




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































BIT PLANES AND SURFACES 

SURFACE 1 SURFACE 2 
GRAy·iNDEX GRAY-INDEX BRIGHTNESS 

" 121 121 �~� :121 121 " 121 
121 121 1 121 1 " 121 
121' .; -1 121 121." 121 
rif Ie 1 1 " 1 

121 121 .1 111 1 
1 121 1 1 " 1 , -

1 121 1 1 " 1 
l' 1 'I 1 1 111 1 

..... �~� -..-
DATA 

Figure D-4. Emulating Two Writing Surfaces in the 4112 Terminal. 
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BIT PLANES AND SURFACES 

An Example (4113 Terminal) 

Figure D-5 shows a corresponding example for a 4113 terminal 
equipped with four bit planes (Option 21). The illustration 
shows the result of the following commands: 

<set-background-gray-level: 0> 
<set-color-mode: 0, 1, 1> 
<set-surface-definitions: (2,2» 

Here, the <set-color-mode> command's second parameter is 1. 
This specifies "OPAQUE mode," in which images on the front 
surface obscure images drawn on surfaces behind. The <set­
surface-definitions> command allocates the terminal's four 
bit planes among two writing surfaces. Surface 1 has two bit 
planes, and sO does Surface 2. 
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BIT PLANES AND SURFACES 

Figure D-5. Emulating Two Writing Surfaces in the 4113 Terminal. 
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BIT PLANES AND SURFACES 

Thus, the most-significant two bits for each pixel word 
comprise a color-index for Surface 1, while the least­
significant two bits comprise a color-index for Surface 2. 
That is, the Color Map memory's most-significant address 
bits represent a Surface 1 color index, while its least­
signficant two address bits represent a Surface 2 color­
index. 

In Figure D-5, the Color Map memory is shown with the 
default color mixtures, as set by the <set-surface-defini­
tions> command: 

Index 0: Transparent (look through to the sur face 
behind) 

Index 1 : White ( full brightness on all three DACs) 
Index 2 : Red 
Index 3 : Green 

Since OPAQUE mode is in effect, any non-zero index on 
Surface 1 obscures any index behind it on Surface 2. For 
instance, whenever a pixel's Surface 1 index is 1 (binary 
01), the pixel is displayed in the "white" color mixture, 
regardless of the Surface 2 color-index for that pixel. (The 
red, green, and blue brightnesses are at their maximums.) 

Likewise, when the Surface 1 index is 2 (binary 10), the 
pixel is red; the red brightness is at its maximum, while 
the green and blue brightnesses are zero. Again, when the 
Surface 1 color-index is 3 (bInary 11), the pixel is blue; 
only the blue DAC is turned on. 

If the Surface 1 index is zero (transparent), then we look 
through Surface 1 to see what may be drawn on Surface 2. For 
instance, when the Surface 1 color-index is zero and the 
Surface 2 color-index is 1, the pixel is white. Again, when 
the Surface 1 index is zero and the Surface 2 index is 2, 
the pixel is red. 

When both color-indices are zero, we see the background 
color. (This situation is represented by the first entry in 
the Color Map table.) 
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Manipulating Surfaces 

The commands which manipulate surfaces do so by rearranging 
the data in the 4112 Video Map memory or the 4113 Color Map 
memory. Thus, all of the following commands affect the data 
in the Video Map or Color Map memory: 

<set-surface-definitions> 
<set-surface-priorities> 
<set-surface-visibility> 
<set-surface-gray-levels> 
<set-surface-color-map> 
<set-color-mode> 

For instance, a <set-surface-priorities> command can place 
Surface 2 "in front of" Surface 1. Figure D-6 shows the 
result of such a command on a 4113 terminal. With Surface 2 
deemed to be in front of Surface 1, the Surface 2 index 
takes priority over the Surface 1 index. Thus, compared to 
Figure D-5, the Color Map table in Figure D-6 is rearranged. 
For instance, whenever a pixel's Surface 2 index is 1, that 
pixel is displayed as white, regardless of the Surface 1 
i nd ex . 
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Filure D-6. Effect of Changing the Surface Priorities. ( 
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THE SUPER SURFACE 

A few of the terminal's commands let you specify "surface 
minus one." This is a "super surface," consisting of all bit 
planes in all surfaces currently defined. Figure D-7 shows 
the concept. 

In a color-index for a pixel of the super surface, the most­
significant bit is the same as the most-significant bit in 
that pixel's Surface 1 color-index. The least-significant 
bit in the super-surface index is the same as the least­
significant bit in the color-index for the highest-numbered 
surface. 

Let us suppose, as in Figure D-7, that there are two 
surfaces of two bit planes each. Then if a pixel's "super­
surface color-index" is 9 (binary 1001), that means that the 
pixel's Surface 1 index is 2 (binary 10) and its Surface 2 
index is 1 (binary 01). 

4110 SERIES COMMAND REFERENCE D-13 



o 
I ...... 
-1= 

-1= 

0 

u:> 
[TJ 

::u 
H 
[TJ 
(j) 

(") 

0 
3: 
3: 
::t> 
Z 
tJ 

::0 
[TJ 

'TJ 
tTl 
::u 
[TJ 

Z 
(") 

[TJ 

"ZJ .... 
GEl 
C 
""S 
CD 

'=' 
I 

-:! 

o-i 
:3" 
CD 

(J) 
C 
"0 • ""S 

tfl 
C 
'"lI 
M) 
m 
0 

• .... 
::I ,tf 

("I" 
:3" 
(1) 

J:= 
-" 

W 

PIXEL 
BEING SCANNED 

~ 

1 

SUPER·SURFACE COLOR·INDEX 
r~----__ ~A , 

SURFACE 1 SURFACE 2 
COLOR-INDEX COLOR·INDEX 

., III ., III 

., ., III 1 

!ZI !ZI 1 !ZI 
III !ZI 1 1 
I1J 

I1J 

I1J 

I1J 1 
I1J 
I1J 

III 
III 

III I1J 

III 
III 

1 1 
I1J III 
I1J 

III 

I1J !ZI 
I1J 1 

21 

'c --v---

.~ 

GREEN 
BRIGHTNESS 

- - - - I 

~ 

OJ 
H 
1-3 

'U 
r 
::t> 
z 
trl 
(j) 

::r> 
z 
tJ 

(j) 

C 
::u 
'TJ 
::r> 
(") 

trl 
u:> 



BIT PLANES AND SURFACES 

USING THE SUPER SURFACE 

The following examples show how the super surface might be 
used. 

Savina "The Screen Display On a Disk File 

Suppose that the terminal has three bit planes. (That is, 
the terminal is a standard 4113, or a 4112 equipped with 
Option 20.) In that case, the following commands save the 
entire contents of the screen on a disk file. The contents 
of all viewports, on all writing surfaces are saved; this 
includes the dialog viewport, if the dialog area is visible. 

<begin-pixel-operations: -1, 11, 3> 
<set-pixel-viewport: (0,0), (639,479» 
<save: "RUN", -1, "TO", "FO:SCREEN"> 

Here, the <begin-pixel-operations> command specifies the 
"super sur face" as the sur face on wh ich the pix el vi ewpor t 
is located. Also specified are ALU mode 11 ("set mode"), and 
three bits per pixel. 

The <set-pixel-viewport> command sets the pixel viewport to 
occupy all of raster memory space. This is the default value 
for the pixel viewport, so this command need not be issued 
if the pixel viewport has not been changed since power-up. 

The <save> command specifies that the entire contents of the 
pixel viewport ("-1" pixels) are to be saved using <run­
length-write> commands (the "RUN" keyword) on the file named 
SCREEN on disk drive number zero. 

To restore the image from the file FO:SCREEN, you <load> the " 
file back into the terminal. When doing ::;0 ,however, be::;ure 
that the terminal is set as it was when the file was created 
wi th the <save> command. That is, the' terminal 'should have 
the same number of surfaces as when the file was created, 
with the same number of bit planes foreac"h :surface. Also, 
the background color, and the color mixtures for each 
surface's color-indices, shoula be the same as when the file 
was created. " " 

Under those circumstances, the image on the screen can be 
restored with a <load> command: 

<load: "FO:SCREEN"> 

4110 SE RIES COMMAND REF ERENC E D-"15 



BIT PLANES AND SURFACES 

Changing the Effect of Overlapping Colors (4113 Only) 

In the 4113 terminal, the <set-surface-color-mode> command 
lets you specify three different "overlay modes," or ways of 
representing parts of the screen where images on one surface 
overlay images on another surface. In OPAQUE mode, images on 
"front" surfaces obscure images on surfaces behind. (This is 
the default in the 4113, and the only overlay mode available 
fn the 4112.) Two other modes are provided in the 4113 
(SUBTRACTIVE and ADDITIVE modes). 

However, ~uppose none of these modes satisfy you. For 
instance, suppose you have been using the terminal to 
emulate multiple overlays on a light table. There are two 
surfaces, of two bit planes each, and the overlay mode 
«set-color-mode> command) is SUBTRACTIVE. The color­
mixtures are set follows: 

Surface 

2 

Background 

Color-Index 

o 
1 
2 
3 

o 
1 
2 
3 

Color-Mixture 

Transparent 
Red 
Green 
Dark Blue 

Transparent 
Red 
Green 
Blue 

White 

HLS Coordinates 

H L S 

120 50 100 
240 50 100 
o 50 100 

120 50 100 
240 50 100 
o 50 100 

o 100 0 

If you try this, you will find that whenever a red region on 
one surface overlays a green region on the other surface, 
the pixels in the region of overlap are black. This is also 
the case whenever red overlays blue, or blue overlays green. 

With the <set-surface-color-map> command, you can specify a 
particular color mixture for each combination of colors on 
the two surfaces. That is, you set the terminal's Color Map 
table exactly as you wish, for all overlay possibilities. 
That way, you can specify one color mixture when red 
overlays green, another when green overlays red, and yet 
another when red overlays blue. 
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To do this, you first decide exactly what color mixture you 
want for every overlay combination and prepare a table 
accordingly. Then, you issue a <set-surface-color-map> com­
mand for "sur face minus one," setting the Color Map memory 
to match your table. 

Suppose, for instance, that your table is like Table D-l. 

Table D-1 

A SET OF COLOR OVERLAY COMBINATIONS 

Combination Color-Indices Super Surface 
of Overlay Color Mixture 
Color Surface Surface Super 

One Two Sur face H L S 

Background a a a White 
(00) (00) (0000) a 100 a 

Red on a 1 1 Light Red 
surface 2 (00) (0 1) (0001) 120 67 100 

Green on a 2 2 Light Green 
sur face 2 (00) ( 10) (0010) 240 67 100 

Blue on a 3 3 Light Blue 
sur face 2 (00) ( 11 ) (0011) a 67 100 

Red on 1 a 4 Light Red 
sur face 1 (0 1) (00) (0100) 120 67 100 

Red over red 1 1 5 Dark Red 
(0 1) (0 1) (0101) 120 33 100 

Red over 1 2 6 Dark Gray 
green (0 1) ( 10) (0110) a 33 a 

Red over 1 3 7 Darker Gray 
blue (0 1) ( 11) (0111) a 15 a 

Green on 2 a 8 Light Green 
sur face 1 ( 1 0) (00) ( 1000) 240 67 100 
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( 
Table D-1 (cont) 

A SET OF COLOR OVERLAY COMBINATIONS 

Combination COlor-Indices Super Sur face 
of Overlay Color Mixture 
Colors Sur face Surface Super 

One Two Surface H L S 

Green over 2 1 9 Dark Gray 
red ( 10) (01) ( 1 001 ) 0 33 0 

Green over 2 2 10 Dark Green 
green ( 10) ( 10) (1010) 240 33 100 

Green over 2 3 11 Darker Gray 
blue (10) ( 11) (1011) 0 15 0 

Blue on 3 0 12 Light Blue 
sur face 1 ( 11) (00) ( 11 00 ) 0 67 100 

Blue over 3 1 13 Darker Gray 
red ( 11) (01) (1101) 0 15 0 ( 
Blue over 3 2 14 Darker Gray 
green ( 11) ( 10) (1110) 0 15 0 

Blue over 3 3 15 Dark Blue 
blue ( 11) ( 11) (1111) 0 33 100 

( 
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To achieve these color overlay combinations, you would 
define the super-surface color mixtures as in Table D-2. 

Table D-2 

SOME SUPER-SURFACE COLOR MIXTURES 

Color-Index Color Mixture 

H L S 

0 0 100 0 
1 120 67 100 
2 240 67 100 
3 0 67 100 
4 120 67 100 
5 120 33 100 
6 0 33 100 
7 0 15 100 
8 240 67 100 
9 0 33 0 
10 240 33 100 
11 0 15 0 
12 0 67 100 
13 0 15 0 
14 0 15 0 
15 0 33 100 

Once having completed the table, you can compose a <set­
surface-color-map> command to load the Color Map memory in 
accordance with your table. (In this command, "index 0" can 
be used to specify the background color.) 
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<set-surface-color-map: -1, cOlor-mixtures-array> 

= (ESC)(T)(G) 
<int: -1> 
<int: 64> 
< in t: 0' )"< i nt: 0> < in t: 0> < in t: 0> 
<int: l)<int: 120><int: 67><int: 100> 
<int: 2><int: 240><int: 67><int: 100> 
<int: 3><int: O><int: 67><int: 100> 
<int: 4><int: 120><int: 67><int: 100> 
< in t: 5> < in t: 1 2 0') < in t: 3 3 > < in t: 1 a a > 
<int: 6><int: O><int: 33><int: 100> 
<int: 7><int: O><int: 15><int: 100> 
<int: 8><int: 240><int: 67><int: 100> 
<int: 9><int: O><int: 33><int: 0> 
<int: 10><int: 240><int: 33><int: 100> 
<int: 11><int: O><int: 15><int: 0> 
<int: 12><int: O><int: 67><int: 100> 
<int: 13><int: O><int: 15><int: 0> 
<int: 14><int: O><int: 15><int: 0> 
<int: 15><int: O><int: 33><int: 100> 

= (ESC)(T)(G)(!) 
(D )( a ) (0 ) ( a )( a )( 0) (0) (1 ) (G ) (8 ) (D) ( 3 )( F) (4 ) 
(2) (0) (0 )( D )( 3 )( F) (4 ) (3 )( a ) (0) (0) ( F) (4 ) 
( 4 )( G) (8 )( D )( 3 ) (F)( 4 ) (5 ) (G) (8 )( B) ( 1 ) (F) (4 ) 
(6 ) (0)( B) ( 1 ) ( F) (4 )( 7 ) (0 ) ( ?) (F) (4 ) 
(8) (0)( 0) (D) (3) (F) (4) (9)( 0) (B) ( 1 ) (0) 
(:)(O)(0)(B)(1)(F)(4)(;)(0)(?)(0) 
( < )( 0)( CD) (3 )( F) (4 ) ( = ) (0 ) ( ?) (0 ) 
(>)(0)(?)(0)(?)(0)(B)(1)(F)(4) . 

Special Considerations 

Setting color mixtures on the super surface affects only the 
terminal's Color Map memory_ It does not affect other 
portions of the terminal's memory, su~as tables recording 
the color mixtures for each surface. This results in the 
following limitations of the super surface: 

1}-20 

o The <report-terminal-settings> command cannot be 
used to learn the color mixtures on the super 
surface. (You can learn the color mixtures on the 
background, and surfaces 1, 2, etc., but not the 
super-surface colors.) This is because the terminal 
does not "remember" the color mixtures on the super 
surface (except in the Color Map memory, which is 
part of the display hardware and not part of the 
terminal's main memory). 
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o Any command which writes to the color map memory 
will wipe out the effect of an earlier <set-surface­
color-map> command for the super surface. Therefore, 
after defining color mixtures for the super surface, 
you should avoid issuing any of these commands: 

<set-surface-definitions> 
<set-surface-priorities> 
<set-surface-visibility> 
<set-surface-gray-levels> 
<set-surface-color-map> 
<set-color-mode> 
<set-background-gray-level> 
<set-background-color> 
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Appendix E 

COLOR COORDINATES 

At anyone time, the 4113 can display only a limited number 
of different color mixtures. However, you can select which 
color mixtures are in use from a universe of 4096 possible 
color mixtures. To do this, you use the <set-background­
color> and <set-surface-color-map> commands, which are de­
scribed in Section 4. 

In these commands, you specify a particular color mixture 
using one of three color coordinate systems: RGB (Red, 
Green, Blue), CMY (Cyan, Magenta, Yellow), and HLS (Hue, 
Lightness, Saturation). This appendix describes those color 
coordinate systems. 

<Set-Color-Mode> Command 

On power-up, the 4113 is set to use the HLS system. You can 
select other coordinate systems with the <set-color-mode> 
command. (The SETUP mode name for this command is CMODE.) 

<set-color-mode> 

= (ESC) (T)(M) 
<int: cqlor-specifying-mode> 
<int: color-overlay-mode> 
<int: gray-mode> . 

The first parameter, color-specifying-mode, is 1 to select 
the RGB color coordinate system, 2 to select the CMY system, 
or 3 to select the HLS system. If this parameter is zero, 
the color-specifying-mode is left unchanged. 

(For information about the other two parameters, see the 
description in Section 4 of the <set-color-mode> command.) 

In SETUP mode, the operator types the keywords "RGB," "CMY," 
and "HLS" instead of the numbers "1," "2," and "3." Consid­
er, for instance, the following examples: 

CMODE RGB Selects the RGB color coordinate system. 

CMODE CMY Selects the CMY color coordinate system. 

4110 SERIES COMMAND REFERENCE E-1 



COLOR COORDINATES 

CMODE HLS Selects the HLS color coordinate system. 

CMODE 0 OPAQUE Leaves the color coordinate system 
unchanged, but sets the overlay mode to 
OPAQUE. 

ROB Coordinate System 

------------------------
In the RGB color coordinate system, you specify a color 
mixture as percentages of red, green, and blue, in that 
order. Each color coordinate is an integer in the range from 
o to 100. 

For instance, one way to set the background color to red is 
to issue these commands: 

<set- color-mod e: 1, 0, 1> 

<set-background-color: 100,0,0> 

Select the RGB color 
coordinate system. 
Leave the overlay 
mode unchanged, but 
set the gray mode to 
"COL" to ensure that 
the display is in 
color rather than in 
black and white. 

Set the intensities 
of the red, green, 
and blue electron 
beams to 100%, 0%, 
and 0% of their max­
imum values, respec­
tively. 

Likewise, you can set color-index one on surface number 
three to IIgreen," as follows: 

<set-color-mode: 1, 0, 1> Select RGB color 
coordinates. 

<set-surface-color-map: 1,(1,0,100,0» Set the color mix­
ture for surface 
one, color-index 
one, as follows: 0% 
red, 100% green, 0% 
blue. 
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In SETUP mode, these latter two commands are typed as 
fo llows : 

CMODE RGB 
CMAP 1 1,0, 100,0 

From the host computer, these same commands are sent as 
escape sequences: 

<set-color-mode: 1,0,1 > 

= (ESC) (T) (M)<int: l><int: O><int: 1> 

= (ESC)(T)(M)(1)(0)(1) 

<set-surface-color-map: 1, (1,0,100,0» 

= (ESC)(T)(G) 
<int: 1> 
<int-array: (1,0,100,0» 

= (ESC)(T)(G) 
<int: 1> 
<int: 4><int: 1><int: O><int: 100><int: 0> 

= (ESC)(T)(G)(1)(4)(1)(0)(F)(4)(0) 

CMY Coordinate System 

In the CMY system, the three color coordinates are percent­
ages of cyan, magenta, and yellow pigments. Each coordinate 
is an integer in the range from 0 to 100. 

(The additive primaries -- red, green, and blue -- are used 
when mixing lights to produce color mixtures. The subtrac­
tive primaries -- cyan, magenta, and yellow -- are used when 
mixing pigments.) 

The CMY coordinates are related to the RGB coordinates as 
fo llows : 

C = 100 R 
M = 100 - G 
Y = 100 - B 
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For instance, you can use the following commands to select a 
red background color: 

<set-color-mode: 2, 0, 1> Select the CMY coor­
dinate system, while 
leaving the overlay 
mode unchanged and 
setting the gray 
mode to "color" 
rather than "black 
and white." 

<set-background-color: 0,100,100> Mix pigments of 0% 
cyan, 100% magenta, 
and 100% yellow to 
produce a "red" co­
lor mixture. 

In SETUP mode, the operator can type these commands as 
fo llows : 

CMODE CMY 
<ESC>TB 0,100,100 

(There is no SETUP mode name for the <set-background-color> 
command, so in SETUP mode the operator must use the escape­
sequence op code for that command.) 

The same two commands can be sent from the host computer as 
escape sequences: 

E-4 

<set-color-mode: 2,0,0> 

= (ESC) (T)(M)<int: 2><int: O><int: 0> 
= (ESC)(T)(M)(2)(0)(0) 

<set-background~color: 01 100,100> 

= (ESC)(T)(B)<int: O><int: 100><int: 100> 

= (ESC)(T)(B)(0)(F)(4)(F)(4) 
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HLS Coordinate System 

In the HLS coordinate system, the universe of possible color 
mixtures is represented as a double-ended cone (Figure E-1). 
The three coordinates are H (hue), L (lightness), and S 
(saturation) . 

Hue. The hue coordinate runs around the cone, from 0 to 360 
degrees: 

Hue Coordinate 

o 
60 
120 
150 
180 
240 
300 

Color Name 

Blue 
Magenta 
Red 
Orange (red-yellow) 
Yellow 
Green 
Cyan 

Lightness. The lightness coordinate runs up the cone, from 
black at the bottom (0% lightness) to white at the top (100% 
lightness) . 

Saturation. The saturation coordinate expresses the degree 
to which a color mixture differs from a shade of gray. This 
coordinate runs radially outward from the axis of the HLS 
cone. It is expressed as a percentage of the maximum 
saturation that is possible at a given lightness level. The 
most fully saturated color mixtures are at the 50% lightness 
level, where the double-ended cone is widest. 

The HLS coordinate system is easier to use than the RGB or 
CMY systems; for this reason, it is the default color 
coordinate system and is in effect when the terminal is 
turned on. 

In the HLS coordinate system, all "red" color mixtures have 
the same hue angle. For instance, "dark red," "fully satu­
rated red," and "light red" differ only in the lightness 
coordinate: 

Color Name 

Dark Red 
Fully Saturated Red 
Light Red 
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Likewise, you can get light-colored mixtures of different 
hues by setting the lightness coordinate to a relatively 
large value and varying only the hue coordinate: 

Color Name H L S 

Light Red 120 67 100 
Light Orange 150 67 100 
Light Yellow 180 67 100 
Light Green 240 67 100 
Light Blue 0 67 100 

Ag ain, different mixtures of a given color with gray can be 
achieved by varying only the saturation coordinate: 

Color Name H L S 

50% Gray 120 50 0 
Grayish Red 120 50 50 
Fully Saturated Red 120 50 100 

For instance, to set the color-index 2 on Surface 1 to a 
light shade of green, you could issue these commands: 

<set-color-mode: 3,0,1> Select the HLS co­
lor coordinate 
system, while 
leaving the over­
lay mode unchanged 
and setting the 
gray mode so that 
the display is in 
color rather than 
in black and 
wh i te . 

<set-surface-color-map: 1,(2,240,67,100» Set the color mix­
ture for Sur face 
1, color-index 
two, as follows: a 
green hue (H=240), 
of a light shade 
(L=67), with the 
maximum saturation 
possible at that 
lightness level 
(S=100) . 

For more information on the <set-color-mode> and <set­
surface-color-map> commands, see the descriptions in 
Section 4. 
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In the HLS color coordinate system, 
the color space is represented as a 
double-ended cone. 

The HUE coordinate runs 
counterclockwise around the 
cone. (0 to 360 degrees.) 

The LIGHTNESS coordinate runs 
vertically up the cone. (0% to 100%.) 

The SATURATION coordinate runs 
radially outward from the axis of 
the cone. The SATURATION coordinate 
is a percentage of the maximum 
possible saturation at a particular 
LIGHTNESS level. (0% to 100%.) 

HUE 

NOTE: For clarity, this figure 
shows the cone divided into only 
64 colors, as in the TEKTRONIX 
4027 terminal. The 4113 termi­
nal has a wider repertory of color 
mixtures; for the 4113, the HLS 
cone is divided into 4096 dis­
tinct cells. 

Figure E-1. The HLS Color Cone. 
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TEKTRONIX 
COLOR 
STANDARD 

Overview: 

The world of color is filled with ambiguous 
terminology, i.e. intensity, purity, value, etc. 
Many color users feel that "color theory" is a 
prerequisite to operating color systems; T.V., 
Videotaping, Photography, Computer Graph­
ics. 

In order to end this confusion, Tektronix has 
developed a color language and function 
based on human engineering, rather than 
machine engineering. Below is a description 
of this system, which will provide a clear 
and concise means for understanding how 
color is defined and how our syntax was 
derived. 

Color Concepts: 

Color selection is specified by hue, light­
ness and saturation which is the HLS 
method. The definitions are as follows: 

Hue: 

Lightness: 

The characteristic associ­
ated with a color name 
such as red, yellow, green, 
blue, etc. Hue is a grada­
tion of color advanced by 
degrees, thus represented 
as an angle from 0 to 360. 

The characteristic that al­
lows the color to be 
ranked on a scale from 
dark to light. Lightness is 
expressed as a parameter 
ranging from 0 to 100% 
with black being 0 (bot­
tom of cone) and white 
being 100% (top of cone). 

Saturation: The characteristic which 
describes the extent to 
which a color differs from 
a gray of the same light­
ness. Saturation is ex­
pressed as percentage, 
ranging from 0% (maxi­
mum white content at that 
lightness level) to 100% 
(full saturated). 

Geometrically, colors can be described in 
terms of a double cone. 
Variations in lightness are represented 
along the axis, with white at the apex of 
the cone and black at the opposite apex. 
Variations in saturation are represented by 
radial distances from the lightness axis, in 
constant lightness planes. Hue is repre­
sented as an angular quantity from a known 
reference point. 

( 

( 
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INDEX 

This index is a "Keyword in Context" index. A Keyword in 
Context index contains an entry for each significant word in 
the command name. For example, the <Include-Copy-of-Segment> 
command can be found under C, I, and S as follows: 

Include Copy of Segment 
Include Copy of Segment 

Include Copy of Segment 

Si nce many 4110 Se r ies command names beg in wi th "Se t ," the 
word "set" is not included as a keyword for indexing 
pur po se s. 

A 

Set Page Full Action ..................... 4-445 
Enter Alpha Mode ................. 4-127 

Set Alphatext Font ............. 4-309 
Set Alphatext Size ............. 4-310 

Set 4014 Alphatext Size ............. 4-570 
ALU Mode ................... 4-24 

Set Pick Aperture .......•........... 4-457 
Enable Dialog Area ....................... 4-99 

Set Dialog Area Buffer Size ........... 4-362 
Set Dialog Area Chars ................. 4-364 
Set Dialog Area Index ................. 4-366 
Set Dialog Area Lines ................. 4-370 
Set Dialog Area Position .............. 4-372 
Set Dialog Area Surface ............... 4-374 
Set Dialog Area Visibility ............ 4-376 
Set Dialog Area Writing Mode .......... 4-379 

Set Graphics Area Writing Mode .......... 4-419 
Arm For Block Mode ......... 4-2 
Ar r ay ...................... 4-5 

In t Ar ray ...................... 4 - 5 
In t+ Array ...................... 4-5 
Char Array ...................... 4-5 

Array Report ............... 4-7 
Int Array Report ............... 4-7 

Char Array Report ............... 4-7 
Port Assign ..................... 4-228 

Set View Attributes ................. 4-556 
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B 

Set Background Color ........... 4-314 
Set Background Gray Level ...... 4-316 
Set Background Indices ......... 4-318 
Set Baud Rates .... 0 •••••••••••• 4-321 

Set Port Baud Rate .................. 4-467 
BAUDRATE ................... 4-321 

Set Pixel Beam Position .............. 4-463 
Begin Fill Pattern ......... 4-9 
Begin Graphtext Character .. 4-14 
Begin Panel Boundary .... , .. 4-14 
Begin Pixel Operations ..... 4-23 
Begin Segment ........... 0 •• 4-29 
BEL Character ........... 0 •• 4-33 
BHEADERS ................... 4-329 

Set Port Stop Bits ............. , ...... , .. 4-480 
Se t Stop Bi ts ....................... 4-524 

BLENGTH .................... 4-332 
BLINELENGTH ................ 4-334 

Arm For Block Mode ... 0 ••••••••••••• 4-2 
Block ...................... 4-34 
Block Header .......... 0 •••• 4-34 ( 
Block Continue Char 0 ••••••• 4-34 
Block End Char ........ 0 o ••• 4-34 
Block Control Bytes ........ 4-36 

Set Block Continue Chars 0 •••••• 4-325 
Set Block End Chars ............ 4-327 
Set Block Headers .............. 4-329 
Set Block Length ............... 4-332 
Set Block Line Length 0 ••••••••• 4-334 
Set Block Master Chars ......... 4-336 
Set Block Non Xmt Chars ........ 4-338 
Set Block Packing .. 0 ••••••••••• 4-341 
Set Block Timeout .............. 4-348 

BLOCKMODE .. 0 ••••••••••••••• 4-2 
BMASTERCHARS •. 0 •••••• 0.0 ••• 4-336 
BNONXMTCHARS ............... 4-338 
BORDER Key .0 ••••••••••••••• 4-43 

Set Border Visibility .......... 4-350 
Begin Panel Boundary .. 0 ••• '0' 0 •••••• 0 •• 4-14 

BPACKING ... 0 ••••••••••••••• 4-341 
BREAK Ke y ........ 0 •••••••• 04-44 

Set Break Time 0.00 ••••••• 0 ••••• 4-352 
BREAKTIME .......... 0 ••••••• 4-352 
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BS Character ............... 4-45 
BTIMEOUT ................... 4-348 

Set Dialog Area Buffer Size ................ 4-362 
Bypass Cancel Char ......... 4-47 

Enter Bypass Mode ................ 4-129 
Set Bypass Cancel Char ......... 4-354 

BYPASSCANCEL ............... 4-354 
Block Control Bytes ...................... 4-36 

C 

Bypass Cancel Char ................ 4-47 
Cancel Command ............. 4-48 

Set Bypass Cancel Char ................ 4-354 
CANCEL Key ................. 4-50 
Char Array ................. 4-5 
Char Array Report .......... 4-7 

Block Continue Char ....................... 4-34 
Block End Char ....................... 4-34 

Bypass Cancel Char ....................... 4-47 
Char ....................... 4-51 
Char Report ................ 4-52 

EOM Char ....................... 4-136 
Set Bypass Cancel Char ....................... 4-354 

Begin Graphtext Character .................. 4-14 
BEL Character .................. 4-33 

BS Character .................. 4-45 
CR Character .................. 4-62 

DEL or RUB OUT Character .................. 4-69 
Delete Graphtext Character .................. 4-73 

End Graphtext Character .................. 4-123 
US Character .................. 4-127 
FS Character .................. 4-132 
GS Character .................. 4-133 

ESC Character .................. 4-142 
HT Character .................. 4-174 

Key Execute Character .................. 4-191 
LF Character .................. 4-192 

Set Key Execute Character .................. 4-432 
Set Tablet Header Characters ................. 4-455 

Set Block Continue Chars ...................... 4-325 
Set Block End Chars ...................... 4-327 

Set Block Master Chars ...................... 4-336 
Set Block Non Xmt Chars ...................... 4-338 

Set Dialog Area Chars ...................... 4-364 
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(I 
Set Ed itCh a r s ........ 0 ••••••••••••• 4 - 3 85 

Set EOM Chars ...... 0 ••••••••••••••• 4-393 
Set Report Sig Chars ..... 0 •••••••• 000. 0.0.4-495 

Set Current Matching Class ................... , .• 4-360 
Set Segment Class .0 ••• 0 •• 0 •••• 0 •••••••• 4-498 

CLEAR Key .................. 4-54 
Clear Dialog Scroll ........ 4-55 

Set View Display Cluster .0 •••••• 0 •• 0 ••• 0 •••• 4-559 
eMAP II It ill III • If " It It • " If .. " • ill 0 " III III iii If .4-525 
eM 0 DE III fj III .. B II III \I II! Go III .. • • III • III .. .. III II • 4 ..... 3 56 

Device-Function Code ... 0 .0 ••••••• 0 ••••••••• 4-103 
Set Background Color ...................... 4-314 

Set Color Mode ..... '0 •••••••••• 4-356 
Set Surface Color Map .................. 4-525 

Block Continue Char .............. 4-34 
Set Block Continue Chars ......... 0 ••• 4-325 

Block Control Bytes .............. 4-36 
HARD COPY Key ....... 0 ••••• 0 ••••• 4-172 

COpy "" III .. " • ., • " (I • iii III ., 0 " " iii III <I • " " 4 - 56 
Co p y Ill> It iii • " GO (\I ., ........ III Ii> " ... Ii' • iii e IP 4 - 56 

Include Copy of Segment ............ 4-177 
Pixel Copy ....................... 4-218 
Port Copy ....................... 4-233 

CR Character ............... 4-62 ( 
CRLF Command ............... 4-63 . 

Set Current Matching Class ..... 4-360 
Set GIN Cursor ..................... 4-405 

D 

DABUFFER 0 •••••••••••••••••• 4-362 
DACHARS .................... 4-364 
DAINDEX .................... 4-366 
DALINES ...... 0 ••••••••••••• 4-370 
DAMODE ..................... 4-379 
DAPOSITION ................. 4-372 
DASURFACE .......... 0 ••••••• 4-374 
DAVIS ...................... 4-376 

Packed Data ....................... 4-34 
Pix e 1 De f 0....................... 4 - 2 2 1 

Define Macro ............... 4-64 
Fill Pattern Definition ................. 4-9 

Panel Definition ........... 0 ••••• 4-20 
Segment Definition ................. 4-31 

Fill Pattern Definition ........ 0 •••••••• 4-145 
Panel Definition ............... 0.4-215 

( 
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Set Surface Definitions ................ 4-529 
DEL or RUB OUT Character ... 4-69 

Set Transmit Delay ...................... 4-552 
DELETE ..................... 4-71 
Delete Equivalent .......... 4-70 
Delete File ................ 4-71 
Delete Graphtext Character .4-73 
Delete Segment ............. 4-75 
Delete View ................ 4-77 

Ignore Deletes .................... 4-175 
Set Segment Detectability .............. 4-501 

Device Status Report ....... 4-79 
GIN Device ..................... 4-103 

Report Device Status .............. 4-264 
Device-Function ............ 4-103 
DIALOG Key ................. 4-85 

Clear Dialog Scroll .............. 4-55 
Enable Dialog Area ................ 4-99 

Set Dialog Area Buffer Size .... 4-362 
Set Dialog Area Chars .......... 4-364 
Set Dialog Area Index .......... 4-366 
Set Dialog Area Lines .......... 4-370 
Set Dialog Area Position ....... 4-372 
Set Dialog Area Surface ........ 4-374 
Set Dialog Area Visibility ..... 4-376 
Set Dialog Area Writing Mode ... 4-379 

Directory .................. 4-86 
Disable GIN ................ 4-92 
Disable 4953 Tablet GIN .... 4-94 

Set Segment Display Priority ........... 4-503 
Set View Display Cluster ............ 4-559 

Dr a w .............."..."".,," 4 - 9 5 
Draw Marker ................ 4-97 
DUPLEX ..................... 4-381 

Set Duplex Mode ................ 4-381 

E 

ECHO".""".".""""".,,"",,.,,"" .4-383 
Set Ec ho ....................... 4 - 383 
Set Edit Chars ................. 4-385 

EDITCHARS .................. 4-385 
Enable Dialog Area ......... 4-99 
Enable GIN ................. 4-103 
Enable 4010 GIN ............ 4-111 
Enable 4953 Tablet GIN ..... 4-115 
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B 10 c k En d Ch a r ............ 0 •••••• 4 - 34 
( 

End Fill Pattern ........... 4-122 
End Graphtext Character .... 4-123 
En d Pan e 1 .................. 4 - 1 24 
End Segment ................ 4-126 

Set Block End Chars ... o. 0 •••••••••••• 4-327 
Enter Alpha Mode ........... 4-127 
Enter Bypass Mode .......... 4-129 
Enter Marker Mode .......... 4-132 
Enter Vector Mode .......... 4-133 
EOF String ................. 4-134 

Set EOF String ................. 4-388 
Set Port EOF String ................. 4-469 

EOF STRING .................. 4-388 
EOL String ................. 4-135 

Set Port EOL String ................. 4-471 
Set EOL String ................. 4-391 

EOLSTRING ........ 0 ••••••••• 4-391 
EOM Char ................... 4-136 
EOM Indicator ....... 0' ••••• 4-138 

Set EOM Chars .................. 4-393 
Set Report EOM Fequency ,0 e •••••••••••• 4-489 

EOMCHARS ........ 0 •••• 0 ..... 4-393 
Delete Equivalent ......... 0 ••••••• 4-70 

Error Report .. 0 •••••••••••• 4-140 
Set Error Threshold ............ 4-397 ( 

ERRORLEVEL ...... 0 •• 0 e •••••• 4-397 
Report Errors ..................... 4-266 

ESC Character 00 •••••••••••• 4-142 
Key Execute Character . 0 ........ 4-191 

Set Key Execute Character .......... 4-432 
Expand Macro .. 0 ••• 0 •••••• 0.4-143 

F 

Delete File ..... 0 ........... 0 ••••• 4-71 
Protect File ....................... 4-241 

R e n am e F i 1 e ....................... 4 - 2 57 
Begin Fill Pattern ........... '0 •• 4-9 

Fill Pattern Definition .... 4-9 
End Fill Pattern ............... 4-122 

Fill Pattern Definition .... 4-145 
Rectangle Fill ....................... 4-255 

Select Fill Pattern ...... 0' ••••••• 4-301 
Set Panel Filling Mode ............... 4-447 

Set GIN Stroke Filtering .................. 4-416 
F I XU P ••••••••••••.••.•••..• 4 - 3 99 

( 
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Set Fixup Level ........... 0 •••• 4-399 
FLAGGING ..... e •• o •••••••••• 4-402 

Set Flagging Mode ..... 0 ........ 4-402 
Set Port Flagging Mode ........ 0 ••••• 4-473 

Set Alphatext Font .0 ••• 0 ••••••••••••••••• 4-309 
Set Graphtext Font ....................... 4-421 
Set Graphtext Font Grid .............. 0', .4_LI24 

FORMAT ..................... 4-146 
Format Volume ..... 0 '0 •••••• 4-146 

Set Report EOM Frequency .................. 4-489 
FS Character ............... 4-132 

Set Page Full Action ................ 4-445 
Device- Function Code .............. 4-103 

GIN Function ................... 4-103 

G 

GAMODE .......... 0 •••••••••• 4-419 
Di sable GIN ........................ 4-92 

Disable 4953 Tablet GIN ... o •••••••••••••••••••• 4-94 
Enable GIN ........................ 4-103 

GIN Device ................. 4-103 
GIN Function ............... 4-103 

Enable 4010 GIN ........................ 4-111 
Enable 4953 Tablet GIN .................... eo •• 4-115 

GIN Locator Report .... 0 •••• 4-150 
GIN Pick Report ............ 4-152 
GIN Report Sequence ........ 4-154 
GIN Stroke Report .......... 4-160 

Report GIN Point .................. 4-268 
Set GIN Cursor ................. 4-405 
Set GIN Gridding ............... 4-409 
Set GIN Inking ................. 4-412 
Set GIN Rubberbanding e ••••••••• 4-414 
Set GIN Stroke Filtering ....... 4-416 

4010 GIN Report ................. 4-610 
4953 Tablet GIN Report ................. 4-618 

Graphic Input ............. See GIN 
Graphic Text ............... 4-165 

Set Graphics Area Writing Mode .4-419 
Begin Graphtext Character ........ 4-14 

Delete Graphtext Character ........ 4-73 
End Graphtext Character ........ 4-123 

Graphtext .................. 4-165 
Set Graphtext Font ............. 4-421 
Set Graphtext Font Grid ........ 4-424 
Set Graphtext Precision ........ 4-427 
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Set Graphtext Rotation ......... 4-429 
( 

Set Graphtext Si ze ............. 4-431 
Set Background Gray Level ................. 4-316 

Set Surface Gray Levels .............. 0.4-534 
Set Graphtext Font Grid ........ 0 •• 00 ••••••• 0 •• 4-424 

GRIDDING ........ 0 •••••••••• 4-409 
Set GIN Gridding ................... 4-409 

GS Character ...... 0 •••••••• 4-133 

H 

HARD COPY Key .............. 4-172 
Hardcopy .......... '0. 0.0 ••• 4-170 

4010 Hardcopy ......... e ••••••••• 4-612 
Block Header ............. '0 •••••• 4-34 

Set Tablet Header Characters .......... 4-545 
Set B1Dck Headers .......... 0 ••• 0.00 •• 4-329 

HiI Bytes .................. 4-179 
HiI-Report ................. 4-186 

Set Segment Highlighting ............... 4-505 
HT Character ............... 4-174 

I 

Set Pick ID ......................... 4-459 
Ignore Deletes .... 0 e ••••••• 4-175 ( 

Set Segment Image Transform ............ 4-508 
Include Copy of Segment .... 4-177 

Map Index to Pen ............... 4-202 
Set Dialog Area Index ...................... 4-366 

Set Line Index ...... 0.0 ••••••••••••• 4-434 
Set Text Index ............. 0 •••••••• 4-550 

EOM Indicator .................. 4-138 
Set Background Indices .................... 4-318 

Set GIN Inking ..................... 4-412 
Int Array ti)" •••• oa •••• I1 •••••• 4 ...... 5 
Int Array Report ........... 4-7 
Int and Int+ Parameters .... 4-179 
Int+ Array ................. 4-5 

Int and Int+ Parameters ............ 4-179 
In t-R e po r t ................. 4 -1 86 

K 

BORDER Key ........................ 4-43 
BREAK Key ........................ 4-44 

( 
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CAN C E L Ke y ........................ 4 - 50 
CLEAR Key " ........... " .. GI ••••••• • 4-54 

DIALOG Ke y .......... 0 ••••••••••••• 4-85 
HARD COpy Key ........................ 4-172 

Key Execute Character ...... 4-191 
LOCAL Ke y ......... , .............. 4-197 

NEXTVIEW Key .............. 0 •• 0.0.0 •• 4-207 
NORMAL Key ........................ 4-208 

OVERVIEW Key ............ "0 e •••••••• 4-209 
PAGE Key .... , ..... 0 ••••••••• 0 ••• 4-213 

PAN Ke y ........... 0 •• 0 ••••••••• 4 - 2 1 4 
RESTORE Key ............. 0 •••••••••• 4-283 

Set Key Execute Character ...... 4-432 
SETUP Key ........................ 4-573 

VIEW Key ....................... 04-596 
ZOOM Key ........................ 4-607 
Lock Keyboard ................... 4-198 

Lock Viewing Keys. 00 .0 •••••••••••••••••• 4-200 

L 

Set Block Length ................ 0 •••• 4-332 
Set Block Line Length ......... 0. e ••••••••• 4-334 

Set Report Max Line Length ..... '0 •••••••••••••• 4-491 
ERR OR LE VE L 0 ••••••••••••••••••••• 4 - 397 

Set Background Gray Level ...................... 4-316 
Set Fixup Level ................. 0 •••• 4-399 

Set Surface Gray Levels ..................... 4-534 
LF Character ............... 4-192 
LFCR Command ............... 4-193 

Set Transmit Rate Limit ...................... 4-554 
Set Block Line Length ................ 4-334 

Set Line Index ................. 4-434 
Set Line Style ................. 4-436 
Set Line Width ................. 4-439 

Set Report Max Line Length ................ 4-491 
Set 4014 Line Style ................. 4-571 

Set Dialog Area Lines ...................... 4-370 
La I By t e s •••••••••••••••••• 4 - 1 79 
LoI-Report ........ 0 •••••••• 4-186 
LOAD ....................... 4 -1 95 
La ad ....................... 4 -1 95 
LOCAL Key .................. 4-197 

GIN Locator Report ............. 4-150 
Lock Keyboard ... 0 ••• 0. 0" •• 4-198 
Lock Viewing Keys .......... 4-200 
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M 

De fin e Ma c r 0 ...................... 4 - 6 4 
Ex pand Macro ...................... 4-143 

Map Index to Pen ........... 4-202 
Set Surface Color Map ........................ 4-525 

MARGIN ..................... 4-440 
Set Ma r gin s .................... 4 - 440 

Draw Marker ..................... 4-97 
Enter Marker Mode ................ 4-132 

Set Marker Type ................ 4-443 
Set Block Master Chars ............... 4-336 

Set Current Matching Class ............. 4-360 
Set Report Max Line Length ............ 4-491 

Arm For Block Mode ....................... 4-2 
A L U Mo de. . . . . . . . . . . . . . . . . . . . e. • • 4 - 24 

Enter Alpha Mode ....................... 4-127 
Enter Bypass Mode ....................... 4-129 
Enter Marker Mode ....................... 4-132 
Enter Vector Mode ....................... 4-133 

Prompt Mode ....................... 4-239 
Set Color Mode ....................... 4-356 

Set Dialog Area Writing Mode ....................... 4-379 ( 
Set Duplex Mode ....................... 4-381 

Set Flagging Mode ....................... 4-402 
Graphics Area Writing Mode ....................... 4-419 

Set Panel Filling Mode ....................... 4-447 
Set Port Flagging Mode ....................... 4-473 

Set Segment Writing Mode ....................... 4-518 
Set Snoopy Mode ....................... 4-522 

Move ....................... 4-205 

N 

REXTVIEW Key ............... 4-207 
Set Block Ron Xmt Chars .............. 4-338 

RORMAL Key ................. 4-208 

o 

Begin Pixel Operations ................. 4-23 
OVERVIEW Key ............... 4-209 
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Packed Data ................ 4-34 
Set Block Packing .................... 4-341 

PAGE Key ................... 4-213 
Page Command ............... 4-211 

Set Page Full Action ........... 4-445 
PAN Key .................... 4-214 

Begin Panel Boundary ............. 4-14 
Panel Definition ...•....... 4-20 

End Panel .•...................... 4-124 
Panel Definition ........... 4-215 

Set Panel Filling Mode ......... 4-447 
PARITY ..................... 4-455 

Set Parity ........... ~ ......... 4-455 
Set Port Parity " .......... ,. ......... 4-476 

Begin Fill Pattern .................... 4-9 
Fill Pattern Definition ......... 4-9 

End Fill Pattern .................... 4-122 
Fill Pattern Definition ......... 4-145 

Select Fill Pattern .................... 4-301 
PBAUD ...................... 4-467 
PBITS ...................... 4-480 
peopy ...................... 4-233 

Map Index to Pen ...............•........ 4-202 
PEOF ....................... 4-469 
PEOL •...................... 4-471 
PFLAG ...................... l.t-4 73 

GIN Pick Report ...............• 4-152 
Set Pick Aperture .............. 4-457 
Set Pick ID .............•...... 4-459 
Set Pivot Point .....•.......... 4-461 

Pixel Def .....•............ 4-9 
Begin Pixel Operations ........... 4-23 

Pixel Copy •................ 4-218 
Pixel Def .................. 4-221 

Set Pixel Beam Position .....•.. 4-463 
Set Pixel Viewport ............. 4-465 

PLOT ....................... 4-222 
Plot ....................... 4-222 
PMA'P •........••...•...••... 4-202 

Report GIN Point ...................... 4-268 
Set Pivot Point ...................... 4-461 

4110 SERIES COMMAND REFERENCE- 1-11 



Port Assign ................ 4-228 
Port Copy .......•.......... 4-233 
Port Status Report ......... 4-236 

Report Port Status ................ 4-271 
Set Port Baud Rate ............. 4-467 
Se t Port EOF Str ing ............ 4-469 
Set Port EOL String ............ 4-471 
Set Port Flagging Mode ......... 4-473 
Set Port Parity ................ 4-476 
Set Port Stop Bits ............. 4-480 

Set Dialog Area Position ................... 4-372 
Set Pixel Beam Position ................... 4-463 

Set Segment Position ................... 4-512 
PPARITY .................... 4-476 

Set Graphtext Precision .................. 4-427 
Set Surface Priorities ................. 4-540 

Set Segment Display Priority ................... 4-503 
Prompt Mode ................ 4-239 

Set Prompt String .............. 4-483 
PROMPTMODE ................. 4-239 
PROMPTSTRING ............... 4-483 
PROTECT .................... 4-241 
Protect File ............... 4-241 

Q ( 
Set Queue Size ................. 4-485 

QUEUESIZE .................. 4-485 

R 

Raster Write ............... 4-244 
Set Port Baud Rate ....................... 4-467 

Set Transmit Rate Limit ................. 4-554 
Set Baud Rates ...................... 4-321 

Real ....................... 4-252 
Real Report ................ 4-254 
Rectangle Fill ............. 4-255 
RENAME .........•.......•... 4-257 
Rename File ................ 4-257 
Rename Segment ............. 4-260 
RENEW •..•...... 0" •••••••••• • 4-262 
Renew View ................. 4-262 
REOM ......................• 4-489 

( 
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Array Report ..................... 4-7 
Int Array Report ..................... 4-7 

Char Array Report ..................... 4-7 
String Report ..................... 4-7 

Char Report ..................... 4-52 
Device Status Report ..................... 4-79 

Error Report ..................... 4-140 
GIN Locator Report ..................... 4-150 

GIN Pick Report ..................... 4-152 
GIN Report Sequence ............ 4-154 

GIN Stroke Report ..................... 4-160 
Int- Report ..................... 4-186 
HiI- Report ..................... 4-186 
LoI- Report ..................... 4-186 

Port Status Report ..................... 4-236 
Real Report ..................... 4-254 

Report Device Status ....... 4-264 
Report Errors .............. 4-266 
Report GIN Point ........... 4-268 
Report Port Status ......... 4-271 
Report Segment Status ...... 4-273 
Report Terminal Settings ... 4-277 
Report 4010 Status ......... 4-281 

Segment Status Report ..................... 4-295 
Set Report EOM Frequency ....... 4-489 
Set Report Max Line Length ..... 4-491 
Set Report Sig Chars ........... 4-495 

String Report ..................... 4-581 
Terminal Settings Report ..................... 4-582 

XY- Report ..................... 4-604 
4010 GIN Report ..................... 4-610 

4010 Status Report ..................... 4-614 
4953 Tablet GIN Report ..................... 4-618 

Reset ....................... 4-282 
RESTORE Key ................ 4-283 
RLINELENGTH ................ 4-491 

Set Graphtext Rotation ................... 4-429 
DEL or RUB OUT Character .......... 4-69 

Set GIN Rubberbanding .............. 4-414 
Runcode .................... 4-285 
Runlength Write ............ 4-285 

S 

SAVE ....................... 4-288 
Sa v e ....................... 4-288 

Clear Dialog Scroll ..................... 4-55 
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Begin Segment .................... 4-29 
Segment Definition ......... 4-31 

Delete Segment .................... 4-75 
End Segment .................... 4-126 

Include Copy of Segment .................... 4-177 
Rename Segment .................... 4-260 
Report Segment Status ............. 4-273 

Segment Status Report ...... 4-295 
Segment Matching Class ..... 4-360 

Set Segment Class .............. 4-498 
Set Segment Detectability ...... 4-501 
Set Segment Display Priority ... 4-503 
Set Segment Highlighting ....... 4-505 
Set Segment Image Transform .... 4-508 
Set Segment Position ........... 4-512 
Set Segment Visibility ......... 4-515 
Set Segment Writing Mode ....... 4-518 

Select Fill Pattern ........ 4-301 
Select View ................ 4-306 

GIN Report Sequence ................... 4-154 
Report Terminal Settings ................... 4-277 

Terminal Settings Report ............ 4-582 
SETUP Key .................. 4-573 

Set Report Sig Chars .................. 4-495 
Set Alphatext Size ....................... 4-310 

Set Dialog Area Buffer Size ....................... 4-362 
Set Graphtext Size ....................... 4-431 

Set Queue Size ....................... 4-485 
Set 4014 Alphatext Size ....................... 4-570 

SNOOPY ..................... 4-522 
Set Snoopy Mode ................ 4-522 

SPOOL ...................... 4-514 
Spool ... ,. ............. -0 ••• • 4-574 

Stop Spooling ................... 4-579 
STATUS ..................... 4-578 

Device Status Report .............. 4-79 
Port Status Report .............. 4-236 

Report Device Status ..................... 4-264 
Report Port Status •.................... 4-271 

Report Segment Status .......•............. 4-273 
Report 4010 Status ..................... 40281 

Segment Status Report .............. 4-295 
Set Tablet Status Strap ............... 4-548 

4010 Status Report .............. 4-614 
STOP ....................... 4-579 

Set Port Stop Bits .................. 4-480 
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Set Stop Bits ........ eo •••••••• 4-524 
Stop Spooling .............. 4-579 
STOPBITS ... 0 •••••••••••• 00.4-524 

Set Tablet Status Strap '00 ........ 0 •••••••••• 4-548 
String .......... 0 •••••••••• 4-5 
String Report .............. 4-7 

EOF Str ing ..................... 4-134 
EOL String ..................... 4-135 

Set EOF String ..................... 4-388 
Set EOL String ............ 0 ••• 0 •••• 4-391 

Set Port EOF String ..... eo ••••••• 00 ••••• 4-469 
Set Port EOL String .......... 0 •••••••••• 4-471 

Set Prompt String .............. e •••••• 4-483 
String ............ 0 •••••••• 4-580 
String Report .... eo •••••••• 4-581 

GI N Stroke Re por t ...... 0 •• e •••• 4-160 
Se t GI N Stroke Fi Iter ing . ~." ........ 4-416 

Set Line Style .~ .......... : ......... 4-436 
Set 4014 Line Style ............ eo •••••••• 4-571 

Set Dialog Area Surface .................... 4-374 
Set Surface Color Map ....... e •• 4-525 
Set Surface Definitions ........ 4-529 
Set Surface Gray Levels .... 0 ... 4-534 
Set Surface Priorities .0 ••• eo •• 4-540 
Set Surface Visibility ......... 4-543 

T 

Tab Character .............. See HT 
Disable 4953 Tablet GIN o ••• ; •••••••••••• 4-94 

Enable 4953 Tablet GIN ................. 4-115 
Set Tablet Header Characters ... 4-545 
Set Tablet Status Strap ........ 4-548 

4953 Tablet GIN Report .......... 4-618 
TBHEADERCHARS .............. 4-455 
TBSTATUS ................ 0 •• 4-548 

Report Terminal Settings ....... 0 .. 4-277 
Terminal Settings Report ... 4-582 

Graphic Text .............. 0 •••••••• 4-165 
Set Text Index ................. 4-550 

Set Error Threshold ..... 0 •••••••••••• 4-397 
Set Break Time ..................... 0.4-352 
Set Block Timeout .................... 4-348 

Set Segment Image Transform .......... 0 ... 0 ••• 4-508 
Set Transmit Delay ............. 4-552 
Set Transmit Rate Limit ........ 4-554 

Set Marker Type ....................... 4-443 
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u 

US Charac ter 0 ........ 0 ••••• 4-127 

v 

Enter Vector Mode .0 •••••••••••••• 4-133 
NEXT VIEW Key .. o •••••••••••••••• 4-207 

VIEW Key ................... 4-596 
Delete View ...... o •••••• o ••••••••• 4-77 

Renew View .8.11 •••••••• 9 ••••• 0 •••• 4-262 
Select View .. 0 •• e •••••••• II ••••• 1II11.4-306 

Set View Attributes .......... 0.4-556 
Set View Display Cluster ....... 4-559 

Lock Viewing Keys ............... 4-200 
Set Pixel Viewport .0.0 ••••••••••••• 0.4-465 

Set Viewport .......... 0 •••••••• 4-563 
Set Border Visibility ................. 4-350 

Set Dialog Area Visibility ................. 4-376 
Set Segment Visibility ....... 0 •• 0 •••••• 4-515 
Set Surface Visibility ...... o ••• o.o •••• 4-543 

Format Volume ..................... 4-146 
VT Character ............... 4-598 

W 

Set Line Width ...................... 4-439 
Set Window ..................... 4-566 

Raster Write ...................... 4-244 
Runlength Write ... o •••••••••••••••••• 4-285 

Set Dialog Area Writing Mode ............... 4-379 
Set Graphics Area Writing Mode ......... 0 ••• 0.4-419 

Set Segment Writing Mode ............... 4-518 

x 

Set Block Non Xmt Chars .................. 4-338 
XM T DE LA Y ................... 4 - 5 5 2 
XMTLIMIT ................... 4-554 
XY - R e po r t .................. 4 - 6 0 4 
XY ......................... 4-599 

Z 

ZOOM Key ................... 4-607 
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Enable 4010 GIN ................... 4-111 
Report 4010 Status ................ 4-281 

4010 GIN Report ............ 4-610 
4010 Hardcopy .............. 4-612 
4010 Status Report ......... 4-614 

Set 4014 Alphatext Size ........ 4-570 
Set 4014 Line Style ............ 4-571 

Di sab Ie 4953 Ta blet GI N ............ 4-94 
Enable 4953 Tablet GIN ............ 4-115 

4953 Tablet GIN Report ..... 4-618 
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MANUAL REVISION STATUS 

PRODUCT: 4112/4114 Computer Display Terminals 

This manual supports the following versions of this product: Serial Numbers 8010100 and up. 

REV DATE DESCRIPTION 

MAY 1981 Original Issue 

JUN 1981 Revised: Appendix A. 

JUL 1981 Manual Part No. changed to 061-2566-01 to reflect extensive revision to Section 4. 

JUL 1981 Revised: pages 3-5,8-1 through 8-7, C-6, C-7, C-8, C-19, C-20, C-32, C-34, C-37, and C-41. 

DEC 1981 Manual Part No. changed to 061-2566-02 to reflect extensive revision. 

MAR 1982 Revised: pages 4-545, 4-546, 4-620, 0-9, 0-12. 
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COMMITTED TO EXCELl ENC[ MANUAL CHANGE INFORMATION 

PRODUCT ____ 4_11_0_S_ER_I_E_S_C_O_MM_A_N_D_R_E_F ..... E_RE_N_C_E ___ _ CHANGE REFERENCE _C_4.;.,..11_2_8_1 __ 

MANUAL PART NO. _0_6_1_-2_5_6_6_-0_2 __________ _ DATE _____ 1_2-_1_-_81 __ 

EFFECTIVE ALL SERIAL NUMBERS 

TEXT CHANGES 

The pages listed below were inadvertently omitted from the March 1982 
reprinting of this manual. Please replace like numbered pages in this 
manual with the attached pages. 

Pages 4-21, 4-22, 4-109, 4-110, 4-193, 4-194, 4-215, 4-216, 4-219, 4-220, 
4-287, 4-288,4-357, 4-358, 4-459, 4-460, 4-531, 4-532, 4-533, 4-534, 
4-541, 4-542, 4-559, 4-560, 4-585, 4-586, 4-587, 4-588, 4-589, 4-590, 
4-591, and 4-592. 
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Tektron~ 
COMMITTED TO EXCELLENCE MANUAL CHANGE INFORMATION 

PRODUCT ___ 4_1_10_S_ER_I_ES_C_OM_M_AN_D_RE_F_ER_E_N_CE ___ _ CHANGE REFERENCE _C5..:..,/_38_2 __ 

MANUAL PART NO. _0_6_1-_2_56_6_-0_2 ___________ _ DATE _____ 3_-_9-_8_2 __ 

. EFFECTIVE ALL SERIAL NUMBERS 

TEXT ADDITION 

Pages 4-544-a and 4-544-b 
ADD THE ABOVE NEW PAGES TO YOUR MANUAL. CHANGE YOUR TABLE OF CONTENTS 
ACCORDINGLY. 
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Tektron~ MANUAL CHANGE INFORMATION COMMITTED TO EXCELLENCE 

PRODUCT 4110 SERIES COMMAND REFERENCE MANUAL CHANGE REFERENCE __ C_6;.../l ..... l_8_2_ 

MANUAL PART NO. _0_6_1-_2_5_6_6-_0_2 ___________ _ DATE ________ _ 

TEXT CHANGES 

With this insert the manual part number changes from 061-2566-02 to 
061-2566-03. 

TiUe page, copydght.page, 1-1, 1-2,1-3,4-1,4-2, 4-47,thru 4-50, 4-55 
thru 4-62, 4-65 thru 4-68, 4-79 thru 4-84, 4-169 thru 4-174, 4-259 thru 4-266, 
4-305, 4-306, 4-313 thru 4-320, 4-355 thru 4-360, 4-433 thru 
4-446, 4-525 thru 4-528, 4-559 thru 4-562, 4-569, 4-570, 4-573 thru 4-578, 
4-601, 4-602, 4-613 thru 4-618, C-ll, C-12, C-15 thru C-18, C-23 thru C-26, 
C-45 thru C-54, C-57, and C-58. 

REMOVE THE ABOVE PAGES FROM YOUR MANUAL. 
ADD THE PACKET OF ATTACHED PAGES TO YOUR MANUAL. This includes new pages: 

4-2A, 4-2B, 4-16A, 4-16B, 4-16C, 4-160, 4-16E, 4-16F, 4-56A, 4-56B, 4-68A, 
4-68B, 4-174A, 4-264A, 4-264B, 4-300A, 4-3QOB, 4-306A, 4-306B, 4-356A, 4-356B, 
4-434A, 4-434B, 4-434C, 4-4340, 4-444A, 4-444B, CI2A, CI2B, C40A, C40B, and 
C50A. 

THIS IS A PAGE REPLACEMENT PACKAGE. 

1. Remove the appropriate pages from your manual and insert the attached pages. 

2. Update Manual Revision Status page i in the front of your manual to indicate the new 
revision letter, date revised, and which pages were revised. You will find this 
information, centered, at the bottom of each replacement page. (This update is for 
your information only.) 

3. Keep this cover sheet in the Change Information section at the very back of your 
manual for a permanent record. 
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