




































































































































































































































































































































































































































































































Character Function 

I 
H 
J 
B 
F 

Down, right (southeast) 
Down (southl 
Down, left (southwestl 
Left (westl 
Up, left (northwestl 

NOTE: Except for the space character, you must use uppercase characters in 
incremental plot mode. 

The terminal recognizes most valid 4010/4014 mode control characters and 
escape sequences in incremental plot mode. 

GRAPHICS INPUT (GIN) MODE 

You can select GIN mode by using the ESC SUB sequence. When the terminal 
enters GIN mode, the following events occur. 

• The VT300 crosshair cursor appears, with the hairs intersecting at 
the active position. 

If you are using the arrow keys or a mouse to move the 
cursor, the initial cursor position is at the center of the 
screen. 

If you are using a graphics tablet, the initial cursor position 
is at the position specified by the tablet. You cannot use the 
arrow keys to move the cursor when you use a graphics 
tablet. 

• The bypass condition is on. 

• The terminal buffers characters received from the host. The ter­
minal does not process the characters until you leave GIN mode. 

When the terminal's input buffer is nearly full, the terminal sends 
an XOFF character to the host. XOFF tells the host to stop send­
ing characters. If the host ignores the XOFF, the terminal loses 
any characters received when the input buffer is· full. 

Using Arrow Keys to Move the Cursor 

In GIN mode, you can move the crosshair cursor by using the four arrow keys. 
The arrow keys move the cursor in the direction of their arrow, as follows. 
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Key Direction 

El 1 pixel right 
Shift - B 10 pixels right 

El 1 pixel left 
Shift - El 10 pixels left 

[I] 1 pixel up 
Shift.[[] 10 pixels up 

[] 1 pixel down 
Shift - lII 10 pixels down 

NOTE: The arrow keys can auto repeat. You can turn the autorepeat feature 
on or off in the Keyboard Set-Up screen. 

Using a Locator Device (Mouse or Tablet) 

In addition to the arrow keys, you can use a mouse or graphics tablet to move 
the cursor in GIN mode. Chapter 15 describes how to use a locator device with 
the VT300. 

If you try to move the crosshair cursor past a screen boundary, the cursor 
stops at the boundary. 

NOTE: Applications cannot cause the terminal to exit GIN mode. 

You must leave GIN mode from the keyboard, as follows. 

1. Move the cursor to the desired position. 

2. Press any active key (except the arrow keys) on the keyboard. The 
key you press must be active in VTlOO mode. When you press the 
key, the following events occur. 

• The terminal sends the character code or control function of 
the key to the host. 

• The terminal sends the current coordinates of the crosshair 
cursor to the host. These coordinates are in 10-bit addressing 
format. (The terminal never sends the extra byte to the host.) 

• The crosshair cursor disappears from the screen. 

• The VT300 leaves GIN mode and enters alpha mode. 

3. At this point, the VT300 is still in the bypass condition. You can 
turn this condition off by using one of the control characters and 
escape sequences listed in the /1 Bypass Condition /1 section in this 
chapter. 
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WHAT ARE SIXELS? 

The VT300 can send and receive sixel graphics data. You can draw mono­
chrome or color (VT340 only) images with sixel data. 

A sixel is a group of six pixels in a vertical column. A pixel (picture element) is 
the smallest displayable unit on a video screen. Sixels represent bitmap data 
for a graphic image. The terminal processes sixel data as bits of information. A 
bit value of 1 means turn on a pixel. A bit value of 0 means turn off the pixel. 

You use a single character code for each six el. The terminal uses 6 bits of the 
8-bit character code to encode bitmap data. 

You can use sixels to design character sets and fonts for display. Volume 1, 
Chapter 5 of this manual describes how to design and load soft character sets 
into the terminal. 
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SIXEL DAT A FORMAT 

The VT300 uses a device control string to send and receive sixel images. 

NOTE: See Volume 1, Chapter 2 of this manual for general information about 
device control strings. 

Many of Digital's printers recognize the control string format. Here are some 
examples. 

LA12 
LA50 

LAlOO 
LA34-VA 

LN03 

Different printers have different output quality. For example, dot matrix print­
ers are very different from laser printers. When you design sixel images on the 
terminal for printing, you should use parameter values that are appropriate for 
your printer. For more information, see your printer's programmer reference 
manual. 

Device Control String 

The format for the device control string is as follows. 

DCS Pl 

9/0 ** 
where 

P2; P3; q s ... s 

3/11 ** ** 7/1 *** 
ST 
9/12 

DCS is a Cl control character that introduces the sixel data sequence. 
You can also express DCS as the 7-bit escape sequence ESC P for a 7-bit 
environment. 

Pl is the macro parameter. This parameter indicates the pixel aspect ratio 
used by the application or terminal. The pixel aspect ratio defines the 
shape of the pixel dots the terminal uses to draw images. For example, a 
pixel that is twice as high as it is wide has an aspect ratio of 2:1. The 
following list shows the values you can use for Pl. 

NOTE: The macro parameter is provided for compatibility with existing 
Digital software. New applications should set Pl to 0 and use the set ras· 
ter attributes control, described later in this chapter. 
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Pl 

Omitted 
0, 1 
2 
3,4 
5,6 
7,8,9 

Pixel Aspect Ratio 
(Vertical:Horizontal) 
2:1 (default) 
2:1 
5:1 
3:1 
2:1 
1:1 

You can override the setting of the macro parameter by usiitg the set ras­
ter attributes character(", 2/2) in a sixel data string. See below.• 

; is a semicolon (3/11). This character separates numeric parameters in a 
DCS string. 

P2 selects how the terminal draws the background color. You can use one 
of three values. 

P2 

0 or 2 (default) 

1 

Meaning 

Pixel positions specified as 0 are 
set to the current background color. 

Pixel positions specified as 0 
remain at their current color. 

P3 is the horizontal grid size parameter. The horizontal grid size is the 
horizontal distance between two pixel dots. The VT300 ignores this param­
eter because the horizontal grid size is fixed at 0.0195 cm (0.0075 in). 

q indicates that this- device control string is a sixel command. 

s ... s is the sixel-encoded data string. The sixel data characters are charac­
ters in the range of? (hex 3F) to - (hex 7E). Each sixel data character 
represents six vertical pixels of data. Each sixel data character represents 
a binary value equal to the character code value minus hex 3F. 

Examples 

• ? (hex 3F) represents the binary value 000000. 
• t (hex 74) represents binary value 110101. 
• - (hex 7E) represents binary value 111111. 

The terminal translates the six bits to a sixel - six pixels in a vertical 
column. The least significant bit is at the top. 
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NOTE: For in.formation on how to code si.tel characters, see "Soft Character 
Sets" in Volume 1, Chapter 5 of this manual. 

You can also use sixel control functions in the data string. The next sec­
tion describes these characters and their functions. 

ST is the string terminator. ST is a Cl control character. You can also 
express ST as the 7-bit escape sequence ESC \ for a 7-bit environment. 

SIXEL CONTROL FUNCTIONS 
You can use sixel control functions to perform special functions, such as select­
ing colors 'and raster attributes. 

Graphics Repeat Introducer (!) 

The ! (2/1) character introduces a repeat sequence. A repeat sequence lets you 
repeat a graphic character a specified number of times. You use the following 
format for the repeat sequence. 

Pn character 

2/1 ** **** 
where 

Pn is the repeat count. The repeat count can be any decimal value. For 
example, if you use a repeat count of 23, the next character repeats 23 
times. 

character is the character to repeat. You can use any character in the 
range of ? (hex 3F) to - (hex 7E). 

Raster Attributes (") 

The " (2/2) character is the set raster attributes command. This command se­
lects the raster attributes for the sixel data string that follows it. You must use 
the command before any sixel data string. The " command overrides any raster 
attributes set by the macro parameter described above. You use the following 
format for the " command. 

II Pan Pad; Ph; Pv 
2/2 ** 3/11 ** ** ** 

where 

Pan and Pad define the pixel aspect ratio for the following sixel data 
string. Pan is the numerator, and Pad is the denominator. 
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Pan 

-- = pixel aspect ratio 
Pad 

The pixel aspect ratio defines the shape of the pixels the terminal uses to 
draw the sixel image. 

Pan defines the vertical shape of the pixel. Pad defines the horizontal 
shape of the pixel. For example, to define a pixel that is twice as high as 
it is wide, you use a value of 2 for Pan and 1 for Pad. 

If you use the set raster attributes command (") in a sixel data string, you 
must specify a pixel aspect ratio. You can only use integer values for Pan 
and Pad. The VT300 rounds the pixel aspect ratio to the nearest integer. 

Ph and Pv define the horizontal and vertical size of the image (in pixels), 
respectively. 

Ph and Pv do not limit the size of the image defined by the sixel data. 
However, Ph and Pv let you omit background sixel data from the image 
definition and still have a color background. They also provide a concise 
way for the application or terminal to encode the size of an image. 

NOTE: The VT300 uses Ph and Pv to erase the background when P2 is 
set to 0 or 2. 

Color Introducer (#) 

The # (2/3) color introducer starts a color selection sequence. There are two 
ways to select colors. 

• Select a color map entry by number. 
• Use HLS (hue, lightness, and saturation) or RGB (red, green, blue) 

colors. 

Basic Colors - You can use the following format to select a basic color map 
entry. 

# Pc 
2/3 ** 

where 

Pc is the color number (Table 14-1). 

NOTE: The VT330 has 4 available color map entries, the VT340 has 16. · 
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HLS or RGB Colors - You use the following format to specify HLS or RGB 
colors. HLS and RGB are universally recognized color coordinate systems. 

# Pc 
2/3 ** 

where 

Pu; Px; Py; Pz 

3/11 ** ** ** ** 

Pc is the color number. 

Pu is the color coordinate system (HLS or RGB). 

Px, Py, and Pz are the color coordinates in the specified system. Table 
14-1 lists the possible values. 

Tablel44 

Graphics Carriage Return ($) 

The $ (2/4) character indicates the end of the sixel line. The active position 
returns to the left page border of the same six el line. You can use this charac­
ter to overprint lines. 
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Graphics New Line (-) 
The - (2/13} character indicates the end of a sixel line. The active position 
moves to the left margin of the next sixel line. 

Parameter Separator (;) 
The ; (3/11} character separates numeric parameters in a device control string. 
·If there is no number before the separator, the terminal assumes that parame-
ter is 0. If there is a number after the separator, the terminal assumes that 
parameter is 0. 

SIXEL SCROLLING MODE 
You can set the sixel scrolling mode by using the Sixel Scrolling feature in the 
Graphics Set-Up screen. You can also select this mode by using the sixel 
display mode (DECSDM} control function. 

Sixel Scrolling Enabled 
When sixel display mode is enabled, the sixel active position begins at the 
upper-left corner of the ANSI text active position. Scrolling occurs when the 
sixel active position reaches the bottom margin of the graphics page. When 
sixel mode is exited, the text cursor is set to the current sixel cursor position. 

The VT300 sends a sixel next line (-} character following a sixel dump. The top 
line of the sixel image may scroll off the screen 
if (1} your application returns the sixel dump to the terminal, or (2} you per­
form a sixel dump to a video terminal connected to the VT300 printer port. 

NOTE: You can prevent the sixel image from scrolling off the screen by dis­
abling the sixel scrolling feature. 

Sixel Scrolling Disabled 
When sixel scrolling is disabled, the sixel active position begins at the upper­
left corner of the active graphics page. The terminal ignores any commands 
that attempt to advance the active position below the bottom margin of the 
graphics page. When sixel mode is exited, the text cursor does not change from 
the position it was in when sixel mode was entered. 
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Sixel Display Mode Control Function 

You can select the sixel scrolling mode by using the six el display mode 
{DECSDM) control function. 

When sixel display mode is set, the Sixel Scrolling feature is enabled. When 
sixel display mode is reset, the Sixel Scrolling feature is disabled. 

To set DECSDM, the control function is. 

CSI ? 8 
9/11 3/15 3/8 

0 
3/0 

h 
6/8 

To reset DECSDM, the control function is. 

CSI ? 8 
9/11 3/15 3/8 
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PART 4 
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LOCATOR DEVICES 

This chapter describes how to program your VT300 terminal for use with a 
locator device. You use a locator device to move the cursor and select position 
coordinates on the screen. With a locator device, you can easily move the 
graphics input cursor to a specific point or enter data to application programs. 
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There are two locator devices you can use with your terminal, a mouse or 
graphics tablet. You connect the device to the rear of the terminal. These de­
vices use a serial line input/output format with the micro-DIN connector. 

VSXXX-AA MOUSE 

Digital's VSXXX-AA mouse is a small handheld device, with three buttons on 
top and a roller ball on the bottom . You can write applications that use the 
mouse as an input device. You can use the three buttons on the mouse to send 
data to an application. 

The roller ball controls cursor movement. When you move the mouse on a flat 
surface, the roller ball turns. The cursor moves in the direction you move the 
mouse. You can move the cursor in any direction, and place it anywhere on the 
screen. 

If you pick the mouse up, the cursor stops moving on the screen. The cursor 
stays at this point until you put the mouse down and move the roller ball along 
the surface again. 

VSXXX-AB GRAPHICS TABLET 

Digital's VSXXX-AB tablet has three parts. 

Tablet 
Puck 
Stylus 

The tablet has a flat, square surface similar to a tabletop. To move the cursor, 
you move the puck or stylus over this surface. The tablet has a position­
sensitive grid that senses the position of the puck or stylus. 

The puck is a handheld device with crosshair markings that help you select 
precise coordinates on the tablet. The puck has four buttons that serve the 
same purpose as the buttons on the mouse. You can program the buttons to 
send position reports when pressed or released. 

The stylus is a handheld device that resembles a pen. The stylus has two but­
tons, a barrel and a tip. The barrel is a button on the side of the pen you can 
press to send data to an application. You activate the tip by pressing the pen 
down onto the tablet surface. 
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To move the cursor, you move the puck or stylus over the tablet surface. You 
do not have to touch the surface, but the tablet or stylus must be within 0.65 
cm {0.25 in) of the surface to move the cursor. When the puck or stylus is 
close enough to the tablet surface to move the cursor, the puck or stylus is in 
proximity with the tablet. 

If you remove the puck or stylus from the tablet surface while the tablet is 
plugged in, then the VT300 uses the last known tablet position. 

Unlike the mouse, the tablet is an absolute positioning device. The layout of 
the tablet corresponds roughly to the layout of the screen. The next section 
explains tablet-to-screen mapping. 

Tablet-to-Screen Mapping 

The VT300 screen maps to the bottom two-thirds of the tablet surface. 
Applications cannot use the top third of the tablet. The points at the top third 
of the tablet map to the top visible scan line of the screen. 

The complete horizontal extent of the tablet's coordinate system maps to the 
complete horizontal extent of the screen. However, the tablet has borders to 
compensate for the difference between the screen's coordinate system and the 
tablet's system. 

The vertical extent at the bottom of the tablet's coordinate system maps to the 
complete vertical extent of the screen. The tablet must also have borders in the 
vertical direction. 

The origin of the tablet's coordinate system is at the lower-left corner of the 
tablet surface, so the lower Y coordinates on the tablet map to the horizontal 
extent of the screen. The upper Y coordinates map to the top scan line of the 
screen. 

LOCATOR CURSOR 

The VT300 can use any one of the following graphics cursors styles with a 
locator device. 

Cross hair 
Diamond 
Rubber band line 
Rubber band box 
User-defined 

ReGIS, 4010/4014 
ReGIS 
ReGIS 
ReGIS 
ReGIS 

{default input cursor) 
{default output cursor) 
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In ReG IS mode, software can select the cursor style by using the cursor con­
trol option to the screen command: S(C(I)). See Chapter 2 for details on the 
ReGIS screen command. 

In 4010/4014 mode, the terminal only uses the crosshair cursor style. 

LOCATOR BUTTONS 

In graphics input mode, pressing a locator button sends a cursor position re­
port to the host. The mouse has three buttons. The graphics tablet includes a 
puck with four buttons, and a stylus with a barrel button and a tip switch. All 
the buttons serve the same purpose - they send locator data to the host. 

A locator button can be in one of two states, up (released) or down (pressed). A 
change from one state to another is called a transition. You can program the 
buttons to send reports in three different ways. 

• 
• 

When pressed 
When released 

• When pressed or released 

You can also program the locator buttons to send specific codes or control func­
tions to the host. Programming locator buttons is described later in this chap­
ter. Table 15-1 shows the default codes that each button sends when pressed or 
released. 

If the host requests a report when none of the buttons are in use, the terminal 
responds with a null-button code: CSI 240 -

ENTERING DATA WITH THE LOCATOR DEVICE 

Before you can enter data with a locator device, the terminal must be in a 
graphics input mode. You can use three different graphics input modes with 
the VT300. 

ReGIS one-shot graphics input mode 
ReGIS multiple graphics input mode 
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ReGIS One-Shot Graphics Input Mode 

An application can select this mode with the following ReGIS command. 

R(IO) 

In one-shot mode, the terminal suspends processing of received characters and 
commands. The terminal buffers all received characters, until it leaves one-shot 
mode. 

When the terminal enters graphics input mode, the input cursor appears on the 
screen. 

Moving the Graphics Cursor - You can move the input cursor around the 
screen by moving the locator device. 

Mouse 
The input cursor moves as you move the mouse over a flat surface. 

Tablet 
The input cursor moves as you move the stylus or puck across the tablet sur­
face. 

Arrow Keys 
The input cursor moves as you press the corresponding arrow key on the key­
board. If a mouse is connected to the locator port, you can use the arrow keys 
or the mouse interchangeably to move the cursor. If a tablet is connected, you 
can the arrow keys to move the cursor only when the puck or stylus is not in 
proximity with the tablet surface. 

Requesting a Cursor Position Report - In one-shot mode, the terminal cannot 
sent a position report until the application sends a request to the terminal. You 
use the ReGIS report position interactive command to request a position re­
port. 

R(P(I)) 

After sending the report position interactive command, the application does not 
receive a report until you press an active key or locator button. 

Sending a Cursor Position Report - You can send a cursor position report 
from the keyboard or locator device. 

Mouse 

Tablet 

Keyboard 

Press any mouse button. 

Press any puck, or stylus button. 

Press any non-arrow key that is active. 
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When you send a report, the following actions occur. 

1. If you use the keyboard 
The terminal sends the character code or control function of the key 
pressed to the host. 

If you use the mouse or tablet 
The terminal sends the code of the button pressed to the host. 
Table 15-1 lists the default codes. Digital's mouse has three buttons, 
the tablet's puck has four. 

Your application can redefine the codes that the locator buttons 
send to the host. User-defined codes override the default codes. See 
"Programming Locator Device Buttons" later in the chapter. 

2. The terminal sends the position report. 
The terminal sends the current coordinates of the input cursor to 
the host. The terminal sends this report as an absolute bracketed 
extent in ReGIS coordinates (such as [X,Y]). 

3. The terminal exits one-shot mode. 
The graphics input cursor disappears from the screen when the ter­
minal exits graphics input mode. 

ReGIS Multiple Graphics Input Mode 

An application can select this mode with the following ReGIS command. 

R(Il) 

In multiple mode, the user moves the cursor and sends reports as in one-shot 
mode. Multiple mode differs from one-shot mode in the following ways. 

• The terminal processes characters and commands as it receives 
them from the host. This feature lets the terminal perform graphics 
input and output at the same time. 

• The terminal does not exit graphics input mode after the terminal 
sends a cursor position report. In multiple mode, the terminal can 
send an indefinite number of position reports. 

• When you press a button or an application requests a report, the 
terminal immediately sends a position report. 

• To exit multiple mode, the application must send the ReGIS RHO) 
command. The input cursor remains on the screen until the applica­
tion sends this command. 
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Sending A Cursor Position Report - In multiple mode, there are two ways 
for the application to receive a report. 

• Send R(P(I)) to the terminal. 
An application can request an immediate position report by send­
ing the ReGIS report position interactive command to the ter­
minal. When the terminal receives R(P(I)), it immediately sends a 
position report to the application. 

• Press a locator button. 
When you press (or release) a locator button, the terminal imme­
diately sends a position report to the application. 

Notes on Multiple Mode 

• To exit multiple graphics input mode, you must exit ReGIS. To 
re-enter multiple mode, you must use the ReGIS R(ll) command 
again . 

• 
You cannot use the four arrow keys to position the input cursor as 
you can in ReGIS one-shot graphics input mode. If you press an 
arrow key in multiple mode, the terminal sends that keys's escape 
sequence to the host. If the host system is set to echo all of the 
input that it receives, then the escape sequence will be sent back 
to the terminal, causing ReG IS to abort. 

To prevent this, you should either 

turn off the host system's echoing function (using a com­
mand such as SET TERM/NOECHO on VMS), or 

program your application to read terminal input in such a 
way as to prevent echoing input back to the terminal. 

ReGIS Locator Reports 

Locator reports begin with the code(s) of the active non-arrow key or locator 
button pressed. Following this code is the current position of the input cursor. 
The terminal sends the input cursor position as an absolute bracketed extent in 
user coordinates. The report ends with the carriage return character (CR). 
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The following list shows some examples of locator reports and their meaning. 

• One-shot mode 

A[102,200]<CR> 

The user pressed the letter 'A' with the cursor at position 
102,200. 

• One-shot or multiple mode 

<CSI>241-[102.5,200]<CR> 

The user pressed the left mouse button with the input cursor at 
position [102.5,200]. <CSl>24r is the default sequence sent 
when you press the left mouse button. 

• Multiple mode 

<CSI>240-[100,100]<CR> 

The terminal received the ReGIS report position interactive com­
mand R(P(I)). < CSI > 24<r is the null button sequence. The null 
button sequence indicates this report is the result of an applica­
tion request, not a locator button transition. The cursor is at posi­
tion [100, 100]. 

Synchronizing Locator Reports Between 
the Terminal and Application 

The way you synchronize input cursor position reports between the terminal 
and your application depends on whether the terminal in is one-shot graphics 
input mode, or multiple graphics input mode. 

In One-Shot Mode - In one-shot mode, the terminal cannot send a report until 
it receives the ReGIS R(P(I)) command. To synchronize reports, your applica­
tion must keep count of the R(P(I)) commands sent to the terminal. 

Multiple Mode Synchronization - In multiple mode. the terminal can send a 
report at any time. To synchronize reports, the application must be able to rec­
ognize the format of each ReGIS input cursor position report. See "ReGIS 
Locator Reports" earlier in this chapter for the report formats. 
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Tektronix Graphics Input Mode 

Tektronix GIN mode is available only when the terminal is in 4010/4014 mode. 
Tektronix GIN mode is similar to ReGIS one-shot mode. The cursor moves and 
the terminal sends reports as in ReGIS one-shot mode. 

An application can select this mode with the following escape sequence. 

ESC SUB 
1/11 1/10 

The only input cursor available in Tektronix GIN mode is the crosshair. See 
Chapter 13 for the format of the 4010/4014 mode position report. 

USING A LOCATOR DEVICE WITH DUAL SESSIONS 

This section describes how a locator device acts in a dual-session environment. 
You may want to review the chapter on dual sessions (Volume 1, Chapter 141 
before you continue. 

Locator Device Attributes in a Dual-Session Environment 

• The locator device and the keyboard share the same input buffer, 
so they always send data to the same session. That is, the locator 
device and the keyboard are always associated with the active 
session. 

• Each session independently selects graphics input mode. Either 
session can use a locator device without affecting the other 
session. 

• The VT300 lets users display data from two sessions at the same 
time, using windows. In this environment, the locator cursor 
moves freely only in the active session's window. To change the 
active session, use the Switch Session key. 

PROGRAMMING LOCATOR DEVICE BUTTONS (DECLBD) 

You can program the locator device buttons to send codes that are different 
from the default codes. Table 15-1 lists the default codes. 

Programming locator buttons is similar to programming function keys on the 
keyboard (Volume 1, Chapter 111. You use a device control string containing 
button definitions. 
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There are three programmable buttons on Digital's mouse. four on the tablet's 
puck, and two on the tablet's stylus. The VT300 lets you program all the but­
tons on the device you use. Each button can send a different code when 
pressed or released. 

The VT300 lets you program up to six characters for each transition (up or 
down). 

The terminal does not save your locator button codes in nonvolatile RAM 
(NVR). When you turn off or reset the terminal, you lose any locator button 
codes you defined. Unlike user-defined keys (UDKs), you cannot program the 
locator buttons from set-up. 

DECLBD Device Control String 

You use the following device control string to define the function of locator 
buttons. 

DCS Pc$ w KyllStdllStul; ... ; Kyn/Stdn/Stun ST 

where 

DCS (9/0) introduces device control strings. DCS is a Cl control character 
that you can also express as ESC P (1/11 5/0) when coding for a 7-bit 
environment. 

Pc is the clear parameter. Pc determines how the locator buttons are 
cleared. 

Pc 

0 or none 

1 

Meaning 

Clear all button definitions before 
loading new values (default). 

Clear one button at a time, before 
loading a new value. 

NOTE: You can only use 6 characters per button transition (pressed or re­
leased). 

$ w (2/4, 7/7) are the intermediate and final characters that identify this 
device control string as a DECLBD string. 
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Kyl/Std/Stu ; ... are the button definition strings. 

Kyl is the number of the button you are defining. 

Kyl Button Device 

1 Left Mouse, puck, or stylus barrel 
2 Middle Mouse, puck, or stylus tip 
3 Right Mouse or puck 
4 Fourth Puck only 

I (2/151 is the slash character. This character separates the button 
selector number, up button value, and down button value in each 
button definition. 

Std is the down string value. This value represents the code the se­
lected locator button sends when pressed. The value is a string of 
hex pairs, each representing one 8-bit character. 

You can use hex values in the following ranges. 

3/0 through 3/9 (0 through 9) 
4/1 through 4/6 (A through F) 
6/1 through 6/6 (a through f) 

When you combine these hex values, you can represent any 8-bit 
code. You can use up to 6 characters (6 hex pairs) for each Std 
value. 

Stu is the up string value. This value represents the code the se­
lected locator button sends when released. You code this value the 
same as Std above. 

; (3/11) is a separator character. This character separates each but­
ton definition string. 

ST (9/12) is the string terminator and indicates the end of the DCS. ST is 
a Cl control character that you can also express as ESC \ (1/11, 5/12) 
when coding for a 7-bit environment. 

Notes on DECLBD 

• When you use the DECLBD function in an application, you may 
want to clear all the button definitions. Then you can define the but­
tons as used in that application. 
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• When you redefine a locator button, the old definition is lost. 

• Locator button definitions are not stored in nonvolatile RAM (NVR). 
When you turn off or reset the terminal, you lose your definitions. 

Examples of Locator Button Definitions 

• You can use the following sequence to clear the locator buttons. 

DCS 0 $ w ST 
9/0 3/0 2/4 7/7 9/12 

• Suppose you want to define locator button 1 on Digital's mouse. You 
want the button to send a carriage return (CR) when released, and 
the default PFl key code, SS3 P, when pressed. You want to do 
this without clearing any other buttons. The first part of your 
DECLBD sequence would look like this. 

DCS 1 $ w 1 I 
9/0 3/1 2/4 7/7 3/1 2/15 

The 1 after the w character indicates that this sequence defines loca­
tor button 1 on the mouse. The hex code for the carriage return 
character is D. 

The hex code for the default PFl key control function is as follows. 

SS3 =BF hex 
P = 50 hex 

The rest of the DECLBD sequence after the first slash would look 
like this. 

8F50 
button 
released 

2/15 
D 
button 
pressed 

ST 
9/12 

The complete string would look like this. 

DCS 1$w1 I 8F50 ID ST 
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SUMMARY 

Table 15-2 is a summary of the control functions and commands described in 
this chapter. 

Table 15-2 Locator Command Summary 

Name 

ReGIS 

One-shot 
graphics 
input mode 

Multiple 
graphics 
input mode 

Command 

R(IO) 

R(Il) 

Request cursor R(P(I)) 
position 
report 

4010/4014 Mode 

GIN mode ESCSUB 

Function 

(1) Selects one-shot mode. 
(2) In multiple mode, exits 

multiple mode and selects 
one-shot mode. 

Selects multiple mode. 

In one-shot or multiple mode, 
requests a cursor position 
report from the terminal. 

In one shot mode,.· the terminal 
sends the report when you press 
a locator button. 

In multiple mode, the terminal 
sends the report immediately. 
The terminal also sends a report 
when you press a locator button. 

Selects graphics input mode. 
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PRINTING GRAPHICS 

Selecting a Format for Printing, 255 
Graphics Expanded Print Mode (DECGEPM), 256 
Graphics Print Color Mode (DECGPCM), 256 
Graphics Print Color Syntax (DECGPCS), 256 
Graphics Print Background Mode (DECGPBM), 257 
Graphics Rotated Print Mode (DECGRPMl, 257 

Sending Graphics to the Host or Printer, 258 
Graphics to Host (MCI, 258 
Graphics to Printer (MC), 258 

Sixel Graphics Levels - Matching Your Printer, 258 
Level 1 Sixel Devices, 259 
Level 2 Sixel Devices, 260 
LA210 Printer, 260 

16 

Program Example for Printing a REGIS Image on the LN03, 261 
Summary, 262 

This chapter describes the control functions you use to format and print graph­
ics on a local printer connected to the VT300. You can also print graphics di­
rectly from the terminal, by pressing Shift-Local Print. See Chapter 11 of 
Installing and Using the VT330/VT340 Video Terminal 

SELECTING A FORMAT FOR PRINTING 

This section describes the control functions you use to format graphics before 
printing them from the screen. These control functions affect print screen com­
mands. If you do not have a printer connected to the terminal, the terminal 
ignores these functions. 

PRINTING GRAPHICS 255 



Graphics Expanded Print Mode (DECGEPM) 

This control function selects whether the terminal sends a compressed or ex­
panded graphics image to the printer. The compressed image fits on A4 or 
8-1/2 inch wide paper. The expanded image fits on 13 inch wide paper. 

Default: Compressed 

Mode 

Set 
(Expanded) 

Reset 
(Compressed) 

· Sequence 

CSI ? 4 3 h 
9/11 3/15 3/4 3/3 6/8 

CSI ? 4 3 I 
9/11 3/15 3/4 3/3 6/12 

Action 

Selects an expanded image 
of about 300 x 200 mm 
(12 x 8 in), for a graphics 
print screen operation. 

Selects a compressed image 
of about 150 x 75 mm 
(6 x 3 in) for a graphics print 
screen operation. 

Graphics Print Color Mode (DECGPCM) 

This control function selects whether the terminal sends a color or black and 
white image to the printer. You should only use the color setting with the 
VT340. 

Default: Black and white 

Mode Sequence Action 

Set CSI ? 4 4 h Sends a color image to the 
(Color) 9/11 3/15 3/4 3/4 6/8 printer during a graphics 

print screen operation. 

Reset CSI ? 4 4 I Sends a black and white 
(Black and 9/11 3/15 3/4 3/4 6/12 image to the printer 
white) during a graphics print 

screen operation. 

Graphics Print Color Syntax (DECGPCS) 

This control function selects which color coordinate system the terminal uses in 
print color mode (DECGPCM). You should only use this function with a VT340. 

You can select one of two universal color coordinate systems, HLS (hue, light­
ness, and saturation) or RGB (red, green, and blue). 

256 PRINTING GRAPHICS 



Default: HLS 

Mode Sequence Action 

Set CSI ? 4 5 h Selects ROB color format 
(ROB) 9/11 3/15 3/4 3/5 6/8 for a graphics print screen 

operation. 

Reset CSI ? 4 5 I Selects HLS color format 
(HLS) 9/11 3/15 3/4 3/5 6/12 for a graphics print screen 

operation. 

Graphics Print Background Mode (DECGPBM) 

This control function selects whether the terminal sends the background area 
to the printer during a graphics print screen operation. This control function 
only works when print color mode (DECOPCM) is set (color). 

Default: No background 

Mode Sequence Action 

Set CSI ? 4 6 h Sends all screen data for 
(Background) 9/11 3/15 3/4 3/6 6/8 the graphic, including the 

background. 

Reset CSI ? 4 6 I Sends all screen data for 
(No 9/11 3/15 3/4 3/6 6/12 the graphic, except the 
background) the background. 

Graphics Rotated Print Mode (DECGRPM) 

This control function selects whether the terminal sends a compressed or ro­
tated graphics image to the printer. 

Default: compressed 

Mode Sequence Action 

Set CSI ? 4 7 h Selects an image of about 
(Rotated) 9/11 3/15 3/4 3/7 6/8 200 x 300 mm (8 x 12 in), ro-

tated 90 degrees. 

Reset CSI ? 4 7 I Selects a compressed image 
(Compressed) 9/11 3/15 3/4 3/7 6/12 of about 150 x 75 mm (6 x 3 

in). 
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SENDING GRAPHICS TO THE HOST OR PRINTER 

This section describes the control functions you use to send graphics to the 
host or a local printer. 

Graphics to Host (MC) 

This control function causes ReGIS hard copy commands to send screen im­
ages to the active host session. See Part 1 of this volume for details on ReGIS. 
The terminal ignores this function if the printer is assigned to the inactive ses­
sion. See Volume 1, Chapter 14 of this manual for details on session 
management. 

CSI ? 2 
9/11 3/15 2/2 6/9 

After receiving this command, the terminal sends screen images to the host, 
when the ReGIS hard copy command is received. 

Graphics to Printer (MC) 

This control function causes ReGIS hard copy commands to send screen im­
ages to the printer. See Part 1 of this volume for details on ReGIS. The 
printer prints the ReGIS images as they appear on the screen. You can use 
either of the following sequences. 

CSI ? or CSI ? 0 i 
9/11 3/15 6/9 9/11 3/15 3/0 6/9 

After receiving this command, the terminal sends screen images to the printer, 
when the ReGIS hard copy command is received. 

SIXEL GRAPHICS LEVELS - MATCHING YOUR PRINTER 

Different printers produce different output quality. This section describes the 
sixel graphics levels you can use to match the capabilities of the printer con­
nected to your terminal. 

. ' 
A sixel is a group of six pixels in a vertical column. A pixel is the smallest 
displayable unit on the screen. A sixel is represented by 6 bits in a character 
code. Each pixel in the sixel corresponds to each bit in the character code. A 
value of 1 for a bit indicates that a pixel is on, a 0 value indicates a pixel is 
off. Chapter 14 describes sixel graphics in detail. 

Sixel printing is the printing of each defined sixel in left-to-right, top-to-bottom 
order. 
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There are two ways to send sixel information to a local printer, press Local 
Print or send a media copy command. 

Local Print Key 
When you press Local Print, the VT300 sends a carriage return (CR) to 
the printer to reset the printing position to the left margin. Then the ter­
minal sends the sixel device control string. 

Media Copy Command 
When an application sends a media copy command to the VT300 (such as 
Graphics to Printer), the terminal does not send a carriage return to the 
printer. The terminal sends only the sixel device control string. Omitting 
the carriage return lets the application initialize the starting sixel position. 

The VT300 supports different levels of the sixel graphics protocol to match the 
capabilities of the local printer used. The user can select the sixel graphics 
level from the Printer Set-Up screen. 

The sixel graphics level determines how the terminal matches the printer's as­
pect ratio, horizontal grid size, background printing, and color printing capabi­
lities. The VT300 has a pixel aspect ratio of 1 to 1. 

Level 1 Sixel Devices 

Level 1 sixel devices do not support the following sixel protocol commands. 

Set raster attributes 
Background select 
Horizontal grid size 
Macro parameter 

Level 1 devices have a fixed aspect ratio of 2 to 1 (2 horizontal pixels to 1 
vertical pixel), and a horizontal grid size of approximately 188 x 0.025 mm 
(7.5 x 0.001 in). Level 1 is the factory-default for the VT300. 

At level 1, the terminal always sends sixel device control strings to the printer 
in a 7-bit format as follows. 

ESC P 1 q S ... S ESC \ 

where 

S ... S is the sixel data defining the image. 

A typical level 1 device is Digital's LA50 printer. 
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Level 2 Sixel Devices 

Level 2 sixel devices support the following sixel protocol commands. 

Set raster attributes Horizontal grid size 
Background select Macro parameter 

At level 2, the VT300 sends sixel data to the printer in the following format. 

ESC P Pnl; Pn2; Pn3; q " Pn4; Pn5; Pn6; Pn7 S ... S ESC \ 

where 

Pnl is the macro parameter. Pnl is always 0 for level 2 print operations. 

Pn2 is the background select parameter. 
1 = background printing disabled. 
2 = background printing enabled. 

Pn3 is the horizontal grid size. By default, the horizontal grid size is 6 for 
compressed images, and 9 for expanded or rotated images. 

Pn4 is the pixel aspect ratio numerator. By default, Pn4 is set to 1. 

Pn5 is the pixel aspect ratio denominator. By default, Pn5 is set to 1. 

Pn6 is the horizontal extent parameter. Pn6 represents the number of pi­
xels in an image horizontally. 

Pn7 is the vertical extent parameter. Pn7 represents the number of pixels 
in an image vertically. 

S ... S is the sixel data defining the image. 

Typical level 2 printers are Digital's LA75 and LN03 printers. 

NOTE: You must use level 1 to print expanded or rotated images on an LA 75. 
This selection compensates for firmware differences between the printer and 
terminal. 

LA21 O Printer 

Digital's LA210 printer is a special case. The LA210 is similar to a level 2 
device, but does not recognize the set raster attributes command. At the 
LA210 level, the VT300 uses macro parameter 9 to specify a 1 to 1 aspect 
ratio with a grid size of 338 x 0.025 mm (13.5 x 0.001 in). 

For compressed print operations, the VT300 uses the same sixel device control 
string format as in level 1. 
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For expanded and rotated print operations, the VT300 uses the following sixel 
device control string format. 

where 

ESC P 9 q S ... S ESC \ 

9 is the macro parameter. This parameter specifies a 1 to 1 aspect ratio 
with a grid size of 338 X 0.025 mm 113.5 X 0.001 in). 

S ... S is the sixel data defining the image. 

Program Example for Printing a ReGIS Image on the LN03 

The following program prints an expanded ReGIS image on an LN03 laser 
printer. To print an expanded ReGIS image from your VT300 terminal to a 
local LN03 printer, perform the following steps. 

1. In the Printer Set-Up screen, set the Sixel Print Option feature to 
"expanded". 

2. Use the following escape sequences in your program (ESC = 
escape character). 

Enable Initialize Disable 
Printer Printer Landscape Clear Printer 
Port Settings Format Margins Port 
- - - - - - - - - - - - - - - _ .. 

(DECSTR) (PFS) (DECSHORP) 
ESC[5i ESC[!p ESC[?21J ESC[w ESC[4i 

ReGIS display addressing command sets the terminal to full screen addressing. 
ReGIS hard copy command sends the image to the printer. 

ESCPpS(A[0,0][799,499]H) ESC\ 

For more information, see Volume 2, Chapter 2 of the VT330/VT340 
Programmer Reference Manual. 
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SUMMARY 

Table 16-1 is a summary of the graphics printing control sequences in this 
chapter. 
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A VT240 STYLE 
HLS COLOR PROGRAMMING 

Chapter 2 describes how to select HLS colors in ReGIS, using the output map­
ping control option to the screen control command. To select a color or shade, 
use the command values listed in Table A-1. 

264 APPENDIX A: VT240 STYLE HLS COLOR PROGRAMMING 



,, 

HLS Cotor su,~cifiier 1fCont)•. ,'?<,:< 

APPENDIX A: VT240 STYLE HLS COLOR PROGRAMMING 265 



NOTE: The color names specified are only rough approximations of the spe­
cific shades. Actual color perception depends on factors such as 

• the intensity, quality, and adjustment of the screen, 
• external lighting, and 
• your own color perception. 
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DIFFERENCES BETWEEN THE VT300 B 
AND OTHER DIGITAL TERMINALS · 

This appendix describes some differences between the VT300 and previous 
Digital terminals. 

ReGIS Plane Select Control Command, W(F < n >) 
The VT340 terminal has more graphics planes than previous Digital terminals. 
This may affect the way your present ReGIS programs appear on the screen. 
You may have to adjust some ReGIS applications to produce the same output 
that appears on your VT240 or VT125 terminal. 

The VT240 and the VT330 have two graphics planes. The ReGIS W(F3) com­
mand enables writing or erasing in all graphics planes. 

The VT340 has four graphics planes. To enable writing or erasing in all 
graphics planes, you must use W{F15). This command also works for the 
VT240 and the VT330. 

For more information, see Chapter 3. 

ReGIS Vector Command, V 
On the VT240, the ReGIS vector command (V) includes the point drawn to, but 
not the point drawn from. 

On the VT300, the ReGIS vector command includes the point from, but not 
the point drawn to. 

This may affect the appearance of your current ReGIS images on the VT300. 

For more information, see Chapter 5. 
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VT340 Color Maps 
In the VT340. there is only one set of values for both the color and mono­
chrome maps. 

For more information. see Chapter 2 

Displaying Sixel Images 
The VT300 scrolls sixels. The VT240 does not scroll sixels. 

The VT800 sends a sixel next line (-) character following a sixel dump. The top 
line of the sixel image may scroll off the screen if nl your application returns 
the sixel dump to the terminal, or (2) you perform a sixel dump to a video 
terminal connected to the VT300 printer port. 

NOTE: You can prevent the si:x:el image from scrolling off the screen by dis­
abling the si:x:el scrolling feature in the Graphics Set-Up screen. 

For more information. see Chapter 14. 
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GLOSSARY 

2-plane bitmap 

Graphics page memory for the VT330. In a 2-plane bitmap, each pixel is repre­
sented by a 2-bit code. A 2-bit code has four possible values, so the VT330 can 
display up to four different shades of gray at a time. 

4-plane bitmap 

Graphics page memory for the VT340. In a 4-plane bitmap, each pixel is repre­
sented by a 4-bit code. A 4-bit code has 16 possible values, so the VT340 can 
display up to different 16 colors or shades at a time. 

Absolute location 

An unsigned coordinate pair that specifies a location based on the screen ori­
gin. For example, [X,Y]. 

Active position 

The current cursor location. Usually, the point that was last moved to or drawn 
to. 

Background intensity 

The color or shade of the background on the screen. 

Bounded position stack 

An option to the ReGIS vector or position command that lets you save the last 
active position by pushing it onto a stack. You can return the active position to 
the last saved position by popping the saved position off the stack. 
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Closed curve sequence 

A series of locations the terminal uses to interpolate a curve whose endpoints 
meet. 

Color map 

In the VT330, the four output map locations used to store a monochrome in­
tensity value. 

In the VT340, the 16 ouput map locations used to store intensity values. Each 
location has a monochrome and a color intensity value. 

Command key letter 

A single letter that identifies the beginning of a ReGIS command. For exam­
ple, P identifies a position command. 

Complement writing 

A ReGIS writing style that lets you draw over an image, using the "opposite" 
shade or color. Complement writing ignores the current foreground intensity, 
and affects only those areas defined by 1 bits (foreground) in the bit pattern 
memory. 

Coordinate pair 

Two values [X,Y] that define a specific location on the screen. The X value 
defines a location parallel to the horizontal axis. The Y value defines a location 
parallel to the vertical axis. 

Curve interpolation 

The action the terminal takes to complete a curve, based on a series of coordi­
nates you specify. 

Default 

A standard value used by the terminal when the user or program does not 
specify a value. 

Display addressing 

The limits of the screen area used for drawing graphics. The terminal uses 
screen coordinates to address (draw or move to) a point on the screen. The 
default limits for the VT300 are the coordinates [0,0] and [799,4 79]. 
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Display cell 

The size of the screen area used to display each character. The same display 
cell is used for all characters. 

Erase writing 

A ReGIS writing style that lets you write over an existing image by using the 
background color. 

Foreground Intensity 

The color or shade of the foreground on the screen. The terminal uses this 
color/shade to draw images when you use the overlay or replace writing style in 
ReGIS. 

Graphics cursor 

An indicator that represents the active position on the screen when you use 
ReGIS. There are two types of graphics cursor, an input cursor and an output 
cursor. You can use the default cursor characters or select your own. 

Gray scale 

In the VT330, the four levels of intensity used for drawing, ranging from white 
to black. 

In the VT340, the 16 levels of intensity used for drawing, ranging from white 
to black. 

HLS color system 

A color coordinate system for specifying colors, based on their hue, lightness, 
and saturation. See RGB color system. 

Input cursor 

A graphics cursor that appears when the terminal is in ReGIS graphics input 
mode. The default input cursor is a crosshair. 

Line pattern 

An 8-bit pattern that ReGIS uses to draw lines. You can use a standard pat­
tern or select your own. 
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Macrograph 
A stored string of ReGIS commands or command segments. You use a single 
letter to name each macrograph. You use macrographs to store text and com­
mands that you use repeatedly. 

Mask specifier 
One or more characters you can use to define a new graphics cursor style. The 
mask specifier can be a loaded, or built-in character. 

Mnemonic 

An abbreviation or acronym for a command or a control character. 

Monochrome map 
The four output map locations that the VT330 uses to select the intensity of 
the display. Each location stores a different intensity, from white to black. 

Offset 
A distance from a given location. 

Open curve sequence 
A series of points that the terminal uses to interpolate a curve whose endpoints 
do not necessarily meet. 

Output cursor 
A graphics cursor that appears when the terminal is waiting for ReGIS input 
from the host system. The output cursor indicates the current drawing position. 
The default output cursor is a diamond. 

Overlay writing 

A ReGIS writing style that lets you draw only in the foreground, not the 
background. 

Pixel 
A picture element. The smallest displayable unit on the screen. 

Pixel vector (PV) system 
In ReGIS, a method for selecting the direction to draw or move incrementally 
on the screen. You can select from eight different directions, at 45 degree in­
crements. 
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Position stack 

A set of coordinate positions that ReGIS uses in sequence. You use position 
stacks to move the cursor to several positions in a single vector or position 
command. There are two types of position stacks, bounded and unbounded 

PV multiplication factor 

An integer used to select the number of pixels to move for each PV value 
specified. ReGIS uses the PV multiplication factor for all PV values you enter. 
You can change the PV mulitplication factor. 

Relative location 

A point on the screen measured from a specified location, rather than from the 
screen origin. 

ReGIS 

Digital' s graphics instruction set that lets you build images from standard geo­
metric forms, such as lines, curves, and circles. 

Replace writing 

A ReGIS writing style that lets you draw in both the foreground and the 
background. 

RGB color system 

A coordinate system for specifying colors, based on the three primary colors 
red, green, and blue. See HLS color system. 

Screen origin 

The first ReGIS coordinate at the upper-left corner of the screen. This coordi­
nate is [0,0). 

Shading reference line 

A horizontal or vertkal line that ReGIS uses when shading images. Shading 
occurs between the shading reference line and the point being drawn or moved 
to. 
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Unbounded position stack 

An option to the ReGIS vector or position command that lets you save a non­
existent position by pushing it onto a stack. The active position does not move 
when the saved dummy position is popped off the stack. See bounded position 
stack. 

Unit cell 

The maximum size of each display character within the display cell. 

Vector 

A directed line. You use the ReGIS vector command to draw lines. 

Vertex 

One of the points defining a polygon. 
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PART 1 ReGIS 

·A· 
Absolute position, 89 
Absolute/relative position, 91 
Active screen location, 12 
Address range, 25 to 26 
Alphabet 0 set, 161 
Alternating displays 

and plane select control, 56 
Angle brackets < >, 4 
Arcs, 116 to 120 

center at current position, 11 7 to 
118 

center at specified position, 119 to 
120 

connecting, 185 
Arrow keys, 1 77 
ASCII character set 

default for ReGIS, 135 
Assigning a number to a soft charac­

ter set, 162 
At sign·(@). See Macrographs 

·B· 
Background intensity control (I), 3 7 

to 38 

Index 

Backspace (BS) character, 9, 133, 
168 

Baseline, 144 
for italics, 152 
for subscripts, superscripts, and 

overstrikes, 154 
Binary patterns 

standard, 48 to 50 
user-specified, 50 to 51 

Bitmap, 26 
and writing styles, 56 to 65 

Bounded position stack (B), 94 to 95, 
104 to 105 

Bracketed extents, 6 
Brackets, 8, 11 

-C-

Call letter 
for macrographs, 167, 168 
for macrograph reports, 173 
for soft character sets, 163 

Carriage return (CR), 9, 133, 168, 
173, 174 

Changing color values (VT340), 35 to 
37 

ROB values, 35 to 36 
HLS values, 36 to 37 
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Changing monochrome values, 33 to 
35 

Changing the color or shading of an 
image, 30 to 38 

Character cell 
loading, 163 to 165 
shading characters, 80 

Character cell size, 131. See also 
Character size options 

Character code table, 135 
Character distortion with tilt angles, 

145 to 146 
correcting distortion, 146 to 14 7 

Character format, 131 to 132 
Character height multiplier (HI, 143 
Character orientation, 132 
Character mask, 40, 41 
Character set option (Al, 135 to 138 

select GL character set (LI, 136 
select GR character set (RI, 137 
selecting user-defined sets, 138 

Character set report, 175 
Character sets, 131 

built-in sets, 133 
default, 135 
selecting a built-in 7-bit set, 136 
selecting a built-in 8-bit set, 137 
selecting a user-defined set, 138 

Character size multiplier (M), 144 
Character size options (S), 139 to 

142 
standard character cell sizes, 140 
display cell size, 141 
unit cell size, 141 to 142 

Character spacing, 138 to 139 
Character tilt. See String and char­

acter tilt options 
Circles, 112 to 116 

center at current position, 112 to 
113 

center at specified position, 114 to 
116 
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Clear macrograph, 1 70 
Closed figures, 190 
Color. See also Changing color 

values 
foreground intensity, 53 to 54 

Color map values, 32 to 33 
changing, 35 to 37 

Color specifying systems. See HLS 
and RGB 

Combining commands, 193 to 196 
Command display mode, 13 

notes on, 14 
Command key letter, 4 

and pattern memory, 48 
Command summary, 5 
Command syntax, 5 to 9 

argument and option formats, 6 to 
9 

brackets, 8 
command key letter, 6 
commas and spaces, 9 
parentheses, 7 
quotes, 8 

Commas and spaces, 9, 11 
in text strings, 134 

Complement writing (Cl, 59 to 62 
and plane select control, 56 

Complex images 
drawing, 193 to 196 
filling in, 188 to 190 

Control characters, 9 to 10 
in text strings, 133 

Conventions, 4 
Coordinate position values, 8 
Crosshair cursor, 13 
Cursor position 

polygon fill command, 190 
Cursor position report, 1 73 
Cursors. See Graphics cursors 
Curve and arc option, 184 
Curve command, 111 to 129 

arcs, 116 to 120 



circles, 112 to 116 
command summary, 128 to 12~ 
curve interpolation, 121 to 125 
example format, 112 
temporary write control, 126 to 

127 
Curve interpolation, 121 to 125 

closed curve sequence, 122 to 123 
open curve sequence, 124 to 125 

Curves, connecting, 185 

-D-

D ash patterns, 49 
Decimal integer strings, 9 
Default values 

summary, 14 to 17 
Define macrograph. 168 to 169 
Diamond cursor, 13 
Display addressing, 24 to 26 

making ReGIS images portable, 
25 

Display cell size, 141 
Display graphics page IP), 41 
Display text 

quotes, 8 
Dot patterns, 49 
Draw dot, 101 
Drawing complex images, 193 to 196 
Draw line, 101 

-E-

Entering and exiting ReGIS, 13 
Erase writing (E), 63 to 65 
Error condition report, 175 to 176 

error codes, 1 76 
Escape sequences, 13 
Exponential values, 9 

in screen address values. 25 

-F-

Filling in drawings. See also Polygon 

fill command 
circles and ellipses, 184 
complex polygons, 188 to 190 
squares, rectangles, and diamonds, 

182 
Foreground intensity {I), 53 to 54 

-G-

Graphics cursor control (C), 39 to 41 
graphics output cursor (H), 39 to 

40 
graphics input cursor (I), 40 to 41 

Graphics cursors 
cursor position, 12 
cursor styles, 12 to 13 
input cursor, 12 
output cursor, 12 

Graphics input modes (I), 177 to 180 
multiple graphics, 178 to 1 79 
one-shot, 177 to 178 
report position interactive, 1 79 to 

180 
Graphics left (GL) table for 7-bit 

characters, 135 
select GL character set (L), 136 

Graphics page 
display graphics page (P), 41 
select graphics page (P), 97 

Graphics planes, 54 to 56 
Graphics right (GR) table for 8-bit 

characters, 135 
select (GR) character set (R), 137 

Graphics tablet, 177 
Graphs, examples, 12-2 to 12-4 
Gray scale effects, 80 

-H-

Halftone effects, 80 
Hard copy control (H), 27 to 29 

printing offset, 29 
Height and width values, 8 
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Hex code table for loading charac­
ters, 164 

Hex values used to define the con­
tents of a character cell 

format, 7 
HLS color system, 36 to 37, 

Appendix A 
HLS default values 

VT330, 30 
VT340, 32, 33 

HLS specifier, 53 
Horizontal reference line, 75 
Horizontal tab (HT) character, 9, 

133, 168 
How the terminal draws characters, 

131 to 132 

-1-

Input cursor, 12, 40 to 41 
Invoke macrograph, 1 70 
ISO Latin-1 character set 

default for ReGIS, 135 
for shading characters, 80 

Italics option (I), 152 

-L-

Line feed (LF) character, 9, 14, 133, 
168 

Lines, drawing. See Draw line 
patterns, 48 to 53 

Load character cell, 163 to 165 
Load command, 161 to 166 

command summary, 166 
default settings, 1 7 
load character cell, 163 to 165 
quotes for character set name or 

call letter, 8 
select character set, 162 
specify name, 162 to 163 

Locator device, 1 77 
Locator device buttons, 179 
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-M-

Macrograph contents report, 1 73 to 
174 

Macrographs, 167 to 171 
as text character, 133 
clear macrograph, 1 70 
command summary, 1 71 
define macrograph, 168 to 169 
description, 167 
invoke macrograph, 1 70 
option format, 7 

Macrograph storage status, 174 
Margins 

in display addresses, 26 
Mask 

character, 40, 41 
plane, 54 

Monochrome map. See VT330 
Monochrome shades 

VT330 and VT340, 34 
Mouse, 177 
Move commands. See Position 

command 
Moving the cursor to a new page, 97 
Multiple graphics input mode, 178 to 

179 
entering, 178 
exiting, 1 79 
moving the input cursor, 179 
sending a report, 179 

-N-

Naming a soft character set, 162 to 
163 

National replacement character sets 
selecting, 136 

Negative addresses, 26 
Negative pattern control (N), 65 to 

66 
effect on erase writing, 63 to 65 

Nesting macrographs, 167 



Null position in curve sequences, 
122, 124 

Numeric values, 9 

-0-

0ne-shot graphics input mode, 1 77 
to 178 

entering, 177 
moving the input cursor, 1 77 
requesting a report, 178 
sending a report, 1 78 

Option and suboption format, 6 
Output cursor, 12, 40 
Output mapping control (M), 30 to 

37 
changing color values (VT340), 35 

to 37 
changing monochrome values, 33 

to 35 
VT330 monochrome map, 30 to 31 
VT340 monochrome/color map, 32 

to 33 
Overlays 

and plane select control, 56 
Overlay writing (V), 57 
Overstriking, 154 
Overview, 3 to 22 

-P-

Pages. See Graphics pages 
Parentheses, 7 
Pattern control (P), 48 to 53 

select standard pattern, 48 to 50 
specify binary pattern, 50 to 51 
pattern multiplication, 52 to 53 

Pattern memory, 48 
reversing, 65 

Pivot point for drawing a character, 
132 

Pixel array, 12 
Pixels, 10 

Pixel vector (PV) offset values 
and display addressing, 24 
format, 7 

Pixel vector offset position, 92 
Pixel vector (PV) system, 18 to 20 
Plane select control (F), 54 to 56 

applications, 56 
selecting VT330 planes, 55 
selecting VT340 planes, 55 

Polygon fill command, 182 to 192 
command summary, 191 to 192 
complex polygons, 188 to 190 
curve and arc option, 184 
notes, 190 
position option, 185 to 186 
temporary write controls option, 

186 to 188 
vector option, 182 to 183 

Position command, 88 to 98 
command summary, 98 
select graphics page (P), 97 
set position arguments, 88 
position stack options, 94 to 96 

Position option, 185 to 186 
Position reports, 177 
Position stack options 

polygon fill commands, 190 
position commands, 94 to 96 
vector commands, 103 to 107 

Preventing transmission errors, 1 7 
Printing 

a screen image, 27 
compressed or expanded format, 

29 
Printing offset, 29 
PV direction values, 92 
PV multiplication, 20 

for scroll argument, 26 to 27 
for write control command, 4 7 

PV number, 18, 19 
PV spacing (subscripts, superscripts, 

and overstrikes), 154 
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-Q-

Quoted string 
control characters, 10 

Quotation marks, 8 
in text strings, 134 

-R-

Rectangle error character, 138 
Relative position, 90 
Replace writing (R), 58 
Report command, 172 to 181 

character set, 175 
command summary, 181 
cursor position, 1 73 
error condition, 175 to 1 76 
graphics input modes (I), 1 77 to 

180 
macrograph contents, 173 to 174 
macrograph storage status, 174 
report position interactive, 1 79 to 

180 
Report options, 172 
Report position interactive, 1 79 to 

180 
Requesting an input cursor position 

report, 179 
Resynchronization command(;), 18 

as text character, 133 
RGB color system, 35 to 36 
RGB default values 

VT330, 30 
VT340, 32, 33 

RGB specifier, 53 
Rubber band cursors, 13 
Running examples, 21 to 22 

VT330 versus VT340, 21 

-$-

Screen address values, 24 to 25 
Screen addressing 

and printing offset, 29 
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Screen aspect ratio, 25 
Screen control command, 23 to 45 

address range, 25 to 26 
background intensity control (I), 

37 to 38 
command summary, 42 to 45 
display addressing, 24 to 26 
display graphics page (P), 41 
graphics cursor control (C), 39 to 

41 
hard copy control (H), 27 to 29 
output mapping control (M), 30 to 

37 
screen address values, 24 to 25 
screen erase (E), 38 to 39 
scroll argument, 26 to 27 
temporary write control (W), 27, 

39 
time delay (T), 38 

Screen controls 
default settings 15 

Screen coordinates, 11 to 12 
Screen erase (E), 38 to 39 
Screen origin, 11 
Scroll argument, 26 to 27 

PV multiplication, 26 to 27 
Select GL character set (L), 136 
Select GR character set (R), 137 
Select graphics page (P), 97 
Selecting user-defined (loadable) sets, 

138 
Select shading character, 80 to 81 
Select shading reference line, 7 5 to 

79 
Select (soft) character set, 162 
Semicolon (;). See Resynchronization 

command 
Set position arguments, 4-1 

absolute position, 89 
absolute/relative position, 91 
pixel vector offset position, 92 
relative position, 90 



Shades 
foreground intensity, 53 to 54 
VT330 and VT340, 34 

Shading complex figures, 82 to 84 
Shading control (S), 67 to 84 

defining a reference line, 7 5 to 79 
selecting a shading character, 80 

to 81 
turning on and off, 69 to 7 4 
complex figures, 82 to 84 

Shading reference line, 67, 75 to 79 
using more than one line, 82 to 84 

Shift-arrow key, 177 
Size options for text characters, 139 

to 142 
Standard patterns for writing, 48 to 

50 
Status of ReGIS operations. See 

Report command 
Storing graphic images and com­

mands. See Macrographs 
String and character tilt options, 144 

to 151 
character distortion, 145 to 146 
correcting distortion, 7-19 
string/character tilt, 150 to 151 
string tilt (D), 1-48 to 149 

String/character tilt, 150 to 151 
String tilt (D), 148 to 149 
Subscripts, 154 
Superscripts, 154 

-T-

Temporary text control, 153 
Temporary write control (W), 39, 4 7 

curve command, 126 to 127 
polygon fill command, 186 to 188 
to change PV multiplication factor. 

93 
text command, 156 to 15 7 
vector command, 108 to 109 

Text command, 130 to 160 
character· set option (A), 135 to 

138 
character spacing, 138 to 139 
command summary, 158 to 160 
default settings, 1 7 
height multiplier (H), 143 
how the terminal draws charac­

ters, 131 to 132 
italics option (I), 152 
PV spacing - subscripts, super­

scripts, overstrikes, 152 
size multiplier (M), 144 
string and character tilt options, 

144 to 151 
temporary text control, 153 
temporary write control, 156 to 

157 
text strings, 133 to 134 

Text strings, 133 to 134 
control characters in, 133 
format, 134 

Time delay (T), 38 

-U-

U nbounded position stack (S), 95 to 
96, 106 to 107 

Unit cell size, 141 to 142 
User-defined cursors, 13, 40 to 41 
Using a macrograph. See Invoke 

macrograph 
Using your own character sets, 161 

to 162 

-V-

Vector command, 99 to 110 
command summary, 110 
draw dot, 101 
draw line, 101 
example format, 100 
position stack options, 103 to 107 
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temporary write control, 108 to 
109 

Vector option, 182 to 183 
Vertical reference line, 7 5 

note on compatibility, 79 
Vertices, 190 
VT300 screen, 10 
VT330 monochrome map, 30 to 31 
VT330 2-plane bitmap, 30, 54, 55 

effect of complement writing, 59 
to 61 

VT340 monochrome/color map, 32 to 
33 

VT340 4-plane bitmap, 30, 54, 55 
effect of complement writing, 59 

to 62 

-W-

Wraparound 
in relative positioning, 90 

Write control command, 46 to 87 
command summary, 85 to 87 
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foreground intensity (I), 53 to 54 
negative pattern control (N), 65 to 

66 
pattern control (P), 48 to 53 
plane select control (F), 54 to 56 
PV multiplication (M), 4 7 
shading control (S), 67 to 84 
writing styles, 56 to 65 

Write controls 
default settings, 15 

Writing patterns 
standard, 48 to 50 
user-specified binary patterns, 50 

to 51 
pattern multiplication, 52 to 53 

Writing styles, 56 to 65 

-X-

[X, Y] coordinate system, 10 to 12 
scaled by terminal, 24 
syntax, 11 

[X, Y] screen position values, 4 



PART 2 4010/4014 MODE 

401X CR Processing feature in 
Graphics Set-Up screen, 222 

7-bit ASCII character set, 203 

-A-

Aligned mode, 201, 214, 221 
Alpha mode, 221 to 223 

character sizes, 221 
control characters, 222 to 223 
erasing characters with spaces and 

backspaces, 223 
margins for two-column writing, 

221 to 222 
Arrow keys, 227 to 228 
ASCII character code functions, 204 

to 209 
ASCII character set, 203 
ASCII control characters, 210 to 211 

keys used to send, 211 

-B-

Bypass condition, 220 
Byte values for encoding coordinates, 

225 

-C-

C hanging operating modes, 219 to 
220 

Character distortion, 202 
Character sizes, 201 to 202 

aligned mode, 201 
enlarged mode, 201 

Clear bypass c'ondition, 213 
Clear Display field in Set-Up 

Directory screen, 220 
Clearing the screen, 220 
Communication. 203 to 209 
Complement mode, 214 
Control characters, 209 to 211 

escape sequences, 218 

Crosshair cursor, 227 
CR effect, 202 
Ctrl key, 211 

-D-

Delete character, 21 7 
DEL implies low Y strap option, 202, 

217 
disabling in set-up, 209, 217 

Direct-view storage tube technology, 
200, 201 

Drawing images without storing 
them, 201 

Drawing single pixels, 226 

-E-

Enhanced graphic module (EGM), 
223 

12-bit screen addressing, 202 
Enlarged mode, 201, 214 to 215, 221 
Entering and exiting 4010/4014 

mode, 218 to 219 
Erase mode, 214 
Escape sequence introducer, 204, 216 

to 217 
Escape sequences, 212 to 218 

available functions, 212 
for control characters, 218 

ESC SUB sequence to enter graph­
ics input mode, 227 

-F-

FS control character to enter point 
plot mode, 226 

-G-

Graphics input (GIN) mode, 227 to 
228 

screen addressing, 202 
using a locator device (mouse or 

tablet), 228 
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using arrow keys to move the 
cursor, 227 to 228 

Graphics input terminators, 202 
Graphics tablet, 209, 228 
Graph mode, 223 to 225 

drawing command, 224 
encoding coordinates, 224 to 225 
line patterns, 224 

GS control character used to start a 
line, 224 

-1-

Ignored functions, 217 
Ignoring characters from the host, 

220 
Incremental plot mode, 226 to 227 

·L· 
LCE flag 

escape sequence introducer condi­
tion, 216 to 217 

LF effect, 202 
Locator device, 209 

-M-

Mouse, 209, 228 
Moving the cursor without drawing, 

226 

·N· 
Next Page key, 220 

-0-

0u tput map settings, 218 
Overlay mode, 213 

. p. 

Point plot mode, 226 
Prevent response to CRs or LFs, 216 
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Print hard copy of the bitmap, 213 

·R· 
Raster-scan technology, 200, 201 
Raster writing modes, 201 
Refresh rate, 201 
Request terminal status, 212 
Restrictions, _201 to 202 

character sizes, 201 to 202 
enhanced graphics module (EGM), 

202 
fonts, 202 
write-through mode, 201 

RS control character to enter incre­
mental plot mode, 226 

Rules for sending a short address, 
225 

-$-

Scrolling not available, 222 
Select character size, 214 to 215 
Select raster writing mode features, 

213 to 214 
Select vector patterns, 215 to 216 
Set alpha mode, 213 
Set bypass condition, 213 
Set GIN mode, 213 
Set LCE flag, 216 to 217 
Set point plot mode, 213 
Set-up support, 202 
Strap options, 201, 202 
Supported features, 200 to 201 

·T· 
Tekpoints, 202, 223, 224, 225, 226 

.y . 

VT300 screen addressing. 202, 224 
to 225 



PART 3 SIXEL GRAPHICS 

-A­

Applications 
design character sets and fonts, 

231 

-B-

Background color parameter, 233 
Bitmap data, 231 

-C-

Color introducer (#), 235 to 236 
Color specifiers, 236 
Control functions, 234 

-D-

DC S control character, 232 
Device control string', 232 to 234 
Digital printers that recognize sixels, 

232 

-G-

Gr a phics carriage return ($), 236 
Graphics new line (-), 237 
Graphics repeat introducer (!), 234 

-H-

Horizontal and vertical image size, 
235 

Horizontal grid size parameter, 233 

-M-

Macro parameter, 232 

-0-

Overprinting lines, 236 

-P-

Parameter separator (;), 237 
Pixel aspect ratio, 232, 234 
Pixels, 231 

-R-

Raster attributes ("), 234 to 235 

-S-

Selecting colors, 235 
basic colors, 235 
HLS or RGB colors, 236 

Sending sixel data, 232 
Sixel data characters, 233 
Sixels 

defined, 231 
represented by character codes, 

231 
ST string terminator, 234 
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PART 4 USING LOCATOR DEVICES 
AND PRINTING GRAPHICS 

Mouse and Tablet 

·A· 
4010/4014 mode cursor, 244 

·B· 
Button definition strings, 251 

-C-

Clear button(s) parameter, 250 
Coordinate system, 243 

-D-

DCS control string introducer, 250 
DECLBD device control string, 250 

to 252 
examples, 252 
notes, 251 to 252 

Defining buttons, 250 to 252 
Dual sessions, 249 

·E· 
Entering data with the locator de­

vice, 244 to 248 

-G-

G r a phics input mode, 244 to 249 
Graphics tablet, 242 to 243 

tablet-to-screen mapping, 243 

-H-

Hex values for button definitions, 
251 

Horizontal and vertical extent of tab­
let, 243 

-L-

Locator buttons, 244 
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application can redefine codes, 246 
default codes, 244 
programming, 249 to 252 
using windows, 249 

Locator cursor, 243 
Locator device commands. 253 to 

254 
Locator devices, 241 
Losing codes when you turn off the 

terminal, 250 

-M-

Mouse, 242 

-P-

Programming locator device buttons 
(DECLBD), 249 to 252 

default codes, 244 
Puck, 242 

·R· 
ReGIS cursors, 243 
ReGIS locator reports, 247 to 248 

synchronizing reports, 248 
ReGIS multiple graphics input mode, 

246 to 247 
sending a cursor position report, 

247 
ReGIS one-shot graphics input mode, 

245 to 246 
moving the graphic cursor, 245 
requesting a cursor position re­

port, 245 
sending a cursor position report, 

245 to 246 

-S-

S tylus, 242 

-T-

Tektronix graphics input mode, 249 



-U-

U ser-defined cursors, 243 

-W-

Windows, 249 

Printing Graphics 

·A· 
A4 paper, 255 

·B· 
Background select parameter 

level 2 printers only, 260 

-c-
Command summary, 262 to 263 

-H-

HLS color system, 256, 257 
Horizontal grid size, 259 

level 1 printers, 259 
level 2 printers, 260 

-L-

LA50 printer, 259 
LA75 and LN03 printers, 260 
LA210 printer, 260 
Local Print key, 259 

-M-

Macro parameter, 

level 2 printers only, 260 
Media copy command, 258, 259 

.p. 

Pixel aspect ratio, 259 
level 1 printers, 259 
level 2 printers, 260 

Printing format, 255 to 257 
color printing - graphics print 

color mode, 256 
color system - graphics print 

color syntax, 256 to 257 
graphics print background mode, 

257 
page size - graphics expanded 

print mode, 256 
rotated image - graphics rotated 

print mode, 257 

-R-

Raster attributes parameter 
level 2 printers only, 260 

Resetting the printing position to the 
left margin, 259 

ROB color system, 256, 257 

-S-

S ending graphics 
to the host, 258 
to the printer, 258 

Sixel graphics levels, 258 to 261 
level 1 devices, 259 
level 2 devices, 260 
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