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PREFACE

This User's Guide is a summary of the specifications and
functions of Version 3.2 of the BitGraph text-and-graphics
terminal, Although it contains a brief tutorial example in
Chapter 3, it is primarily a reference document. Many users
of the BitGraph terminal need only know how to turn the
terminal on and off, and some basic setup information, and
this is provided in Chapter 3. Such users will need very
little of the reference information in this Guide. This is
as it should be.

Chapter 1, the Introduction, gives a brief overview of the
characteristics of the BitGraph terminal.

Chapter 2 presents recommended site preparation,
installation, and user maintenance procedures.

Chapter 3 presents the basic features of the BitGraph
terminal, and tells how to get started using it. With a
simple example it indicates how BitGraph command sequences
program the terminal.,

The details on all the various command sequences recognized
and returned by the terminal, organized by terminal
emulation mode, are described in Chapter 4,

Chapter 5 presents a summary of reference material on the
communications and peripheral interface options supported by
the BitGraph terminal.
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There are three appendixes of supplementary information and
tables at the end of this Guide. Appendix A contains a
summary of the ASCII character set codes. Appendix B
contains a summary of the terminal command sequences, listed
both alphanumerically and by functional class. The data
format used to transmit packed pixel data to the terminal is
defined in Appendix C.

Definitions of technical terms used throughout this manual
are gathered in the Glossary.

Each of the terminal command sequences is cross-referenced
in an extensive index at the end of the manual.

While all the BitGraph commands are described here, to learn
how to program the BitGraph terminal or to develop MC68000
programs on a host computer and download them into it, you
must use the BitGraph Programmer's Manual (BBN Computer
Corporation document 032T002).

-Vi-
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CHAPTER 1
INTRODUCTION

The BitGraph terminal combines the reliability and cost
effectiveness of raster-scan CRT technology with a high-
performance microprocessor architecture to produce a low-
cost advanced graphics terminal. The BitGraph terminal was
developed by BBN Computer Corporation for multimode graphics
applications, where multiple variable-sized character fonts
and detailed graphical information are combined on the
display screen,

The BitGraph terminal stores graphical data as a direct
bitmap in semiconductor memory, and its hardware
automatically retrieves such data for display refresh. All
other operations on the bitmap data are performed by the
MC68000 processor. This is one reason the BitGraph terminal
is more flexible and cost-effective in design than terminals
that employ elaborate hardware to perform special functions
that for many applications are neither useful nor necessary.

The BBN BitGraph terminal provides a high-resolution 1024~
pixel by 768-pixel display on a large, vertically mounted 9
inch by 12 inch black-and-white screen. It allows users to
load a large number of fonts into the terminal and to select
from them at will, and it provides a variety of character-
oriented cursor-addressing and editing commands.

The BitGraph terminal supports graphical display
applications vector-drawing commands and raster operations
to manipulate rectangular regions of the screen., Commands
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are also provided to change a variety of modes and
parameters within the terminal, such as the baud rate, the
nominal size of characters, the use of flow control, or the
rendition of characters and vectors on the screen.

Besides the advanced functionality provided by its native
mode, the BitGraph Terminal also supports emulations of the
DEC VT52, DEC VT100, and Tektronix 4010 terminals.
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CHAPTER 2
INSTALLATION AND USER MAINTENANCE

2.1 Site Considerations

In general, the BitGraph terminal, shown in Figure 2.1, can
be placed anywhere that an electric typewriter might be
placed. Care should be taken, however, to avoid extremes of
temperature and humidity, such as from closed rooms without
air-conditioning or constant exposure to direct sunlight.
The terminal should not be placed in any location where it
may get wet. Consult the data sheet specifications for more
exact environmental considerations.

2.2 Unpacking and Installation

The BitGraph terminal shipping carton should contain the
following items:

One BitGraph terminal display unit.
One BitGraph terminal keyboard unit.
One BitGraph terminal User's Guide.
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To install the BitGraph terminal:

1.

Remove the BitGraph terminal display unit
from the shipping carton and place it in the
desired work area.

Place the keyboard in front of the monitor
and plug the keyboard interconnection cable
into J4, located on the I/0 connector panel
at the rear of the unit. Screw the small
strain relief screws on the connector into
the I/0 panel.

Verify that the on/off circuit breaker
switch, located at the rear of the unit, is
in the off position. Insure that a 3-prong
grounded power outlet is available.

Connect the power cord coming from the
display unit to the wall outlet.
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5. Attach the host EIA cable so that the 25-pin
connector mates with J6 on the I/0 connector
panel. Again, strain relief should be
provided by the small screws on the 25-pin
connector. If communications protocol other
than EIA RS-232-C is to be used, consult the
Interface Information for description of the
necessary cables and connector assignment.
NOTE: 1if the host computer does not assert
CTS and DCD (pins 5 and 8, respectively) pin
4 must be jumpered to pin 5, and pin 8 to pin
20.

6. Depress the power switch to provide power to
the terminal. After approximately one
minute, you should see a banner at the top of
the display, which contains a message
indicating what version of the terminal
firmware you have. You should also see a
blinking cursor below the banner,

7. Adjust the display intensity, if necessary,
by turning the remote brightness control
located near the on/off switch.

8. Refer to the Configuration Parameters section
of Chapter 4 to change any of the terminal
mode settings, such as baud rate, parity,
etc., The terminal is now ready to use.

2.3 User Maintenance

The keyboard keys are the only moving parts of the BitGraph
terminal; they require no preventive maintenance. All of
the metal and plastic BitGraph terminal surfaces may be
cleaned with a soft cloth, dampened with a mild soap and
water. Cleaners with solvents should not be used, as they
may damage the finish, For best display quality, the
surface of the display tube should be wiped occasionally
with a soft, slightly damp cloth to remove fingerprints and
dust. Care should be taken not to spill liquids of any sort
into either the keyboard or the display unit. Such spillage
can damage the circuitry.



BitGraph User's Guide

The BBN Mouse is an optional interactive pointing device
that requires little maintenance if operated correctly. The
Mouse should be operated on a clean, dry surface, and care
should be taken not to touch or otherwise interfere with the
action of the mechanical ball bearing located on the bottom
of the Mouse.
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CHAPTER 3
TUTORIAL

If any terms in this Guide are unfamiliar to you, please
refer to the glossary at the end, following the Appendixes.

3.1 Overview: I/0 and Character Interpretation

The BitGraph terminal is an intelligent terminal used for
the graphical display of visual images. The BitGraph
terminal also supports a number of input or output devices,
such as a typewriter-like keyboard, an interactive input
device (mouse), and a hardcopy printer. It is normally
connected to a computer system, called the "host," or to a
telecommunications system used to access one or more host
computers.,

The host computer typically interacts with the BitGraph by
sending and receiving 8-bit characters over the RS-232
communications link. The terminal may print characters that
it receives directly on the screen, or it may interpret them
according to the current "mode" of the terminal.

The BitGraph terminal interprets three types of ASCII
character sequences: printing characters, control
characters, and control sequences.

o Normally, printing characters flow down the
communications line from the host computer, and

3-1
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the BitGraph terminal firmware translates them
into specific font characters. The terminal
then displays these characters in linear order
along a horizontal line, moving the cursor to
the next character position after displaying
each character.

o0 The BitGraph terminal uses control characters to
perform low-level actions such as communications
link flow control. Control characters, which
are nonprinting ASCII characters, are described
fully in Section 4.3.

o The terminal uses control sequences to perform
higher-level actions, such as loading a font, or
drawing a line.

The BitGraph terminal acts upon the characters that it
receives in different ways, depending upon the current state
of the terminal. These terminal states include its
emulation mode, the character set that it is using as the
default font, and where the cursor is with respect to the
limits of the screen.

3.2 Example: Drawing a Line

The BitGraph firmware acts upon commands to create graphic
images. Some commands require little or no context to be
acted upon. For example, a control sequence may draw a line
or vector from the current position of the cursor to the
display position indicated in the sequence. To draw a line
from the upper left-hand corner of the screen (the "home"
position) to the lower right-hand corner, place the cursor
in the upper left corner by sending the Cursor Position
command (CUP) with default arguments:

ESC [ H
The line is then drawnh by sending the vector-draw command
(BBNDRAW) , with the coordinates of the lower right-hand

corner.:

ESC : 768 ; 1024 d

3=2
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Recall that the spaces shown in the examples are NOT
actually part of the command sequence and should not be
sent. Note that the above two sequences and all that follow
in this tutorial may be transmitted from the host computer,
or typed directly by the user on the keyboard, with the
BitGraph in Local mode.

3.3 Character Sets and Fonts

Other actions, such as drawing a character, depend on the
character set or font being used. The terminal may use the
default font, or some other specified font. When the
terminal is initially powered up, the default font is the
built-in font. When the BitGraph terminal receives a
printable ASCII character down the communications line, it
prints that character in the default font at the current
cursor position, and then moves the cursor to point to the
next character location. The host computer may specify that
a character be displayed in another font. In such a case,
the terminal displays the character in the same position,
but it may update the cursor to point to a different next-
character location, depending on the width of the character
just printed.

In general, the BitGraph firmware allows you to omit or
default most parameters in a reasonable fashion. For
example, if you specify that an ASCII character should be
printed in a loaded font, without that font having actually
been loaded, the firmware will display the character in the
built-in default font.

3.4 Regions

A region is a rectangle on the display that has all the
characteristics of the entire BitGraph display, but may not
necessarily occupy the entire display. In other words, a
region is a virtual display. Region 0, the default region,
describes the characteristics of the whole display. Region
0 may not be modified by a region command.

Definition of a region does not invoke any automatic screen

management functions in the BitGraph firmware - it is merely
a technique to cause the firmware to restrict its attention

3-3
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to a smaller portion of the display. One region is always
selected, and all commands to update the display refer only
to the selected region of the display. The BitGraph firmware
does not support overlapping windows in the normal sense.
While it is legal to define regions whose rectangles
overlap, the BitGraph takes no notice of effects on
information that may have been displayed in regions other
than the current one,

The primary function of a region is to restrict
modifications of the display to pixels within its borders.
All character-, vector-, and point-drawing commands are
clipped so that they only affect pixels within the current
region.

3-4
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CHAPTER 4
PROGRAMMING GUIDE

4.1 Keyboard

The BitGraph terminal is supplied with an 83-key detachable
keyboard arranged as 65 keys in typewriter layout and an
18-key auxiliary keypad. In addition, the keyboard is
equipped with an audible tone generator that supplies
keyclick and bell indications, and 8 light emitting diode
(LED) indicators,

The actions of the nonalphanumeric keys are described below:
LOCAL

When the terminal is in LOCAL mode, characters typed on the

keyboard are immediately interpreted by the terminal instead

of being transmitted to the host computer. Characters
arriving from the host computer are discarded.
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ARROW KEYS

Each of the arrow keys » ¥ €= =» transmits a unique sequence
to the host computer, as shown in the accompanying table.

If the host transmits the identical sequence, or if the
terminal is in LOCAL mode, the cursor is moved one character
position in the indicated direction.

Cursor VT52 VT100/ANSI Mode, VT100/ANSI Mode,
Key Mode Cursor Key Mode Reset Cursor Key Mode Set
Up ESC A ESC [ A ESC 0 A

Down ESC B ESC [ B ESC 0 B

Right ESC C ESC [ C ESC 0 C )
Left ESC D ESC [ D ESC 0 D

Table 4.1 Cursor Key Sequences

BACKSPACE

This key transmits a backspace code. When it is received,
or when the terminal is in LOCAL mode, it moves the cursor
one character position to the left.

BREAK

This key transmits a break signal by holding the host
communication serial line in a spacing condition for
approximately 0.25 second.

NO SCROLL

When first pressed, this key stops the processing and
display of data from the host computer. When pressed
again, processing and display resume. Nothing is
transmitted to the host as a function of pressing this key.
If host flow control is enabled, an XOF character will be
transmitted to the host when the input buffer begins to fill
if the host continues to transmit characters.

4=2
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RETURN

This key transmits a carriage return code. When it is
received, or when the terminal is in LOCAL mode, it moves
the cursor to the left margin.

LINE FEED

This key transmits a line feed code. When it is received,
or when the terminal is in LOCAL mode, it moves the cursor
one character position downward. If the cursor is on the
bottom margin, a scroll up operation is performed. In
addition, if Line Feed Mode is set, the cursor will be moved
to the left margin; see the Set Mode and Reset Mode
commands. ’

TAB

This key transmits a tab code. When it is received, or when
the terminal is in LOCAL mode, it moves the cursor to the
next tab stop to the right.

Numeric Keypad

The numeric keypad enables the user to enter numbers in a
high-speed, calculator-like fashion. The numerals and the
minus, comma, and period keys send the characters inscribed
on them when they are typed. The ENTER key is equivalent to
the RETURN key.

In addition, the terminal may be programmed to cause each of
the keys on the keypad to send a uniquely identifiable
sequence of characters., Often, it is desirable to
distinguish the keys on the auxiliary keypad from the
corresponding keys on the typewriter keyboard. To do this,
place the auxiliary keypad in keypad application mode. In
this mode, the keys on the keypad transmit unique sequences,
given in the following table. Note that these codes are
compatible with Digital Equipment Corporation's VT100 and
VT52 terminals. The sequences to enter and exit

keypad application mode are given in the DEC VT52 Emulation
section., The sequences to alter cursor key application and
ANSI/VT52 mode are given in the ANSI section under the

Set Mode and Reset Mode commands.

4-3.
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PF1 - PF4

Each of these keys transmits a uniquely identifiable
sequence of characters. The sequence of characters will
depend on which of the several keypad modes is selected.

Keypad Keypad VT52 Keypad VT100/ANSI Keypad

Key Numeric Mode Application Mode Application Mode
0 0 ESC 2?2 p ESC 0 p
1 1 ESC ? q ESC 0 g
2 2 ESC 2 r ESC O r
3 3 ESC ? s ESC 0 s
4 4 ESC ?2 ¢t ESC 0 ¢t
5 5 ESC ? u ESC O u
6 6 ESC 2?2 v ESC 0 v
7 7 ESC ? w ESC O w
8 8 ESC ? x ESC 0 x
9 9 ESC 2?2 y ESC O y
-(minus) -(minus) ESC ?2 m ESC O m
» (comma) » (comma) ESC ?2 1 ESC 0 1
.(period) .(period) ESC ? n ESC O n
ENTER RETURN ESC ? M ESC O M
PF1 ESC P ESC P ESC O P
PF2 ESC Q ESC Q ESC 0 Q
PF3 ESC R ESC R ESC O R
PFY4 ESC S ESC S ESC 0 S

Table 4.2 Keypad Modes

The LED indicators are currently used to distinguish between
the terminal being in On Line or Local mode. The third LED
(L3) is used to indicate that the keyboard is locked, which
happens when the host computer sends a flow control
character (XOF) telling the terminal to suspend input to the
host. Usually this is shortly followed by another flow
control character (XON) telling the terminal to resume
input, and therefore the L3 light blinks momentarily.

44
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If the XON character never appears, the terminal must be
reset, by entering Setup Mode, as described below. Although
this is a rare situation, printing out a binary file may
cause this effect, because an XOF character can be
inadvertently sent by the host.

4,2 Configuration Parameters

A number of configuration parameters can be changed by using
terminal commands. The configuration may then be saved and
will subsequently be restored upon application of power,.
Some of the parameters that can be reconfigured are the
video sense (black on white or white on black), the baud
rate of the host serial port, and automatic flow control
with the host. The details of the user saving and restoring
of configuration parameters are described here; performing
these functions from the host by use of the BitGraph
Terminal Control Sequences is specified in Section 4.5 under
Restore EAROM Context (BBNRECand Save EAROM Context(BBNSEC).

The SETUP key is used to toggle between being in and out of
Setup Mode . When entering Setup Mode the top portion of the
display is saved in a side buffer, and is used to display
the user-settable parameters that may be set and saved. The
original display contents are restored when the terminal
exits Setup Mode. (Note: If a large number of fonts are
downloaded or the user RAM is otherwise full, it is possible
that the attempt to store the top of the user display will
fail. This will result in a blank area at the top of the
display when Setup Mode is exited.)

When in Setup Mode, the mode to be altered is highlighted,
The user selects which mode to alter by using the up and
down cursor keys to move to other modes in the window. When
the cursor is at the top or bottom of the setup window, new
modes will be scrolled onto the display as appropriate.

A mode is changed when the left or right cursor keys is
pressed. The new mode is displayed. A newly selected mode
is not immediately installed; it takes effect when the
cursor is moved to a new mode line, or when Setup Mode is
exited.

4-5
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The following characters may be typed on the keyboard in
Setup Mode with the specified meanings:

0 (zero): Total restart and reset of the terminal.
Identical to power-cycle,

P or p: Exit setup mode and print display. The current
contents of the display are dumped as a bitmapped image
to the line printer. (Assumes the Printer Option is
installed, otherwise just exits.)

S: Save the current setup information in the EAROM.
R: Recall the setup information in the EAROM.

Table 4.3 defines the default settings of the parameters and
modes that are accessible in Setup Mode.

The following is an annotated list of the parameters and
modes that may be changed in Setup Mode, and subsequently
saved under user control. The notation (Set) and (Reset)
refers to the interpretation of binary parameters, which may
be manipulated by the user in Setup Mode, or from the host
computer program by Set/Reset Mode sequences. Refer to
Table 4.3 for the default settings of these parameters.

LOCAL MODE: Values are "online (set)", and "local (reset)",

LOCAL ECHO: When in the Set state, the BitGraph terminal
locally echos all keystrokes. When in the Reset state,

no local echoing takes place., The initial default is
Reset.

SCREEN: Set to "white (set)" for a white background and
"black (reset)" for a black background.

WRAP: Set to "on (set)" if characters printed at the right
margin should wrap to the next line of the display. If
set to "off (reset)" characters will stick at the right
margin.

CURSOR CHAR and CURSOR FONT: Select the character and font
that should be used to display the cursor.

46
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Defaul t
Value Parameter
0, 0 Character and font used to draw the cursor.
1, 0 Character and font used to draw pointer cursor.
<CR> Tekftronix EOT setting.
BG Emulation Mode. (BBNSEM)
18 Font assigned to GO character set. (SCS)
18 Font assigned to G1 character set. (SCS)
Reset Set when G1 character set is selected. (SO, SI)
Reset Modes that are reset initially. Line Feed Mode,
Cursor Key Mode, Origin Mode, Keypad Application
Mode. (SM, RM, Keypad Application Mode, Keypad
Numeric Mode.) Local echo off. Initial default.
Set Modes that are set initially. Screen Mode, Auto
Wrap Mode, Flow Control Mode, Keyclick Mode, Last
Point Mode. (SM, RM) Local echo on.

0 Character graphic rendition. (SGR)

8 Tab stops, initially every 8 columns. (HTS, TBC)
RASTRPL Raster operation code for characters. (BBNSTO)
RASTRPL Point and line drawing RastOp code. (BBNSDO)

9600 Host asynchronous port baudrate setting. (BBNSHB)
0, 0 Margin X and Y settings, respectively.
768, 1024 Margin width and height settings, respectively.

EAROM Default Parameters
Table 4.3
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POINTER CHAR and POINTER FONT: A number of special
characters that are provided in the terminal firmware in
font 0 can be used as either the pointer or standard

text cursor chara
in Table 4.4, bel

corner of the scr

screen background

cter.

The special characters are shown

ow. The text cursor character always
blinks, and the pointer cursor does not. The arrow
characters are defined by the direction they point - NW
is a diagonal arrow pointing towards the north-west
een, assuming that the top is north.
The cursors are generally the opposite shading from the

. The

shadings named in Table 4.4

assume a white background; they automatically reverse on
a black background screen,

Any character of any font can be used as the cursor
characters. These special characters are built in only

for convenience.
Character
255
0

= W N

Symbol
|

—te-
|
I

R
™
"4
N
a
+

Name

Full-screen crosshair
Black box

none - default

NW arrow

NE arrow

SW arrow

SE arrow

White box, black border

Small crosshair

Table 4.4 Built-In Characters for Pointer Character
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TERMINAL EMULATION MODE: Set to "bg", "vt52", "vt100" or
"4010" to select the appropriate emulation.

DRAWING OP and TEXT OP: Sets the raster operation for
drawing lines and text characters, respectively.
Possible values are CLR, SAD, SAND, RPL, ERASE, NOP,
XOR, DRAW, NSAND, SXND, COM, SOND, NS, NSOD, NSOND, and
SET. See the discussion of Rastop for more information
on the meaning of the various operations.

GO FONT and G1 FONT: Sets the GO and G1 font selection. A
value of "18" selects the standard US ASCII font (font
B). A value of "17" corresponds to the United Kingdom
standard font (font A), which replaces the "#" character
in the US ASCII font with the British pound sign.

FLOW CONTROL: Values are "on (set)" and "off (reset)™m.

LAST DOT: Selecting "excluded (reset)" will cause the last
point of all vectors to be omitted (useful when drawing
vectors in complement mode). Selecting "included (set)"
will include the last point.

ORIGIN MODE: Selecting "display (reset)" means that cursor
‘positioning and reporting will be relative to the upper
left corner of the display. If "margins (set)" is
selected, they will be relative to the margin settings.

RENDITION: Selects the character rendition, currently either
"normal" or "reverse" video.

TABS: A marker appears on the tab line at the bottom of the
Setup window at each place where a horizontal tab is
set. A small cursor appears on the tab line when the
primary cursor is over the TABS item, and is moved by
use of the cursor keys. By hitting the TAB key on the
keyboard, the user can toggle specific tab settings
along the tab line.

LINE FEED: If "<LF> (reset)" is selected, the BitGraph
terminal will perform an Index operation when it
receives a Line Feed (octal code 012) control character.
If "<KCR>XLF> (set)" is selected, both an Index and a
Carriage Return operation will be peformed.
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KEY CLICK: The values "on (set)" and "off (reset)"
respectively enable and disable an audible tone when
keyboard keys are depressed.

BAUD: Supported values are all the baud rates provided by
the BitGraph terminal hardware, from 50 to 19200 baud.

PARITY: The sense of the parity code used over the host
RS232 communications interface. Values are: "none",
"even", and "odd",.

4010 EOT: The terminator for cursor coordinate data values
sent from the terminal back to the host computer in
Tektronix 4010 position reports. Normally a hardware
strapping option on 4010s, default is <CR>. Supported
values are "<CR>", "none", and "<CR><EOT>".

4,3 Control Characters

As mentioned in the Tutorial section, the host computer
transmits three types of ASCII-coded characters to the
BitGraph terminal: standard ("printing") characters, control
characters, and control sequences., Control characters have
octal codes 000 through 037, and 177. Those control
characters that cause the BitGraph terminal to take some
action are described in Table 4.5 below. Some control
characters ignored on input are not placed in the input
buffer (NUL) and so may be used as line padding characters.
Others, such as DEL, are placed in the input buffer but not
printed by the terminal firmware. DEL is a printing
character only in font 0.

NOTE

Any control character cancels the
interpretation of a control sequence, if
the sequence is not yet complete. Since
unrecognized control codes cause no
action to be taken, the ANSI CAN
(cancel, octal code 030) command is
effectively implemented.



Chapter 4 Programming Guide

In Table 4.5, the abbreviation AP means "active position."
The active position is usually the current location of the
cursor. The terminal displays in the active position the
next character that is transmitted.
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Control Octal
Character Code Actlion

NUL 000 Ignored on input. Not stored in buffer.

ETX 003 Responds with an ACK (006) character to the
host.

BEL 007 Sounds the bell.

BS 010 Moves AP left one character position. |If AP
Is at left margin, no action occurs.

HT 011 Also TAB. Moves AP to the next tab stop. In
TEK 4010 mode, move one character space
right.

LF 012 Moves AP down one Ilne. |f the ANSI LFM mode
Is set, also moves the horizontal position to
the left margin.

vT 013 In TEK 4010 mode, moves up one char. height.

CR 015 Moves AP to lefTEedge of display. Ends
Tektronix 4010 graphlics output mode or GIN mode.

us Ends Tektronix 4010 graphics output mode or
GIN mode.

SO 016 Switches to the G1 character set selected by
a preceding ANS! SCS sequence.

Sl 017 Switches to the GO character set selected by
a preceding ANSI SCS sequence.

DC1 021 Also called XON, used to perform flow
control; see Set Mode sequence.

DC3 023 Also known as XOF, for flow control.

ESC 033 Introduces a terminal control sequence.

GS 035 Enters Tektronix 4010 graphics mode.

§-12

Interpretation of Control Characters

Table 4.5
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4.4 ANSI Standard Sequences

This section consists of a definition of the standard ANSI
control sequences supported by the BitGraph. As described
in Chapter 2 of this manual, the BitGraph has many control
commands that cause it to take action other than displaying
a character on the display. Through these commands, the
host can command the terminal to move the cursor, change
modes, or take other special actions. Except as noted, all
of the sequences described in this chapter are available for
use at all times, regardless of the terminal emulation mode
currently selected (see Select Terminal Emulation).

The sequences described in this section all conform to
American National Standard X3.4-1977. Refer to the Glossary
for an explanation of the terms Ps and Pn as used in the
parameter specifications.

CPR Cursor Position Report ESC [ Pn ; Pn R

The Cursor Position Report sequence is transmitted by the
BitGraph terminal to the host. It reports the active
position by means of the parameters., The sequence has two
parameters, the first specifying the vertical position and
the second specifying the horizontal position. The default
condition with no parameters present is equivalent to a
cursor at home position.

This control sequence is solicited by the host sending a
Device Status Report sequence with a parameter value of 6.
Note that the numbering of lines depends on the state of the
Origin Mode; see the Set Mode and Reset Mode commands.

CUB Cursor Backward ESC [ Pn D

The Cursor Backward sequence moves the active position to
the left. The distance moved is determined by the
parameter. If the parameter value is zero, one, or missing,
the active position is moved one position to the left. If
the parameter value is N, the active position is moved N
positions to the left. If an attempt is made to move the
active position beyond the left margin, the active position
becomes the left margin,

4-13
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CUD Cursor Down ESC [ Pn B

The Cursor Down sequence moves the active position downward.
The distance moved is determined by the parameter. If the
parameter value is zero, one, or missing, the active
position is moved one position downward. If the parameter
value is N, the active position is moved N positions
downward. If an attempt is made to move the active position
beyond the bottom margin, the active position becomes the
bottom margin,

CUF Cursor Forward ESC [ Pn C

The Cursor Forward sequence moves the active position to the
right. The distance moved is determined by the parameter.
If the parameter value is zero, one, or missing, the active
position is moved one position to the right. If the
parameter value is N, the active position is moved N
positions to the right. If an attempt is made to move the
active position beyond the right margin, the active position
becomes the right margin.

CUP Cursor Position ESC [ Pn ; Pn H

The Cursor Position sequence moves the active position to
that specified by the parameters. The first parameter
specifies the vertical position, the second parameter the
horizontal position. A parameter value of zero or one moves
the active position to the first line or column in the
display, respectively. The default condition, with no
parameters present, is equivalent to a cursor to home
action.

The numbering of lines depends on the state of the Origin
Mode. When the Origin Mode is reset, line numbering is
relative to the upper left corner of the display. When the
Origin Mode is set, line numbering is relative to the upper
left corner of the current margin settings, and the cursor
cannot be positioned outside of the margins. See the

Set Mode and Reset Mode sequences.
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Ccuu Cursor Up ESC [ Pn A

The Cursor Up sequence moves the active position upward.

The distance moved is determined by the parameter. If the
parameter value is zero, one, or missing, the active
position is moved one position upward. If the parameter
value is N, the active position is moved N positions upward.
If an attempt is made to move the active position beyond the
top margin, the active position becomes the top margin.

DA Device Attributes ESC [ Pn ¢
DECID Identify Terminal ESC Z

When sent from the host with a Pn of 0 or no parameter, this
sequence solicits a DA response. The response parameters
are a function of the current emulation mode setting in the
BitGraph (see Select EmulationMode).

Emulation Mode Sequence Sent Notes:
Native ESC [ ? 50 ; <ver> ; <mem> ; <emu> c 1
VT100 ESC [ 21 ; 0c 2
VT52 ESC / Z 3
TEK 4010 ESC [ ? 50 ; <ver> ; <mem> ; <emu> c 1,4

Notes:

1. The <ver> parameter reports the major (maj) and minor
(min) software revision numbers of the BitGraph
terminal software as (maj * 256 + min). For example,
software revision 3.04 is transmitted as "772". The
<mem> parameter is the number of bytes of free memory
remaining in the terminal, divided by 1024. The <emu>
is the current emulation mode setting (see Select
Emulation Mode).

2. These parameters correspond to a VT100 terminal with no
options installed (see VT100 User Guide, pg. 46).

3. These parameters correspond to a VT100 terminal
emulating a VT52 terminal. (see VT100 User Guide, pp.
489 57)-
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4, This sequence is included even though TEK 4010s do not
answer it.

DL Delete Line ESC [ Pn M

The Delete Line sequence deletes the specified number of
lines from the display. The remaining lines below the
deleted area, if any, then move up the number of lines
deleted. If no parameter is specified, one line is deleted.
A parameter of zero or one deletes one line. The active
position is unchanged.

DCH Delete Character ESC [ Pn P

The Delete Character sequence deletes the character at the
active position and possibly other adjacent characters to
the right according to the parameter. Characters to the
right of the deleted characters are shifted left to the
active position. The vacated character positions are
cleared.

A parameter value of zero or one, or a missing parameter,
deletes one character. A parameter value of N deletes N
characters., The active position is unchanged.

DCS Device Control String ESC P

The Device Control String sequence initiates a mode in which
an arbitrary string can be transmitted to the BitGraph
terminal. A device control string is a string of graphic
and formatting characters starting with the first character
after the Device Control String delimiter and terminating
with a String Terminator sequence (ESC \).

In the BitGraph terminal, the Device Control Sequence

introduces those commands that transmit a large bulk of
data:

4-16
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Download or Execute
Load Font Character
Display Pixel Data

The receipt of any nonformatting control character
terminates the device control string, and is then
interpreted normally. The String Terminator sequence is
interpreted as a no-operation by the BitGraph terminal. In
addition, as the above commands all have some form of
inherent length information, they may self-terminate when
they have received the proper amount of data.

DSR Device Status Report ESC [ Ps n

When transmitted to the BitGraph terminal by the host, the
Device Status Report sequence with a parameter value of 5
solicits a Device Status Report response from the terminal.
The status of the terminal is indicated by the parameter in
the response, which is 0 for no malfunctions detected.

If the Device Status Report sequence is transmitted to the
BitGraph terminal with a parameter value of 6, the active
position is reported to the host by a Cursor Position Report
sequence.

ED Erase in Display ESC [ Ps J

The Erase in Display sequence clears from the active
position to the end of the display inclusive if the
parameter is zero or missing. A parameter of one clears
from the active position to the beginning of the display,
inclusive. A parameter value of two clears the entire
display. Table 4.6 summarizes the clearing modes.

417
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Erase Display "

Erase Line

Parameter Action Action

0 Erases from the Erases from the
active position to active position to
the end of the the end of the line,
display, inclusive. inclusive.

1 Erases from the Erases from the

, active position to active position to
the beginning of the the beginning of the
display, inclusive, line, inclusive.

2 Erases the entire Erases the entire

display.

line,

Table 4.6 Summary of Screen- and Line-Clearing Modes

EL

Erase in Line

ESC [ K

The Erase in Line sequence clears from the active poSition
to the end of the line inclusive if the parameter is zero or

missing.

to the beginning of the line,
of two clears the entire line.

modes is given in Table 4.6.

HTS

Horizontal Tabulation Set

A parameter of one clears from the active position
inclusive,
A summary of the clearing

A parameter value

ESC H

The Horizontal Tabulation Set sequence sets a horizontal tab
stop at the active position.

NOTE

This sequence is unavailable when VT52

emulation mode is selected.
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HVP Horizontal and Vertical Position ESC [ £

The Horizontal and Vertical Position sequence is a synonym
for the Cursor Position sequence.

ICH Insert Character ESC [ Pn @

The Insert Character sequence inserts erased character
positions at the active position according to the parameter.
The characters at and to the right of the active position
are shifted the specified number of character positions to
the right. Characters that are shifted beyond the right
margin are discarded.

A parameter value of zero or one, or a missing parameter,
inserts one erased character position. A parameter value of
N inserts N erased character positions., The active position
is unchanged.

IL Insert Line ESC [ Pn L

The Insert Line sequence inserts erased lines at the active
line according to the parameter. The lines at and below the
active position are shifted the specified number of lines
downward. Lines that are shifted beyond the bottom margin
are discarded.

A parameter value of zero or one, or a missing parameter,

inserts one erased line. 'A parameter value of N inserts N
erased lines. The active position is unchanged.
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IND Index ESC D

The Index sequence moves the active position downward <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>