents of CREG 21.
00005 00010 ; The current point is scaled by 1/2.
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XYDIG XYDI¢

SYNTAX

ASCII XYDIG flag,fpformat,x,y (if flag
X¥YDIG flag, state (if flag

0 or XYSCALE)
1 or CLIPWRAP)

FORTRAN Call CALL XYDIG (FLAG, FPFORM, X, Y, STATE)

Binary [172] [flag 0] [fpformat] [x] [y] (11 bytes)

[172] [flag

1] [statel (3 bytes)
172 decimal = 254 octal = AC hex
Note: [x] and [y] are each 4 bytes, arranged as High/Low/High/Low,

with the first two bytes representing whole units and the second two
representing fractional units.

FUNCTION

The XYDIG command has two different functions, depending on the value of flag
When flag = 0 or XYSCALE, the XYDIG command allows you to define the scalin
factor to be applied to the XY digitizer being used with the Model One
Coordinate data in CREG 2 will be determined in terms of the scaling facto
you establish with the XYDIG command.

When flag = 1 or CLIPWRAP, the XYDIG command allows you to cause CREG 2 to b
clipped or wrapped to screen coordinates.

The options for state are:

0 No clipping or wrapping (original case)
1 Clip, relative mouse only
2 Wrap

State = 1 (clipping) causes CREG 2 to be clipped at screen bounds (-640 t
639, -511 to 512 for a 1024 x 1280 system). Zooming or changing the clippin
window (i.e. CREGs 9 and 10) does not affect this.

State = 2 (wrapping) observes the same limits as clipping, but instead c¢

clipping, the CREG value will wrap around within the range of the scree
coordinates.
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XYDIG XYDIG

FUNCTION, continued

Notes: The clipping/wrapping feature executes at the time that CREG 2 is
updated from the graphics input device. Changes to CREG 2 that occur at other
times (such as through CLOAD or CADD commands or via the bipolar processor)
are not clipped or wrapped unless or until an incoming packet 1is processed
from a mouse or tablet.

Wrapping can be used with any graphics input device. Clipping can only be

used with a relative mouse, the M2 mouse. If you attempt to select clipping
with a tablet configured, you will see the message: ILLEGAL PARAMETER.

ASCII PARAMETERS

flag Flag indicates type of scaling to perform.
0 = XYSCALE Define scaling factor.
1 = CLIPWRAP Specify clipping or wrapping for CREG 2.

In binary fommat, flag must be 0 or 1.

fpformat Specifies that the x and y parameters are in floating point
format (16.16). Fpformat must be 3.

b 95% X and y scaling factors. In ASCII format, these may be a
value from 0.00000 to 8.0. The binary format must be 16.16
format. The default scaling factor is 1,1.

state 0 Mo clipping or wrapping (default)
1 Clip, relative mouse only
2 Wrap

FORTRAN PARAMETERS

INTEGER*2 FLAG, FPFORM, STATE

REAL*4 X, ¥
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MNEMONICS FOR COORDINATE REGISTER AND VALUE REGISTER PARAMETERS

The table below lists the mnemonics which you can use for coordinate register
parameters. For coordinate registers 11 through 63, there are no mnemonics.

Current point. Starting point of graphics primi-
tives commands. Updated by a MOVE or a DRAW.

Unscaled XY digitizer location; current coordinates
from digitizer. Updated automatically.

Scaled XY digitizer location; current coordinates
from digitizer. Updated automatically.

Coordinate origin. Coordinates of the center of
Screen origin. Coordinates of the pixel in the
center of the screen.

Crosshair 0 location in image memory.

Crosshair 1 location in image memory.

Clipping window origin. Lower-left corner of
current clipping window. All vectors are clipped

CREG # Mnemonic Description
0 CURPNT
1 JOYSTK
2 DIGTZR
3 CORORG
image memoroy.
4 SCRORG
5 XHAIRO
6 XHAIR]
7-8 Reserved.
9 LWNORG
to this window.
10 UWNORG

Clipping window origin. Upper-right corner of
current clipping window. All vectors are clipped
to this window.

The table below lists the mnemonics which you can use for value register
parameters. For value registers 4 through 63, there are no mnemonics.

Current value; value used in all graphics primitives

Value used for Crosshair 0.

Value used for Crosshair 1.

VREG # Mnemonic Description
0 CURVAL
conmands.
1 | XROVAL
2 XR1VAL
3 FILMSK

Fill mask used for area fills.
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1.0 INTRODUCTION

The Madel One TEKEM command enters the TEKTRONIX 401X emulator for the Raster
Technologies Model One. This emulator emulates the Tektronix models 4006,
4010, 4012, 4013, 4014, 4015, 4016, and 4054. When the Tektronix emulator is
invoked, the Model One command set is unavailable and the 401X emulator is
entered. Any host program/graphics package combination (e.g., Plot 10, GCS,
DIGRAF) that has been used to drive the 401x terminal will then be able to
drive the Mocdel Ore.

This technical note is divided into the following sections:

TEXEM Command Syntax: section 2.0
Standard Emalation: section 3.0
Extensions to 40lx Emulation: section 4.0
Escape Sequences: section 5.0

Each of the latter three categories 1is subdivided into host-controlled
functions and keyboard-controlled local functions.

It is assumed that the reader of this document is familiar with the 4014
command set and the Model One.

NOTE: 1in using the Tektronix emulator (TEKEM), the ESCAPE key is used to
invoke command sequences. Thus, if you are using the alphanumeric terminal
for ESCAPE sequences, he may have some problems. In this case, these commands
will correct the problem:

SPCHAR WARM OFF
SPCHAR BREAK OFF
SPCHAR KILL ON #15
The kill character is now CTRL-U; BREAK and WARMstart keys are disabled.

To use ESCAPE seqguences from the host computer, you can disable all CTRL
characters with the command:

SYSCFG SERIAL HOSTSIO CTRL .OFF

This configuration is the default.
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2.0 COMMAND SYNTAX

The Tektronix emulator is invoked with the Mcdzl One command:
TEKEM <bitflag>
where <bitflag> is an 8-bit parameter, the bits of which are set as follows:

Bit numbsr (0=LSB)

o1 o
o1 w
e A I
nit w
o1 N
Q1 -
A1 o

7
0

Here,

S signals screen mode: it is 0 for normal screen mode and 1 if the
terminal is to send an XOFF (°S) to the host upon a pags-full condition.
In the latter case, an XOFF ("Q) will be sent after the user clears the

page.
D signals duplex mode: it is 0 for full duplex and 1 for half duplex.

GG  signals graphics terminating character mode: it is 0 if no terminating
character is to be sent after sending coordinates, it is 01 if a carriage
return is to be sent, and it is 10 (=2 decimal) if a carriage return
followed by EOT is to be sent.

P signals that different line types will be treated differently. If Pp=0,
all line types will be 1INSerted (pixel function INS). This is the
default.

If P=1, dotted and dashed lines use pixel function QONDitional. Solid
lines may be INSerted, XORed, or ORed, as determined by the ESCAPE
sequences in section 5.

Thus, for example, TEKEM 6 would signal normel screen mode, half duplex mode,
and <CR>CEOT> to follow coordinate data.
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3.0 STANDARD EMULATION

3.1 General Description

The TEKEM emlator is designed to provide 401X functionality. However, some
"gray areas" arise from physical differences between the Model One and the
Tektronix terminals. These differences are described in the next section.

3.2 Host-Controlled Functions

3.2.1 Addressability

The TEKEM emalator will respond to either 10-bit (1024x1024) or 12-bit
(4096x4096) coordinate addressing. In the 12-bit mode, the "extra" byte sent
by the host is ignored; the emulator will expect

HIY, LOY [EXTRA (ignored)], HIX, LOX.

In other words, the emlator will accept 12-bit addressing but supports 10
bits of address.

3.2.2 Graphic Imput Mode (GIN)

Upon receipt of the sequence <ESC> <SUB>, the emulator will respond by
displaying the crosshair. GIN will be terminated by the user typing any
character. This character will NOT be displayed on the screen. GIN
termination will generate 5 bytes in the following sequence:

Byte 1 character (GIN terminator)
Byte 2 HIX
Byte 3 LOX
Byte 4 HIY
Byte 5 LOY

This sequence will be terminated by a CR, a CR EOT, or by nothing, dspending
on the two "GG" bits of the TEKEM parameter.

3.2.3 Alpha Cursor Address

With the emulator in alpha mode, sending ESC ENQ from the host will return the
terminal status and lower-left coordinate of the alpha cursor to the host.
The first byte returned is the terminal status; after that, the bytes are
identical to GIN. The emulator stays in alpha mode after returning the
information.

3.2.4 Graphic Beam Address

With the emulator in graphics mode, sending ESC ENQ from the host will retum
the terminal status and graph beam coordinates to the host. The byte sequence
is identical to that of the alpha cursor location. After returning the
information, the emulator stays in graphics mode.
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3.2.5 Crosshair Address

when displaying the crosshair cursor, sending the ESC EN) seguence from the
host returns the intersection point of the crosshair to the host. A 15 msec
delay must occur between ESC SUB (enabling the crosshair) and ESC EN). Four
addresss bytes are returned. After sending the bytes, the emulator returns to
alpha mode. :

3.2.6 Alpha/Graphics Mode

The emilator will be in alpha mode whzn it is first invoked. Upon receipt of
US or CR, the emulator will return to alpha mode from whatever mode it was in.
In alpha mode, all bytes received are treated as alphanumeric characters.
After receiving GS, all further bytes received are treated as graphic
information (addresses). The first vector drawn after receipt of GS is a MOVE
(invisible); subsequent vectors are DRAWs (visible). ’

3.2.7 Line Fonts

Sending ESC, followed by the ASCII Decimal Equivalent (ADE) numbers below,
will generate all subsequent vectors in the selected line font. “

ADE Line Font

96 solid (default)
97 dotted

98 dot-dash

99 short dash

100 long dash

3.2.8 Character Size

Sending ESC followed by the appropriate ADE will select the character size.

RDE Character Size
56 large

57 medium

58 small

59 very small

3.2.9 Point Plot Mode

Sending FS will enter Point Plot Mcde. In this mode, points are addressed
normally; the endpoint (the addressed point) will be drawn.

3.3 Keyboard-Controlled Functions

3.3.1 Page Key

To emulate the PAGE/RESET key of the 401x, press CTRL-W followed by P (for
page). The screen is erased ard the alpha cursor moves to HOME (the upper
left-hand corner).

TEKEM Technical Note - 6= December 2, 1983



3.3.2 Other Keyboard Functions

With the exception of margin (3-way toggle) and hard-copy, all other keyboard
functions are supported.
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4.0 EXTENSIONS TO THE 40xXX COMMAND SET

4.1 Overview

-In addition to providing all the features of the 40lx graphic tarminals, the
emilator provides access to the powerful command set of the Modzl One. Some
of the more popular commands such as changing the backgroumd color, changing
the vector color, XHAIR color, areafill, and so forth, are made directly
available. Most ot these functions may be invoked either from the host or by
keyboard entry. On the host, the commands may be sent through a routine that
outputs ASCII strings (TOUTST for example in PLOT 10), or the user may write a
set of routines that output specific command strings. Each of these
extensions will be discussed.

4.2 Host-Controlled Functions

Throughout this section, the user must be aware that all parameters are ASCII
numbers. For example, mum in sections 4.2.1 and 4.2.2 is the ASCII numnbers
'0' through '4°'.

4.2.1 Selected-Screen Quadrant

ESC DC4 (CTRL-T) O num selects the quadrant on the screen based on num. The
range of num is 0 to 4. Number 0 selects the whole screen, while numbers 1-4
select the corresponding screen gquadrants. Quadrant 1 is upper left, 2 is
upper right, 3 is lower left, and 4 1is 1lower right. When a quadrant is
selected, all incoming data is scaled appropriately to fit in that quadrant.
Any display manipulation command, such as erase, received from the host
affects only that quadrant, thereby providing selective quadrant erasing.

The host binary’command stream is:
[1Bd] [14H) [30H] [num] (4 bytes)
This function is invoked by sending:
[ESC] [DC4 (CTRL~T) ] [0] [num]
The range for num is 0 to 4.

4.2.2 View Screen Quadrant

ESC DC4 1 mum selects the quadrant for viewing on full screen; each quadrant
will be multiplied by a factor of 2 to fill the entire screen (2ZX zoom).

The host binary command stream is:
(1BH] [14H] [31H] [num] (4 bytes)
This function is invoked by sending:

[ESC] [DC4] [1] [num]
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The range of mm is 0 to 4.

4.2.3 Monitor Toggle

ESC DC4 2 toggles between the monitor and alpha terminal fo: display of text.
The host binary command stream is: | -
[1B4] [14H] [32H]) (3 bytes)
This function is invoked by sending:
[ESC] [DC4] [2]
4.2.4 Termination

ESC DC4 3 terminates Tektronix emilation and returns to the Madel One command
environment. : ‘

The host binary command stream is:
[1BH] [14H] [03H] (3 bytes)

This function is invoked by sending:
[ESC] [DC4] [3]

4.2.5 Change Background Color

ESC DC4 4 N sets the background color to N, This color is used the next time
the screen is cleared. The color is specified as:

MSB 76543210 LSB
X X RGGBB
The host binary command stream is:
[1BH] [14H] [34H] [highN] [1owN] (5 bytes)
The function is invoked by sending:
[ESC] [DC4] [4] [N]
Note that N must be sent as two HEXASCII digits.

4.2.6 Change Foreground Color

ESC DC4 5 N sets the foreground color to N imrediately. (N is described in
the previous section.)

The host binary command stream is:
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[1BH] [14H] [35H] [highN] [1owN] (5 bytes)
The function is invoked by sending:
[ESC] [DC4] [S] [N]

4.2.7 Change Crosshair Color

ESC DC4 6 N sets the crosshair color to N. (N is described in section 4.2.5.)
The host binary command stream is:

[1BH]) [14H] [36H] [highN] [1owN] (5 bytes)
This function is invoked by sending:

(ESC] [DC4] [6] [N]
4.2.8 Area Fill
ESC DC4 7 performs an area fill, using the current color, starting at the
current cursor position and bounded by any pixel in a different color. (See
the AREA]l command in the Madel One documentation for further details.)
The host binary command stream is:

{1Bd] {14H] [37H] (3 bytes)
This fﬁnction isvinvoked by sending:

[ESC] [DC4] [7]

4.2.9 Change Look-Up Table Entry

ESC DC4 8 Entry Value changes a single look-up  table entry to a specific
value. Entry ranges from O to 3FH; value ranges from 0 to 3FH. (See the
LUT8 command in the Model One documentation for further details.)

The host binary command stream is:

[1BH] [14H] [38H] [highE] [1owE} [highRV] [1owRV]
‘ .[highGV][lowGV][highBV][lowBV] (11 bytes)

A‘This functién is invoked by‘senaing:
[ESC] [DC4] [8) [Entry] [Value)

4.2.10 Redraw and No Redraw: Stroke Terminal Simulation

ESC DC4 10 turns on redraw of vectors (simulation of a stroke terminal); ESC
DC4 9 turns off redraw..
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The host binary command stream is:

[1B4] [14H) [41H) (3 bytes) for REDRAW
[1BH] [14H] [39H) (3 bytes) for NO REDRAW

These commands are invoked by sending:

[ESC] [DC4] [a]) for REDRAW
[ESC] [DC4]) [9]) for NO REDRAW

All vectors drawn after REDRAW are affected, until NO REDRAW is invoked.
4.2.11 Text Color
ESC DC4 11 N sets the text color to N. (N is described in section 4.2.5.)
The host binary command stream is:
[1B4] [14H] [42H] [highN] [1owN] (5 bytes)
The command is invoked by sending:
[ESC] [DC4] [B] [N]
4,2.12 Redraw Rate
This command sets the rate of redraw for the redraw command (see gection
4.2.10, above). EXC DC4 12 N sets the redraw rate to N. N=0 1is not
permitted. o '
The host binary command stream is:
[1BH] [14H] [43H] [highN] [1owN] (5 bytes)
The command is invoked by sending:
[ESC] [DC4] [C] [N]
The default rate is N=20.

4.3 Locally Controlled Functions

All local commands must be entered from the alpha terminal. Each local
command is preceded by CTRL-W and is followed by the command  letter .and any
required parameters.

These commands are available:

S mam Set active sub-screen

V num Set viewing area to num
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M Toggle text output between Mcdel One and alphamumeric terminal

R -  Terminal Tektronix emulator and return to Mcdel One
P ’ EF.‘?S,? current »§up§creeﬁ (same as ESC E'E‘)

BN Set background color to N

F N "-S'e‘t‘: fo’rééxﬁbﬁnd‘ ;b\lér fon

CN _Sef ,_ch‘a:‘ré;:t‘:er ;_si'_ién_ to N

H P:jqﬂzide" ‘HELP' '(éy"nli st of 'aiiza'il'ab‘le":_loc.’al commands)
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5.0 ESCAPE SEQUENCES

This section compares the Model One Tektronlx Emulator (TEh x) ans the actual
Tektronix 4014 escape sequences.

Escape Seguence TEKEM ’ TEK4014
ESC NUL \ o :
ESC DC4 (°T) Enter extension Stay in escape node,

- interpret following
. characters as part of
escape sequence

sequence

ESC ENQ ("E) Same as TEK4014 Terminal status request
ESC BEL ("G) Ring terminal bell Ring terminal bell
ESC BS ("H) Move left, no erase Move left one space
ESC HT ("1I) Not applicable Move one space right
EC LF (7J) Same as TEK4014 Set LCE
ESC VT ("L) Not applicable Move one line up
ESC FF (L) Same as TEK4014 Erase display; home; clear
ESC CR ("M) Same as TEK4014 Set LCE; ignore further CRs
ESC SI (70) Not applicable ASCII character set
ESC SO ("°N) Not applicable. Alternate character set
ESC ETB (W) Access local commnand Select LOCAL commands
set from A/N terminal
ESC CAN (7X) Not applicable Set bypass mode
ESC SUB ("Z) Same as TEK4014 Set GIN, crosshair, and
bypass modes
ESC ESC (csK) Not applicable Return to ANSI
ESC FS* (csL) Same as TEK4014 Special point plot mode
ESC GS* (csM) Same as TEK4014 Graph mode with dark wvectors
ESC RS* (csN) Not applicable Incremental plot mode
ESC US* (cs0) Same as TEK4014 Alpha mode .
ESC 8 78 characters, 74 characters, 35 lines
46 lines
ESC 9 86 characters, 81 characters, 38 lines
46 lines
EC : 129 characters, 121 characters, 58 lines
70 lines
EC ; 140 characters, 133 characters, 64 lines
76 lines

Solid line, PIXFUN INS
Dotted line, PIXFUN COND

ESC (98),(106),(114) Dot-dash line, PIXFUN COND
ESC (99),(107), (115) Short dash line, PIXFUN QOND
ESC (100),(108),(116) Long dash line, PIXFUN COND
ESC (10l1),(109), (117) Solid line, PIXFUN XOR

EC (102),(110),(118) Solid line, PIXFUN OR

EsC (103), (111), (119) Solid line, PIXFUN INS

ESC (96),(104),(112)
ESC (S97),(105), (113)

*FS, GS, US, and RS may be sent with or without a preceding ESC.

In addition, the Madel One Tektronix emulator does not support page full
conditions; it does not stop displaying alphanumeric information when the
screen is full. It does not honor the "make hard copy" regquest. The
VIEW/HOLD operation no longer exists.
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