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Preface

This manual contains information on the HP 2393 A
Monochrome Graphics Terminal and the HP 2397A Color
Graphics Terminal. Five of the twelve sections in the
manual contain information which applies only to the color
terminal. This informaiton appears at the end of sections 2,
3,4, 9, and 11. All other information in the manual applies
to both the monochrome and color terminals.
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Introduction

introduction

The 2393A terminal is a monochrome graphics terminal,
consisting of a terminal processing unit (TPU), a monitor,
and a keyboard. In addition to the keyboard, Hewlett-
Packard Human Interface Link (HP-HIL) devices can be
used to supply input. These devices include a touchscreen,
graphics tablet, mouse, and bar code reader. The terminal
can supply alphanumeric output to a printer and graphics
output to a printer or plotter.

This section describes the terminal features, input and out-
put devices, the primary terminal modes, terminal memory
and the terminal specifications.

Graphics
Features

The terminal graphics features are as follows:

m Raster display with selectable resolution: 512H X 390V
and 640H X 400V.

® Rubberband line graphics, giving visual feedback for line
drawing before a line is stored in memory.

m Eleven line types for line drawing, including seven
predefined line types, a solid line, a user defined line
type, the current area fill pattern used as a line type, and
a point.

m Polygonal area filling using one of eight predefined area
fill patterns, a user defined pattern, or a solid area fill.

m Graphics vector text, with variable character orientation
and size. Supports all national languages supported by
the terminal.
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m Software support for HP DSG/3000, HP Graphics 1000/11,
HPDRAW, HPEASYCHART, and HPMAP.

® Tektronix 4010/4014 Compatibility mode, which extends ]
the number of addressable screen points to either 1024 X (
1024 (4010 emulation) or 4096 X 4096 (4014 emulation).

Alphanumeric The terminal alphanumeric features are:
Features

m Screen capacity of 24 lines of 80 characters, with three
additional lines for function key labels and a terminal

status line.

m Selectable 80 to 160-character wide workspace with hori-
zontal scrolling.

® Display control, including smooth scrolling, next vertical
page, previous vertical page, next horizontal page (left or
right), roll up and roll down, and clear display (

m Display enhancements, including inverse video, half-
bright, security video, blinking, underline, and double-
high double-wide characters.

Line drawing, math, italics, and bold character sets.
Programmatic cursor sensing and addressing.

Character mode or Block mode (Line or Page) operation.

Editing operations, including character insert and delete
(with and without wrap) and line insert and delete.

® Format mode, with edit checks, security fields, and
modified data tags, for data entry.

® Optional ANSI X3.64 and VT52 compatibility.

® Bar code reader input capability.
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Terminal ® Independent graphics and alphanumeric display

- Features memories.
m USASCII or any of 16 optional national keyboards.

m Twelve user definable function keys. Labels for f1-f8 dis-
played on the screen. Four keys (f9-f12) executable, auto-
matically, at power on.

m User definable (with two characters) key.

m Integrated terminal family (ITF) standard keyboard with
keypad for numeric data entry, graphics control, or
(optional) ANSI applications.

m All configuration done on screen displayed menus. Con-
figuration data stored in nonvolatile memory.

m Extensive self-test capability.
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Options
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Introduction

Terminal options are as follows:

OPTION

Std

049
060

046
092
093

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

301
302
303
304
305
306

FEATURE

Monochrome graphics terminal
Keyboard: USASCII.
Port 1: R5232C or R5422 datacomm port.

ANSI X3.64 Operation.
Delete monitor.

Port 2: HP-IB Interface Module.
Port 2: 25-pin R5232C Interface Module.

Port 2: 8-bit parallel Centronics Interface Module.

Swedish
Norwegian
French

German

United Kingdom
European Spanish
French Canadian
English Canadian
Italian

Dutch

Finnish

Danish

German Swiss
French Swiss
Latin American Spanish
Flemish

US modem cable.

European modem cable.

RS5232C cable.

HP direct-connect RS232C cable.
EMP protect cable.

HP direct-connect RS422 cable.

-~




Input Devices In addition to the keyboard, the terminal accepts input
from several Human Interface Link (HP-HIL) devices.
These are:

m Touchscreen 35723A.

® Bar code reader 92916A.
m Tablet 46087A or 46088A.
m Mouse 46060A.

Several input devices, including the keyboard, can be con-
nected to the terminal at a time.

When equipped with a touchscreen, the terminal can oper-
ate in two modes: Alphanumeric or Touch Mouse. In
Alphanumeric mode, the terminal is set up to operate on
alphanumeric data. Touch Mouse mode is for graphics
data entry.

In Alphanumeric mode, the terminal has several
capabilities:

® Touch-sensitive fields can be programmatically defined
on the screen so that, when touched, the terminal can be
made to send a string of characters to a program operat-
ing on the host computer. These characters can be used
by the program to initiate any action of which the termi-
nal is capable, such as displaying a data entry form, etc.

® All unprotected fields on a data entry form can be made
touch sensitive, for cursor positioning by the host com-
puter program.

m Function keys f1-f8 can be made touch sensitive, so that
the operation assigned to them, whether system or user
defined, will be triggered by a touch.

In Touch Mouse mode, a touch on the screen will move

the graphics cursor to the touched point on the screen. A
program operating on the computer can sense the current
cursor position. By sensing the cursor position at small time
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External
Devices
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intervals, a host computer program can enable the user to
draw lines on the screen with a finger, as though the input
came from a tablet or mouse.

The bar code reader enables quick and easy alphanumeric
data entry.

The tablet and mouse are both graphics input devices,
which send coordinates to the computer. As in Touch
Mouse mode, these coordinates can be used by a program
operating on the host computer to position the graphics
cursor on the screen and draw lines.

Refer to Appendix E for details on input device use.

Printers can be used to copy both alphanumeric and
graphics data from the terminal. Plotters can be used to
copy graphics data, provided they are supported by a host
computer program, such as HPDRAW, to perform the nec-
essary interface operations between the terminal and
plotter.

External devices are normally connected to port 2, which
accepts one of three optional interface modules. Options
046 is for connecting printers or plotters in an HP-IB net-
work. With option 092, an RS232C interface, installed in the
terminal, either port can be connected to the computer,
with the other port connected to an RS232 printer or plot-
ter. Option 093 is for connection of 8-bit parallel input
Centronics-type printers.
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Configuration

Configuration of the terminal is performed using menus.
These include a Global Configuration menu, a Terminal
Configuration menu, a hardwired data communications
(datacomm) menu, a modem datacomm menu, three exter
nal device configuration menus, and an ANSI configuration
menu. Only one of the three external device menus can be
displayed, depending on the interface module currently in-
stalled in the terminal:

OPTION MENU

046 External HPIB Device Configuration
092 External Serial Device Configuration

093 External Parallel Device Configuration

Terminal
Modes

The terminal has three primary operating modes, HP,
ANSI, and EM52. ANSI mode allows use of the terminal
with a computer system which uses ANSI protocol. In
EM52 mode, the terminal emulates a DEC VT52%-com-
patible terminal. Appendix B contains details on ANSI and
EM52 mode operation. In HP mode, the terminal operates
like a terminal without the ANSI option. All information in
this manual, except for Appendix B, applies to HP mode.

The standard terminal (in HP mode) can operate in Graph-
ics mode, Alphanumeric mode, or Compatibility mode.
Graphics mode is for graphics operations, Alphanumeric
mode is for alphanumeric data operations, and, in Com-
patibility mode, the terminal can be used with programs
written for Tektronix 4010 and 4014 terminals.
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The primary alphanumeric modes are listed below:

m Local Data entered from the keyboard is dis-
played on the screen, but the terminal is
disconnected from the host computer. ( ’

® Remote The terminal is connected to the host com-
puter. Data entered from the keyboard is
transmitted to the computer, and data
received from the computer is displayed
on the screen.

m Character Active only in Remote mode. Data is
transmitted to the host computer, one
character at a time.

m Block Active only in Remote mode. Data is
transmitted to the computer in blocks; se-
lectable as one line per block, or as one
page per block.

m Line Active only in Remote Block mode. Data is
transmitted to the host computer in ( \
blocks, each consisting of one line. —

m Page Active only in Remote Block mode. Data is
transmitted to the host computer as a
block, consisting of one page (one
screenful).

m Format Used to control input and formatting of
data entered into data entry forms, which
are displayed on the screen. Enables
restriction of entry data to selected fields
on the form, and restriction to selected
data types (numeric, alphabetic, or
unrestricted).

® Non-Format Terminal operates normally. No restriction
on data entry.

()
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Memory Terminal memory consists of the following types:

ROM — Contains the terminal operating code.

SYSTEM RAM — Scratch memory for internal firmware use
(storing variables, etc.)

Graphics — Contains graphics data for display. The
data can be entered using an input
device or from a program. The capacity
of graphics memory is one screenful of
data.

Alphanumeric — Contains alphanumeric data for display
on the screen. The data can be entered
from the keyboard, or other input device,
or from a program. Its capacity is some-
what variable, depending on the amount
of display enhancements used. Another
name for alphanumeric memory is dis-
play memory.

Nonvolatile — A portion of memory used to retain
stored data during power-down periods.
It is used to store configuration

selections.
|
Escape Escape sequences, incorporated into a computer program,
sequences enable the program to control terminal operations. When

the terminal receives the escape sequence, it performs the
operation specified in the sequence. Escape sequence oper-
ations consist of most of the operations performable at the
keyboard, using the non-alphanumeric keys. Many se-
quences are also enterable from the keyboard. References to
escape sequences are made through out the manual. Refer
to Appendix A for a complete list of the escape sequences,
their functions, and rules for use.
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Specifications

Terminal specifications are listed in table 1-1.

Table 1-1. Specifications

GRAPHICS:

Viewable Resolution:

Addressability:

Display Area:

Cursor:

Primitives:
Polyline:
Area fill:

Text:

ALPHANUMERICS:
Display Area:

Character Generation:

Character Size:

Screen Capacity:

1-10 Introduction

512(H) x 390(V) pixels, or
640(H) x 400(V) pixels, selectable.

32K x 32K points in HP mode.

4096 x 4096 points in Compatibility 4014 mode.
1024 x 1024 points in Compatibility 4010 mode.
160mm x 214mm (6.3 inches x 8.4 inches) or

131mm x 201lmm (5.2 inches x 7.9 inches), selectable.

Crosshair.

11 predefined line types. User defineable lines.

Fills polygons with up to 148 sides using either eight predefined pat-
terns or user defined area fill paterns.

Eight sizes, normal or slant, four orientations, 10 fully supported na-
tional character sets.

155mm x 201 mm (6.1 inches x 7.9 inches) or 124mm x 20Ilmm (4.9
inches x 7.9 inches), selectable.

7 x 11 (includes descenders) dot matrix in 8 x 14 dot cell with half-dot
shift.

1.9 mm x 3.7 mm (0.075 inch x 0.146 inch.

24 lines x 80 columns (1920 characters). 25th and 26th lines for function
key labels. 27th line for terminal status information.

()




Table 1-1. Specifications (continued)

Character Set: ROMAN 8 comprising 128 ASCII character set and 61 national charac-
ters from the extended Roman set. National characters include:
English Italian
Danish Dutch
German Norwegian
Spanish Finnish
French Swedish
Cursor: Blinking-underline or blinking-block.

Display Enhancements: Inverse, underline, blinking, halfbright, security video, and double-high
double-wide in any combination (double-high double-wide applies only
to whole lines).

Video Attributes: Memory lock, display lock, protected fields, user selectable margins and
tabs, plus jump or smooth scrolling.

Editing: Insert character/line, delete character/line, clear line/all, insert/delete char
acter with wraparound.

Page Control: Next/previous page (top, bottom, right, left).

Display Memory: Memory is allocated dynamically. Up to 12 pages standard (288 lines x
play ry y y y- Up pag
80 columns or 144 lines x 160 columns).

Depending on the number of display enhancements and unprotected
fields used, memory available can vary.

DISPLAY:
CRT Type: Etched anti-glare, with implosion protection.
Phosphor: Green P31.
CRT Size: 30 cm (12 inches) diagonal.
Refresh Rate: 60 Hz non-interlaced.
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Table 1-1. Specifications (continued)

DATA COMMUNICATIONS:

Data Rates:

Handshake:

Parity:

Operating Modes:

Transmission Modes:

Electrical Interface:

System port: 110, 134.5, 150, 300, 600, 1200, 1800, 2400, 4800, 9600,
19200 baud. Operation with control codes or escape sequences may re-
quire handshaking or CPU-supplied delays.

Optional peripheral port with RS232C interface: 110, 134.5, 150, 300,
600, 1200, 1800, 2400, 4800,9600, 19200 baud. Operation with control
codes or escape sequences may require handshaking or CPU-supplied
delays.

System port: selectable software ENQ/ACK and XON/XOFF (transmit
only), hardware CS (Clear to Send), TR (Terminal Ready), DM (Data Set
Ready), and RR (Receiver Ready).

Optional peripheral port: selectable software XON/XOFF (transmit only),
hardware CS (Clear to Send), SRR (Secondary Receiver Ready), and DM
(Data Set Ready).

Selectable in 7-bit operation: even, odd, zero, one. Always none in 8-bit
operation.

Local, Remote, Character, Block Line or Page, Format, and optional
ANSI operation. X.25-compatible using XON/X0OFF when Block mode is
enabled and when the terminal is connected to an external PAD.

Full duplex, asynchronous point-to-point. Compatible with Bell 103A,
Bell 212A, Vadic VA3400 or equivalent full duplex modem.

System port: combined R5232C/HP422 data communications.

Optional peripheral port: RS232C serial interface, Centronics-type
parallel 8-bit interface, or HP-IB interface.

POWER REQUIREMENTS:

Input Voltage:

Power:

1-12

Introduction

100-120V (+10%, —10%) at 47-66 Hz, or 200-240V (+10%, —10%) at 47-6

Hz, switch selectable.

50 watts, Terminal Processing Unit
45 watts, Display Monitor.

(
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Table 1-1. Specifications (continued)

PHYSICAL CHARACTERISTICS:
Display Monitor:
Weight: 10.0 kg (22 pounds).

Dimensions: 328 mm wide x 351 mm deep x 345 mm high (12.9 inches x 13.8 inches

x 13.6 inches).

Terminal Processing Unit:

Weight: 4.3 Kg (9.5 pounds).

Dimensions: 325 mm wide x 325 mm deep x 100 mm high (12.8 inches x 12.8 inches
x 3.9 inches).

Keyboard:
Weight: 2.1 kg (4.7 pounds).
Height 30 mm (1.2 inches) flat; 58 mm (2.3 inches) on stand.
(at center row):

Dimensions: 456 mm wide x 225 mm deep x 30 mm high (18.0 inches x 8.9 inches x

1.2 inches).

ENVIRONMENTAL CONDITIONS:

Altitude:
Operating;: 0 to 4,600 meters (15,000 ft).
Non-operating: 0 to 15,300 meters (50,000 ft).
Humidity:
Operating;: 5 to 95% Relative Humidity at 40 degrees C.
Non-operating: 90% Relative Humidity at 65 degrees C.

Temperature (free ambient):
Operating: 0 degrees C to +55 degrees C (+32 degrees F to +131 degrees F).
Non-operating: —40 degrees C to +75 dgrees C (—40 degrees F to +167 degrees F).
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Introduction
to Graphics

]
Introduction

This section supplies an overview of terminal graphics and
describes some of the fundamental operations used for
graphics control, such as:

m How to communicate with terminal graphics from the
keyboard and from a program.

m Control of the graphics display.
m Control of the graphics cursor.
m Drawing modes.

m Notation for points, used in drawing lines.

B
Overview

Terminal Input,
Storage, and
Output

The following paragraphs provide a brief sketch of the ter-
minals graphics capabilities and how they are used.

A program operating on a host computer is the primary
source of control and data for the terminal’s graphics sys-
tem. However, most of the programmatic instructions can
also be generated from the keyboard. A graphics tablet,
mouse, or touchscreen can also be used to position the
cursor and draw lines.

A portion of the terminal’s graphics memory, called raster
memory, is used to store the picture data to be displayed
on the screen. Raster memory consists of an array of bits,
each bit corresponding to one pixel on the display screen.
As a picture is created, the data from the input device is
stored in raster memory (figure 2-1).
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Figure 2-1. Graphics Data Input, Storage, and Output

INPUT
DEVICE
TERMINAL
COMPUTER —_—_———— = — ———————
- - r RASTER MONITOR
| PROGRAM | PROCESSOR MEMORY SCREEN |
| l : P 000001000 |
. : 001111100
| 4 < 001111110 i D |
| 001111100
| | 000001000 |
I——— L |- _—_——__ ——
PRINTER
PLOTTER

When graphics memory is selected for display, raster
memory is constantly scanned and it’s contents displayed
on the screen. For 1 bits, the associated pixel is lighted; for
0 bits, it is unlighted. A blank display results when raster
memory is filled with 0’s.

The contents of raster memory can be copied to a suitable
printer.
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The Display
Screen

Picture Creation

Raster memory size is limited to the amount required to
display one full screen of data.

Terminal screen resolution is selectable as either 512
(horizontal) by 390 (vertical) or 640 by 400 pixels.

The screen origin is at the lower left corner of the screen
(figure 2-2). A point on the screen is specified in terms of
it's distances from the origin in the horizontal (X) and verti-
cal (Y) dimensions. These distances are called coordinates.
By convention, the X coordinate is always listed first.

Figure 2-2. Screen Origin and Example Coordinates
(Low Resolution Shown)

(0,389) (511,389)
307 (307,223)
¢ — — > %
I 223
(0,0) * (511,0)
ORIGIN

Pictures are created by drawing lines, filling in areas, and
(optionally) adding text.

Line Drawing. Lines can be drawn using any of the input

sources: a program, the keyboard, a tablet, a mouse, or the
touchscreen. Isolated points are treated as a type of line.
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The terminal uses the concept of a pen for drawing lines.

The pen has two positions: up and down. Lines are drawn

by moving the pen in the down position. When the pen is
moved, it is always left in the down position, ready to (
draw a line. One escape sequence can be used to draw a

series of connected lines (polyline) by specifying, in a se-

ries, the end points of the lines. (The start point of each

line is the end point of the last one.)

Area Filling. Areas are filled by two methods: rectangular
area fills and polygonal area fills. Rectangular areas are
filled by specifying two corners of the rectangle. Polygons
are filled by specifying the end point of each straight line
used in forming the external boundary of the polygon.

The pattern with which the area is filled must be selected

before the area is specified. The terminal always uses the

currently selected area fill pattern to fill the area. The

pattern can be a solid area fill, one of eight predefined area

fill patterns or a pattern you have defined yourself. ( \

Adding Text. Text can be entered into graphics memory,
from either the keyboard or a program, to be used as
labels, titles, notes, etc. in the picture. Useable characters
are upper and lower case characters from either the ASCII
character set or any of the national character sets selectable
on the Terminal Configuration menu. (Refer to Section 6,
Configuring the Terminal, for the available character sets.)

The text can be used in eight sizes. It can be slanted 27
degrees, for an italics-like effect, or the line of text can be
rotated, in 90-degree increments.

Relocatable Origin  Lines are drawn, programmatically, by specifying the X
and Y coordinates of the end point of each line. A symbol
or picture fragment, such as a company logo, can be con- ( \
tained in a program in terms of line end point coordinates. /
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Obtaining a
Hardcopy

Obtaining
Graphics Status
Information

Sometimes, it can be useful to position such a picture frag-
ment at several locations on the screen. Terminal graphics
contains a feature, called a relocatable origin, which makes
this operation easy.

As previously discussed, the absolute (default) origin to
which screen coordinates are referenced is the lower left
corner of the screen. If a program containing a picture frag-
ment is run, the picture fragment will be located as speci-
fied by the line coordinates contained in the program.

However, by specifying a relocatable origin in terms of X
and Y offsets from the absolute origin, the picture fragment
can be relocated on the screen. The new location is deter-
mined by adding the X coordinate of the relocatable origin
to all X coordinates specified in the program for the picture
fragment. All Y coordinates are handled the same way.

The contents of raster memory, as displayed on the screen,
can be reproduced by a raster-dump type printer connected
to the terminal. Printer copy can be produced either from
the keyboard or by sending the terminal a print command,
in the form of an escape sequence, from a program operat-
ing on a host computer. Plotter copy can be produced by
running a program on a host computer, such as HPDRAW,
which sends commands to the plotter which duplicate what
has been produced in raster memory.

Using an escape sequence, a program can obtain informa-
tion such as the terminal graphics capabilities, the current
location of the graphics cursor and pen, whether the pen is
up or down, whether the terminal is set for high or low
resolution, the currently selected graphics text options
(size, slant, etc.), the location of the relocatable origin, and
if a graphics positioning device is connected to the
terminal.
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Compatibility
Mode

The terminal has a mode, Compatibility mode, which
enables running programs written for a Tektronix 4010 or
4014 terminal on this terminal with minimum program
alteration. This includes 4014 terminals with the Enhanced
Graphics Module, which increases the 4014 resolution from
1024 X 1024 to 4096 X 4096.

Communicating
with Graphics

From the
Keyboard
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You communicate with the terminal graphics firmware
either through the keyboard or from a program.

All of the graphic function commands can be entered from
the terminal keyboard by the operator using either escape
codes, the set of graphics control keys located on the key-
board to the right of the ASCII character set, or selected
alphanumeric keys. Table 2-1 contains a list of the keys and
a description of their functions. Keys followed by an as-
terisk are graphics keypad keys; those without an asterisk
are alphanumeric keys.

Table 2-1. Graphics Control Keys

KEY DESCRIPTION

((Graph cursor J* Toggles the graphics cursor on
(CTRL]/(Next] and off.

(a)* Move graphics cursor up.

(CTRL)/(A]

0 Move graphics cursor left.
(R

o)* Move graphics cursor right.
(CTRL)/(>)

™* Move graphics cursor down.

(CRO/(Y)
((Cursor fast)* Speeds up the graphics cursor if

pressed in conjunction with the cur
sor movement keys. The rate returns
to normal when released.




(Graph display J* Toggles the graphics display on

CTRL J/[Delete_char and off without erasing it from
memory.

Alpha display J* Toggles the alphanumeric display

CTRL )/(Insert char ) on and off.

Graph clear J* Erases graphics memory.

CTRL J/(Clear display

Graph copy J* Copies graphics memory to the

CTRL)/(Enter) selected “to” device.

(Move J* Moves pen to current cursor

(DrawJ* Lowers pen and draws a line from

the current pen position to current
cursor position.

(RB Line J* Toggles display of the rubberband
line and the graphics cursor on and
off. The rubberband line is a line be-
tween the current pen and cursor
positions.

(Graph device * Toggles the connection between any
HP-HIL graphics input devices and
the terminal on and off.

(CTRL)/) Graphics home up. Moves the graph-
ics cursor to the top left corner of the
screen.

(CTRL/(Shift)/(7) Graphics home down. Moves the

graphics cursor to the bottom left cor-
ner of the screen.

(Shift}/(NUM - ) Toggles the function of the
or keypad between graphics and
CTRLJ/(NUM - numerics.

When unshifted in numeric mode,
the key is used to display a dash (-)
character.
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The graphics keypad functions also as a numeric keypad.
The keys or (wm), pressed together, toggle
the keypad functions between graphics and numerics. The
current mode, alphanumeric or graphics, is saved in non-
volatile memory and returned at power on or after a hard
reset.

When the keypad is in graphics mode, the minus function
on the key, and the (@), (8), and (8] keys are disabled.

From a Program  Graphics functions are controlled by escape sequences,
which all begin with Ec *. The third character, always
lower case, selects the type of graphics sequence. Table 2-2
lists the types of graphics sequences. For example, Ec*p
specifies a plotting sequence.

Table 2-2. Summary of Graphics Sequence Types

ESCAPE SEQUENCE TYPE
Ecxd Display Control
Ec+j Input Device Control
Ecxl Labeling
Ec*m Drawing Mode
Ecx*p Line Plotting
Ec*s Graphics Status
Ecxt Compatibility Mode

Subsequent characters in the control sequence are read as
either parameters or commands, depending on the location
of the character in the ASCII table (figure 2-3).
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Figure 2-3. ASCII Characters Used in Escape Sequences

7 0 0 o [o {1 [1 [t |1
BIT 6 0 0 11 oo |1 |1
5 0 1 o 1| of 1] o] 1
4321
N
0000 v slole|r | |p
NUL, DLE
S
0001 H ! 1 Al Q a q
SOH DC1
S
0010 X vl |s|R|b |
STX DC2
E
X
0011 # 13 |C |8 |c|s
ETX DC3
E
0100 T $|a|D|T|d]|t
EOT, DC4
E
0101 ° % |5 |E|U |e |u
ENQ NAK
A
0110 K & |6 | F |V |f |V
ACK SYN
’
0111 7 |G IW |g|w
BEL ETS
B
1000 s (18 H X |h|X
BS CAN
H
1001 T y le 1Yy iy
HT EM
L
1010 F . Jlz i)z
LF suB
\]
1011 T sl el el
VT ESC
F
1100 F B I T I I
FE Fs
[9
1101 R ~ =M |] [m]|}
CR GS
S
1110 ° >IN | Afn |~
S0 RS
S
111 ! / |? |0 |— |o |DEL
S| us
"\~W
Parameters Commands
BIT 7654321
00 Control Code
01 Parameter
10 Command and Terminate Sequence
11 Command and Continue Sequence
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Control Codes. Control codes are generally ignored,
with the exception of the ESCAPE character (Ec). If an Ec
character is detected and the previous graphics control
sequence has not been properly terminated with a “2” or
some other valid upper case character, the Ec character will
cause the execution of the previous sequence to be
terminated. The new escape sequence will then be
executed.

Commands. Graphics commands come from columns 4-7
of the ASCII table, the upper and lower case letter (A-Z
and "). Both upper and lower case commands execute the
same function. Upper case letters terminate the sequence
and cause it to be executed. You can use more than one
command in a sequence.

Graphics sequences can be any length. (The terminal

ignores CR and LF characters in the middle of graphics
sequences.) For example, to plot a figure containing 100

points the escape sequence could appear as follows: ( 3

Ec*p a <x1,y1> . . . <x100,y100>Z

This could cause problems if an error occurs and the
system tries to report it in the middle of a long sequence.
Since most systems use upper case characters for messages,
the first character of the message would end any graphics
sequence that might be in progress. Letters that have not
been assigned a function for a particular graphics sequence
are treated as NOP’s and if they are lower case, are
ignored. If upper case, they will end the sequence. The
letter z has been defined as a NOP in all sequences so that
a capital Z can always be used to end a graphics escape
sequence.
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Parameters. Parameters come from columns 2 and 3 of
the ASCII table (SPACE through ?). Most parameters are
simply the ASCII numeric characters used to represent data
coordinates or to select one of several settings. Binary
formatted data is generated by appending the bits 0 1 to
five bits of binary data. Note that in binary formats, all
ASCII characters with decimal codes from 32 through 63
(SPACE through ?) are treated as data and are not ignored
or used as delimiters. Both ASCII and binary data formats
are described later in this section.

Since a number of parameters grouped together in an
escape sequence can be confusing and difficult to read, use
of spaces or some other non-digit, non-letter ASCII
character is recommended to separate parameters. These
characters are ignored by the terminal.

Parameters precede their associated commands (postfix
notation). The most frequently used parameters are point
coordinates.

Examples:

commands

Ec*m 28 7b 256,195 J
preamble
parameters
command end sequence

Ec*p f 100, 100, 200, 200Z

preamble paraﬂleters
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Graphics The resolution of the graphics display can be increased, the

H raphics display and graphics cursor can be turned on or
Display grap play grap
off, or the entire memory can be set to all ones (pixels on)
Control or all zeros (pixels off).

Changing the  The resolution of the graphics display can be increased
Resolution from the default value of 512 pixels (horizontal) and 390
of the Display pixels (vertical) to 640 (horizontal) and 400 (vertical). It can
also be returned to the default values.

To change the resolution on monochrome terminals, a
switch on the rear panel of the monitor (HP monitors) must
be set to the appropriate position (high or low) and an
escape sequence sent to the terminal. (This switch is not
present on color terminals.) The escape sequence is as
follows:

Ec*d <low x>¢low y><high x><high y> vy ( i
where:

Clow x> =0
<low y> =0
<high x> = 511 or 639
<high y> = 389 or 399

Graphics Display From the graphics/numeric keypad, pressin
grap ypad, p &
On/Off toggles the graphics display on and off. Data stored in
graphics memory is not affected by this action.

Programmatically:
Graphics Display On: Ec*dC ,
Graphics Display Off: Ec*dD ( )

Graphics Display From the keyboard, you may clear graphics data on the

Set/Clear screen, to produce a black screen, by pressing on
the graphics/numeric pad.
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To do the same thing, programmatically:
Clear Graphics Memory: Ec*dA
To set graphics memory, programmatically:

Set Graphics Memory: Ecx*dB

Alphanumeric  You can turn the alphanumeric display on or off. Neither
Display On/Off the graphics nor the alphanumeric data are affected by
these operations. The escape sequences are as follows:

On Ec*dE
Off Ec*dF
I
Graphics A graphics cursor, unrelated to the alphanumeric cursor, is

Cursor Control available for use in locating points in the graphics display.
You use it to input position data or to interact with a

graphics application program.

Graphics Cursor The graphics cursor is initially off (power on or full reset).
On/Off Turning the cursor on or off does not affect the data in
graphics memory.

The graphics cursor may be toggled on and off by pressing
the key on the graphics/numeric pad.

Programmatically, you can toggle the cursor:

Ec*dK Graphics Cursor On
Ec*dL Graphics Cursor Off
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Graphics Cursor
Positioning

Introduction to Graphics

Several means are available for positioning the graphics
cursor: the keyboard, a mouse, tablet, touchscreen, or a
program. Refer to table 2-1 for information on keyboard
cursor positioning and to the User manual for mouse,
tablet, and touchscreen information.

The graphics cursor is 1mt1a11y at position (0,0) after power
on or a full reset.

From the keyboard, the position of the graphics cursor is
controlled using the &), (¥, (¥, and keys on the
graphic/numeric keypad. Pressing two keys simultaneously
will cause diagonal cursor movement. The key
may be pressed, simultaneously, to speed up cursor
positioning. The cursor position, displayed at the bottom
center of the screen, can be used as an a1d in cursor
positioning.

Programmatically, the cursor can be positioned (even if it is

not turned on) using either absolute or relative coordinates.

In the following sequences X and Y give the new cursor
position.

Position Graphics
Cursor Absolute: Ecxd<X,Y>0

Position Graphics
Cursor Relative: Ec*d<X,Y>P

Example: The cursor is currently at position 100,100 and is
off. Move it 50 units to the right and 20 units
down from its current position and turn it on
(figure 2-4).

(

(




Figure 2-4. Cursor Positioning Example

(Before) (After)

ESC  d 50 —20pK

Alphanumeric  The alphanumeric cursor can be turned on and off in
Cursor On/Off graphics mode.

Ec*da@ Turn alphanumeric cursor on.

Ec+dR Turn alphanumeric cursor off.

Drawing Modes  The terminal has five drawing modes. These modes deter-
mine the way data is displayed on the screen, so that
changing the drawing mode can radically change the screen
appearance of a given set of data. The modes are:

NO. NAME
0 Picture Protect
1 Clear
2 Set
3 Complement
4 Jam
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Several definitions are required for the following

discussion:
m Entered data — Data entered into the terminal. ( :
m Existing data — Data existing on the screen when
the entered data is received.
m New data — Data displayed on the screen as a

result of the entered data.

In modes 1 through 3, a 1 bit in the entered data is a sig-
nal to the terminal to set the corresponding existing data bit
to a 1 or 0, depending on the mode. For 0 bits in the en-
tered data,the existing data is not affected. For each 1 bit,
the screen pixel is on; for each 0 bit, the pixel is off.

For mode 4, Jam mode, the data existing on the screen is
converted to the entered data.

The default mode, which is selected after a power on or
hard reset, is mode 2 (Set mode). In this mode, 1 bits in the (
entered data are drawn as 1's (pixel on); 0 bits have no ef-

fect.

The escape sequence for selecting the drawing mode is as
follows:

Ec*m <x>a

where <x> is a number which selects the mode:

<x> MODE
0 Picture Protect
1 Clear
2 Set ( ]
3 Complement
4 Jam

Figure 2-5 illustrates the effect of each mode on a given set
of data. Table 2-3 supplies an example for each mode.
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Figure 2.5. Effect of Each Drawing Mode on a Given Set of Data

Entered Data Data Existing on Screen

\ ("

DRAWING
MODES

Mode = 1 (Clear) Mode = 2 (Set)

DRA
MO

Mode = 3 (Complement) Mode = 4(Jam)

DRA
MOL
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Table 2-3. Drawing Modes

Definitions: NOP - no change
exd - existing data

ENTERED
<{x> MODE FUNCTION DATA ACTION EXAMPLE

0 NOP Picture protect, 0 NOP
no change. 1 NOP

1 Clear For each 1in the 0 NOP 111100 0 0 Existing data
entered data, the
corresponding bit 1 0 1010101 0 Entered data
in the existing
data is set to 0. 0101000 0 Newdata

2 Set For each 1 in the 0 NOP 111100 0 0 Existingdata
entered data, the
corresponding bit 1 1 1 010101 0 Entereddata
in the existing
data is set to 1. 11111010 Newdata

3 Comp For each 1in the 0 NOP 111100 0 0 Existingdata
entered data, "
complements the 1 NOT 101010 10 Entereddata
corresponding bit exd .
in the existing 01011010 Newdata
data.

4 Jam For each 1 in the 0 0 1111000 0 Existingdata
entered data, the
corresponding bit 1 1 10101010 Entered data
in the existing
data is set to 1. 101010 10 Newdata

For each 0 in the
entered data, the
corresponding bit
in the existing
data is set to 0.
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Point Notation
for Drawing
Lines

Lines are drawn by listing the coordinates of line end
points in escape sequences. The following paragraphs deal
with the codes used to represent point coordinates in
escape sequences.

Seven formats are used to specify endpoints. These formats
can be arranged into three groups, according to the refer-
ence from which the distances to the points are measured:
absolute, relative (incremental), and relocatable. In each
format, a point is specified as the distances, in the X and

Y dimensions, of the point from the reference.

FORMAT TYPE REFERENCE

Absolute Origin of graphics
memory (0,0)

Relative Current pen position

(Incremental)

Relocatable Current relocatable
origin

Each of the three groups can be divided into two sub-
groups, ASCII and binary, according to the code used to
transfer the point data between the host computer and
terminal. Essentially, the difference to the user is that
ASCII-coded data is easy to generate and debug; binary-
coded data results in more efficient data transfers. Figure
2-6 illustrates the format relationships.

If no format is specified in the graphics command, ASCII
absolute format is assumed. To minimize communications
overhead, more than one point can be given in a com-
mand.
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ASCII Formats

Introduction to Graphics

Figure 2-6. Point Formats

Point Formats

Absolute Relative Relocatable
(Incremental)

ASCII Binary ASCII Binary ASCII Binary

() U (@) I (h) 0

Short Long
) (k)

Note: The letter in parenthesis is the designator used,
in the escape sequence, to select the
associated format.

In the ASCII formats, coordinates are specified with ASCII
characters 0 through 9. This means that numeric characters
generated by a simple print statement can be used to
specify X,Y pairs. The first value is used as the X coor
dinate, and the second as the Y coordinate.

Spaces or commas must be used to delimit the X and Y
values. Excess delimiters are ignored. Digits following a de-
cimal point are ignored (i.e. 123.456 is read as 123).

Exponential notation cannot be used; coordinate values
must be in integer form. The number of bytes necessary to
specify a single end point depends on the magnitude of the
values.

ASCII Absolute Format. The values used in ASCII ab-
solute format can range between —16384 and 16383. Only
points where X is in the range 0 to 511 (low resolution) or 0
to 639 (high resolution) and Y is in the range 0 to 389 (low




resolution) or 0 to 399 (high resolution) will be visible on
the screen. The escape sequence is as follows:

Ecxp f
Example: The following example draws lines around the
perimeter of the screen (low resolution screen).

Figure 2-7 illustrates the result.

Ec*p a 0,0 511,0 511,389 0, 383 0, 0Z

Figure 2-7. ASCII Absolute Format Example

0,389 511,389

0,0 511,0

Since no format is indicated, ASCII absolute is assumed.
The “a” raises the pen, which is moved to (0,0) and
lowered. Lines are then drawn to (511,0), (511,389), (0,389),
and back to (0,0).(Note that the values are delimited by
spaces or commas. The upper case Z terminates the se-
quence. Embedded carriage return and line feed characters
are ignored.

ASCII Incremental Format. In the ASCII incremental
format, you can specify a delta X and a delta Y. These
values are added to the current pen position to obtain a
new end point. The first value is read as delta X and the
second as delta Y. The escape sequence is as follows:

Ec*p g
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Example: To draw a square 100 units on a side, the
following sequence could be used. The resulting
square is illustrated in figure 2-8.

Ec*p g 100,0 0,100 -100,0 0,-100 2

Figure 2-8. ASCII Incremental Format Example

0,—100 0,100

100,0

Beginning at the current pen position, a series of lines is
drawn by moving the pen 100 units to the right, up 100
units, left 100 units, and finally down 100 units. The same
figure could have been drawn at any screen location by first
positioning the pen to the desired starting point before sen-
ding the drawing sequence.

ASCII Relocatable Format. After you have sent the
terminal the coordinates of a relocatable origin, as specified
in “Using a Relocatable Origin” in Section 3, ASCII
relocatable format allows you to send point coordinates as
though they were absolute coordinates.

Vi




The terminal adds the coordinates of the relocatable origin
to the relocatable-formatted coordinates to determine the
point on the screen where the point will be plotted. This al-
lows plotting symbol elements, which are specified in abso-
lute coordinates, in different screen locations, as shown in
the following example. The escape sequence is as follows:

Ec*p h
Example: Draw a resistor symbol stored in absolute

coordinates at screen locations 50,100 and
200,100 (figure 2-9).

0,10 10,10 15,15 (Resistor data)
25,5 35,15 45,5

50,10 60,10

Ec*m 50,100 J (Set first origin)
Ec*p a h 0,10 10,10 (Draw first resistor)
15,15 25,5

35,15 45,5

50,10 60,10

Ec*m 200,100 J (Set second origin)

Ec*p a h 0,10 10,10 (Draw second resistor)
15,15 25,5
35,15 45,5
50,10 60,10
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Figure 2-9.

0

.
0,0

0,10

15,15 35,15
50,10

10,10
255 455

60,10

RESISTOR
RELOCATABLE
COORDINATES

50,110 110,110

50,100

FIRST
RELOCATABLE
ORIGIN

Relocatable Origin Example

ZOOWHO

200,100
SECOND
RELOCATABLE

0
ABSOLUTE
ORIGIN

In binary formats, the coordinate values of points are
specified, in the escape sequence, as ASCII characters.
They are transmitted to the terminal in the form of the bit
patterns of the ASCII characters, as listed in table 2-4. The
number of characters required to specify an X or Y coor
dinate depends on the format used. The values can be from
—16384 to 16383.




Note For all binary formats, ASCII characters with decimal codes
in the range 32-63 are used, in escape sequences, as code
characters representing point coordinate values. Therefore,
although the examples of escape sequences in this discus-
sion use spaces (ASCII decimal code 32) for clarity, they
should not be used in actual practice. Note that many other
symbols (such as , / < &) also fall within the prohibited
range.

Table 2-4. Binary Number/ASCIl Character
Conversion Chart

ASCII ASCII

Character Bit Pattern Character Bit Pattern
SP 01 0 0000 0 01 1 0000
! 01 0 0001 1 01 1 0001
" 01 0 0010 2 01 1 0010
# 01 0 0011 3 01 1 0011
$ 01 0 0100 4 01 1 0100
% 01 0 0101 5 01 1 0101
& 01 0 0110 6 01 1 0110
" 01 00111 7 0110111
( 01 0 1000 8 01 1 1000
) 01 0 1001 9 01 1 1001
* 01 0 1010 : 0111010
+ 01 01011 ; 01 1 1011
R 01 0 1100 < 0111100
- 01 0 1101 = 0111101
. 0101110 > 0111110
/ 0101111 ? 0111111

The ASCII characters used to represent a decimal number
can be selected from table 2-5.
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Table 2-5. Decimal Number/ASCIl Character Conversion
for Binary Formats

10
20
30
40

50

70
80
90

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

Note:
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# indicates a "space" character; every
coordinate address must consist of the
two characters shown in the table.

(




Table 2-5. Decimal Number/ASCII Character Conversion
for Binary Formats (continued)

0o 1 2 3 4 5 6 7 8 9

350 f2#> #27  +W +0 +M g w8 % +4 4!
360 J+C +) +x 4+ 4 v- o+, 4/ +0 1
370 f+2 +3 +4 +5 46 +7 +8 +3 +: o+

380 J+<¢ += +> 42w 0 M x 8 %
390 , & 7’ 7( 7) ) * ' L) )~ )’ 1/
400 f,0 ,* ,2 ,3 ,4 ,5 ,6 ,7 ,8 ,9
410 y 5 = VRS T L 4
420 f-¢ -% -& -’ -C =) -x -+ -, --
430 {-. -/ -0 -1 -2 -3 -4 -5 -6 -7
440 -8 -9 -: -3 ~-<¢ -= -> -7 | !
450 |." .+ .$ )y L G | L 4
460 (., .- /.0 A .2 .3 .4 5
470 §.6 .7 .8 .9 T S T
480 |/% /Y /™ /& /8 /% /& /0 /C )
490 /= /+ , /= /7 /0 /1 /2 /3

500 /4 /S5 /e /7 /8 /9 /: /5 /< /=
510 §/> /7 0% 0! 0" O# 08 OX O0& O
520 Jo¢ 0> 0=+ 0+ 0, O0- 0. 0/ 00 01
530 j02 03 04 0S5 06 07 08 09 0: O

540 J«<% 0= 0> 0?7 1® 10 1™ 1¢ 18 1%
550 jt1& 17 1C 1) 1+ 1+ 1, - 10 1/
560 j10 11 12 13 14 15 16 17 1 19
570 f1: 153 1< 1= 1> 17 2% 2V 2" Qe
580 J2¢ 2% 2& 2’ 2C 2 2+ 2+ 2, 2-
590 J2 2/ 20 21 22 23 24 25 26 27

600 28 29 2: 2; 2¢ 2= 2> 27 3% 3!
610 3" 3¢ 3% 3% 3% 3’ 3C 3) 3+ 3+
620 |3, 3- 3. 3/ 30 31 32 33 34 35
630 |36 37 38 39 3: 3; 3¢ 3= 3 3I?
640 |48 4! 4" 4¢ 4% 4% 43 4’ 4C 4)

650 4+ 4+ 4, 4- 4. 4/ 40 41 42 43
660 |44 45 46 47 48 49 4: 4; 4<¢ 4=
670 |4> 47 Sm S S5® S5¢ 5¢ 5% 54 5
680 |5¢ 5) S+ 5+ 5, 5- 5. 5/ 50 651
690 |s2 53 54 55 56 57 58 59 5: 5

700 JS< 5= 5> G5? 6% 6! 6" 6# 6% 6%
710 je& ©’ ©6C 6) 6% 6+ 6, 6- 6. 6/
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Binary Absolute Format. Binary absolute data is plot-
ted with respect to an origin at 0,0. Four bytes are required
to specify a single end point. A 10 bit coordinate in the

range 0-1023, is sent for both x and y.

The bytes are ordered as follows:

BIT

BYTE 1
BYTE 2

BYTE 3
BYTE 4

Although it is possible to send coordinates in the range 0 to

7

o o

0
0

6

1
1

1
1

5

X9
X4

Y9
Y4

4

X8
X3

Y8
Y3

3

X7
X2

Y7
Y2

2

X6
X1

Y6
Y1

1

X5  HIX
X0 LOWX
Yys HIY
Yo LOWY

1023 , only points in the range 0-511 for X and 0-389 for Y
(or, for high resolution, 0-639 for X and 0-399 for Y) are
visible on the screen. Lines extending off the screen are
clipped. If the data requires scaling, this must be done

before the data is sent to the terminal. The escape sequence

used is:

Ecxp i

Example:

The following example shows how the 4 data bytes are
computed. The numbers are converted to the 10 bit binary
equivalent. Bits 7 and 6 are set to 01 to indicate a

parameter.
X =0 =00000 00000
HI X LOW X
BYTE1 = 01 00000 =
BYTE2 = 01 00000 =
BYTE3 = 01 00000
BYTE 4 = 01 00000

Y =0 =00000 00000

HY LOWY
SPACE HIX
SPACE LOWX
= SPACE HIY
= SPACE LOWY

(

i
I



X=360= 01011 01000 Y=180= 00101 10100
HIX LOW X HY LOWY

BYTE1 =01 01011 = HI X
BYTE2 = 01 01000 =C LOWX

I
+

BYTE3 = 01 00101 =% HIY
BYTE4 = 01 10100 =4 LOWY

Example:

An escape sequence to draw a line from 0,0 to 360,180 is
as follows. (Although spaces are used in the following
escape sequence for clarity, they are illegal in actual use,
because spaces have meaning when specifying
coordinates.)

Ec*p i1 a SP SP SP SP +( %4 Z
X=0 Y=0 X=360 Y=180

"
1

“Ecxp” selects a plotting sequence. The specifies
binary absolute format. The “a” raises the pen up. The first
four bytes (all spaces) move the raised pen to 0,0 where it
is lowered. The next four bytes specify the point 360, 180.
After the fourth byte is received, the pen is moved to that
point, drawing a line. The upper case “Z” terminates the

escape sequence.

Binary Short Incremental Format. The short in-
cremental format uses two bytes to specify a delta X and a
delta Y in the range —16 to +15. The five least significant
bits are interpreted as a signed, two’s complement number.
This number is added to the current pen position to obtain
the new end point. The escape sequence used is:

Ecxp ]

Introduction to Graphics 2-29



2-30

The data bytes are ordered as follows:
BIT 7 6 5 4 3 2 1

BYTE 1 0 1 < DELTA X >
BYTE 2 0 1 < DELTA Y >

For convenience, table 2-6 lists the ASCII characters to be
used to represent coordinates in binary short incremental
format.

Table 2-6. Coordinate Number/ASCII Code Conversion
for Use in Binary Short incremental Format

Introduction to Graphics

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

! " # $ 3 4 ! ( * + - /

-16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1

0 1 2 3 4 5 6 7 8 9 : o, <« = >
Example:

The following example illustrates the computation and use
of short incremental format:

DELTA X = -12 = 10100 DELTA Y = 6 = 00110
BYTE1 = 01 10100 = 4 DELTA X
BYTE2 = 01 00110 = & DELTA Y

The following sequence moves the pen to 360, 180 in
absolute format, then draws a line to X = 360-12 = 348,
Y = 180+6 = 186.




Although spaces are used for clarity in the following
sequence, spaces should not be used in actual practice,
except as code for the digit “0”.

Ecxp i a + C % 474 Z

Binary Incremental Format. Incremental is similar to
short incremental, but with a larger range. Using six bytes,
delta X and Y can range from —16384 to +16383.

BIT

BYTE1
BYTE2
BYTE3

BYTE4
BYTES5
BYTE6

7

6

5 4

DX14 DX13
DX9 DX8
DX4 DX3

DY14 DY13
DY9 DY8
DY4 DY3

3 2 1

DXx12 DXx11 DX10 HI DELTA X
DXx7 DXxe DX5 MID DELTA X
DX2 DX1 DXx0 LOW DELTA X

DY12 DY11 DY10 HI DELTAY
DY7 DYe DY5 MID DELTAY
DY2 DY1 DY0 LOWDELTAY

The escape sequence used for binary incremental format is:

Ec*p k

Example:

The following example shows how incremental data bytes

are generated.

DELTA X =

-400 =

DELTAY = 100 =

BYTE1 =01 11111
BYTE2 =01 10011
BYTE 3 = 01 10000 =

BYTE 4 = 01 00000
BYTE S5 = 01 00011
BYTE 6 = 01 00100

11111 10011 10000
HI DX MID DX LO DX

00000 00011 00100
HI DY MID DY LO DY

Il

Il

Il

? HI DELTA X
3 MID DELTA X
0 LO DELTA X
space HI DELTA'Y
# MID DELTA Y
$ LO DELTA Y
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Binary Relocatable Format. Binary relocatable format,
like ASCII relocatable format, allows use of a relocatable
origin, to which relocatable-formatted point coordinates are
referenced. ( ;

A relocatable origin is implemented by first sending the
coordinates of the selected origin to the terminal as
described in “Using a Relocatable Origin”. With the new
origin established, the terminal locates any point coor-
dinates it receives, which are formatted in a relocatable for-
mat, with respect to the relocatable origin. The terminal
computes the actual screen address by adding the
relocatable origin to the X,Y pair. The escape code used to
specify binary relocatable format is:

Ec*p 1

Binary relocatable format specifies absolute X and Y
coordinates in the range —16384 to +16383 using six bytes.

The value for the 0,0 point is sent to the terminal in a (
relocatable origin escape sequence.

BIT 7 6 5 4 3 2 1

BYTE1 0 1 X14 X13 Xx12 X111 Xx10 HI X
BYTE2 0 1 X9 X8 X7 X6 X5 MID X
BYTE3 0 1 X4 X3 X2 X1 X0 LOW X

BYTE4 0 1 Y14 Y13 Y12 Y11 Y10 HI Y

BYTE5 0 1 Y9 Y8 Y7 Y6 YS MID Y

BYTE6 0 1 Y4 Y3 Y2 Y1 YO0 LOW'Y
Example:

The following example shows how relocatable data bytes

are computed.

RELOC X = -600 = 11111 01101 01000 (
HI X MID X LOW X

RELOCY = 200 = 00000 00110 01000
HI'Y MIDY LOWY
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Mixing Formats

BYTE1 =01 11111 =7 HI X
BYTE2 = 01 01101 = - MID X
BYTE3 =01 01000 = ( LOW X
BYTE 4 = 01 00000 = space HI Y
BYTE5 =01 00110 = & MID Y
BYTE 6 = 01 01000 = ( LOWY

There are no restrictions on mixing formats; simply specify
the new format to be used and follow it with new data in
the new format. By restricting data values to binary values
between 32 and 63 (the printing graphics characters and
numbers), the plotting commands “a” through “z” can be
intermixed in the binary data.

Example:

Move the pen to 360,180 in ASCII absolute format, then
draw a box 10 units wide by five units high, using binary
short incremental format (figure 2-10).

Although spaces are used, for clarity, in the following
escape sequence, they should not appear in the sequence
actually used, except as code for a “0” digit.

Ec*p a f 360,180 j * SP SP % 6 SP SP ; Z

Figure 2-10. Example of Mixed Data Formats

360,185 - @ ] 370,185

® ®
Y ®
360,180/ » 370,180
/
®/

/
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Color Notation
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The terminal uses two color notation systems: HSL (hue,
saturation, and luminosity) and RGB (red, green, and blue).
Each system allows specifying a color and the vividness of
the color.

HSL Method. The HSL method breaks color down into
three components:

= Hue. The mix of light frequencies (what we
usually call color). It’s range is from 0 to 1,
as shown below:

0.00 - 0.04 Red 0.46 -0.54 Cyan
0.05-0.08 0.55 - 0.58

0.09 - 0.12 0.59 - 0.62

0.13-0.20 Yellow 0.63-0.70 Blue
0.21-0.25 0.71-0.74 (
0.26 - 0.29 0.75-0.79

0.30-0.37 Green  0.80-0.87 Magenta
0.38 - 0.41 0.88 - 0.91

0.42 - 0.45 0.92 - 0.95

0.96 - 1.00 Red

® Saturation. Saturation can range from 0 (white) to 1
(maximum intensity of the color selected by
the hue).

® Luminosity. Selects the amount of light applied to the
hue. It ranges from 0 (black - no light) to 1
(maximum light).

The concepts of hue, saturation and luminosity are illus-
trated in figure 2-11 as a HSL color cylinder. Hue goes cir- (
cularly around the cylinder. Saturation increases from 0

(white), at the axis of the cylinder, to 1, which is maximum
intensity of the color, at the outside edge of the cylinder.
Luminosity ranges from 0 (black), at the bottom of the cyl-




inder, to 1 (maximum luminosity or light) at the top of the
cylinder.

Figure 2-11. HSL Color Cylinder

WHITE
(ALL COLORS)
AT CENTER

GREEN YELLOW
— —

~ ~
~ ~
INCREASING ~ :— E/ INCREASING )
CYAN < SATURATION - ~ SATURATION > RED
— ~
BLUE "ml:NTA
AXIS INCREASING

LUMINOSITY

—_—— p—

- | ~

« 4— BLACK A
(0 LUMINOSITY)

RGB Method. The RGB method mixes three colors, red,

green, and blue, to derive other colors. For example, yellow
is produced by mixing red and green; cyan by mixing green
and blue; and magenta by mixing red and blue. The numer
ical values for red, green, and blue range from 0.00 to 1.00.

Figure 2-12 illustrates the RGB concepts in the form of a
color cube. Each corner of the cube is a color, red, green,
blue, cyan, magenta, yellow, white (all colors), and black
(no color). Moving along one edge of the cube from one
corner to another, the color for the first corner gradually
blends into the color for the next corner.
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Figure 2-12. RGB Color Cube

WHITE
(0,1, a1
|

GREEN !

(0,1,0) " | YELLOW
| (1,1,0)
|
|
|
|
|
BLUE _ _ | _ _ _ _ _JMAGENTA

_ 0,0,1) (1,0,1)
-
7
BLACK k<
(0,0,0) RED

(1,0,0)

Note: Coordinate notation
is (Red, Green, Blue).

You can select intensity values for any of the colors red,
green and blue. The selection range is 0.00 to 1.00.
However, any intensity selection is converted, by the termi-
nal to one of four selections: 0.00, 0.33, 0.66, and 1.00.
Table 2-7 lists the entered and used intensity values.

Table 2-7. Selectable and Used RGB Color
Intensity Values.

SELECTED
VALUE 0.00-0.24 0.25-0.49 0.50-0.74  0.75-1.00
USED
VALUE 0.00 0.33 0.66 1.00

The mix of intensity values for the three primary colors
determines the resultant color to be displayed on the
screen. With four possible intensity values for each of the
three primary colors, the result is a total of 64 possible
colors for display.

(

Y

/



Color Notation  Color values expressed in RGB notation can be converted
Conversion to HSL notation, and vice versa. Table 2-8 converts from
RGB to HSL; table 2-9 converts from HSL to RGB.

Table 2-8. RGB to HSL Conversion
RGB CONDITION CONVERSION

R=G=B

= v
T
© o

R(=G=B)

(1-(R-G)/(R-B))/6
-B)R

B<=G<=R

— Wn T
T
~ =

B<=R<=G

)

=(1+(G-R/(G-B))/6
(G-B)/G

— wn
[y
")

G<=B<=R

v
I

(5+(R-B)/(R-G))/6
(R-G)R
R

(5-(B-R)/(B-G))/6
-G)/B

— W
[

G<=R<=B

-
[
W =

R<=B<=G

a
I

(3-(G-B)/(G-R))/6
R)/G

= »
Il
200!

R<=G<=B

o
[

(3+(B-G)/(B-R))/6
-R)/B

os]

I

(

—
Il
o]
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Table 2-9. HSL to RGB Conversion

Definitions:
INTEGER(xx) means: use the integer portion of xx. ( )
Sextant=INTEGER(6*H)
Fraction=(6*H)-Sextant
X=L*(1-S)
Y=L*(1-(S*Fraction))
Z=L*(1-(S5*(1-Fraction)))
SEXTANT CONVERSION

Oor6

I

I

[ Il

Il

Il

WOR WORA wWOXA ?OW TOAR WOX
=X O XN O X NOoX Xt XNC

I

Intensity  Table 2-10 lists the intensity values, in the RGB system, for (
Values for the all available colors. The equivalent values for the HSL

Color Spectrum  systemare also listed.
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Table 2-10. Color Intensity Values

R G B H S L

0.00 0.00 0.00 0.00 0.00 0.00 BLACK
0.00 0.00 0.33 0.67 1.00 0.33

0.00 0.00 0.66 0.67 1.00 0.66

0.00 0.00 1.00 0.67 1.00 1.00 BLUE
0.00 0.33 0.00 0.33 1.00 0.33

0.00 033 0.33 0.50 1.00 0.33

0.00 033 0.66 0.58 1.00 0.66

0.00 033 1.00 0.61 1.00  1.00

0.00 0.66  0.00 0.33 1.00 0.66

0.00 0.66 0.33 0.42 1.00 0.66

0.00 0.66 0.66 0.50 1.00 0.66

0.00 0.66 1.00 0.56 1.00 1.00

0.00 1.00 0.00 0.33 1.00 1.00 GREEN
0.00 1.00 0.33 0.39 1.00 1.00

0.00 1.00 0.66 0.44 1.00 1.00

0.00 1.00 1.00 0.50 1.00 1.00 CYAN
0.33 0.00 0.00 1.00 1.00 0.33

0.33 0.00 0.33 0.83 1.00 0.33

0.33 0.00 0.66 0.75 1.00 0.66

0.33 0.00 1.00 0.72 1.00 1.00

0.33 033 0.00 0.17 1.00  0.33

033 033 0.33 0.00 0.00 0.33

0.33 033 0.66 0.67 0.50 0.66

0.33 033 1.00 0.67 0.67 1.00

0.33 0.66 0.00 0.25 1.00 0.66

0.33 0.66 0.33 0.33 0.50 0.66

0.33 0.66 0.66 0.50 0.50 0.66

033 0.66 1.00 0.58 0.67 1.00

0.33 1.00 0.00 0.28 1.00 1.00

0.33 1.00 0.33 0.33 0.67 1.00

0.33 1.00 0.66 0.42 0.67 1.00

0.33 1.00 1.00 0.50 0.67  1.00
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Table 2-10. Color Intensity Values (continued)

R G B. H S L
0.66 0.00 0.00 1.00  1.00 0.66
0.66 0.00 0.33 092 1.00 0.66
0.66 0.00 0.66 0.83  1.00 0.66
0.66 0.00 1.00 0.78  1.00 1.00
0.66 033 0.00 0.08  1.00 0.66
0.66 033 0.33 1.00  0.50 0.66
0.66 0.33  0.66 0.83  0.50 0.66
0.66 033 1.00 0.75  0.67 1.00
0.66 0.66  0.00 0.17  1.00 0.66
0.66 0.66 0.33 0.17  0.50 0.66
0.66 0.66 0.66 0.00  0.00 0.66
0.66 0.66 1.00 0.67 0.34 1.00
0.66 1.00 0.00 0.22  1.00 1.00
0.66 1.00 0.33 0.25  0.67 1.00
0.66 1.00 0.66 0.33 0.34 1.00
0.66 1.00 1.00 0.50 0.34 1.00
1.00 0.00 0.00 1.00 1.00 1.00 RED
1.00 0.00 0.33 0.95 1.00 1.00
1.00 0.00 0.66 0.89  1.00 1.00
1.00 0.00 1.00 0.83  1.00 1.00 MAGENTA
1.00 033 0.00 0.06  1.00 1.00
1.00 033 0.33 1.00 0.67 1.00
1.00 0.33 0.66 0.92  0.67 1.00
1.00 0.33 1.00 0.83  0.67 1.00
1.00 0.66  0.00 0.11 1.00 1.00
1.00 0.66 0.33 0.08  0.67 1.00
1.00 0.66 0.66 1.00 0.34 1.00
1.00 0.66 1.00 0.83  0.34 1.00
1.00 1.00 0.00 0.17  1.00 1.00 YELLOW
1.00 1.00 0.33 0.17  0.67 1.00
1.00 1.00 0.66 0.17  0.34 1.00
1.00  1.00 1.00 0.00  0.00 1.00 WHITE
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Color Tools

The color terminal uses the concepts of palettes and pens.

Pens. As described previously, a pen is used to draw
points and lines and to fill areas. It has two states: up and
down. It can be used to draw only while in the down state.
The up state is used for moving the pen without drawing a
line. A pen is assigned a color from a palette of eight
colors.

The terminal uses five types of pens to create pictures: the
primary pen, the secondary pen, the background pen, the
area boundary pen, and the graphics text pen. The primary
pen is the one used to draw points and lines. The second-
ary pen is used, in some drawing modes, to fill areas or
draw patterned lines. The color assigned the background
pen is the color of the picture background. The area bound-
ary pen is a pen which can be used to draw outlines
around area fills. The graphics text pen is used for creating
graphics text.

Palettes. A palette consists of eight color mixes, 0-7
(figure 2-13). Each mix is composed of the three primary
colors, red, green, and blue. Each primary color is assigned
an intensity level (0, 1, 2, or 3 — or 0.00, 0.33, 0.66, or
1.00). The intensity level for each primary color determines
the intensity of the electron beam from the associated color
gun (red, green, or blue) in the cathode ray tube (CRT).
With four intensity levels for each of three color guns, 64
colors can be produced for each screen pixel.

When an intensity level has been assigned to each of the

colors red, green, and blue for a given color mix, the mix

has, effectively, been assigned one of the 64 colors. When
all eight mixes on a palette have been assigned colors, the
palette is said to be defined.

Up to 16 defined palettes can exist in terminal memory at a
given time. Each palette is assigned a number from 0 to 15,
with 0 as the system palette. The system palette is the
palette from which the colors displayed on the screen are
taken.
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Figure 2-13. Color Selection for a Pixel
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How Color is
Generated

The colors from any defined palette can be loaded into the
system palette at any time. When this is done, the colors
on the screen change to the new colors assigned to the sys-
tem palette. This occurs because the points, lines, and area
fills which compose the screen picture are each associated
with a mix number (0-7) on the system palette. When the
color assigned a given mix on the system palette changes,
all items on the screen which were drawn using that mix
change to the new color assigned to the mix.

The primary, secondary, background, area boundary, and
graphics text pens are assigned mixes from the system
palette.

The Cathode Ray Tube (CRT). The face, or screen, of
a color terminal CRT is coated with three different phos-
phor coatings: red, green, and blue. The CRT contains
three electron guns, one for each of the phosphor coatings.
A mask is used to ensure that the electron beam from the
red gun hits only red phosphor dots; the beam from the
green gun, only green dots; and the beam from the blue
gun, only blue dots.

A group of three adjacent dots, consisting of one red, one
green, and one blue dot is called a picture element (pixel).
By lighting different combinations of the three dots of a
pixel, eight colors can be produced: black, red, green, blue,
yellow, cyan, magenta, and white. However, each dot can
be lighted with one of four levels of intensity (0.00, 0.33,
0.66, and 1.00). The result is that 64 colors can be produced
for each pixel.

Raster Memory. The color terminal stores graphics
images to be displayed on the screen in an area of graphics
memory called raster memory. Raster memory is made up
of three memory planes. Each screen pixel is represented
on each memory plane by a binary bit. The three memory
planes are assigned binary weights of 1, 2, and 4. The three
bits on the memory planes form a binary number (0-7)
which selects the color mix on the system palette.
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System Palette. For a given pixel, the values for all
planes with a “1” stored for that pixel are summed to select
the “mix” which defines the color with which the pixel will
be drawn. The mix number can range from 0 to 7.

The system palette stores intensity values for the RGB color
notation system. If the HSL system is being used, the HSL
values are converted to RGB values before being stored on
the system palette.

For each pixel, the intensity for each of the red, green, and
blue colors determines the intensity of the electron beam
from the associated color gun to produce the selected color
for the pixel.

To produce the picture on the screen, raster memory is con-
stantly scanned at a fixed rate, producing the color for each
pixel as outlined above.

Drawing Modes  The color terminal has eight drawing modes. These modes (
for Color determine the way data is displayed on the screen, so that
Terminals changing the drawing mode can radically change the screen
appearance of a given set of data. The modes are:

NO. NAME NO. NAME
0 Picture Protect 4 Jam2
1 Clearl 5 OR
2 Jam1l 6 Complement2
3 Complementl 7 Clear2

The escape sequence for selecting the drawing mode is as
follows:

Ec*m <x>a
()

where <x>, the selected mode, and the mix with which
binary 0’s and 1’s in the entered data will be drawn are
listed in table 2-12.
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Table 2-11. Drawing Modes for Color Terminals

Definitions:
bmix — mix no. assigned current — primary pen, text pen, or,
background pen. pen for dithering, the pen selected
for drawing the current pixel
cmix — mix no. assigned within the 4 X 4 pixel dither
current pen. pattern.
dmix — mix no. with which smix — mix no. assigned secondary pen.
existing data was
written.
MODE DATA  RESULTING
NO. NAME FUNCTION BIT COLOR EXAMPLE
0 NOP Picture protect, NOP
no change. 1 NOP
1 Clearl  For l'sin 0 NOP 4 Mix no. of
entered data, background pen
overwrites 1 bmix
existing data
with background 33330000 Mixno'sof
pen. existing data
101010 1 0 Entereddata
(binary)
4 3434040 Mixno.'sof
new data
2 Jaml Default mode. 0 NOP 5 Mix no. of
For 1’s in current pen
entered data, 1 cmix
overwrites

existing data
with current
pen.

3333000 0 Mixnosof
existing data

1010101 0 Entereddata
(binary)

5353505 0 Mixno.'sof
new data
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Table 2-11. Drawing Modes for Color Terminals (continued)

MODE DATA RESULTING
NO. NAME FUNCTION BIT COLOR EXAMPLE
3  Compl Forlsin 0 NOP 3 =011 Mix no.’s of
entered data, 0 = 000 existing data
overwrites 1 NOT
existing data dmix 100 = 4 NOT 3 =4
with the NOT 111 =7 NOTO0 =7

existing data mix

no. Redrawing

the line a

second time 33330
restores the

original line.

0 0 Mix no.’s of
existing data

1 0 Entered data
(binary)

43437 7 0 Mix no.’s of
new data
4 Jam2 For 1’s in entered 0 smix 2 Mix no. of
data, overwrites secondary pen
existing data with 1 cmix
current pen. For 6 Mix no. of

0’s in entered

data, overwrites

existing data with 33330
secondary pen.

current pen

0 0 Mix no.’s of
existing data

1 0 Entered data
(binary)

6 2 Mix no.’s of
new data
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Table 2-11. Drawing Modes for Color Terminals (continued)

MODE DATA RESULTING
NO. NAME FUNCTION BIT COLOR EXAMPLE
5 OR For 1’s in entered 0 NOP 3 =011 Mix no. of
data, overwrites existing data
existing data with 1 dmix
the mix no. OR 1 =001 Mix no. of
resulting from cmix current pen
ORing the existing
data mix no. with
the mix no. of the
current pen. 011 =3 OR 3 and 1.
New data mix
no. is 3
0 = 000 Mix no. of
existing data
1 =001 Mix no. of
current pen
001 =1 OR 0 and 1.

33330000

10101010

33331010

New data mix
no. is 1

Mix no.’s of
existing data

Entered data
(binary)

Mix no. of
new data
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Table 2-11. Drawing Modes for Color Terminals (continued)

MODE DATA RESULTING

NO. NAME FUNCTION BIT COLOR EXAMPLE

6 Comp2 For 1's in entered 0 NOP 1 =001 Mix no. of
data, overwrites current pen
existing data with 1 dmix
the mix no. resulting 1 cmix 6 =110 Mix no. of
from XORing the XOR background pen
current pen mix no. bmix
with the background XOR 111 =7 XOR two mixes
pen mix no., then dmix
XORing the result 3 =011 Mix no. of
with the mix no. of existing data
the existing data.
Redrawing the line 100 = 4 XOR two pens.
a second time New data pen
restores the original mix no. is 4
line.

111 =7 XOR current
and background
pen mix no

0 = 000 Mix no.’s of
existing data

111 XOR two mixes.

33330000

10101010

43437070

New data mix
no. is 7

Mix no.’s of
existing data

Entered data
(binary)

Mix no.’s of
new data
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Table 2-11. Drawing Modes for Color Terminals (continued)

MODE DATA RESULTING

NO. NAME FUNCTION BIT COLOR EXAMPLE

7 Clear2  For l’s in entered 0 NOP 1 =001 Current pen
data, overwrites mix no.
existing data with
the result of 1 (dmix) 110 =6 NOT current
ANDing the AND pen mix no.
existing data mix (NOT
no. and NOT the cmix) 3 =011 Mix no. of
mix no. of the existing data
current pen.

010 =2 AND two
values. New
data mix no.
is 2

110 =6 NOT current
pen mix no

0 = 000 Mix no. of
existing data

000 =0 AND two

33330000

10101010

23230000

values. New
data mix no.
is 0

Mix no.’s of
existing data

Entered data
(binary)

Mix no.’s of
new data
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Several definitions are required for the following

discussion:
® Entered data — Data entered into the terminal. ( \
® Existing data — Data existing on the screen when
the entered data is entered.
m New data — Data which results from the entered

and the existing data.

In modes 1 through 7, a 1 bit in the entered data is a sig-
nal to the terminal to act on the corresponding bit in the
existing data. For 0 bits in the entered data, the existing
data is not affected, except in mode 4.

New data is drawn with a color mix number selected using
the following items: the mix number with which the data
existing on the screen was drawn, the mix number of the

current pen, background pen, or secondary pen, or a com- (
bination of these numbers.

Figure 2-14 illustrates the effect of each mode on a given set
of data.

The default mode, which is selected after a power on or
hard reset, is mode 2 (Jam1 mode). In this mode, “1’s” are
drawn with the current pen; “0’s” have no effect.
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Figure 2-14. Effect of Each Drawing Mode on a Given

Set of Data (Color)
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Figure 2-14. Effect of Each Drawing Mode on a
Given Set of Data (continued)
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Graphics Operations

- |
Introduction

This section contains a description of the terminal’s
graphics functions and how to use them. The information
and the examples are intended for use in developing pro-
grams to create and print out screen displays. Additional
information on how to use the graphics features from the
keyboard is contained in the User’s manual.

The contents of this section are:

Drawing lines.

Filling areas.

Using Graphics text.
Obtaining a hardcopy.
Using a relocatable origin.

Graphics status.

Selecting the graphics default parameters.

Inserting delays in graphics operations.

Display Functions mode.

Compeatibility mode.
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Drawing Lines

Selecting the
Line Type

3-2 Graphics Operations

To draw any line, the line type is selected, then drawn,
using separate escape sequences.

Once a line type is selected, it is used until another type is
selected. The default line type (solid line) is selected at
power on or after a hard reset. The line types are as fol-
lows: ‘

Isolated Points. Points are included as a special line type.

Point plotting can be useful for generating “scattergram”
type graphs.

Solid Lines. A solid line is the default selection, which
occurs after power on or a hard reset.

Predefined Line Types. One of seven predefined line
types (figure 3-1) can be selected.

User-Defined Line Types. As an alternative to solid and
predefined line types, you can define your own line pat-
tern. (Refer to “Defining Your Own Line Type”, later in
this section.)

Area Pattern as a Line Type. The currently selected area
fill pattern can be used as a line type for drawing hori-
zontal and vertical lines. (Refer to “Using an Area Fill
Pattern as a Line Type”, later in this section.)

-



Figure 3-1. Predefined Line Types

To select the line type, use the following escape sequence:
Ec*m <type> b
where <type> is one of the following numbers:

NO. LINE TYPE
1 Solid line (default).

2 User defined line pattern.
3  Current area fill pattern.
4  Predefined pattern 1.

5  Predefined pattern 2.

6  Predefined pattern 3.

7  Predefined pattern 4.

8  Predefined pattern 5.
(continued)
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Drawing the Line

3-4 Graphics Operations

NO. LINE TYPE

9  Predefined pattern 6.
10 Predefined pattern 7.

11 Point plot.

To draw any line, the pen is moved, in the down state,
from the start point of the line to the end point. If the cur-
rent pen position isn’t the start point of the line, the pen
must be moved, in the up state, to the start point. Refer to
“Pen Control” for pen control instructions.

The pen can be moved in either the up or down state with
the following escape sequence:

Ec*p <format> <pen state> <x,y>

X,y <x,y> Z
where:

<format> The format in which the coordinates
for
the <x,y> points are specified (these
formats are described in Section 2):
f = ASCII absolute (default)
g = ASCII Incremental
h = ASCII relocatable
i = binary absolute
j = binary short incremental
k = binary long incremental
1 = binary relocatable

<pen state> Up or down state of the pen:
a =up
b = down




<x,y> The x and y coordinates of a point.
The first coordinate is assumed to be
the x coordinate. As many points as
desired can be entered. Carriage
return and line feed characters are
ignored in the escape sequence.

For ASCII formats, the coordinates can
be separated by any non-letter, non-
digit ASCII character, such as a
comma, space, colon, etc. This is not
true for binary formats (refer to
“Binary Formats” in Section 2.

Z Terminates the escape sequence.

Neither the <format> nor the <pen state> need be
included in the escape sequence. If <format> isn't
included, the default choice, ASCII absolute, is used. Refer
to “Point Notation for Drawing Lines” in Section 2 for
format information.

If <pen state> isn't included, the current state of the pen
is used to move between the current pen position and the
first point indicated in the escape sequence. If more than
one point is supplied in the sequence, without an
intervening pen up command, subsequent pen movements
are made with the pen down (lines are drawn), because the
pen is always left in the down state after a pen movement.

Note that if a parameter byte is lost or garbled in
transmission, all following end points will be improperly
read. To minimize data errors caused by the loss of a data
byte, short sequences can be used to reset the parameter
count and restore synchronization. NOPs (z), redundant
format, or pen down commands can also be inserted to
insure synchronization if necessary.

Graphics sequences can extend indefinitely. In general,

longer sequences are preferred as they minimize the
overhead necessary for a plot sequence. Ec*p <format>
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Pen Control

3-6 Graphics Operations

must be sent for each series of lines. As the sequence
length decreases, the percentage of preamble characters
increases, and the line drawing rate goes down. The worst
possible case would be to send Ec*p <format> for each
line; approximately 50% of the characters sent would be
overhead, reducing line speed by a factor of 2.

The terminal uses the concept of a “pen” in drawing
points and lines and filling areas. The pen can be lifted (up
state) or lowered (down state). It can also be positioned
using absolute or relative coordinates.

After power on or a hard reset, the pen is in the down
state and positioned at coordinates 0,0. After any pen
movement, the pen is left in the lowered state.

Moving the pen while it is in the down state draws a line.
Typical actions for drawing a line are:

1. Lift the pen.
2. Move the pen to the start point of the line.

3. Move the pen to the end point of the line.

The pen is lifted and lowered using the following escape
sequences:

Lift Pen: Ec*p a
Lower Pen: Ec*p b
Example: Lift the pen, move it to 100,100, draw a line to
200,200, then draw a second line to 50,300
(figure 3-2).

Ec*pa 100,100 200,200 50,3002

C




Defining Your Own
Line Type

Figure 3-2. Line Drawing Example

—

Vector is Drawn
to 200,200

50,300

Pen is Moved to 100,100
~ and Automatically Lowered

Pen Position When
E*pa is Executed

_ )

You can design your own line type for selection using the
“Ec*m <type> b” sequence (described under

the heading “Selecting the Line Type”) It's done by
representing the dot pattern of the line with a binary
number, in which the meanings of the 1’s and 0’s are
defined by the currently selected drawing mode (refer to
“Drawing Modes” in Section 2).

A user defined line pattern is formed using two items: a
dot pattern and a scale factor. The dot pattern is composed
of a sequence of eight 1’s and 0’s. The scale factor indicates
the number of times each bit in the dot pattern should be
repeated to form the line pattern.

The dot pattern is specified as a decimal number from
—32768 to 32767 from which a number from 0 to 255 is
extracted by using the eight least significant bits of the 2’s
complement form of the number. For example, the dot
pattern for the number 170 is 10101010. The default dot
patternis 11111111.
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The scale factor indicates how many times each bit in the
pattern is to be repeated to form the line pattern. For

example, a scale factor of 3 applied to the dot pattern for

the number 170 produces the following line pattern: (

111000111000111000111000

This line pattern is used to form lines. The default scale
factor is 1.

Assuming the default drawing mode, points indicated as a
“1” in the line pattern are lighted on the screen, and points
indicated as “0’s” are unlighted.

The following escape sequence is used to define a line
pattern:

Ec*m <pattern> <scale> C

where:
<pattern> is an decimal integer in the range (
—32768 through 32767. The line
pattern is formed of the eight least
significant bits of the binary
equivalent of this integer. The
default integer is 255 (all 1’s).

<scale> is a decimal integer in the range 1
through 255 which selects the
number of times each bit of the
pattern is to be repeated to form the
expanded pattern, which is
repeated as necessary to form the
line. The default scale factor is 1.

Figure 3-3 shows examples of user defined line types.
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Figure 3-3. Examples of User Defined Line Types

11010110 = 214 Scale = 1

Scale = 2
11111010 = 250 Scale = 1

Scale = 2

0000000000 0000 0 000000000

10101010 = 170 Scale = 1

Scale = 2

[ 00 _ 00 00 00 o6 _eo

Example: Define a pattern to generate the following line:

11111111110011001111111111001100

Pattern = 11111010 = 250
Scale =2
Escape = Ec*m 250 2 C

sequence

Line patterns too complex to be obtained from an
8 X 8 area pattern, as described in “Filling Areas”
can be generated by plotting a series of lines and
varying the patterns used for successive lines.
Complex patterns such as those used in weaving
can be generated easily using this technique.
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Using an Area Fill
Pattern as a
Line Type

3-10 Graphics Operations

By selecting line type 3 in the line type selection escape se-
quence, “Ec*m <line type> b”, you can use an area fill
pattern you have defined to draw horizontal and vertical
lines. (Refer to “Filling Arels” for information on area fill
patterns.) Horizontal and vertical lines are drawn using the
appropriate line from the area fill pattern. Diagonal lines
cannot be drawn using the area fill pattern; solid lines are
used instead. If the line is more than eight pixels long, the
pattern is repeated to the end of the line.

Example: Plot three lines:
(2,3) to (7,3)
(9,3) to (9,12)
(7,5) to (2,10)
using a user defined area pattern of:

51,204,51,204,51,204,51,204

Figure 3-4 illustrates the area pattern and the
lines drawn.

m Create the area fill pattern:
Ec*m 51,204,51,204,51,204,51,204D

m Select the user defined area fill pattern
as the current area fill pattern:

Ec*m 2G

® Select the current area fill pattern as
the current line type:

Ec*m3B
m Draw the lines:

Ec*pa 2,3 7,3 a 9,3 9,12 a 7,5 2,10 2

(

(




Rubberband Line
Mode

Figure 3-4. Example of Lines Drawn Using a User
Defined Area Pattern as a Line Type
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In Rubberband Line mode, the terminal displays a tempo-
rary line connecting the current pen position to the graph-
ics cursor. As the cursor is moved, using any input device,
the line moves, stretches, and contracts as required to
maintain the connection. The temporary line is “set” (made
permanent) when the cursor position is entered as a new
point, by executing the “Ec*pc” command. The new point
then becomes the current pen position and the process can

be repeated.

On Ec*dm
Off Ecxdn
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If the graphics cursor is not already on, entering Rubber-
band Line mode automatically turns it on.

Specifying the The escape sequence for using the cursor position as the ( !
Cursor Position next data point is:

as the Next
Data Point Ecxpe

This sequence can be used with a tablet or a mouse to
draw freehand lines.

Example: Position the cursor on the screen, type in
“Ec*pc”, and continue to hold down the key
while moving the cursor around the screen. A
line will be drawn following the cursor.

Selective Erasing A line drawn in Set mode can be selectively erased by
redrawing it in Clear mode, although this will produce
gaps if the erased line is intersected by other lines. This
problem can be overcome by initially drawing the line in (
Complement mode, then redrawing it in Complement
mode to erase the line. This technique will preserve the
original display and can be useful for drawing and erasing
temporary figures.

Example: Select Complement mode, draw a line, then
erase the line by redrawing.

Ec*xm 3A Select
Complement
mode

Ec#p a f 100,300 300,300Z Draw line

Ecxp a f 100,300 300,300Z Erase line
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Filling Areas

Selecting the Area
Fill Type

An area fill operation consists of selecting the area fill type
and filling the area. When an area is specified for filling,
the terminal fills the area with the area fill type currently

selected.

Three types of area fill are available: solid, user defined,
and predefined. Figure 3-5 illustrates the eight predefined
area fill patterns. Use the following escape sequence to
select the area fill type:

Ec*m <x>g

x> PATTERN
1 Solid area fill
2 User defined area fill (default)
3 Predefined pattern 0
4 Predefined pattern 1
5 Predefined pattern 2
6 Predefined pattern 3
7 Predefined pattern 4
8 Predefined pattern 5
9 Predefined pattern 6

10 Predefined pattern 7
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Filling the Area

3-14 Graphics Operations

Figure 3-5. Predefined Area Fill Patterns
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Two methods are available for specifying the area to be
filled: rectangular and polygonal. Polygonal area specifica-
tion is used for irregular areas.

Rectangular Area Fills. A rectangular area can be filled
by sending the terminal the end points of a diagonal line in
an escape sequence. The terminal fills the area, using the
end points as corners of the rectangle, when it receives the
escape sequence. The end point coordinates can be in ei-
ther absolute or relocatable ASCII format.

Fill Rectangle, Absolute. This method of area specification
is done with the following escape code:

Ecxm <x1><y1> <x2><y2> e

where <x1><y1> and <x2><y2> are the absolute
coordinates of the two diagonal corners, respectively, of the
fill area (—16384 to 16383). Spaces or commas can be used
to separate the coordinates.

(

(




Example: Use predefined area fill pattern 5 to fill a
rectangle defined by the coordinates 50, 50, 300,
300:

Ec*m 8 g 50,50 300,300 E

Fill Rectangle, Relocatable. Use the following escape se-
quence to specify a rectangle to be filled in relocatable coor-
dinates:

Ec*xm <x1><y1> <x2><y2>f

where <x1><y1> and <x2><y2> are the relocatable
coordinates of the two diagonal corners, respectively, of the
fill area (—32767 to 32767). Spaces or commas can be used
to separate the coordinates.

Example: As a demonstration of this escape sequence, load
a function key with the following string:

Ec*#m 1 g 1 20,20 30,30 F
Then use the graphics cursor control keys to
move the graphics cursor, and press the function

key. Move the cursor and press the key several
times.
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Polygonal Area Fills. The terminal allows you to define

a polygon composed of up to 148 sides, and fill it using the
currently selected area fill method. The escape sequence,

which includes the endpoint coordinates for each side of

the polygon, is as follows: (

Ec*p <x> (coordinates)
where <x> is:

<x> ACTION

a Lift pen. Used to lift the pen so it can be
moved to a new point. If a polygon is in
process when the command occurs, it is
closed.

s Start a new polygon. This command causes
subsequent coordinate pairs to be read as
vertices of a new polygon. .

t Close the current polygon. When this (
command, or any capital letter, occurs in the
escape sequence, the polygon is closed and
filled using the currently selected area fill
method.

Areas are filled in alternate order, as shown in figure 3-6.

Figure 3-6. Area Fill of Overlapping Areas
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Example: Move the pen to 33,0 and define and fill a
pentagon 100 units on a side. Lift the pen, move
it to 40,10, then define another pentagon inside
the first one (figure 3-7).

Ec*p a 5 33,0 133,0 166,95 83,150 0,95
40,10 12,91 83,138 153,91 125,10 T

Figure 3-7. Example of Polygonal Area Filling

Note  When using userdefined function keys to define polygonal
area fills, the entire polygon specification must be con-
tained in one function key, or some data may be lost.

Area Fill Patterns  When an area is specified for filling, the entire screen is
divided into 8 X 8 cells. The content of each eight-pixel row
of a cell is represented by a row pattern, with eight pat-
terns required to define a cell pattern. To fill an area, the
cell pattern is repeated for each cell in the area.
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Defining Your Own
Area Fill Pattern

Note

3-18 Graphics Operations

A user defined area fill pattern is defined by specifying
eight patterns in an escape code, one pattern for every row
of pixels in the 8X8 cell. Each row pattern is specified in the
escape code as a decimal number in the range —32768
through 32767. The terminal interprets the number as a 2's
complement number, of which only the least significant
eight bits are used, to obtain a value between 0 and 255.
For the default drawing mode, 1 bits are drawn and 0 bits
are not drawn. Other drawing modes interpret the bits dif-
ferently. (Refer to “Drawing Modes”, in this section, for
more information on drawing modes.)

The escape sequence for defining an area fill pattern is as
follows:

Ec*m <row 0> <row 1> ..... <row 7>d

where the <row> parameters are decimal numbers which
specify the patterns for the eight rows of the cell.

Example: Define a simple checkerboard pattern for an 8 X 8
cell.

ROW BINARY DECIMAL

0 10101010 170
1 01010101 85
2 10101010 170
3 01010101 85
4 10101010 170
5 01010101 85
6 10101010 170
7 01010101 85

Ec*m170 85 170 85 170 85 170 85D

The scale factor of an area fill pattern is always 1.

( ,

(



Figure 3-8 illustrates examples of some user defined area

fill patterns.

Figure 3-8. Examples of User Defined Area Fill Patterns
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|
Using Graphics
Text

Text strings can be written directly into graphics memory.
An internal character generator converts the ASCII codes
into a vector list representation which is then drawn as

lines.
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The character set includes upper and lower case (95 charac-

ters) and the national characters shown in Appendix D.

The national character sets are selected on the Terminal
Configuration menu, discussed in Section 6. The characters -
are drawn in a 5 X 7 matrix in a 7 X 10 cell, with descen- (
ders for lower case.

This character set is in addition to the normal alphanumeric
character set. While this character set may seem redundant,
it offers the following advantages:

m Characters can be drawn at any dot position, rather than
24 by 80 alphanumeric character positions.

m Characters can be rotated in multiples of 90 degrees.
m Characters can be scaled in size, from 1 to 8 times.

m Characters can be slanted 27 degrees for an italics-like
effect.

m Lines of characters can be right, left, or center justified.

Figure 3-9 shows the graphics character set. (

Figure 3-9. Graphics Text Character Set
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From the
Keyboard

All of the USASCII and international character sets are
available by entering “Yes” in the “ASCI1 8 Bits” field of
the Terminal Configuration menu, then entering Extended
Characters mode by pressing and (J, simultaneously.
You leave Extended Characters mode by simultaneously
pressing and (J. You can also access the extended
characters by pressing the key, together with the
appropriate keyboard key.

The normal sequence of operations for using graphics text
is:

m Select the desired characteristics for the text. The
selectable characteristics are: size, orientation, slant, and
location.

m Turn on Graphics Text mode.
m Enter the text.

m Turn off Graphics Text mode.

The currently-selected or default characteristics can be
used, if desired. The last-selected characteristics remain the
currently-selected ones until they are changed. After a
power on or hard reset, the default characteristics become
active. Refer to “Selecting the Graphics Default Parame-
ters”, later in this section, for a list of default parameters.

Graphics text can be entered directly from the keyboard. To
select the text characteristics and turn on and off Graphics
Text mode, the escape codes described in the following
paragraphs are entered at the keyboard.

Tabbing right spaces one graphics text character to the
right. Tabbing vertically (C’0) and (K], pressed together)
spaces one graphics text line up. (The actual direction of
movement will depend on the text orientation.)
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From a Program

Selecting Text
Characteristics

3-22 Graphics Operations

The backspace, carriage return, and line feed functions
work as expected (even on inverted text), making it easy to
add or edit titles and labels. In addition, the following keys
function in the same manner as for alphanumeric text
characters:

(i), (B aee), (), &), @), (¥).

All graphics text characteristics can be selected program-
matically using the escape codes described in succeeding
paragraphs.

The selectable text characteristics are size, orientation,
slant, and location on the screen.

Size. The ASCII characters 1 through 8 specify the charac-
ter size for graphics text. A “1” indicates the smallest char-
acter, a 5 X 7 dot matrix in a 7 X 10 cell. Increasing the size
increases the length of the vectors. If a text size of 1 is
specified, each vector in the list is drawn on the screen un-
scaled. A size of 2 results in vectors which are twice as
long, etc. (figure 3-10). A size of “1” is the default.

Use the following escape sequence to set the graphics text
size:

Ec*m <size> m

where <size> is a number from 1 to 8.

(



Figure 3-
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Orientation. This command uses the ASCII characters 1
through 4 to specify the text orientation (figure 3-11). It also
changes the direction of line feed, carriage return, and
backspace. The following escape sequence sets the text
orientation:

Ec*m <x> n

where:
<x> ORIENTATION
1 Normal (upright, the default)
2 Rotated 90 degrees counter clockwise
3 Rotated 180 degrees counter clockwise
(inverted)
4 Rotated 270 degrees counter clockwise

(

(




Figure 3-11. Graphic Text Orientations and Slant
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Slant. The graphics text characters can be slanted 27
degrees for an italics effect. The default selection is no
slant. Figure 3-11 illustrates slanted text.

ON Ec*m o

OFF Ec*m p

Locating the Text on the Screen. Text strings can be
right or left justified, or centered about the current cursor
position, which serves as a reference point.
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To position text on the screen:

m Select one of 12 origin points on the text string (figure 3-
12). When the text is entered on the screen, the origin
will overlay the cursor. The default origin is 1.

m Position the cursor so that the text string will be located
in the desired position.

Figure 3-12. Selectable Origins for
Graphics Text Location
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You select the origin with the following escape sequence:
Ec*m <origin> q

where <origin> can be any number in the range 0-11.

If the origin is selected as 0, 1, 2, or 3, the text begins at
the cursor position. If 4, 10, 5, or 6 is selected as the origin,
the text is centered, horizontally, on the cursor position.
Selecting 7, 11, 8, or 9 locates the text to end at the cursor
position.

Bottom of text cell (1, 4, and 7), middle of text cell (2, 5,
and 8), top of text cell (3, 6, and 9), and text baseline (0, 10,
and 11) origin points select the reference line for the line of
text. For example, if text is to be right justified and the base
line set at the top of the character position, the number “9”
should be selected as the origin.
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Turning Graphics
Text Mode On
and Off

If left justification is selected, the pen position moves to the
cursor position as soon as text is entered.

When centering or right justification is used, the text
strings are buffered (stored) until all of the characters in the
string have been received. The string is not displayed until
the CR or LF is received, which can be confusing when
entering text from the keyboard. The string end is detected
by a CR or LF.

The maximum length of a center- or right-justified string is
73 characters (not including the CR (LF)). In all cases, data
written beyond the edge of the screen is lost. There is no
automatic CR when the screen boundary is reached.

Graphics text mode is turned on and off with the following
escape sequences:

ON Ecxd S
OFF  Ec*d T

In Graphics Text mode, all displayable characters are
stored in graphics memory. The drawing mode is initially
set to Jam1 mode to permit overstrike replacement of
characters. A different drawing mode, such as Set or Com-
plement, can be selected at any time.

Text is drawn using the current text assignments for size
and orientation. Graphics text mode accepts CR, LF, BS, HT,
and VT as control characters. The @, ), ), (¥ keys can be
used to position the graphics cursor in character
increments.

If the graphics cursor is moved, the graphics text margin is
moved to the new cursor or pen position.
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Entering Text  Two methods are available for entering graphics text: nor-
mal text entry and entering a label. Both use the currently
selected text characteristics. For normal text entry, the text
string is located with reference to the current graphics cur-
sor position. A text string entered as a label is located with
reference to the current pen position, which may not be the
same as the cursor position.

Turning on Rubberband Line mode will show if the cursor
and pen position are at different locations. Since the rub-
berband line stretches between the current pen position
and the cursor, no rubberband line will be present if the
cursor overlies the pen position.

Normal Text Entry. For normal text entry, graphics text
can be entered immediately after turning on Graphics Text
mode. When entered programmatically, the text string can
be included in the escape sequence which turns on Graph-
ics Text mode.

Upon entering Graphics Text mode, the pen position moves (
to the current cursor position. When the text string is

ended, with a carriage return, the cursor and pen position
return to the left margin of graphics text, which is located

at the leftmost entered character.

Note  As textis entered in Graphics Text mode, the pen position
tracks the cursor position, so that, even though Rubber-
band Line mode is on, no rubberband line will show.

Example: Turn on Graphics Text mode, turn on the
graphics cursor, position the cursor at 100,100,
and
enter, as graphics text, the text string
“This a text string™ (

Ec#d 5 k 100,100 0 This is a text string
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Labels. Labels are used to send a single record of graph-
ics text to the terminal without entering Graphics Text
mode. The characters are stored in graphics memory, using
the current text size, angle, slant, and justification, until a
CR or LF is received; then they are entered on the screen.

The record must end with a CR, LF, or both. A CR moves
the pen to its original position when the label command
was received. An LF moves the pen down one line
(character spacing). The actual directions moved following a
CR or LF depend on the text orientation selected.

The differences between normal text entry and labels are:

m Labels can be entered without entering Graphics Text
mode.

m Only 73 text characters or less can be entered as a label.
The label is ended by a carriage return.

m The label reference point, which is overlaid by the
selected justification origin to locate the text, is the
current pen position. For normal text entry, it is the
current cursor position.

m The graphics cursor does not change position when a
label is entered. Only the pen position moves.

Labels are entered with the following escape sequence:
Ec*l <text string> CRCLF)

Example: Enter, from the keyboard, the label text string
“This is a sample label”:

Ec*l This is a sample label <CR>

where <CR> is a carriage return produced by
pressing the key.

Graphics Text You can check the current text settings with a graphics text
Status status request. Refer to “Graphics Status” in Section 9 for
additional information.
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Obtaining a
Hardcopy

You can obtain a hardcopy of the screen display using ei-
ther a printer or plotter. However, a plotter copy can only
be obtained through use of a program, such as HPDRAW,
which stores the picture data as it is entered at the terminal
and transfers it and the necessary commands to the plotter.

With a suitable printer, capable of accepting raster dump
data, connected to the external device port, you can obtain
a copy of the contents of raster memory using the keyboard
or a program which requests a raster dump.

You control the size, layout, and content of the copy by
configuring the appropriate configuration menu. The Exter-
nal Parallel Device Configuration menu is for parallel-input
devices, and the External HP-IB Device Configuration menu
is used for HP-IB-connected devices. Refer to Section 7 for
copying information.

Using a
Relocatable
Origin

3-30 Graphics Operations

Using relocatable origins is a convenient way to draw a
given figure at a number of screen locations. Since the fig-
ure is specified in terms of coordinates, it is much easier,
for each drawing of the figure, to specify a new origin to
which the coordinates of the figure are referenced than to
generate a new set of coordinates.

To be referenced to a relocatable origin, the figure coor-
dinates must be in relocatable format, either ASCII or bi-
nary.

When a relocatable origin is specified, the figure is located
on the screen by adding the X coordinate of the relocatable
origin to each of the X coordinates of the drawing. This is
also done for the Y coordinates.

(



A relocatable origin can be referenced to one of three
points: the absolute origin, the current pen position, or the
current cursor position.

Set Relocatable The relocatable origin can be set to any absolute coor-
Origin, Absolute dinates using ASCII absolute format (—16384 to 16383). The
escape sequence is as follows:

Ec*m <X,Y> j

where: <X,Y> are the x and y coordinates of the new origin
in ASCII absolute format.

Example: Set the relocatable origin to display the box in
the figure so that the box is positioned at the
lower left corner of the display (figure 3-13).
Ec*m -300,-100 J Set new origin
Ec*p a h 300,100 500,100 Draw figure
500,200 300,200
300,100 Z

Figure 3-13. Relocatable Origin Use
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Set Relocatable
Origin to
Current Pen
Position

Set Relocatable
Origin to
Graphics Cursor
Position

The relocatable origin can be set to the current pen posi-
tion using either of two escape sequences:

Ecxp e
or

Ec*m k

The relocatable origin can be set to the current graphics
cursor position.

Ec*m 1

Graphics Status

An escape sequence is available for requesting various
kinds of graphics status information, such as pen and cur-
sor positions, location of the relocatable origin, size, slant,
angle, and origin of graphics text, etc. Refer to “Graphics
Status” in Section 9, Status, for detailed information.

.}
Selecting the
Graphics
Default
Parameters
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Graphics parameters can be set to their default (power on
or full reset) values. Table 3-1 lists the various parameters
and their default values. Additional information can be
found under the discussions of individual parameters. The

escape sequence for selecting the graphics default values is:

Ec*m r

The current graphics mode and settings can be obtained
with graphics status requests. Graphics status requests are
described in the Status section. It may be desirable to
reselect graphics settings before you send graphics data to
the terminal.

(




Display
Functions
Mode

Table 3-1. Graphics Parameter Default Values

PARAMETER DEFAULT VALUE
*Pen Condition Down
*Line Type 1 (solid)
*Drawing Mode 2 (JAM 1)
*User Defined 255, 1

Line Pattern
+Area Fill Type
*User Defined Area

Fill Pattern

2 (User Defined Pattern)
255, 255,..., (Solid)

*Background Pen 0 (Black)
*Primary Pen 7 (White)
xSecondary Pen 0 (Black)
*Boundary Pen Off
*Graphics Text Off
*Text Size 1
*Text Direction 1
*Text Origin 1 (left, bottom)
*Text Slant Off
*Text Color Primary Pen
Relocatable Origin 0,0
Alpha Video On
Graphics Video On
Alpha Cursor On
Graphics Cursor Off
Graphics Cursor 0,0
Address
Rubberband Line Off
Compatibility Mode:
Page Full Straps 0 (Out)
GIN Strap 0 (CR only)

The key, in the Modes set of function keys,
is used to activate and deactivate Display Functions mode.

When Display Functions mode is inactive (normal opera-
tion), graphics commands received by the terminal are ex-
ecuted when received. These commands might be graphics
keypad keystrokes or escape sequences.
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When Display Functions mode is active, escape sequences,
instead of being executed, are stored in alphanumeric dis-
play memory and displayed on the screen. Table 3-2 lists
the graphics keypad keys and associated escape sequences
which operate as described above in Display Functions
mode.

Table 3-2. Escape Sequences Associated with
Graphics Keys

KEY SEQUENCE DESCRIPTION
None Graphics cursor control
keys
Cursor fast None Increases speed of

graphics cursor
Graph clear Ecxd A Clear graphics memory

Graph display Ecxd C Turn graphics display on
Ecxd D Turn graphics display off

Alpha display Ec*d E Turn alpha display on
Ecxd F Turn alpha display off

PEL N Rk e

Graph cursor Ecxd K Turn graphics cursor on
Ec+d L Turn graphics cursor off
RB Line Ecxd M Turn rubberband line on
Ec*xd N Turn rubberband line off
Graph device None Turns HP-HIL device off
Draw Ec*p bC Draws a line from the

current pen position to
the cursor position

Move Ec*p aC Moves pen position to
cursor position




Figure 3-14 shows the sequences generated when drawing

a simple box. The graphics cursor is initially on and posi-
tioned at 0,0.

Figure 3-14. Displaying Graphics Escape Sequences
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compatibility Compatibility mode allows the terminal to plot data in-
Mode tended for 4010 or 4014 terminals with displays of 1024 X

1024 or 4096 X 4096 addressable points. Thus, with a mini-
mum of reprogramming, programs developed for use with
4010 and 4014 terminals can be used with this terminal.

Lines are drawn using the current line type and line
drawing mode. This gives you the capability of drawing
dotted and dashed lines, etc. by changing the program to
send the additional escape sequences.
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Handshaking When not in Compatibility mode, the terminal will normally
respond to an “Enq” character with an “Ack” character. In
Compatibility mode, the Eng/Ack handshake is disabled;
most control characters (ASCII decimal codes 0-31) are
ignored. However, XON/XOFF handshaking can be used. (

Control and  Certain control and escape sequences, in Compatibility
E mode, have different meanings or are ignored in HP mode.
scape g g
Sequence These sequences and their Compatibility mode actions are

Variations listed in table 3-3.
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Table 3-3. Control and Escape Sequences which Differ
Between HP and Compatibility Modes

ASCII
DECIMAL KEYBOARD

CODE CODE CHAR OPERATION

BS 8 CTRLH  Backspace. Moves one
space left.

HT 9 CTRL I Horizontal tab. Moves
one space left.

LF 10 CTRL ] Line feed. Moves one
line down.

VT 11 CTRL K Vertical tab. Moves
one line up.

CR 13 CIRLM  End Graphics mode.

GS 29 CTRL ] Enter Graphics mode.

us 31 (none) Enter Alphanumeric
mode.

Ec FF 27 12 ESCL End Graphics mode,
clear screen, and
home cursor.

Ec EB 27 23 ESC W Make hardcopy.

*Ec EQ 275 ESC E Read status and
alphanumeric cursor
position.

*Ec SB 2726 ESCZ Read graphics cursor

position.

* Note:
quences.

Refer to the Status section for information on these se-

Graphics Operations
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Submodes Compatibility mode has several submodes, as shown in
figure 3-15.

Figure 3-15. Submodes of Compatibility Mode

Compatibility
Mode
Non-4014 Mode 4014 Mode
Scaled Unscaled Scl Uns
| I 4014 4014
T 1
Graphics  Alpha Graphics® Alpha Graphics  Alpha Graphics  Alpha

The number of addressable pixels for each mode, and the
terminal to which each mode is related are listed below
(EGM is an abbreviation for Enhanced Graphics Module).

ADDRESSABLE
TERMINAL MODE PIXELS
HP Low 512 X 390
resolution
HP High 640 X 400
resolution
4010 Scaled or 1024 X 780
Unscaled
4014 Scaled or 1024 X 780
without EGM Unscaled
4014 Scl 4014 or 4096 X 3120
with EGM Uns 4014

3-38 Graphics Operations




Non-4014 Mode. Non-4014 mode is for emulation of 4010
terminals and 4014 terminals without the Enhanced Graph-
ics Module (EGM). (The EGM increases the resolution of
4014 terminals from 1024 X 1024 to 4096 X 4096).

4014 Mode. 4014 mode is reserved for emulation of 4014
terminals with the EGM installed. In 4014 mode the screen
resolution is extended to 4096 X 4096 addressable pixels
(4096 X 3120 displayable). Two binary bits of precision are
added to the address. Pixels are addressed as 0.25, 0.5,
0.75, 1.0, etc.

The two added binary bits are specified by an “extra byte”,
allowing 4010 graphics, which use only the integer ad-
dresses of the 4014, to appear full-sized on the 4014 mode
display. Each coordinate of an address is divided by 8 to fit
the entire picture on the 512 by 390 screen. Graphics drawn
in this mode have the same appearance on the screen as
graphics drawn in Scaled mode.

Variable Character Sizes. In 4014 mode, the terminal
ignores commands for changing character size. Thus the se-
quences “Ec 8”7, “Ec 97, “Ec :”, and “Ec ;" are not
executed in 4014 mode.

8-Bit Mode. Characters sent to the terminal in 4014 mode
have their parity bit cleared automatically. Thus the Roman
Extension Character Set is not accessible in 4014 mode.
Seven-bit mute processing retains its normal function.

Incremental Point Plot. Sending the terminal an “RS”
control character, in 4014 mode, initiates incremental point
plot operation. Commands for pen up (SP)(i.e., an ASCII
“Space”) or pen down (P) control line drawing in this
mode. The terminal draws a single dot as the graphics
beam moves in one-point increments according to the
following directional commands: D—North; E—Northeast;
A—East; 1—Southeast; H—South; J—Southwest; B—West;
F—Northwest.
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Point Plot. An “FS” control code selects point plot mode
operation. As for HP 4010 line type 11, only the last point
of a line is drawn.

Special Point Plot Mode. The terminal displays lines drawn ( }
in this mode, but does not vary the intensity of the
graphics beam.

Scaled Mode. Scaled mode reduces the larger displays of
the 4010 terminal and the 4014 terminal without the EGM
to the smaller HP screen size.This is done by dividing the x
and y coordinates by 2, mapping the 1024 X 780 pixel dis-
play to 512 X 390 pixels (figure 3-16).

Figure 3-16. Image Area Scaling in Scaled Mode
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Unscaled Mode. Unscaled mode allows display, on the

HP screen, of unreduced portions of the larger display of

the 4010 terminal and the 4014 without the EGM. A

relocatable origin is selected such that a 512 X 390 pixel part

of the larger display is shown on the screen. The entire

picture can be displayed, in increments, by placing the

relocatable origin so that the displayed part of the picture

adjoins the previously displayed part (figure 3-17). ( \
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Figure 3-17. Using Unscaled Mode and a Relocatable
Origin to Display a 1024 X 780 Image Area
on a 512 X 390 Screen
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SCL 4014 Mode. Scl 4014 mode reduces the 4096 X 3120
pixel display of the 4014 terminal with the EGM installed to
the 512 X 390 HP display size. It does so by dividing each x
and y coordinate by 8 (figure 3-18).
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Figure 3-18. Image Area Scaling in Scl 4014 Mode
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Whereas the 4010 draws only solid lines, the 4014 has five

line types: solid, dotted, short-dash, long-dash, and dot-

dash. Escape sequences for these line types are accepted in

SCL 4014 mode. These sequences retain their HP defini-
tions in Scaled mode. The following commands select the

line type for line drawing:

Ec
Ec
Ec
Ec
Ec

The sequences Ec <h through 1> and Ec <p through t>
can also be used to select line types. The terminal accepts
the line type specified by the sequence but ignores the 4014
line-width definition (defocused and write-thru lines are

’

oo oo

for normal lines or alphanumeric data
for dotted line lines

for dot-dashed lines

for short-dashed lines

for long-dashed lines

not supported on the HP terminal.)

(




UNS 4014 Mode. Uns 4014 mode is used to display
unreduced 512 X 390 portions of the 4096 X 3120 display of
the 4014 terminal with the EGM installed. Using a
relocatable origin, the entire image area can be displayed,
in sections (figure 3-19).

Figure 3-19. Using Uns 4014 Mode and a Relocatable
Origin to Display a 4096 X 3120 Image Area
on a 512 X 390 Screen
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Alphanumeric and Graphics Modes. Alphanumeric
and Graphics modes are for entering data into either alpha-
numeric or graphics memory. Normally, the terminal is
switched between these two modes to display messages,
plot graphics figures, and then display additional messages.
The default selection, which occurs when Compatibility
mode is entered, is Graphics mode.

In general, all the normal features of the terminal (display
enhancements, etc.) are available only in Alphanumeric

mode.
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From the Keyboard. Compatibility mode is turned on

by selection, in the “Graph Compat” field of the Global
Configuration menu, of any one of the four submodes:

Scaled, Unscaled, Scl 4014, and Uns 4014. No selection is
required for 4014 mode. To switch between Graphics and (
Alphanumeric modes, the escape codes (covered below)

must be used.

To return to normal HP operation, Compatibility mode is
turned off by selection of “0f f” in this field.

From a Program. From a program, Compatibility mode is
initiated by selecting either Scaled or Unscaled mode
directly or selecting 4014 mode, then selecting either Scl
4014, or Uns 4014 mode. Normal HP mode is restored by
turning off Compatibility mode. Graphics and

Alphanumeric modes are selected while in one of the
above-listed modes.

4014 Mode. The following escape sequence enables control
of 4014 mode. (

Ecxt <x>D
where:

<x> ACTION

0 4014 mode off (default).
1 4014 mode on.
Submode Selection. With 4014 mode initiated, you can use

the following escape sequence to select one of four
submodes:

Ecés <x>p <y>@ (




where:

4014
<x> <y> MODE ACTION
0 1 Off Turn on Unscaled mode.
0 1 On Turn on Uns 4014 mode.
1 0 Off Turn on Scaled mode.
1 0 On Turn on Scl 4014 mode.

Graphics and Alphanumeric Modes. After selecting either
Scaled, Unscaled, Scl 4014, or Uns 4014, you can switch be-
tween Graphics and Alphanumeric modes using certain
ASCII characters: group separator (GS), form feed (FF), unit
separator (US), escape character (Ec), and carriage return
(CR).

CHAR ACTION

GS Enter Graphics mode.
CR End Graphics mode.

Ec FF  End Graphics mode, clear screen,
and home cursor.

us Enter Alphanumeric mode.

Ending  You can return to the original operating mode (previous to
Compatibility entering Compatibility mode), from any submode, with the
Mode following escape sequence:

Ecés Op 0Q
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When in Compatibility mode, you can select the following
capabilities, derived from the terminal being emulated.
Refer to the manual for the terminal being emulated for ad-
ditional information on the operation of these straps and
how they should be set.

Graphic Input Terminator. You can select the ter
minator sent by the terminal following the input of cursor
address information. The terminator can be a CR, CR and
EOT, or no terminator.

Page Full Busy. When this strap is in, the keyboard will
be locked after the 35th line of text is received from the
computer. The terminal can be cleared by pressing the

key. This strap is ignored in Unscaled mode.

Page Full Break. When this strap is in, the terminal will
send a break signal (selectable on either of the datacomm
menus) to the computer after the 35th line of text is
displayed. The terminal may also be set to BUSY (see Page
Full Busy). When out, the strap will cause the cursor to
home and the next 35 lines of text to be set with a left
margin at X = 259. This strap is ignored in Unscaled mode.

Depending on whether or not the terminal being emulated
has the EGM installed, either four or five bytes are used to
represent coordinate addresses.

-




4010 Terminals and 4014 Terminals without the
EGM. Four bytes are required to represent the coordinates
of a point for 4010 terminals and 4014 terminals without the
EGM installed (0-1023). The contents of each byte is shown
below:

BIT
BYTE
7 6 5 4 3 2 1
HI'Y 0 1 Y10 YO Y8 Y7 Y6
LOWY 1 1 Y5 Y4 Y3 Y2 Y1
HI X 0 1 X10 X9 X8 X7 X6
LOW X 1 0 X5 X4 X3 X2 X1

For emulation of terminals without the EGM, graphics data
sent to the terminal must have the “Y” coordinate sent
first:

<Hi Y> <Low Y> <Hi X> <Low X>.

When data is returned to the computer (cursor position,
etc.), the X coordinate is returned first:

<Hi X> <Low X> <Hi Y> <Low Y>.
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4014 Terminals with the EGM. The greater number of
addressable pixels on terminals with the EGM installed
requires five bytes to address all addressable pixels (0-4095).

The content of each byte is listed below: (
BIT
BYTE
7 6 5 4 3 2 1
HY 0 1 Y12 Y11 Y10 Y9 Y8
EXTRABYTE 1 1 * Y2 Y1 X2 X1
MIDY 1 1 Y7 Y6 Y5 Y4 Y3
HIX 0 1 X12 X11 X10 X9 X8
MIDX 1 0 X7 X6 X5 X4 X3

* Bit 5 of the Extra byte can be used to set Margin 1.

For terminals with the EGM, graphics data sent to the ter
minal must be sent in the following order: (

<Hi Y> <Extra byte> <Low Y> <Hi X> <Low X>.

For data transmitted from the terminal to the computer, the
following order is required:

<Hi X> <Low X> <Hi Y> <Extra byte> <Low Y>.

Abbreviated Addressing. Data bytes sent to the termi-
nal use bits 6 and 7 to indicate the byte is a Hi byte, a low
Y, alow X or an Extra byte. Bit 8 (parity) is not used.

76

Hi X or Hi Y byte (
Low X byte

Low Y byte (terminals without the EGM)

0
1
1
1 Low Y, Low X byte (terminals with the EGM)

N e T S
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These identifying bits allow you, in many cases, to send
less than the full four or five bytes when an address
changes.

For the terminals using a four byte address, the following
data bytes must always be sent:

= Low X byte.
m Any changed byte.
m Low Y byte, if the Hi X byte has changed.

For terminals using a five byte address, the preceding rules
apply, with the following addition. When the Extra byte
changes, send the following:

m Extra byte.
m Low Y byte.
m Low X byte.

Address Codes. ASCII characters are used as code, in
place of numbers, for the point coordinates. Table 3-4 can
be used to determine the ASCII characters to be used in the
address bytes.

Graphics Operations 3-49



Table 3-4. ASCII Characters Used as Code for

Addressing Point Coordinates
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Addressing Point Coordinates (continued)
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Normal Addressing:
Short Addressing:

Note: “SP’’ means
‘‘space’’ character

Text
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As an example, to plot the points A (0,0), B (0,31), C
(256,31), D (256,0), the sequence would be as shown in

figure 3-20.

Figure 3-20. Computer to Terminal Addressing

Y=0 Y=231 Y=31 Y=0 Y=0
X=0 X=0 X=256 X=256 X=0
A B (o] D A
& SP ‘'SP ®@SP @SP ®SP ® (@ SP (@ SP*SP@® G
G SP * SP @ [ ] ® 8 Ce N ® ‘SP@ G
= -
X Y
Turn on Return to
graphics mode alphanumeric mode
0,31 256,31
0,0 256,0

Text can be placed in either the alphanumeric memory or

in the graphics memory.

Text written to alphanumeric memory can be scrolled,
edited, erased, etc. without affecting the graphics image.
Text written to graphics memory can be scaled, slanted, or
rotated (refer to Graphics Text in this section for additional

information).

When text is written to the graphics memory, the graphics
cursor is moved to indicate where the next character will be
stored. (The alphanumeric cursor is only used when data is




Programming
Considerations

stored in the alphanumeric memory.) This differs from ter-
minals that have only one mode for text and display the
graphics cursor only when waiting for graphic input from
the user.

Scaled and SCL 4014 Modes Text. In Scaled and Scl
4014 modes, the default choice is to write text into graphics
memory. When stored in graphics memory, the text size is
fixed to allow for 35 lines of text, the text angle is set at 0
degrees and unslanted, and the text origin is set to the left
and bottom. These settings allow the Page Full feature to
work properly and existing software to run without
changes. Even if you don’t require the Page Full feature,
you can’t change the text settings. However, you can
redirect the text to the alphanumeric memory by selecting
alphanumeric mode, as described previously.

Unscaled and UNS 4014 Modes Text. In Unscaled
and Uns 4014 modes, the default text destination is
alphanumeric memory. However, it can be sent to graphics
memory by entering Graphics mode, as previously
explained.

When Scaled or Scl 4014 mode is initially selected —
whether programmatically, through the Global Configura-
tion menu, at power on, or executing a hard reset — the
graphics cursor is turned on and positioned at the upper
left-hand corner of the screen display This emulates the
4014 function. Any subsequent selection of either mode will
not move the cursor.
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|
USing Color Color capabilities used in creating a picture are:

1. Selecting palettes. (
2. Defining palettes.

3. Loading the selected palette into the system palette.
4. Selecting the drawing mode.

5. Selecting color mixes for the following:

Background pen.
Primary pen.
Secondary pen.
Graphics text pen.
Area boundary pen.

oo e

6. Deleting palettes.
7. Setting the selected palette to the power-on colors.
8. Drawing lines. (
9. Filling areas.
10. Dithering.

11. Drawing area boundaries.

Defining palettes is normally done as the first step in cre-
ating a picture. Selecting a palette, loading the selected
palette into the system palette, selecting the background
pen, and selecting the drawing mode follow. The remaining
operations are used as the need arises during picture
creation.

Palettes A palette consists of eight color mixes, with one of the 64
possible colors assigned to each mix. You can define (select
color mixes for) palettes, with up to 15 defined palettes
allowed at a given time. User defined palettes are identified
by numbers 1 through 15. Palette 0 is the system palette,
from which the colors displayed on the screen are taken.
You can assign colors to palette 0, thus selecting the colors
displayed on the screen.
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A palette has three states: selected, defined, and loaded.

Selected — A palette is selected when it is assigned an
identification number (1-15).

Defined — A palette is defined when one of the 64
available colors is assigned each of it’s eight
color mixes.

Loaded — A palette is loaded when the colors as-
signed it’s mixes are assigned the mixes on
the system palette.

Before a palette can be defined, it must be the currently
selected palette. Only one palette can be selected at a given
time, and only the currently selected palette can have its
color mixes defined or changed.

To use a color on a defined palette to draw a line, the
palette on which the color mix is located must be loaded
into the system palette; then the mix (0-7) of the desired
color is assigned to the primary pen.

At all times, colors displayed on the screen are the colors of
the system palette. If an object in the displayed picture was
drawn using mix 5, it will be displayed in the color of mix 5
on the system palette. When a new palette is loaded into
the system palette, the colors of the displayed picture will
change to the colors of the new palette.

Selecting a Palette. Before the colors of a palette can
be changed or the palette loaded into the system palette,
the palette must be selected using the following escape
sequence:

Ec*v <x> p

where <x> is the number (0-15) assigned the palette.
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Defining a Palette. Defining a palette consists of
assigning colors to the mixes on the palette. Before a
palette can be defined, it must be selected, as described
previously. If no palette is currently selected, it is assumed
you mean to define the system palette. Up to 15 palettes,
numbered from 1 to 15, can be defined at a given time.
Palette O (the system palette) can also be defined, but its
definition will be lost if another palette is loaded.

If you don’t assign colors to all the mixes on the palette
being defined, the terminal automatically assigns, to any
undefined mixes, the colors assigned to the same-
numbered mixes on the system palette.

As an alternative to defining your own palettes, you can
use the colors on the system palette. The colors assigned
the system palette after a power on or system reset are:

MIX COLOR

Black
Red
Green
Yellow
Blue
Magenta
Cyan
White

N Uk QWD - O

A palette is defined by assigning a color to each of the
eight palette mixes, using the escape sequence:

Ec*v <method>m <int>a <int>b <intd>c <mix>I
where:

<method>: 0 = RGB (default)
1 = HSL

<into: Intensity for each of the three
color components. The values can
range from 0.00 to 1.00, but are
reduced to one of four values by the

(



terminal (refer to “How Color is
Generated”, Section 2). The default
is 0.

a: Red or hue.
b: Green or saturation.
c:  Blue or luminosity.

<mix>: The mix (0-7) to which the color is
to be assigned.

Example: Set mix 4 to RGB values of 0.5, 0.8, and 0.6:
Ec*v Om .5a&a .8b .6c 41

Example: Set mix 7 to HSL values of 0.3, 0.1, and 0.5:
Ec*v 1m .3a .1b .5c 71

Loading the Selected Palette. Loading the selected
palette assigns it’s colors to the system palette. Since the
colors displayed on the screen are the colors assigned to
the system palette, the colors of the displayed picture may
change when the selected palette is loaded.

For example, assume the following:

1. Certain lines and areas on the displayed picture were
drawn with mix 3.

2. Mix 3 on the system palette is assigned the color red.

3. Mix 3, on the new palette to be loaded into the system
palette, is blue.

Then, lines and area fills on the picture which were drawn

with mix 3 will change from red to blue when the new
palette is loaded into the system palette.
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To load the selected palette, use the following escape
sequence:

Ecx*vl (

As with many other escape sequences, selecting and
loading a palette can be combined into one escape
sequence, as follows:

Ec*v <x> pl
where <x> is the number of the palette.
Example: Select and load palette 3.

Ec*v 3 pL

Selecting the  You can use either the system default color (black—mix 0)
Color for the for the background pen or select a color of your choice. A (
Background Pen color is selected for the background pen by assigning the
mix of the desired color on the system palette to the pen.

Once a background color has been selected, it remains so
until another mix is assigned to the background pen, the
default selections are selected with the “Ec+mr” escape
sequence, a hard reset is performed or the power is turned
off. After a hard reset or power on, the background pen is
assigned color mix 0 (black) on the system palette.

Use the following escape sequence to assign a mix from the
system palette to the background pen:

Ec*xe <x> b
where <x> is the mix number, 0-7. (
)
Selecting the  The drawing mode determines how overlapping lines and
Drawing Mode filled areas are displayed. Refer to “Drawing Modes for

Color Terminals”, Section 2, for information on the nature
of each drawing mode and how to select it.
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Selecting a Color The primary pen is the pen used for drawing and area fill-
for the ing. A color is selected for the primary pen by assigning
Primary Pen the mix of the desired color from the system palette to the
primary pen. To draw with a color different from the one
currently assigned to the primary pen, a new color mix
must be assigned the primary pen.

Once a color has been assigned to the primary pen, it
remains so until another mix is assigned to the pen, the
default selections are selected with the “Ec*mr” escape
sequence, a hard reset is performed, or power is turned off.
After a hard reset or power on, mix 7 (white) on the system
palette is assigned the primary pen. (The default color
assigned the background pen is black—mix 0.)

The following escape sequence selects a mix on the system
palette for the primary pen:

Ec*m <mix>x

where <mix? is the mix number.

Selecting a Color  The secondary pen is used in drawing mode Jam2 (mode
for the 4 to draw the points indicated by binary “0’s” in the data
Secondary Pen (binary “1’s” are drawn with the primary pen). The default
selection (black—mix 0) can be used, or you can select a
mix of the desired color from the system palette using the
following escape sequence:

Ec*m <mix> y

where <mix> is the mix number.

Selecting a Color  Graphics text is created using the graphics text pen. The
for the text pen is assigned a color mix from the system palette,
Text Pen using the following escape sequence:

Ec*n <mix> x

where <mix?> is the mix number.
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Selecting/Disabling  The boundary pen is used to outline the boundary of a
the Area filled area. It can be either active or disabled; the default
Boundary Pen condition is disabled. To be active, it must be assigned a
color mix from the system palette using the following
escape sequence: (

Ec*m <mix>h

where <mix> is the mix number.

To disable the pen, use the following escape sequence:
Ec*m h

To be used, the pen must be lowered; to be temporarily
disabled, it is lifted. Refer to “Drawing Area Boundaries”,
later in this section for the escape sequences for lowering
and lifting the pen.

Deleting Palettes You can delete any defined palette or delete all defined (
palettes, as follows:

Ec*v <x> d Delete palette <x>.

Ec*ve Delete all defined palettes.

Setting the  The selected palette can be set to the colors specified for
Selected Palette power on or hard reset conditions with the following

‘to the Power escape sequence:

On Colors
Ec*vr

Drawing Lines For color terminals, lines are drawn according to the same
rules as for monochrome terminals, except that the drawing
modes are entirely different. Refer to the discussion on
color in Section 2 for information on the color drawing (
modes.
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Filling Areas Filling areas for color terminals is done according to the
same rules as for monochrome terminals except that, in
addition to solid, predefined, and user defined area fill
methods, a fourth method — dithering — is added.

If a dithered color is to be used, either the currently se-
lected dithered color must be used, one must be selected
from 18 predefined colors, or you must define a color. Fig-
ure 3-21 shows the selections to be made for area filling,
together with the associated escape sequences.

Figure 3-21. Area Fill Selection Chart

Select area fill method

(Ec*ml<x>g)
I I I
Solid Predefined User defined Curlrent
area fill area fill area fill dithered
(x=1) pattern pattern color
(x=3-10) (x=2) (x=0)
|
| Define area Select current
| fill pattern dithered color
| (Ec¥m<pattO—patt7>d) (Ec*m|<y> w)
| T 1
Predefined User defined
3=short dashed hatching color color
4=long dashed hatching (y=2-19) (y=1)
5=hatching ' :
6=cross hatching 2=vioiet Define
7=fine hatching 3=brown dithered color
8=medium checkerboard 4=burnt sienna (Ec*m<Xx,y,z>Vv)
9=fine checkerboard, 1:1 blend 5=gold
10=3:1 blend 6=lime green x=red plane density
7=turquoise (0.00-1.00)
8=red y=green plane density
9=green (0.00—-1.00)
10=blue z=blue plane density
11=white (0.00—-1.00)
12=black
13=lime green
14=aqua
15=royal blue
16=fuchsia
17=burnt sienna
18=pumpkin

19=gray brown
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Dithering

3-62 Graphics Operations

When an area is specified for filling, the terminal uses the
area fill method currently selected. This is true also for the
predefined area fill pattern, the user defined area fill pat-
tern, and the currently selected dithered color.

Solid area filling uses the primary pen. Area fill patterns,
both predefined and user defined, are made using the
colors from the system palette.

Dithering is a means of achieving many colors for area fill-
ing at the expense of some resolution. This reduced resolu-
tion may require that, for clarity, single-pixel-width lines
and graphics text superimposed on a dithered background
be given extra width or size.

Dithering, which is used only for area filling, depends on
the ability of the eye to integrate closely packed pixels of
different colors into a single color.

For dithering, the terminal firmware divides each of the
red, green, and blue color planes into arrays of 4X4 dots, so
that there are 16 dots in an array. By assigning a “density”
to each color plane, the user can select the number of
turned-on dots in each array in the plane. The density,
along with a fixed priority sequence for turning on dots
which is imposed by the firmware, determines which dots
will be turned on in the arrays. The turn-on priority se-
quence is as shown below:

1 13 4 16
9 5 12 8
3 15 2 14
11 7 10 6

Figure 3-22 illustrates dithering.




Figure 3-22. How a Color is Produced by Dithering

1. Result colors:
White = red + green + blue
Black = no color
Yellow = red + green

2. The eye fuses the

colors in the result

into a single color.

You can use either a predefined dithered colors or define
your own, but to make it available for area filling, escape
codes must be used to select dithering as the area fill
method and the color as the current dithered color.

Predefined Dithered Colors. The terminal has 18
predefined dithered colors which may be used to fill an
area. The predefined dithered colors closely match the
colors of the pens used on Hewlett Packard’s plotters.
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The following escape sequence is used to select a
predefined dithered color as the current dithered color:

Ec*m <x>w ( }

where <x> is a number which selects the color as shown

below:
DENSITIES
<x> COLOR R G B
2 Violet 0.50 0.13 0.06
3 Brown 0.50 0.13 0.00
4 Burnt Orange  1.00 0.25 0.00
5 Gold 1.00 0.75 0.00
6 Lime 0.50 0.50 0.13
7 Turquoise 0.00 0.50 0.50
8 Red 0.50 0.00 0.00
9 Green 0.00 0.50 0.13
10 Blue 0.00 0.00 0.75
11 White 1.00 1.00 1.00 ( J
12 Black 0.00 0.00 0.00
13 Lime Green 0.25 0.50 0.13
14 Aqua 0.00 0.50 0.50
15 Royal Blue 0.00 0.00 0.50
16 Fuchsia 0.50 0.00 0.50
17 Burnt Sienna 0.50 0.13 0.06
18 Pumpkin 1.00 0.50 0.00
19 Gray Brown 0.50 0.25 0.25

User Defined Dithered Color. The current dithered
color may be defined by the user. To do this, the user uses
the following escape sequence to select densities for each of
the three color planes.

Ec*m <x>,<y>,<2>v

where <x>, <y>, and <z> are decimal fractions in the range ( )
0.00 to 1.00, inclusive, which select the densities for the

red, green, and blue color planes, respectively. The

terminal converts the decimal number to its nearest

equivalent in 16ths to determine the number of dots to use.
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Drawing Area
Boundaries

Example: Prepare to fill an area with dithered orange:

1. Define the current dithered color by selecting the
densities for the three color planes:

Ec*m1,.5,0V

2. Select the user defined dithered color as the dithered
color:

Ec*xm1lW
3. Select the dithered color as the area fill method:
Ec*m0G

If desired, the boundary of a polygon can be outlined in a
color different from the area fill color. To do this, a bound-
ary pen color must be selected. In addition, it is also neces-
sary to ensure that the pen is lowered to draw a boundary
line.

Selecting the Boundary Pen. The boundary pen can
be selected and disabled. Once selected, it remains so until
reselected with another select command, or disabled. Se-
lecting the boundary pen consists of assigning it a color mix
from the system palette. The escape sequence is as follows:

Ec*m <mix>h
where <mix> is the number of the mix, on the system
palette, with the desired color. It can be an integer in the

range —32768 through 32767; the three least significant bits
are used to select the mix (0-7).
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Lift/Lower Boundary Pen. The boundary pen can be
lifted and lowered. For use, it must be lowered. The escape

sequence is as follows:

Ec*p<x>
where:
<x> ACTION
u Lift pen.
v Lower pen.

(



Alphanumeric
Display Control

]
Introduction

Note

The alphanumeric display portion of the terminal consists
of alphanumeric display memory and the display screen.
Alphanumeric display memory is the part of terminal
memory assigned to alphanumeric data, for display on the
screen. It can hold several “pages” (screenfuls) of data.

The display screen consists of 27 lines; each line contains
space for 80 characters. The first 24 lines are used to dis-
play one page of alphanumeric display memory, rows 25
and 26 display the function key labels, and row 27 contains
information on the terminals operational status.

In alphanumeric (non-graphic) mode, the alphanumeric cur-
sor is always displayed on the screen as either a blinking
underline or a blinking box, depending on the selection in
the “Cursor Type” field of the Global Configuration menu.
The cursor indicates the line and character cell currently
selected for any display-changing action, such as inserting
or deleting a character or line.

Throughout this section, “display memory” refers to
alphanumeric display memory, not graphics memory.

You can perform the following display control operations
either locally from the keyboard or remotely from a pro-
gram executing in a host computer.

m Move the cursor up, down, left, or right.

m Roll the displayed data up or down on the screen. When
a roll-up or roll-down operation forces data off the top or
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bottom edge of the screen, additional data rolls onto the
screen at the opposite edge.

Roll displayed data left or right. When this is done, data
forced off one side of the screen is replaced by data
which rolls onto the screen at the opposite side. This op-
eration can be performed only when a line length greater
than 80 characters is selected in the “Columns” field of
the Global Configuration menu.

Change the data displayed on the screen to the next,
previous, next left, or next right “page” of data in
display memory. A page is a sequence of 24 lines of data
(the number of lines that can be displayed on the
screen).

Set or clear a left and right margin.
Set or clear one or more tab stop positions.

Move the cursor forward to the next tab stop position or
backward to the preceding tab stop position.

Enable or disable the inverse video, half bright,
underline, blinking, and/or security display
enhancements.

Change from one character set to another (base Math,
Line Drawing, Bold, or Italics).

Create data entry forms containing protected,
unprotected, and transmit-only fields.

In addition, you can do the following screen edit opera-
tions either locally or remotely:
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Delete or clear all characters from the current cursor po-
sition through the end of display memory.

Delete the line containing the cursor (subsequent lines
are rolled up).

Change the characters in the line containing the cursor,
from the cursor to the end of the line, to blanks.

Delete the character at the current cursor position (this
can be done with or without character wraparound from
the next line).

C

()




m Insert a blank line immediately preceding (above) the
line currently containing the cursor.

m Enable or disable Insert Character mode. When this
editing mode is enabled, succeeding characters entered
through the keyboard or received from the host com-
puter are inserted to the left of the character at the cur-
rent cursor position. This editing mode can be enabled
either with or without character wraparound to the next
line.

Cursor Controls The following topics describe how to alter the cursor/data
relationship either manually (by using the cursor control
keys) or programmatically (by using escape sequences).

Turning The alphanumeric cursor can be turned on and off using
Alphanumeric the following escape sequences:

Cursor On and Off
ON: Ec+dQ

OFF: Ec*dR

Home Up  Pressing the 7) key moves the cursor to the left margin in
the top row of the screen and rolls the text down as far as
possible so that the first line in display memory appears in
the top row of the screen.

When Format mode is enabled, the ) key also rolls the text
down as far as possible but leaves the cursor positioned at
the beginning of the first unprotected field. If no fields
have been defined, the cursor will appear at the first col-
umn of the first row on the screen.
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Note

Home Down

To perform this function programmatically, use either of the
following escape sequences:

Ec h
or
Ec H

When Memory Lock is enabled, the @ 'key rolls all un-
locked text down as far as possible below the block of
locked text. This leaves the cursor positioned at the left
margin of the first unlocked row instead of the first row in
display memory.

When both Format and Memory Lock modes are active si-
multaneously, the cursor will move to the first unprotected
field on the screen (including the locked area), after rolling
all the text down.

If Memory Lock mode is on and the cursor is within the
locked area, the ) key, after rolling the text down, will
cause the cursor to go to the left margin of the first line of
text under the locked area.

When Format mode is enabled, you may “home up” the
cursor programmatically. However, the cursor will be posi-
tioned at the beginning of the first unprotected field or
transmit-only field, whichever occurs first. This is done by
using either of the following escape sequences:

Ec h
or
Ec H

Pressing the and [ keys, simultaneously, moves the
cursor to the left margin in the bottom line of the screen
and rolls the text in alphanumeric display memory up as
far as possible so that the last “typed on” or “used” line in
alphanumeric display memory appears immediately above
the cursor position.
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Move Cursor Up

Move Cursor Down

Move Cursor Right

In a configuration menu, the cursor will go to the left mar-
gin in the line just after the last used line in memory.

To perform this function programmatically, use the follow-
ing escape sequence:

Ec F

Each time you press the (&) key, the cursor moves upward
one row in the current column. If you hold the key down,
the cursor movement continues row-by-row until the key is
released. When the cursor is in the top screen row, press-
ing this key moves the cursor to the bottom screen row,
same column.

To perform this function programmatically, use the follow-
ing escape sequence:

Ec A

Each time you press the (¥ key, the cursor moves down
one row in the current column. If you hold the key down,
the cursor movement continues row-by-row until the key is
released. When the cursor is in the bottom screen row,
pressing this key moves the cursor to the top screen row,
same column.

To perform this function programmatically, use the follow-
ing escape sequence:

Ec B

Each time you press the () key, the cursor moves one col-
umn to the right. If you hold the key down, the cursor
movement continues column-by-column until the key is
released.

This function is performed without regard for existing mar

gins. When the cursor reaches the rightmost column of the
screen, pressing this key moves the cursor to the leftmost
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screen column in the next lower row (from the rightmost
column in the bottom row of the screen, the cursor moves
to the leftmost column in the top row of the screen).

To perform this function programmatically, use the follow-
ing escape sequence:

Ec C

Move Cursor Left  Each time you press the [ key, the cursor moves one col-
umn to the left. If you hold the key down, the cursor
movement continues column-by-column until the key is
released.

This function is performed without regard for existing mar-
gins. When the cursor reaches the leftmost column on the
screen, pressing this key moves the cursor to the rightmost
column in the next higher row (from the leftmost column
in the top row, the cursor moves to the rightmost column
in the bottom row on the screen).

To perform this function programmatically, use the follow-
ing escape sequence:

Ec D

Screen  To move the cursor to any character position currently
Addressing Visible on the screen, use any of the following escape
sequences:

Ecéa <column number> x <row number> Y
Ecéa <row number> y <column number> X
Ecéa <column number> X

Ec&a <row number> Y
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Memory
Addressing

where:

<column number> —is a decimal number specifying
the screen column to which you
wish to move the cursor. Zero
specifies the leftmost column.

<row number> —is a decimal number specifying
the screen row to which you
wish to move the cursor. Zero
specifies the top row.

When using the above escape sequences, the data visible on
the screen always remains unchanged.

If you specify only a <column number>, the cursor remains
in the current row. Similarly, if you specify only a <row
number>, the cursor remains in the current column.

If you specify a column number greater than the right
boundary of the screen, the cursor will move to the right
boundary. If you specify a row number greater than the
last displayed row, the cursor will move to the last
displayed row.

Example: The window contains 24 rows. The following
escape sequence moves the cursor to the 20th
column of the 7th row on the screen:

Ec&aby19X

You can specify any location in display memory by supply-
ing memory-relative row and column coordinates. (Row se-
lection is disabled when Memory Lock mode is on, but se-
lection can still be done.) To move the cursor to another
character position using memory addressing, use any of the
following escape sequences:

Ecéa <column number> c <row number> R

Ecéa <row number> r <column number> C

Alphanumeric Display Control 4-7



Ecéa <column number> C

Ec&a <row number> R
where:
¢column number> —is a decimal number specifying

the column (in display memory)
of the location at which you want
the cursor positioned. Zero
specifies the first (leftmost)
column in display memory.

<row number> —is a decimal number specifying
the row (in display memory) of
the location at which you want
the cursor positioned. Zero
specifies the first (top) row in
display memory.

When using the above escape sequences, the data visible in
the window will (if necessary) be rolled up or down or
moved left or right to position the cursor at the specified
location. The cursor and data movement will occur as fol-
lows:
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If the specified location lies within the boundaries of the
window, the cursor moves to that position and the data
on the screen remains unchanged.

If the specified column location exceeds the right bound-
ary of the window and a line length greater than 80 col-
umns is selected in the “Columns” field of the Global
Configuration menu, text is moved left until the
specified column occupies the rightmost screen column.
Also, the cursor moves to the rightmost column in the
window.

If the absolute row location is less than that of the top
line currently visible on the screen, the cursor moves to
the specified column in the top row of the window and
the text rolls downward until the specified row appears
in the top line of the window.

(

(

(




Note

Cursor-Relative
Addressing

m If the absolute row location exceeds that of the bottom
line currently visible on the screen, the cursor moves to
the specified column in the bottom row of the window
and the text rolls upward until the specified row appears
in the bottom line of the window.

If you specify only a <column number>, the cursor remains
in the current row. Similarly, if you specify only a <row
number>, the cursor remains in the current column.

If you specify a row greater than the last memory row,
lines will be discarded from the top of display memory to
create as many lines as necessary, at the bottom of display
memory, to locate the cursor in the line you have specified.

Example: Display memory contains 54 rows. The following
escape sequence moves the cursor (and rolls the
text if neccessary) so that it is positioned at the
character in the 95th column of the 30th row in
display memory:

Ec&a29r94C

You can specify the location of any character within display
memory by specifying the row and column relative to the
current cursor position (this function is disabled for rows
when Memory Lock mode is on).

To move the cursor to another character position using
cursor-relative addressing, use any of the following escape
sequences:

" Ecéa +/- <column number> ¢ +/- <row number> R

Ecka +/- <column number> x +/- <row number> Y
Ecka +/- <row number> r +/- <column number> C

Ecéa +/- <row number> y +/- <column number> X
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Ecéa +/- <column number> C

Ecéa +/- <row number> R

Ecéa +/- <column number> X (
Ecéa +/- <row number> Y

where:

<column number> is a decimal number specifying
the relative column to which you
wish to move the cursor. A
positive number specifies how
many columns to the right you
wish to move the cursor; a
negative number specifies how
many columns to the left.

<row number> is a decimal number specifying
the relative row to which you
wish to move the cursor. A
positive number specifies how
many rows downward you wish
to move the cursor; a negative
number specifies how many rows
upward.

When using the “R” parameter for row selection, the data
will (if necessary) be rolled up or down to position the
cursor at the specified data character. The cursor and data
movement will occur as follows:

m If the specified location lies within the boundaries of the
window, the cursor moves to that position and the data
on the screen remains unchanged.

m If the specified row is less than the first row of the '
window (first displayed row), the cursor moves to the (
topmost row in the window. (Text rolls down until the
specified row is the first row in the window.)
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m If the specified row is greater than the last row in the
window, the cursor moves to the bottommost row in the
window. (Text rolls up until the specified row is the
bottommost row in the window.)

m If, when using the “R” parameter for row selection, the
specified cursorrelative row precedes the top line of the
window currently visible on the screen, the cursor
moves to the specified column in the top row of the
window and the text rolls downward until the specified
row appears in the top line of the window.

m If, when using the “R” parameter for row selection, the
specified cursorrelative row follows the bottom line
currently visible on the screen, the cursor moves to the
specified column in the bottom row of the window and
the text rolls upward until the specified row appears in
the bottom line of the window.

m If, when using the “Y” parameter for row selection, the
selected row is greater than the last displayed row, the
cursor will move to the last displayed row.

When using the “C” parameter for column selection, the
data will (if necessary) be moved left or right to position
the cursor at the specified data character. The cursor and
data movement will occur as follows:

m If the specified location lies within the boundaries of the
window, the cursor moves to that position and the data
on the screen remains unchanged.

m If the specified column is less than the left boundary of
the window, the cursor moves to the leftmost column in
the window. (The data shifts right until the specified
column is the leftmost column in the window.)

m If the specified column exceeds the right boundary of the
window, the cursor moves to the rightmost column in
the window. (The data shifts left until the specified
column is the rightmost column in the window.)

m If, when using the “C” parameter for column selection,
the specified cursorrelative column is less than the
leftmost column of the window, the cursor moves to the
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Combining
Addressing
Methods

specified row in the leftmost column of the window and
the text moves right until the specified column appears
in the leftmost column of the window.

m If, when using the “C” parameter for column selection,

the specified cursorrelative column is greater than the
rightmost column of the window, the cursor moves to
the specified row in the rightmost column of the window
and the text moves left until the specified column
appears in the rightmost column of the window.

m If, when using the “X” parameter for column selection,

the selected column is greater than the rightmost
displayed column, the cursor will move to the rightmost
displayed column.

If you specify only a column number, the cursor remains
in the current row. Similarly, if you specify only a row
number, the cursor remains in the current column.

Example: The following escape sequence moves the cursor

(and rolls the text if necessary) so that it is posi-
tioned at the character residing 15 columns to the
right and 25 rows above the current cursor posi-
tion in display memory:

Ecéa+15c-25R

You may use a combination of screen, memory, and cursor-
relative coordinates within a single escape sequence.

Example: Move the cursor (and roll the text if necessary) so
that it is positioned at the character in the 70th
column of the 18th row below the current cursor
position.

Ec&ab9c+18R

Example: Move the cursor so that it is positioned at the
character 15 columns to the left of the current
cursor position in the 4th row currently visible
on the screen.
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Cursor Position
Sensing

Ec&a-15c3Y

Example: Move the cursor (and roll the text up or down, if
necessary) so that it is positioned at the charac-
ter in the 10th column of row 65 in display
memory.

Ec&a9c64R

The current cursor position can be sensed by a program in
either memory-relative or screen-relative coordinates. The
procedure is for the program to send the appropriate
escape sequence, followed by a request for input from the
terminal INPUT command, in BASIC). The terminal
responds with the cursor position.

Memory-Relative Cursor Sensing. The following ex-
ample illustrates sensing the cursor position, in memory-
relative coordinates, when the cursor is at column 20, row
40 in display memory.

computer: Ec a
terminal: Ec&a020c040R

Screen-Relative Cursor Sensing. The following ex-
ample illustrates sensing the cursor position, in screen-
relative coordinates. The cursor is at column 20, row 40 in
display memory, but screen row 0 begins at display
memory row 35.

A

computer: Ec

terminal: Ec&a020x005Y

Alphanumeric Display Control 4-13



Window Control The window can be positioned in display memory to dis-
play selected segments of display memory. Movement can
be vertical or horizontal in row, column, or page incre- (
ments. The window can be moved horizontally only if a
line length greater than 80 columns is selected in the
“Columns” field of the Global Configuration menu.

The horizontal size of a page is 80 characters; it's vertical
size is 24 lines. In Memory Lock mode, it’s vertical size is
24 lines minus the number of locked rows.

Turning On and Off  Escape sequences are available for turning on and off the
the Alphanumeric alphanumeric window (the top 24 lines of the display) and
Window and the alphanumeric display (all 27 lines of the display). Turn-
Display ing off the window leaves the function keys and the status
line displayed; turning off the display blanks the entire
screen.

To turn the window on and off, use the following escape (
sequences: '

ON: Ecéwi12E
OFF: Ecé&wi13F

To turn the display on and off, use the following escape

sequences:
ON: Ec*de
OFF: Ecxdf

Roll Text Up  Each time you press the and (@) keys together, the text
rolls up one row. The top row rolls off the screen and the :
remaining data rolls up one line on the screen, with a new (
line of data rolling from display memory to the bottom line
of the window. If you hold this key down, the text con-
tinues to roll upward until you release the key or until the
final line of data in display memory appears in the top row
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of the window. In the latter case, pressing or holding down
the key has no further effect. The “roll up” function is il-

lustrated in figure 4-1.

Figure 4-1.

The “Roll” Data Functions

TOP TOP
P P
DISPLAY DISPLAY
WINDOW " WINDOW
WORKSPACE WORKSPACE
ROLL UP ROLL DOWN
TOP
TOP
(@ (@A
DISPLAY DISPLAY
WINDOW WINDOW .
WORKSPACE WORKSPACE
- _
ROLL LEFT ROLL RIGHT

When a configuration menus or User Key menu is dis-
played, this key is disabled. In Memory Lock mode, the
unlocked text rolls around the locked text, as if the bottom
line of the locked text is the top of the window.
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To programmatically roll the text up one row, use the fol-
lowing escape sequence:

Ec S

To roll the text up a selected number of lines, the following
sequence can be used:

Ec&r<rows>U
where:

<rows> is the number of rows to be rolled up.

Roll Text Down  Each time you press the and (¥ keys together, the text
rolls down one row on the screen. The bottom row rolls off
the screen and the remaining data rolls down one line,
with a new line of data rolling from display memory to the
top line of the window. If you hold this key down, the text
continues to roll down until you release the key or until the (
first line of data in display memory appears in the top row
of the screen. In the latter case, pressing or holding down
the key has no further effect. The “roll down” function is
illustrated in figure 4-1.

This key is disabled when a configuration menu or the
User Key menu is displayed. If the and (¥) keys are
pressed simultaneously in Memory Lock mode, any text
preceding the locked text will be scrolled down, a line at a
time, and inserted between the locked text and the first line
following the locked text.

To programmatically roll the text down one row, use the
following escape sequence:

Ec T (

To roll the text down a selected number of rows, the
folowing sequence can be used:

Ec&r<rows>D
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Roll Text Right

Roll Text Left

where:

<rows?> is the number of rows the text is to be
rolled down.

This operation can be performed only if a line length
greater than 80 is selected in the “Columns” field of the
Global Configuration menu. Each time you press the
and () keys together, the text moves right one column.
The right column moves off the screen, and a new column
moves onto the screen from the left. If you hold the key
down, the text continues to move right, column-by-column,
until you release the key or the leftmost column of display
memory appears in the leftmost screen column. In the
latter case, holding down the key has no further effect.

To move the text right a selected number of columns, the
following escape sequence can be used:

Ec&r<col>R
where:

<col?> is the number of columns the text is to
be moved.

This operation can be performed only when a line length
greater than 80 is selected in the “Columns” field of the
Global Configuration menu. Each time you press the
and @ keys together, the text moves left one column. The
left column moves off the screen, and a new column moves
onto the screen from the right. If you hold the key down,
the text continues to move right, column-by-column, until
you release the key or the rightmost column in display
memory appears in the rightmost screen column. In the
latter case, holding down the key has no further effect.
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To move the text left a selected number of columns, the
following escape sequence can be used:

Ec&r<col>L
where:

<col> is the number of columns the text is to
be moved.

Displaying Data in alphanumeric memory is displayed on the screen in
Selected Pages  blocks known as “pages”. Except in Memory Lock mode, a
page is one screenful (24 lines by 80 columns), which is
also the size of the window. In Memory Lock mode, the
page size is equal to the number of “unlocked” lines in the
window.

At the completion of any page function, the cursor is posi-
tioned at the left margin in the top line on the screen.
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The concept of display “pages” is illustrated in figure 4-2.

Figure 4-2. Page Concepts
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Next Page. Pressing the key displays the next page
of data, replacing the current page on the screen. If you
hold the key down, the operation is repeated until you
release the key or until the final line of text in display
memory appears as the top line on the screen. In the latter
case, pressing or holding down the key has no further
effect.
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When a configuration menu or the User Key menu is dis-
played, this key is disabled.

To perform the “next page” function programmatically, use
the following escape sequence:

Ec U

To do a selected number of “next page” operations, the
following escape sequence can be used:

Ecér +<pages>V
where:

<pages> is the number of “next page” operations
to be performed.

Previous Page. Pressing the key rolls the text in
display memory down so that the previous page of data
replaces the current page in the window. If you hold the
key down, the operation is repeated until you release the
key or until the first line in display memory appears in the
top line of the screen. In the latter case, pressing or
continuing to hold down the key has no further effect.

When a configuration menu or the User Key menu is dis-
played, this key is disabled.

To perform the “previous page” function programmatically,
use the following escape sequence:

Ec V

To do a selected number of “previous page” operations,
the following escape sequence can be used:

Ecér -<pages>V
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where:

<pages> is the number of “previous page”
operations to be performed.

Page Left. The page to the left of the current page can be
displayed using the following escape sequence:

Ecér -<pages>H
where:

<pages> is the number of “page left” operations
to be performed.

Effectively, only the number “1” can be used for <pages>
in the sequence, because display memory has an effective
width of 160 characters (two pages wide). If there is less
than one page width (80 characters) between the leftmost
column of the current window and the left edge of display
memory, the leftmost column in display memory will
become the leftmost column displayed on the screen.

The text can be moved maximum right, so that the leftmost
column in display memory becomes the left column on the
screen, by pressing the and keys together.

Page Right. The page to the right of the current page can
be displayed using the following escape sequence:

Ec&r +<pages>H
where:

<pages> is the number of “page right” operations
to be performed.
Effectively, only the number “1” can be used for <pages>
in the sequence, because display memory has an effective
width of 160 characters (two pages wide). If there is less
than one page width (80 characters) between the rightmost
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column of the current window and the right edge of
display memory, the rightmost column in display memory
will become the rightmost column displayed on the screen.

The text can be moved maximum left, so that the rightmost (
column in display memory becomes the right column on
the screen, by pressing the and keys together.

Displaying a Selected Absolute Page. A selected
page, as addressed absolutely (figure 4-2), can be displayed
using the following escape sequences:

Ecér<page>V

Ec&ér<page>H

where:

<page>V is the vertical sequence number of the

page.
<page>H is the horizontal sequence number of the (
page.

Setting and You can redefine the left and/or right margin. These mar-
C|earing gins affect the cursor positioning for certain functions (such
- as carriage return, home up, home down, etc.) and estab-
Marglns lish operational bounds for the insert character and delete
character functions. In addition, the left margin is always
an implicit tab stop. Data to the left of the left margin or to
the right of the right margin is still accessible. Data trans-
fers from display memory to a host computer or to a
printer are performed without regard to margins. Format
mode, when enabled, also operates without regard to ( )
margins. -
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From the
Keyboard

When you are entering data through the keyboard and the
cursor reaches the right margin, it automatically moves to
the left margin in the next lower line (this characteristic can
be disabled using the “InhEolWrp” field on the Terminal
Configuration menu; refer to Section 6). When you press
(Reurn), the cursor moves to the left margin in the current
line if Auto Line Feed mode is disabled or to the left
margin in the next lower line if Auto Line Feed mode is
enabled.

When data is being received from a host computer, it
enters display memory only within the defined margins.
When the cursor reaches the right margin, it automatically
moves to the left margin in the next lower line (as
mentioned above, this operating characteristic can be
disabled through the use of the “InhEolkrp” configuration
parameter). When an ASCII <CR> control code is received,
the cursor always moves to the left margin in the current
line regardless of whether or not Auto Line Feed mode is
enabled.

From the keyboard, you set and clear the margins using
the “margins/tab/col” set of function keys. To get to that set,
use the following keystroke sequence:

EEEIA margins/tabs/col

To change the left or right margin, move the cursor to the
desired column and press the appropriate function key
(IS or EGIIGEN). To reset the left margin to col-
umn 1 and the right margin to the line length selected in
the “Columns” field of the Global Configuration menu,

JRASERY CLR ALL MARGINS B

If you attempt to set either margin incorrectly with relation
to the other (e.g., the right margin to the left of the left
margin), the terminal rejects it with an audible “beep”.
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From a Program Froma program executing in a host computer, you set and
clear the margins using the following escape sequences:

SET LEFT MARGIN: Ec 4 (
SET RIGHT MARGIN: Ec 5
CLEAR ALL MARGINS: Ec 9

The first two escape sequences set the left and right mar-
gin (respectively) at the current cursor position. Therefore,
before using them, you will first have to position the cursor
at the desired column using one of the cursor control
escape sequences described earlier in this section.

A
Setting and Within display memory you can define a series of tab stops
in to which you can move the cursor using the tab and back (
Clear g Tabs tab functions (described as separate topics later in this
section).

From the keyboard, you set and clear tab stops using the
“margins/tabs/col” set of function keys. To get to that set,
use the following keystroke sequence:

To set a tab stop, move the cursor to the desired column
and then press the key. To clear a tab stop, move
the cursor to the tab stop and then press [MEEEIE. To clear
all existing tab stops, press [IGEMMIEE. Note that the left
margin is always an implicit tab stop and is not affected by

the [NNNEIE key.

TAB stops that do not lie within the area bounded by the ( i
left and right margins are ignored when the tab or back tab
functions are performed.
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Tab

From a program executing in a host computer, you set and
clear tab stops using the following escape sequences:

SET TAB: Ec 1
CLEAR TAB: Ec 2
CLEAR ALL TABS: Ec 3

The first two escape sequences set and clear (respectively)
a tab stop at the current cursor position. Therefore, before
using them, you will first have to position the cursor at the
desired column using one of the cursor control escape
sequences described earlier in this section.

From the keyboard, you can move the cursor ahead to the
next subsequent tab stop using the key. In Format
mode, pressing the key once moves the cursor to the
beginning of the next unprotected field (transmit only fields
are ignored). Tabbing from the last field moves the cursor
to the beginning of the first field. Tab acts similarly in the
User Key menu and configuration menus.

If Memory Lock is on, Format mode is active, the cursor is
within the locked area, and the next (and only other) un-
protected field has been rolled behind the locked rows, a
tab will first roll the hidden field into view. The next tab
will move the cursor to the first column of the newly
revealed field.

From a program executing in a host computer, you can
move the cursor ahead to the next tab stop issuing either
an ASCII <HT> control code (decimal 9; Control “1”) or the
following escape sequence:

Ec 1
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Tab commands received from the host when the terminal
is in Format mode positions the cursor to the next unpro-
tected or transmit-only field, whichever is encountered

first. (

Tab stops that do not lie within the area bounded by the
left and right margins are ignored by the tab function.

Note that the left margin is treated as a tab stop. When the
cursor is positioned at or to the right of the rightmost tab
stop, the tab function moves the cursor to the left margin
in the next lower line. When the cursor is positioned to the
left of the left margin, however, the tab function advances
the cursor to the first explicit tab stop (not the left margin)
in the line (or to the left margin in the next lower line if no
explicit tab stops are defined).

Back Tab From the keyboard you can move the cursor backward to (
the previous tab stop using the and keys.

In Format mode, the cursor, if within a field, will move to
the beginning of the field; otherwise it will move to the
first character of the previous unprotected field (transmit-
only fields are ignored). The back tab feature is enabled in
the User Key and configuration menus.

From a program executing in a host computer you can
move the cursor backward to the previous tab stop using
the following escape sequence:

Ec i

Back tab commands received from the host when the ter- :
minal is in Format mode position the cursor to the previous (
unprotected or transmit-only field, whichever is encoun-

tered first, if the cursor is at the beginning of an unpro-

tected or transmit-only field or in a protected field.
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When not in Format mode, tab stops that do not lie within
the area bounded by the left and right margins are ignored
by the back tab function.

The left margin is treated as a tab stop. When the cursor is
positioned at or to the left of the left margin, the back tab

function moves the cursor to the rightmost tab stop in the

next higher line.

Performing a back tab with the cursor on the left margin of
the first row on the screen (or the first unlocked row if
Memory Lock mode active) will cause the text to roll down
one line, if there is a row above the first row.

Edit Operations

Insert Line

You can edit data displayed on the screen by simply over-
striking the old data. In addition, the terminal provides the
following edit functions which can be enabled and disabled
either manually, by using the edit control keys, or
programmatically, by using escape sequences:

m Insert Line.

m Delete Line.

m Insert Character.

m Delete Character.

m Clear Display. —

® Clear Line.

When you use the insert line edit function, the text line
containing the cursor and all text lines below it roll
downward one line, a blank line is inserted in the screen
row containing the cursor, and the cursor moves to the left
margin of the blank line. Note that when Memory Lock
mode is active, inserting a line within the locked area of
the screen does not change the size of the locked area.
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Delete Line

From the keyboard, each time you press the key the
terminal inserts one blank line. If you hold the key down,
the terminal continues to insert blank lines until the key is
released.

This function is disabled in Format mode, and is disabled
in the configuration menus and User Key menu.

From a program executing in a host computer, you insert a
blank line at the current cursor position using the following
escape sequence:

Ec L

When you use the delete line edit function, the text line
containing the cursor is deleted from display memory, all
text lines below it roll upward one row, and the cursor
moves to the left margin. Note that when Memory Lock
mode is active, deleting a line within the locked area does
not change the size of the locked area.

From the keyboard, each time you press the key the
terminal deletes one line of text. If you hold the key down,
the terminal continues to delete text lines until the key is
released or until there are no subsequent text lines remain-
ing in display memory. In the latter case, pressing or
continuing to hold down this key has no further effect.

This function is disabled in Format mode, and is disabled
in the configuration and User Key menus.

From a program executing in a host computer, you delete
the text line at the current cursor position using the

following escape sequence:

Ec M
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Insert Character

When the insert character editing function is enabled,
characters entered through the keyboard or received from
the host computer are inserted into display memory at the
cursor position. Each time a character is inserted, the cur-
sor and all characters from the current cursor position
through the right margin move one column to the right.
Characters that are forced over the right margin are lost.
When the cursor reaches the right margin, it moves to the
left margin in the next lower line and the insert character
function continues from that point.

This edit function is meant to be used within that portion
of display memory bounded by the left and right margins.
If you position the cursor to the left of the left margin, the
insert character function works as described above. If you
position the cursor beyond the right margin, however, the
insert character function affects those characters between
the current cursor position and the right boundary of the
workspace (as selected in the “Columns” field of the Global
Configuration menu). In such a case, when the cursor
reaches the right boundary of the workspace, it moves to
the left margin in the next lower line and the insert
character function continues from that point as described in
the first paragraph above.
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The movement of existing characters during an “insert
character” editing operation is illustrated in figure 4-3.

Figure 4-3. Character Insert with Margins ( )
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When Format mode is off, any unprotected, transmit-only,
alternate character set, and/or video enhancement fields to
the right of the cursor move to the right with the
displayable characters. If the cursor is positioned within
any such field, the insert character function extends the
range of the field by one position for each character
inserted. Block terminators at or to the right of the cursor
position move to the right along with the displayable
characters. Non-displaying terminators to the right of the
cursor also move to the right along with the displayable (
characters; a non-displaying terminator at the cursor
position, however, remains at that position.
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Insert Character
with Wraparound

When Format mode is on and the cursor is positioned
within an unprotected or transmit-only field, the insert
character function affects only those characters from the
cursor position through the end of the current field. Block
terminators and non-displaying terminators are treated the
same as when Format mode is off. If the cursor is not
within an unprotected field, it automatically moves to the
first character position of the next subsequent unprotected
field when the first character is inserted.

In the User Key menu and any configuration menu, insert
character acts the same as in Format mode for unprotected
and transmit-only fields.

From the keyboard, you enable and disable the insert
character editing function using the key. When
enabled, the characters “Ins Char” are displayed in the
status line at the bottom of the screen.

From a program executing in a host computer, you enable
and disable the insert character editing function using the
following escape sequence:

ENABLE: Ec Q

DISABLE: Ec R

This edit function works the same as the insert character
function except that characters forced beyond the right mar-
gin are not lost. When the rightmost non-blank character
reaches the right margin any characters that are forced over
the right margin move into (are inserted in) the next lower
line at the left margin. If the next lower line becomes filled,
a blank line is then inserted above it and the character over-
flow from the line being edited spills into the new line. As
with the insert character function the cursor moves one col-
umn to the right (along with the existing data) each time a
character is inserted and it progresses from the right mar-
gin of one line to the left margin of the next lower line.
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This edit function is meant to be used within that portion

of display memory bounded by the left and right margins.

If you position the cursor to the left of the left margin, the

insert character with wraparound function works as \
described above. If you position the cursor beyond the (
right margin, however, the insert character function is per-

formed without wraparound until the cursor reaches the

right boundary and moves to the left margin of the next

lower text line. At that point the insert character function

proceeds with wraparound within the defined margins.

The movement of existing characters during an “insert
character with wraparound” editing operation is illustrated

in figure 4-4.

Figure 4-4. Character Insert With Wraparound
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When Format mode is off, any unprotected, transmit-only,
alternate character set, and/or video enhancement fields to
the right of the cursor move to right with the displayable
characters. If part of such a field is forced over the right
margin and into the next lower line, the character positions
left within the field on the current cursor line maintain
their characteristics while those that are wrapped lose their
field characteristics, but maintain their alternate character
set and video enhancement characteristics.

If all of such a field is forced over the right margin and into
the next lower line, the character positions within the entire
field maintain their characteristics.

If the cursor is positioned within any such field, the insert
character with wraparound function extends the range of
the field by one position for each character inserted, unless
the end of the field is wrapped to the next line; in which
case, the field will stay the same length.

Block terminators, at or to the right of the cursor position,
move to the right along with the displayable characters.
Non-displaying terminators to the right of the cursor posi-
tion also move to the right along with the displayable char
acter. A non-displaying terminator at the cursor position,
hovever, remains at that position.

When Format mode is on and the cursor is positioned in an
unprotected or transmit-only field, this function is performed
without wraparound and affects only those characters from
the cursor position through the end of the current field.
Block terminators and non-displaying terminators are
treated the same as when Format mode is off. If the cursor
is not within an unprotected or transmit-only field, it auto-
matically moves to the first character position of the next
subsequent unprotected field when the first chracter is
inserted.
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From the keyboard, you may enable and disable the insert
character with wraparound editing functions by using the

and keys. When enabled the characters
“Ins Wrap” appear in the terminal’s status line. (

From a program executing in a host computer you enable
and disable the insert character with wraparound editing
function using the following escape sequence:

ENABLE: Ec N

DISABLE: Ec R

Delete Character When you use the delete character edit function, the cursor
remains stationary, the character at the cursor position is
deleted, all characters between the cursor and the right
margin move left one column, and a blank moves into the
line from the right margin.

This edit function is meant to be used within the part of (
display memory bounded by the left and right margins. If

you position the cursor to the left of the left margin, the

delete character function works as described above. If you
position the cursor beyond the right margin, however, the
delete character function affects only those characters from

the current cursor position through the right boundary of

the screen.
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The movement of existing characters during a “delete
character” editing operation is illustrated in figure 4-5.

Figure 4-5. Character Delete with Margins
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When Format mode is off, any unprotected, transmit-only,
alternate character set, and/or video enhancement fields to
the right of the cursor move to the left with the displayable
characters. If the cursor is positioned within any such field,
the delete character function shortens the range of the field
by one position for each character deleted (you cannot,
however, delete the end-of-field marker in unprotected or
transmit-only fields). Deleting the first character position of
an unprotected field changes the rest of the field to
protected. Deleting characters at the start of, or within, a
video enhancement and/or alternate character set field does
not alter the characteristics of the rest of the field. Block ter-
minators and non-displaying terminators to the right of the
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cursor move to the left along with the displayable charac-
ters and are deleted if they are at the cursor position when
this function is executed.

When Format mode is on and the cursor is positioned
within an unprotected or transmit-only field, this function
affects only those characters from the cursor position
through the end of the current field. If the field definition
also includes a video enhancement and/or an alternate char-
acter set, those characteristics are not altered by the delete
character function. Block terminators and non-displaying
terminators are treated the same as when Format mode is
off. If the cursor is not within an unprotected or transmit-
only field, the delete character function has no effect.

In the User Key menu and any configuration menu, delete
character acts the same as for unprotected and transmit-
only fields in Format mode.

From the keyboard, each time you press the key
the terminal deletes one character. If you hold the key
down, the terminal continues to delete characters until
either the key is released or there are no non-blank char-
acters between the cursor position and the right margin. In
the latter case, pressing or continuing to hold down this
key has no further effect.

From a program executing in a host computer, you delete
the character at the current cursor position using the

following escape sequence:

Ec P
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Delete Character
with Wraparound

When you use the delete character with wraparound edit
function, the cursor remains stationary, the character at the
cursor position is deleted, all characters between the cursor
and the right margin roll left one column, and one charac-
ter rolls from the left margin of the next lower text line into
the current line from the right margin. As a character rolls
in from the next lower line, the remaining characters in that
line roll one column to the left and a blank rolls in from the
right margin.

The delete character with wraparound edit function affects
only the line containing the cursor and the next lower text
line.

This edit function is meant to be used in the part of display
memory bounded by the left and right margins. If you
position the cursor to the left of the left margin, the delete
character with wraparound function works as described
above. If you position the cursor beyond the right margin,
however, the delete character function is performed with-
out wraparound and it affects only those characters from
the cursor position through the right boundary of display
memory.
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The movement of existing characters during a “delete
character with wraparound” editing operation is
illustrated in figure 4-6.

Figure 4-6. Delete Character with Wraparound (
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When Format mode is off, any unprotected, transmit-only,

alternate character set, and/or video enhancement fields to

the right of or in the line below the cursor move to the left

with the displayable characters. If part or all of such a field

moves into the line containing the cursor the character

positions that have been wrapped maintain their field, char-

acter set, and video enhancement characteristics. Those

characters that were not wrapped will lose only their field
characteristics. If the cursor is positioned within any such ‘
field, the delete character with wraparound function shor ( /
tens the range of the field by one position for each charac-

ter deleted (you cannot, however, delete the end-of-field

marker in unprotected or transmit-only fields). Deleting the
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Clear Display

first character position of an unprotected or transmit-only
field changes the rest of the field to protected. Deleting
characters at the start of or within a video enhancement
and/or alternate character set field does not alter the charac-
teristics of the rest of the field. Block terminators and non-
displaying terminators to the right of the cursor move to
the left along with the displayable characters and are
deleted if they are at the cursor position when this function
is executed.

From the keyboard, each time you press the and

keys, the terminal deletes one character with
wraparound. If you hold these keys down, the terminal
continues to delete characters with wraparound until either
the keys are released or until there are no non-blank
characters remaining between the cursor and the right
margin of the next lower line.

From a program executing in a host computer, you delete
the character at the current cursor position with wrap-
around using the following escape sequence:

Ec O

When not in Format mode, pressing the key
deletes all displaying and non-displaying characters from
the current cursor position through the end of display
memory.

By pressing the (] key followed by the key, you
can clear all of alphanumeric display memory. This can also
be done by pressing the and keys together.

In Format mode, pressing the key deletes all un-
protected displaying and non-displaying characters (except
protected video enhancement escape sequences) from the
current cursor position through the end of display memory.

The key is disabled when the User Key menu or a
configuration menu is displayed.
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Clear Line

The display can also be cleared by pressing the ®) key
followed by the key.

To perform this function programmatically, use the
following escape sequence:

Ec J

When Format mode is off, pressing the key deletes
all displaying and non-displaying characters from the cur
rent cursor position through the end of the current line.
Pressing and together deletes the entire line.

When Format mode is on and the cursor is positioned
within an unprotected field, pressing the key deletes
all displaying and non-displaying characters (except video
enhancement escape sequences) from the current cursor po-
sition through the end of the current field. If the cursor is
not within an unprotected field, the key has no
effect.

In the User Key menu and any configuration menu, clear
line acts the same as for unprotected and transmit-only
fields in Format mode.

To perform this function programmatically, use the
following escape sequence:

Ec K

Extended
Character Use

The terminal includes an extended character set containing
special characters used in the international languages sup-
ported by the terminal. This set of characters is accessed
using the keys. Refer to Appendix D, Keyboards
and Character Sets, for detailed information.
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Oversize Using an escape sequence, it is possible specify certain

Characters characteristics to apply to characters existing on a line, or to
any subsequently entered on the line. These characteristics
are:

m Double-wide characters.

m The top half of double-high characters.

m The bottom half of double-high characters.

m The top half of double-high, double-wide characters.

m The bottom half of double-high, double-wide characters.

It is also possible to convert a line with the above-listed
characteristics back to a standard line using the same
escape sequence.

When a line of standard-size characters is converted to
double wide, twice the original number of character cells
are required to represent all the characters on the line. If
the number of characters is too great for the width of the
line, the excess characters on the right end will not be dis-
played, although they will be retained in memory and can
be displayed by returning the characters to their normal
size.

To produce a line of double-high characters, two sequential
lines must be used, one for the top half and one for the
bottom half of the characters. The same characters must be
entered in each line. When entered in the upper line, the
top half of the characters will be displayed; when entered
in the lower line, the bottom half of the characters will be
displayed, to complete the double-high characters.
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The escape sequence is as follows:

Ec&k<code>S

where <code> has the following selections: ( )

<code>

SELECTION

-1

-2

-4

Display only the top half of the characters,
double-high.

Display only the bottom half of the characters,
double-high.

Display only the top half of the characters,
double-high, double-wide.

Display only the bottom half of the characters,
double-high, double-wide. (

Display standard size characters.

Display standard-size high, double-wide characters.
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Display
Enhancements

The terminal includes as a standard feature the display en-
hancements listed below:

m Inverse Video Black characters are displayed
against a white background.

Underline Video Characters are underscored.
Blink Video Characters blink on and off.

Half Bright Characters (or background, for
inverse video) are displayed at
half intensity.

Security Video Character display is suppressed

this enhancement is used in con-
junction with fields in which pas-
swords, or similar security-
sensitive data, must be entered
through the keyboard).

Inverse Background  Inverts the background and fore-
ground, so that displayed charac-
ters are black on a white back-
ground.

With this display enhancement
enabled, the effect of the inverse
video function is reversed, so as
to produce the normal back-
ground/foreground relationship.

You use the first five enhancements on a field basis. They
may be used separately or in any combination. When used,
they cause control bits to be set in display memory. If the
content of display memory is subsequently transmitted in
Block mode to a host computer, these control bits are
translated into escape sequences which are transmitted
along with the displayable text characters (the same is true
if the “Esc Xfer(N)” field on the Terminal Configuration
menu is set to “Yes” and you are copying the content of
display memory to an external printer). The inverse
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background enhancement, on the other hand, is entirely a
local function in that it affects the appearance of the display
screen, but does not set any control bits in display memory.

(

]
Using Display
Enhancements

From the From the keyboard, you enable and disable the various
Keyboard video enhancements using the function keys (except for in-
verse background, which is enabled and disabled on the
Global Configuration menu). To do so you must first enable
the video enhancement keys as follows:

ST ¢rvonce i |

To cause a particular string of text characters to be dis-
played using one or more of the enhancements, do as (
follows:

1. Enable the desired enhancement(s) by pressing the as-
sociated function key. When an enhancement is en-
abled, an asterisk appears in the associated key
display.

2. Position the cursor at the first character in the string.

3. Press BIEGIMMA. The selected enhancements take ef-
fect immediately. The enhancements begin at the cur-
sor position and continue either through the right
boundary of display memory, through the rightmost
character on the line, to a character set change, or to
the next column in which another display enhance-
ment begins. When you press [ElEINIR, the as-
terisks automatically disappear from the function key
display (all enhancements are disabled until you once
again enable them).

4. Position the cursor at the column immediately to the
right of the final character in the string.
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5. Press the key. The enhancements disap-
pear from the cursor position either through the right
boundary of display memory, through the rightmost
character on the line, to a character set change, or to
the next column in which another display enhance-
ment begins. You have actually enabled “no enhance-
ments” which is recorded in display memory as a con-
trol bit pattern that will be translated into an escape
sequence (Ec &d@) if the content of display memory is
tranmitted to a host computer in Block mode.

From a Program  From a program executing in a host computer you enable
and disable the video enhancements by embedding escape
sequences in the data. The general form of the escape se-
quence is as follows:

Ecéd <enhancement code>
where <enhancement code> is an @, s, or S, or one of the

uppercase letters A through O specifying the desired en-
hancement(s) as follows:

CODE BLINKING INVERSE VIDEO UNDERLINE HALF BRIGHT

@

A X

B X

C X X

D X

E X X

F X X

G X X X

H X
I X X
1 X X
K X X X
L X X
M X X X
N X X X
o) X X X X
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To enable and disable the security field enhancement, use
the character “s” or “S” as an <enhancement code>. For
example, consider the following escape sequences:

Ec&dsB  Enable both the security field and inverse
video display enhancements (and disable any
other existing enhancements at the current
cursor position).

Ec&dS Enable the security field enhancement by
itself (and disable any other existing
enhancement at the current cursor position).

Note that “s” or “S” can be used in conjunction with other

enhancement codes, but it must precede the other
enhancement.
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Using Color
In Text

The following information applies to the HP 2397A termi-
nal only.

Each character cell in the window can be assigned two
colors: the background color, which is the color for the
whole cell, and the foreground color, which is the color of
the character occupying the cell and overlaying the back-
ground color.

The background and foreground colors for a character cell
are called a color pair.

Eight color pairs, identified by the numbers 0 through 7,
are defined for the terminal. You can use the provided
definitions or replace any or all provided pairs with your
own selections. The provided pairs are shown below:

COLOR FOREGROUND BACKGROUND
PAIR COLOR COLOR
0 White Black
1 Red Black
2 Green Black
3 Yellow Black
4 Blue Black
5 Magenta Black
6 Cyan Black
7 Black Yellow

To use your own selection of a color pair for creating text,
you must:

m Define the color pair (Select the two colors).

m Select the color pair (select it as the one for use).
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Defining @ To select the colors for a color pair, three steps must be
Color Pair performed:

m Select the method of color identification, RGB or HSL
(RGB is the default selection which is in effect after a
power on, a hard reset, or a change made by the user).

® Identify the color pair (one digit, 0 through 7) for which
the colors are to be selected. (The default selection is
pair 0.)

m Select the colors for the color pair.

The elements used to identify a color (red, green, and blue
or hue, saturation, and luminosity) are selected using nu-
merical values in the range 0.00 to 1.00, varying in incre-
ments of 0.01. This range of values can be subdivided into
smaller ranges, each of which represents a color band. For
the RGB method of color identification, the numerical range
for each color band is listed in table 4-1. Table 4-2 lists the
ranges for the HSL method.
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Table 4-1. RGB Color/Numerical Range Relationships

COLOR
SELECTED RED GREEN BLUE
Black <0.25 <0.25 <0.25
or or or
<N/2 <N/2 <N/2
White >=0.25 >=0.25 >=0.25
and and and
>=N/2 >=N/2 >=N/2
Yellow >=(.25 >=0.25 <0.25
and and or
>=N/2 >=N/2 <N/2
Green <0.25 >=0.25 <0.25
or and or
<N/2 >=N/2 <N/2
Cyan <0.25 >=0.25 >=0.25
or and and
<N/2 >=N7/2 >=N/2
Blue <0.25 <0.25 >=0.25
or or and
<N/2 <N/2 >=N/2
Magenta >=(.25 <0.25 >=0.25
and or and
>=N/2 <N/2 >=N/2
Red >=0.25 <0.25 <0.25
and or or
>=N/2 <N/2 <N/2

Note: N represents the largest value of the three color components

(red, green, and blue).
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Table 4-2. HSL Color/Numerical Range Relationships

COLOR

SELECTED HUE SATURATION LUMINOSITY

Black Don’t care Don't care <0.25 (
White Don't care <0.25 >=0.25

Red 0.00-0.08 >=0.25 >=0.25

Yellow 0.09-0.24 >=0.25 >=0.25

Green 0.25-0.41 >=0.25 >=0.25

Cyan 0.42-0.58 >=0.25 >=0.25

Blue 0.59-0.74 >=0.25 >=0.25

Magenta  0.75-0.91 >=0.25 =~  >=0.25

Red 0.92-1.00 >=0.25 >=0.25 (

The escape sequence for selecting the colors for a color pair
is as follows:

Ecév <method>m <fclr1>a <fclr2>b <fclr3>c
<bclr1>x <bclr2>y <bclr3>z
<pair>i

(Spaces used in the escape sequence for clarity.)

where:

<method> 0 = RGB
1 = HSL

Default=0 (

<fclr1> Poreground value for red or hue (table 4-1 or
4-2). The default value is 0.
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Selecting a
Color Pair

<fclr2>

<fclr3>

<bclri>

<bclr2?

<bclr3>

(pair>

Foreground value for green or saturation
table 4-1 or 4-2). The default value is 0.

Foreground value for blue or luminosity table
4-1 or 4-2). The default value is 0.

Background value for red or hue (table 4-1 or
4-2). The default value is 0.

Background value for green or saturation
table 4-1 or 4-2). The default value is 0.

Background value for blue or luminosity
table 4-1 or 4-2). The default value is 0.

Identity (one digit, 0~7) of the color pair for
which colors are to be selected. The default
pair is pair 0.

The escape sequence can contain any or all of the above
parameters. If any of the parameters are missing from the
escape sequence, they are set to 0.

Multiple color pairs can be defined in the same escape

sequence.

If the <pair> is identified in the escape sequence, it must
follow the background and foreground values.

The default color pair is 0 (white foreground and black
background), so after power on or a hard reset this is the
color pair used. If one of the eight system-provided color
pair definitions is not to be used, you must define your
own color pair, as described previously, then select it.

The selected color pair takes effect at the current cursor
position and continues through the rightmost character on
the line, or to the next column on the same line in which
another color pair has been selected previously.
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Sample Color
Definition Values

A color pair is selected using the following escape

sequence:
Ecév<pa
where:

<pair>

Table 4-3 lists representative color component values for

ird>s

is the identification number (0-7) assigned to
the color pair when it was defined.

the basic colors for both the RGB and HSL color identifi-
cation methods.

Table 4-3. Sample Color Definition Values

COLOR R G B H S L
Black 0 0 0 X X 0
Blue 0 0 1 0.66 1 1
Green 0 1 0 0.33 1 1
** Cyan 0 1 1 0.5 1 1
Red 1 0 0 1 1 1
Magenta 1 0 1 0.83 1 1
Yellow 1 1 0 0.16 1 1
White 1 1 1 X 0 1

X = don’t care (may be any value between 0 and 1).

In the following example, three color pairs (4, 5, and 6) are
defined, then each is used to display three letters of the

Example

word “chameleon” on the screen. (Values for color

definition are selected from table 4-3).

Step 1.
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Use the HSL method to define color pair 4 as

red characters on a blue background by typing
in the following escape sequence (spaces used

in the escape sequence for clarity):

Ecév 1m 1a 1b 1c .66x Ty 1z 41

(

-

(




Step 2. Use the RGB method to define color pair 5 as
green characters on a yellow background by
typing in the following escape sequence (if the
default value, 0, is to be used for one of the
foreground or background color components,
the parameter need not be included in the
escape sequence):

Ecév Om 1b 1x 1y 5I
Step 3. Use the HSL method to define color pair 6 as

blue characters on a white background by
typing in the following escape sequence:

Ecév 1m .66a 1b 1c 1z 61
Step 4.  Select color pair 4 for use by typing in the
following escape sequence:

Ec&v 4S
Step 5. Type in the letters “Cha”.

Step 6. Select color pair 5 by typing in the following
escape sequence:

Ec&v 5S
Step 7. Type in the letters “mel”.

Step 8. Select color pair 6 by typing in the following
escape sequence:

Ec&v 65

Step 9. Type in the letters “eon”.

Determining the You can determine the identity, method of color selection,
Status of a  and the foreground and background color values of the any
Color Pair color pair using an escape code. Refer to Section 9, Status,
for details.
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Display
Enhancements for
Color Terminals

Note

Coloring the
Function Key
Labels

For color terminals, several display enhancements have

unique features, as listed below. Except for these features,

display enhancements for color terminals are the same as

for monochrome terminals. ( )

The security video enhancement is not incorporated in
color terminals.

® Half Bright For color terminals, halfbright
display enhancement substitutes
color pair 3 in place of reduced
intensity. Both foreground and
background colors are full
intensity.

® Inverse Background  Inverts the background and fore-
ground colors for each character.

Using an escape sequence, each function key label can be (
assigned the colors of any one of the eight color pairs. The
escape sequence used is the one for assigning labels, char

acter strings, and enhancements to the function key. Refer

to Section 11, User-Definable Function Keys for further
information.
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Terminal Control

|
Introduction

ANSI Mode

Note

This section describes the modes in which the terminal can
operate and controlling the terminal from the keyboard.

The terminal can operate in one of three major modes:
ANSI mode, EM52 mode, and HP mode. The mode is se-
lected on the Global Configuration menu.

ANSI mode enables use of the terminal with a computer
system which uses ANSI protocol. In ANSI mode, ANSI
functions are assigned to some of the keyboard keys in
place of their normal function in HP mode. Also, the termi- 4
nal is capable of executing a subset of ANSI terminal escape
sequences, as well as some HP mode escape sequences.

In ANSI mode, the terminal doesn’t respond to VT52
escape sequences, although it does respond to VT100
escape sequences. Refer to Appendix B for further details.

As used in this manual, The acronym “ANSI” always refers
to the standard, ANSI X3.64, and not to the ANSI organiza-
tion. Also, use of the term in no way implies approval of
this product by the ANSI organization.
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EM52 Mode In EM52 mode, the terminal emulates a DEC VT52@-
compatible terminal. As in ANSI mode, some of the key-
board key functions are changed. The terminal responds to
the VI52® terminal escape sequences listed in Appendix
A, and selected HP mode escape sequences. For further
details on VT52 mode, refer to Appendix B.

I

HP Mode All information in this manual, including the remainder of
this section, but excepting Appendix B, applies to HP
mode. In HP mode, the terminal does not respond to ANSI
or VT52 mode escape sequences.

L

selec“ng Modes Within HP mode, most primary terminal modes are

in HP Mode accessed through the Modes set of function keys. The
Modes keys are accessed by pressing the and
keys, in succession. (If the terminal is in User Keys mode,
the key must be pressed twice in succession.)

The Modes set of function keys are shown below.

REMOTE ™ smooTH [~ MEMORY [ DISPLAY ™ AUTO
| mobe_ SCROLL Lock [ FUNCTNS LF

These keys act as toggle switches; they alternately enable
and disable the designated mode. When a mode is enabled,
an asterisk is displayed in the label.

. LINE_ ]
MODIFY

MODIFY |

.BLOCK ]

oot
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Remote/Local
Modes

Character/Block
Modes

When a communications link exists between the terminal
and a remote host computer, the terminal is in one of of
the following two modes:

m Remote Mode. In this mode, when you press an alpha-
numeric key the associated ASCII code is transmitted to
the host computer.

m Local Mode. In this mode, when you press an alphanu-
meric key the associated character is displayed at the cur-
rent cursor position on the screen (nothing is transmitted
to the host computer).

From the keyboard, you switch the terminal back and forth
between Local and Remote modes using the
key.

From the keyboard or a user-definable key, you can switch
the terminal from local to remote (and vice versa) using the
following escape sequences:

Local: Ec &kOR
Remote: Ec &k1R

After a hard reset or turning off the power, the terminal
reverts to Remote mode.

When the terminal is connected on-line to a remote host
computer, it operates in either of the following data
transmission modes:

m Character Mode. In this mode, data is transmitted a char-
acter at a time as it is entered through the keyboard.
ASCII control codes (such as <CR> and <LF>) are
transmitted.

m Block Mode. In this mode, data is not transmitted at the
time it is entered through the keyboard. Instead, you
transmit an entire block of data by pressing the key
after typing and editing the data.
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Line Modify Mode

5-4 Terminal Control

When the terminal is in Block mode, ASCII control codes
(such as <CR> and <LF>) are acted upon locally but are not
usually transmitted with the data block (refer to Section 9
for detailed information on Block mode data transfers).

From the keyboard, you enable and disable Block mode
using the key.

From a program executing in a host computer, you enable
and disable Block mode using the following escape
sequences:

ENABLE: Ec &k1B
DISABLE: Ec &k0B

After a hard reset or turning off the power, the terminal
reverts to Character mode.

The relationship between Block, Line, Page, and Format
modes is described in Section 11, Block Data Transfers.

When the terminal is in Remote mode and Character mode,
and you are communicating interactively with a host com-
puter, you may sometimes enter an erroneous character
string to which the computer responds with an error
message. If the character string is a lengthy one and the
error consists of only a few characters, it is a nuisance to
have to retype the entire string. In such a case, you may in-
stead enable Line Modify mode (which temporarily
switches the terminal to a special form of Block mode). You
may then move the cursor to the erroneous line on the dis-
play and correct the character string. When the string is
edited to your satisfaction, you retransmit the line to the
host computer by pressing either the key or the
key.

Note that while Line Modify mode results in a block
transmission, it is completely independent of the Block
mode function described earlier in this section (you do not
have to first enable Block mode). In fact, Line Modify mode

(



Modify All Mode

is a feature that was specifically designed for use when the
terminal is operating in Character mode, and will function
only in Character mode.

From the keyboard, you enable Line Modify mode using
abled when you press either or (Ener). If you change
your mind and wish to disable Line Modify mode before
retransmitting the command string, press the
key again and the terminal will return to normal
Character mode.

For each line, the terminal remembers the position of the
first character entered from the keyboard. Then when you
re-transmit a line in modify mode, only the portion of the
line entered from the keyboard is retransmitted; any
prompt characters preceding the command string are
ignored by the terminal. For more detailed information
about this feature refer to the discussion of the “Start
Column” field of the Terminal Configuration menu in
Section 6. For information on handshaking and
block-terminating characters, refer to Section 11.

When the terminal is in Character mode, you can enable
Modify All mode, which switches the terminal to a special
form of Block mode. Modify All mode is the same as Line
Modify mode except that it is not disabled when you press
or [(Enter).

From the keyboard, you enable and disable Modify All

From a program executing in a host computer, you enable
and disable Modify All mode using the following escape se-
quences:

ENABLE: Ec &k1M
DISABLE: Ec &kOM
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Auto Line Feed
Mode

5-6 Terminal Control

After a hard reset or turning off the power, the terminal
reverts to a modify modes off condition.

For information on handshaking and block-terminating
characters associated with transfer of the data block, refer
to Section 10.

When Auto Line Feed mode is enabled, an ASCII line feed
control code is automatically appended to each ASCII car-
riage return control code generated through the keyboard.
That is, every <CR> code generated through the keyboard
becomes a <CR><LF>.

ASCII carriage return control codes can be generated
through the keyboard in any of the following ways:

m By pressing the key, provided that a <CR> code is
included in the key definition.

® By simultaneously pressing the and (W] keys.

m By pressing any of the user keys ([0 through (),
provided that a <CR> code is included in the particular
key definition.

m By pressing the key when the terminal is in Block
mode, Line Modify mode, or Modify All mode (in these
cases a <CR> code is transmitted as the line terminator).

From the keyboard, you enable and disable Auto Line
Feed mode using the key.

From a program executing in a host computer, you enable

and disable Auto Line Feed mode using the following
escape sequences:

ENABLE: Ec &k1A
DISABLE: Ec &k0A

(




After a hard reset or turning off the power, the terminal
reverts to the Auto Line Feed mode off condition.

Display Functions When Display Functions mode is enabled the terminal
Mode  operates as follows:

m In Local mode, it displays ASCII control codes and
escape sequences but does not execute them. For exam-
ple, if you press the (& key the terminal displays Ec D on
the screen but does not perform the “cursor left”
function.

m In Remote mode, it transmits ASCII control codes and
escape sequences but does not execute them locally. For
example, if you press the (&) keys the terminal
transmits an Ec S but does not perform the “roll up”
function.

There are two exceptions to the foregoing descriptions:

1. An Ec Y, which enables Display Functions mode, is
executed ,but is not transmitted or displayed; Ec Z,
which disables Display Functions mode, is both
displayed and executed, but not transmitted.

2. A <CR> (or <CR><LF> if Auto Line Feed mode is
enabled) is executed in addition to being transmitted
and/or displayed.

From the keyboard, you enable and disable Display Func-
tions mode using the key.

From a program executing in a host computer, you enable
and disable Display Functions mode using the following

escape sequences:

ENABLE: Ec Y
DISABLE: E1 Z
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Note There is interaction between Display Functions and the
“XmitFnctnCA)” field of the Terminal Configuration menu.

If XmitFnctn(A) is on, the key transmits (

\

/

Ec Y. However, the key will not transmit
Ec Z when pressed again.

Once enabled, Display Functions mode remains enabled
until explicitly disabled, until a soft or hard reset is per
formed, or until the power is turned off.

Memory Lock  Memory lock mode provides two separate functions: over-
Mode flow protect and display lock.

Overflow Protect. If you home the cursor and then

enable Memory Lock mode, the workspace becomes

“protected” so that no data can be lost off the top. In such

a case, when you have used all available lines in the work-
gpace, any attempt to use more memory is rejected with an -
audible “beep” and the message “MEMORY FULL” is (
displayed. You may, however, use the cursor control keys

to go back and alter any of the existing data. To continue
entering new data, merely disable Memory Lock mode and
reposition the cursor immediately below the last line.

Before doing so you may wish to enable “log top” data

logging (described in Section 7) so that data that is then

forced off the top of the workspace will be retained in

printed form.

Display Lock. If you position the cursor below the top

line of the screen and then enable Memory Lock mode, the

lines above the cursor line become “locked” on the screen.

As the screen becomes full, the locked lines remain on the

screen while subsequent lines roll past the locked rows.

This allows you to retain column headings or instructions

on the screen as you continue to enter new data. It also

provides a useful means of changing the sequence of text ( )
blocks as follows:
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a. Press [7), (Ceardispiay), and then type the following data:

3. This is paragraph 3.
It should be the third one.

1. This is paragraph 1.
It should be the first one.

2. This is paragraph 2.
It should be the second one.

4. This is paragraph 4.
It should be the last one.

b. Position the cursor in the first line of paragraph 1.
Enable Memory Lock mode.

d. Use the @) keys until the first line of paragraph 4
is in the same line as the cursor.

e. Disable Memory Lock mode and home the cursor. The
display should appear as follows:

1. This is paragraph 1.
It should be the first one.

2. This is paragraph 2.
It should be the second one.

3. This is paragraph 3.
It should be the third one.

4. This is paragraph 4.
It should be the last one.

From the keyboard, you enable and disable Memory Lock

containing the cursor are locked.

Normal editing can be performed within the locked rows;
that is, the rows are locked by row number only, so if lines
are inserted among the locked rows, they become locked
but the total number of locked rows does not increase.
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Smooth Scroll
Mode

Caution

Caps Lock Mode

5-10 Terminal Control

From a program executing in a host computer, you enable
and disable Memory Lock mode using the following escape
sequences:

ENABLE: Ec 1
DISABLE: Ec m

Once enabled, Memory Lock mode remains enabled until
explicitly disabled, until a hard reset is performed, or until
the power is turnied off.

Smooth Scroll mode is selected with the func-
tion key. As implied in the name, lines are scrolled
smoothly on or off the screen in Smooth Scroll mode, so
that you can watch them appear or disappear. When the
terminal is not in Smooth Scroll mode, the top or bottom
line appears or disappears immediately, with no transition
apparent to the eye.

Use of Smooth Scroll mode, while in Remote mode, may
result in lost data, unless a type of handshaking is used in
which the terminal controls transmission of data it receives.
To ensure against lost data, set the “EngAck” field on the
configuration menu in use to “Yes”, for HP systems. For
non-HP systems, set the “RecvPace” field to XON/XOFF.

When Caps Lock mode is enabled, the terminal generates
only Teletype compatible codes: uppercase ASCII (00-5F,
hex) and DEL (7F, hex). Unshifted alphabetic keys (a-z)
generate the codes for their uppercase equivalents, the ({J,
M, and keys generate the codes for [, \, and 1
(respectively), and the (J and (J keys are ignored.

From the keyboard, you enable and disable Caps Lock
mode using the “Caps Lock” field of the Terminal
Configuration menu described in Section 6.




Format Mode

From a program executing in a host computer, you enable
and disable Caps Lock mode using the following escape
sequences:

ENABLE: Ec &k1C
DISABLE: Ec &ko0C

At any given time the current state (enabled/disabled) of
Caps Lock mode is reflected in the “Caps Lock” field of
the terminal configuration menu. When you enable or
disable the mode by altering the menu field from the
keyboard and then pressing the key, you alter
both the active and non-volatile memory versions of that
field. When you enable or disable the mode using the
escape sequence, however, you only change the active
value of the “Caps Lock” field in the terminal
configuration menu.

After a hard reset or turning off the power, the terminal
reverts to the mode specified by the “Caps Lock” field in
the Terminal Configuration menu in non-volatile memory.

The terminal has a Format mode in which custom-designed
forms can be displayed on the screen and used for data
entry. These forms contain unprotected fields, in which
data is entered, and protected fields, which contain the un-
changing printed information (such as titles or names of
fields). Refer to Section 12 for more information on data
entry forms.

Normal procedure is to design the form, display it on the
screen, then enter Format mode to enter the data and
transmit it to the computer.

When Format mode is enabled, the terminal operator may
enter data into unprotected fields only. If the operator posi-
tions the cursor in a protected area and then attempts to
type data, the cursor automatically moves to the start of the
next subsequent unprotected field before the terminal ac-
cepts the data.
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- Status Line

When all data is entered, it is transmitted to the host com-
puter with the key.

From the keyboard, you enable and disable Format mode
using the function key, which is available in the
Define Fields set of function keys.

From a program executing in a host computer, you enable
and disable Format mode using the following escape se-
quences:

ENABLE: Ec W
DISABLE: Ec X
Once Format mode is enabled, it remains enabled until ex-

plicitly disabled, until a hard reset is performed, or until
the power is turned off.

The lowest line on the display (line 27) is the status line.
This line indicates the status of a number of terminal
modes. Eight of the fields for the mode indications are lo-
cated under the function keys, with three fields located be-
neath the area between the function keys, as shown below.

( ] )

KB Lockd Ext Char
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) ] [ R )
Tab=Spac Num Pad * HP * CAPS Ins Char TouchOff STOP
or or or or or
L1L2L3L4 Grph Pad ANSI Ins Wrap Touch On
or
EM52

Each indication has two states: present or not present. For
example if the keyboard is locked, the “KB Locked”
indication will be present beneath the leftmost function
key; otherwise the field will be blank.

(



The meaning of each indication is as follows:

FIELD

KB Lockd

Ext Char

Tab=Spac

L1L2L3L4

Keypad

Left
asterisk

DESCRIPTION

Indicates whether or not the keyboard is
locked.

Indicates whether the terminal is in
Extended Character mode.Refer to
Appendix D, Keyboards and Character Sets
for information on Extended Character
mode.

Indicates whether the terminal will generate
a space character or a tab (HT) character
when the key is pressed. This selection
is made on the Terminal Configuration
menu, field “Tab=Spaces”. This indicator
is active only in HP mode.

The L1, L2, L3, and L4 displays simulate
four flags on an ANSI-compatible terminal.
They appear only in ANSI mode.

Num Pad - The numeric/graphics pad is in
indicator Numeric mode. The
keypad function is switched
between numeric and graphics
by pressing the and
numeric/graphics keypad (] keys
together.

Grph Pad -The numeric/graphics pad is in
Graphics mode.

Datacomm port 1 is in Transmit mode.
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FIELD

Mode
indicator

Right
asterisk

CAPS
Character

insert
mode

TouchOff
Touch On

STOP

DESCRIPTION
HP - Terminal operates in its primary
role as a Hewlett-Packard
terminal.
ANST - Terminal operates as an ANSI-

compatible terminal.

EMS2 - Terminal emulates a DEC
VT52(R)-compatible terminal.

Datacomm port 2 (on terminals with option

092 only) is in Transmit mode.

Terminal is in Caps Lock mode.

Ins Char -Terminal is in Insert Character
mode (without wraparound).

Ins Wrap -Terminal is in Insert Character
mode (with wraparound).

Touch screen functions are disabled.

Touch screen functions are enabled.

The key has been pressed, stopping
datacomm reception.

Keyboard
Data Entry

5-14 Terminal Control

Data can be sent to the computer from the keyboard with
the key or by typing in the escape sequence Ec d.
Refer to Section 10 for further information.
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Keyboard
Controls

Enable/Disable
Keyboard

Soft Reset

You can enable and disable the terminal’s keyboard by
executing escape sequences. When the keyboard is disabled
all keys except the following are ignored:

(5, (670, (Fese), and

The escape sequences for enabling and disabling the key-
board are as follows:

ENABLE: Ec b
DISABLE: Ec ¢

Once disabled, the keyboard remains disabled until ex-
plicitly enabled, until a soft or hard reset is performed, or
until the power is turned off.

A soft reset does the following:

Rings the terminal’s bell.
Halts any device operations currently in progress.
Enables the keyboard (if disabled).

Clears any existing error conditions and removes the
error message display (if present) from the bottom of
the screen.

P ONS

o

Disables Display Functions mode (if enabled).

6. Halts any datacomm transfers currently in progress,
clears the datacomm buffers.

7. Cancels any pending status requests.
8. Reinitializes all input devices in the HP-HIL link.
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The data on the screen, all terminal operating modes
(except Display Functions mode), and all active configura-
tion parameters are unchanged.

From the keyboard, you perform a soft reset by pressing (
the and keys, together. )

From a program executing in a host computer,you perform
a soft reset using the following escape sequence:

Ec g

Hard Reset For the currently active terminal personality, a hard reset
has the same effect as turning the terminal’s power off and
then back on except that the power-on self-test is not per-
formed.

More specifically, a hard reset does the following:

1. Rings the terminal’s bell. (
2. Halts any device operations currently in progress.

3. Enables the keyboard (if disabled).

4. (lears both alphanumeric and graphics memories.

5. Clears any existing error conditions and removes the
error message display (if present) from the bottom of
the screen.

6. Halts any datacomm transfers currently in progress,
“clears the datacomm buffer, and reinitializes the
datacomm port according to the appropriate power-on
datacomm configuration parameters.

7. Resets the terminal configuration menu parameters to
their power-on values.

8. Reset the user-programmable function keys to their
default settings. ( )
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Select Key

9. Resets certain operating modes and parameters as fol-
lows:

Disables Display Functions mode, Caps Lock mode,
Report mode, Metric mode, and data logging.

Resets the left margin to the leftmost screen column.

Resets the right margin to the rightmost screen col-
umn.

Turns off the “insert character” edit function.
Clears graphics memory.

From the keyboard, you perform a hard reset by simulta-
neously pressing the (Sift), (CTRL), and (Resetlkeys.

From a program executing in a host computer, you perform
a hard reset using the following escape sequence:

Ec E

The key gives the keyboard some of the capabilities of
the touchscreen, tablet, and mouse. The key is consid-
ered a touchscreen function. It is turned on and off when
the touchscreen is turned on and off. The following escape
sequence toggles the touchscreen on and off:

Ec-z 4N

The on or off condition of the touchscreen is shown in the
status line.

Touchscreen Simulation. Pressing the key in
Alphanumeric mode, performs a “pick” function, as though
the terminal was equipped with a touchscreen. This action
occurs even if the terminal is equipped with a touchscreen.
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Break

Bell

Stopping

and Starting
Computer Data
Transmission

5-18 Terminal Control

Tablet/Mouse Simulation. In Graphics mode, the
key can simulate the “pen down” and “pen up” operations
of a tablet or mouse. Pressing and keys together
toggles between the “pen up” and “pen down” conditions.
Pressing and together, or (Shft), (CTRLJ, and
together has the same effect.

Pressing the key serves as a “break” signal to inter-
rupt terminal/computer communications.

The terminal contains a speaker for sounding an audible
tone in response to the ASCII bell control code and for
alerting the terminal operator when certain error conditions
occur.

From the keyboard, you generate the Bell code by simulta-
neously pressing the and (€] keys.

From a program executing in a host computer, you trigger
the bell tone by transmitting an ASCII Bell control code
(decimal 7).

Transmission of data from the host computer to the termi-
nal can be stopped and restarted from the keyboard by
pressing the key. This key toggles between stopping
and restarting data transmission. It does so by sending a
DC3 (XOFF - stop) or DC1 (XON - resume).

Simultaneously pressing and (@] also stops trans-
mission by sending a DC3; resumes transmission
by sending a DC1.

(



Configuring
the Terminal

R
Introduction

Configuration parameters may be changed from the key-
board via configuration menus or, in some cases, program-
matically, by escape sequences.

A menu is an arrangement of configuration parameters
displayed on the screen. Each parameter has an associated
space for a value which you select. Many of the parameters
have a system-defined list of values; for others, you must
enter the value from the keyboard. For parameters

with system-defined values, two function key labels are
displayed with the menu to enable you to scroll for-

ward or backward through the

list of values.

Nonvolatile
Memory

Nonvolatile memory is a portion of terminal memory in
which a set of values is preserved for all configuration
menus and the f9—f12 User Key menu, whether or not
power is applied to the terminal. The set stored is the one
last stored by the user. If none has been stored by the user,
the default set is stored.

When a menu is displayed, the values currently active are
displayed. When the terminal is powered up, the set of
values stored in nonvolatile memory becomes the active
set.
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Port 2 1/0
Options

The terminal has three I/O options installable at port 2:

® Option 046—the HP-IB interface option.
® Option 092—the 25-pin RS232C interface option.
® Option 093—the 8-bit parallel Centonics interface option.

At power on, the terminal senses which option is installed
in port 2 and will display the appropriate function key label
in the “config keys” set of labels, so that the correct menu
can be displayed.

Configuration
from the
Keyboard

Configuration
Menus

6-2 Configuring the Terminal

The sequence for changing a set of configuration values is
to display the menu, make the desired changes, and store
the values in nonvolatile memory. The act of storing the
values in nonvolatile memory also makes them the active
set.

Some of the content of these menus may also be altered
from a program executing on a host computer through the
use of escape sequences. The changes made by the host
computer are temporary and will be lost through hard reset
or power down. That is, the changes are not saved in non-
volatile memory.

Configuration requirements for the terminal and its ports
are contained on eight menus, as listed below:

m Global Configuration menu

m Terminal Configuration menu

® Remote Datacomm Hardwired menu
® Remote Datacomm Modem menu

m External Serial Device menu

m External Parallel Device menu




How To Display
A Menu

m External HP-IB Device Configuration menu

m ANSI Configuration menu

Two additional menus, the User Keys menus, are used for
defining the type, label, and definition of each of the func-
tion keys. Refer to “User Definable Function Keys” in Sec-
tion 11 for further information on the User Key menu.

The terminal can display only one of the three external
device menus (External Serial Device menu, External Paral-
lel Device menu, and External HP-IB Device menu),
depending on the option selected for the second port.

A menu is selected for display using the function keys.
When it is displayed, it will contain the active values for
that menu. If no values have been stored for the menu, the
default values will be displayed.

To display a menu, perform the following steps:

1. Press the key twice, then the key.

2. Press the appropriate keys, as listed in table 6-1.
Pressing the key will display the appropri-
ate menu (External Serial Device, External Parallel
Device, or External HP-IB Device) for the option in-
stalled in the terminal. A menu will be displayed only
if an interface module, used for connecting an external
device, is installed.
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Table 6-1. Configuration Menu Selection Keys

MENU KEYS
Global global config (
Terminal
Remote Datacomm
Hardwired FULL DUP HRDWIRED
Remote Datacomm
Modem | FULL DUP MODEM
Ext. Serial Dev.
Ext. Parallel
Dev.
Ext. HP-IB Dev.
ANSI Config

Modifying and  Several function keys, displayed with configuration menus, (
Activating can be used to display, select, change, and save configura-
Configuration tion values. These keys and their functions are listed in
Values table 6-2. A secondary set of function keys, the System
Default set, are listed in table 6-3. The System Default set
of keys enable selecting one of four sets of default configu-
ration values, or the currently-active set, for the displayed
menu.
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Table 6-2. Function Keys Used for Menu Manipulation

LABEL

SAVE
CONFIG

ES
CHOICE

| PREVIOUS
CHOICE

" system
defaults

config |
menu

DISPLAY
FUNCTNS

FUNCTION

Saves the displayed configuration parameters
in nonvolatile memory, makes the set of pa-
rameters the active configuration set, and
returns to normal operating mode with the
System set of function key labels displayed.

Most of the fields on the menus have a list of
acceptable values (some have only two).
These keys scroll forward or backward
through the list.

Displays the “system default” set of function
keys (table 6-3).

Displays the “config menus” set of function
keys.

Alternately enables and disables Display
Functions mode. When enabled, an asterisk is
present in the label. Several menus contain
fields for which entries must be made in Dis-
play Functions mode; for example, the
“Field Separator”and “Block
Terminator” fields on the Terminal
Configuration menu. This key is used only for
such entries on configuration menus, and
does not affect the selection made with the
key in the system set of

function keys.

Ends Configuration mode without saving the
displayed values. Any changes made on the
menu are lost. Returns to normal operating
mode with the Configuration set of function
key labels displayed.
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6-6 Configuring the Terminal

Table 6-3. System Defaults Function Keys

LABEL

VALUES

_ DEFAULT
VALUES
HP 1000
PT. PT

HP 3000
PT. PT.

FUNCTION

Displays either the “datacomm config” or
“terminal config” set of function keys, which-
ever set was displayed before this set.

Displays the values stored in nonvolatile
memory, which become active at power-on
time.

Displays the values which are currently active
for the configuration. (The active values might
be different from the values stored in non-
volatile memory.)

Displays the default values for the displayed
menu.

Enters the default values, for connection to
the HP 1000 computer, into every field of the
displayed menu.

Enters the default values, for connection to
the HP 3000 computer, into every field of the
displayed menu.

To change a selection on a menu, perform the following
steps:

1. Place the cursor at the entry to be changed. This can
be done using the key or the cursor-positioning
keys. The key moves the cursor to the next or pre-
vious (when shifted) field each time the key is

pressed.

If the choices are restricted to a system-defined list of
selections (such a field is underlined, inverse video),
use either the or function key
to cycle through the list of selections until the desired
one is displayed.

( |




If the choices are not restricted to a system-defined list
(half bright, inverse video), enter the desired value
from the keyboard.

3. To store the new menu values in nonvolatile mem-
ory after you have made all desired changes, press
the function key. This also makes the dis-
played values the active values.

To Return To  Pressing the key returns the previous display

Normal Operation contents to the display, saves the displayed configuration
values in nonvolatile memory, and makes them the active
values. If you wish to return the previous display contents
to the screen without saving the displayed configuration
values, you can press the key or the and
keys, simultaneously, or the function key to
do so. In this case, the previously active values remain the
active values.

Global To perform a global configuration, display the Global Con-
Configuration figuration menu (figure 6-1), select the desired values, and
save the selected values in nonvolatile memory, as
described previously. The functions of the Global Configu-
ration menu fields are listed in table 6-4. The default values
for each menu field are shown in figure 6-1.
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Figure 6-1. Global Configuration Menu

GLOBAL CONFIGURATION
clicjEEN- Remote/Serial Devi TNNNENE . Ternina! |<JEEENR.
se 1 . Disploy of KNI . Lenguo-ENANERNN
ALPHA WINDOW
Term Mcda. Inverse Bkgrnd.
Columns. Cursor Type
GRAPHICS WINDOW

Resolut L on JERERERT - Graph Conpa t IVERENN .

Table 6-4. Global Configuration Menu Fields

FIELD FUNCTION

Click Selects whether an audible click will occur when a keyboard key is
pressed.

On: Click selected
0ff: Click disabled

Default=0n

Remote/Serial Dev Enables selection of either port 1 or port 2 as the host computer
datacomm port, provided port 2 is an RS-232 port (Option 092).
Otherwise, this field does not appear on the menu.

NOTE

If the entry in this field is changed and the ENEGNGEE key is
pressed, the terminal will perform a hard reset to switch to the new
terminal mode, resulting in loss of all data in terminal memory.

PORT1/PORT2: Port 1 is the host computer port; port 2 is the
external device port.

PORT2/PORT1: Port 2 is the host computer port; port 1 is the
external device port.

Default=P0ORT1/P0ORT?2
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Table 6-4. Global Configuration Menu Fields (continued)

FIELD

FUNCTION

Terminal Id

Bell

Display Off

Enables selection of the self identification the terminal will send, on
demand, to a program operating on the host computer.

Values: Any alphanumeric string of five characters or less.
Default=2390A

Enables selection of whether or not the bell will sound when the cursor

enters the eighth character space left of the right margin during data

entry in Non-Format mode. An error or pressing and (6),
simultaneously, will ring the bell regardless of the entry in this field.

On: Bell enabled
0ff: Bell disabled

Default=0n

Enables selection of several time durations for which the displayed data
will continue to be displayed after the last HP-HIL datacomm activity.
After the selected time interval, the screen will be blanked. Any HP-HIL

datacomm device activity will automatically reset the timer and turn on
the video without loss of data.

never:  Video displayed until power off.
5 min:  Video turned off 5 minutes after last activity.
10 min: Video turned off 10 minutes after last activity.

15 min: Video turned off 15 minutes after last activity.

Default=never

(continued)
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Table 6-4. Global Configuration Menu Fields (continued)

FIELD FUNCTION

Language Specifies in which language all function key labels and messages will be -
displayed. (
Values:
ENGLISH ITALIANA
DANSK NEDERLANDS
DEUTSCH NORSK
ESPANOL SUOMI
FRANCAIS SVENSK

Default=ENGL I SH.

Term Mode Selects one of three primary terminal operating modes.
NOTE

If the entry in this field is changed and the key is
pressed, the terminal will perform a hard reset to switch to the new
terminal mode, resulting in loss of all data in terminal memory.

HP: Terminal operates as a standard HP terminal, as described in
this manual.

ANSI: Terminal recognizes and executes a subset of the terminal
escape sequences specified in the American National Standards
Institute documents X3.14-1974 and X3.64-1979, in addition to
some of the standard HP sequences.

EMS2: Terminal emulates a VT52 compatible terminal by recognizing
and executing escape sequences written for a DEC VT52
terminal.

Default=HP

(continued)
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Table 6-4. Global Configuration Menu Fields (continued)

FIELD

FUNCTION

Inverse Bkgrnd

Columns

Cursor Type

Resolution

Selects whether the display screen background will be normal (black,
displaying white letters) or inverse video (white, displaying black
letters).

Values: Yes (inverse)
No (normal)

Default=No
Enables selection of the width of the display memory workspace. If

more than 80 columns are selected, horizontal scrolling must be used to
view the entire workspace.

Values: 80 to 160, in increments of 2. An odd number entry will be
rounded up to the next even number.

Default=80

Enables selection of the cursor type.
Line: blinking underline.
Box: blinking box.

Default=Line

Enables selection of one of two levels of graphics display resolution.
512x390:  graphics display of 512 by 390 pixels selected.
640x400: 640 by 400 pixels selected.

Default=512x390

(continued)
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Table 6-4. Global Configuration Menu Fields (continued)

FIELD FUNCTION

Graph Compat Enables selection of graphics Compeatibility mode, the Tektronix
terminal type with which this terminal’s operation is to be compatible,
and scaled or unscaled operation.

Off: Standard HP graphics operation.
Unscaled: Compatibility mode, 4010 Unscaled mode.
Scaled: Compatibility mode, 4010 Scaled mode.
Uns 4014: Compatibility mode, 4014 Unscaled mode.
Scl 4014: Compatibility mode, 4014 Scaled mode.

Default=0ff

Terminal  Figure 6-2 illustrates the terminal configuration menu and
Configuration the default values.

Figure 6-2. Terminal Configuration Menu

( TERMINAL CONF [GURATION
RETURN Def @ RETURN=ENTER TN Tab = Spaces [N

Local Echo K- Caps Lock B start Column [ ascit 8 Bits [N
xmitfFnctnch) . spowe®) M. Infeolurpcc) M. Line/Pageco) NEER.
InhHndshk (o) BN fnh D2 I Auto Termy) . ClearTernc JEEN.

Inhs1fTstcL) [N Esc Xfer(N) . 1nhDcTestw) IEEN.
Field Separator . Alternate Set |YHETIER .
Block Terminator . Transmit All Fields

t

Except when the cursor is positioned in the fields labeled
“RETURN Def”, “Field Separator”, “Start Column”,
or “Block Terminator”, the alphanumeric keys are
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disabled and you select the desired parameters using
the and function keys.

The meanings of the various fields are described in
table 6-5.

Table 6-5. Terminal Configuration Menu Fields

FIELD

FUNCTION

RETURN Def

RETURN=ENTER

Tab=Spaces

This field specifies a one or two character sequence for the key,
which will be sent to the host computer whenever the key is
pressed. If the second character is a space, it is ignored. (If a control
character is to be used in the sequence, it will be necessary to use the
key to enter it.)

Values: Any one or two character sequence

Default=<CR>

This field specifies whether or not you want the key to function
as though it were the key. The value “Yes” causes both keys to
function in the manner currently defined for the key when the
terminal is in Remote mode. This can be useful when running
VIEW/3000-based software or other block mode programs.

Yes: key equals key
No: key not equal to key

Default=No

When this feature is enabled, pressing the key generates the
number of ASCII space codes required to move the cursor forward to
the next tab stop. If no tab stops exist between the current cursor
position and the end of the line, the bell sounds and no spaces are
generated. Similarly, pressing the and keys together generates
the number of ASCII backspace codes required to move the cursor
backward to the preceding tab stop (if the cursor is already located at
the left margin when the backtab is attempted, the bell sounds and no
backspaces are generated).

Note that when operating in Local mode this function actually changes
data characters within alphanumeric memory to spaces. In Remote
mode, the spaces are transmitted over the datacomm port and the data

(continued)
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Table 6-5. Terminal Configuration Menu Fields (continued)

FIELD

FUNCTION

Tab=Spaces

(continued)

Local Echo

Caps Lock

Start Column

characters in the workspace are not changed unless the spaces are
echoed back (either locally or from the host computer).

When the feature is disabled and the terminal is in Remote mode, an
ASCII “tab” character (decimal 9) is sent to the computer. In Local
mode, the cursor is moved to the next tab stop.

Yes: Tab=Spaces enabled
No:  Tab=Spaces disabled

Default=No

This field specifies whether characters entered through the keyboard are
both displayed on the screen and transmitted to the host computer.

On:  Characters entered through the keyboard are both displayed on
the screen and transmitted to the host computer.

0ff: Characters entered through the keyboard are transmitted to the
host computer only (if they are to appear on the screen, the host
computer must “echo” them back to the terminal).

Default=0f f

This field specifies whether the terminal generates the full 128-character
ASCII set or only Teletype-compatible codes.

On:  The terminal generates only Teletype-compatible codes:
uppercase ASCII (00-5F hex) and DEL (7F hex). Unshifted
alphabetic keys (a-z) generate the codes for their uppercase
equivalents. The ({J, (1], and (3] keys generate the codes for [, \,
and 1, respectively. The key for generating ~ and \ is disabled.

0ff: The terminal generates the full 128-character ASCII set of codes.
Default=0f f

Under a very specific set of circumstances, when you enter data
through the keyboard the terminal remembers, for each line, the
position of the leftmost character you entered. This is accomplished
using a logical start-of-text pointer, which is stored with the line in
display memory.

(continued)
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Table 6-5. Terminal Configuration Menu Fields (continued)

FIELD

FUNCTION

Start Column
(continued)

ASCII 8 Bits

The logical start-of-text pointer is generated only when both of the
following conditions are true:

1. The terminal is in any mode except Line Modify or Modify All
(Remote, Local, Character, Block, or Format mode).

2. The line in which you are entering data is the bottommost used
line in display memory (there are no printing or non-printing
characters following this line in display memory).

When you are operating in Line Modify or Modify All mode and you
press or (Fewm), transmission of the line from the terminal normally
begins at the logical start-of-text pointer in the line. If the line has no
logical start-of-text pointer, transmission begins at the column selected
in the “Start Column” field of the Terminal Configuration menu.
(The identity of this column is saved in nonvolatile memory.) The active
value of the “Start Column” field can also be temporarily redefined
using one of the “margin/tab/col” function keys.

Values: 1-160 (must be less than or equal to the value selected in the
“Columns” field of the Global Configuration menu)

Default=1

When this operating mode is enabled (Yes), the terminal transmits 8-bit
ASCII codes in which the eighth (high-order) bit, when set (1), indicates
that the character is from the Roman Extension character set. This is a
Hewlett-Packard convention, ordinarily used only when communicating
with an HP 300 computer system, an HP 3000 (MPE 5) computer
system, or in conjunction with certain HP line printers (such as the HP
2635A Printing Terminal).

If set to Yes, the “Parity/DataBits” field on the Remote
Datacomm menu must be set to “None/8”. If set to No, the Remote
Datacomm menu values aren’t significant to the effects of this field.

NOTE

If the Remote Datacomm menu is not set up as indicated above,
stripping of the 8th bit will occur, resulting in some characters
being changed during data transfer. Also, when the terminal is set
for 8-bit transfer, the host computer must also be set up for 8-bit

data transfer. (continued)
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Table 6-5. Terminal Configuration Menu Fields (continued)

FIELD FUNCTION
ASCII 8 Bits Yes: 8-bit codes.
(continued) No:  Standard 7-bit codes.
Default=No
AmitFnctnCA) This field specifies whether escape code functions are both executed at
the terminal and transmitted to the host computer.

Yes: The escape code sequences generated by control keys such as
and are transmitted to the host computer. If local echo
is On, the function is also performed locally.

No:  The escape code sequences for the major function keys are
executed locally but not transmitted to the host computer.

Note that turning on display functions generates an “Ec Y” to
the host computer; turning it off generates an “Ec Z”.
Default=No
SPOW(B) This field specifies whether or not spaces entered through the keyboard
will overwrite existing characters.

No:  Spaces entered through the keyboard will overwrite existing
characters.

Yes: Enable Space OverWrite (SPOW) latch. When the SPOW latch is
off, overwriting occurs. When the SPOW latch is on, spaces
entered through the keyboard move the cursor forward but do
not overwrite existing characters. The SPOW latch is turned on
by a carriage return and is turned off by a line feed, home up,
tab, or back tab.

Default=No

InhEolWrp(CC) Specifies whether or not end-of-line wrap is inhibited.
No: ~ When the cursor reaches the right margin it automatically moves
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to the left margin in the next lower line (a local carriage return
and line feed are generated).

(continued)
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Table 6-5. Terminal Configuration Menu Fields (continued)

FIELD

FUNCTION

InhEolWrpCC)
(continued)

Line/Page(D)

InhHndShk(G)
and
Inh DC2(CH)

AutoTerm(J)

Yes: When the cursor reaches the right margin it remains in that
screen column until an explicit carriage return or other cursor
movement function is performed (succeeding characters
overwrite the existing character in that screen column).

Default=No

This field specifies whether or not the terminal, when operating in
Block mode, will transmit data a line at a time or a page at a time.

Line: When operating in Block mode, the terminal will transmit
data a line at a time.

Page: When operating in Block mode, the terminal will transmit
data a page at a time.

For a detailed description of the differences between Block Line and
Block Page mode, refer to “ENTER Key Data Transfers” in Section 10 of
this manual.

Default=Line
Together, these fields determine what type of handshaking is to be used

when transferring blocks of data from the terminal to the host
computer. There are four types of block data transfers:

m Initiated by the key.
m Send display (Ec d).

m Definition string transfer for a function key (“T” type) when the
function key is pressed.

m Status transfer resulting from a status request.
Refer to Section 10 for detailed information on handshaking.

Default=No (both fields)

This parameter is effective only when the key is pressed, in Block
mode. Selects the start and stop points of the block of data to be
transferred. Refer to Section 10 for more detail.

(continued)

Configuring the Terminal 6-17



Table 6-5. Terminal Configuration Menu Fields (continued)

FIELD FUNCTION
AutoTerm(J) Yes: Insert a non-displaying terminator (NDT) at the current cursor
(continued) position, then move the cursor back to the previous non-

displaying terminator. (If none is found, the cursor is moved to
the “home” position.) Data between the resulting cursor position
and the entered NDT is transferred.

No: A non-displaying terminator is not inserted and the cursor is not
moved. Data between the cursor position and the next block
terminator or NDT is transferred.

Default=No

ClearTerm(K) Clears, or doesn’t clear, a non-displaying terminator, if the display
transfer operation is ended by encountering a non-displaying
terminator.

Yes: clear terminator.
No: do not clear terminator.

Default=No (

InhS1fTst (L) Enables or disables terminal self test. Pressing the |ENNAME or
function key or issuing an “Ec z” results in an error
message. Other tests are not affected by this field.

Yes: test disabled.
No: test enabled.

Default=No
Esc Xfer(N) Enables or disables transfer, to the external printer, of escape codes

embedded in data. These escape codes might be those specifying
display enhancements, Format mode fields, and alternate character sets.

Yes: Escape code transfer enabled.

No:  Escape code transfer disabled.
Default=No (
InhDcTst (W) Enables or disables datacomm self test. Pressing the 7

function key, or initiating an “Ec x”, when the test is disabled, results
in an error message.
(continued)
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Table 6-5. Terminal Configuration Menu Fields (continued)

FIELD FUNCTION
InhDcTst (W) Yes: datacomm self test disabled.
(continued) No:  datacomm self test enabled.
Default=No

Field Separator

Alternate Set

Block Terminator

When the key is pressed while the terminal is displaying a
formatted display in Block Page mode, the terminal automatically
transmits the specified field separator character at the end of each
unprotected field (except the final one).

Value: Any ASCII character.
Default: <US>.
Selects the current alternate character set. The alternate character set is

selected when the terminal receives a Shift Out (<50?). Then, to return
to the base character set, the terminal must receive a Shift In (<S1>).

Base(®): Base set (ASCII).
MathC(A): Math set.
Line(B): Line-drawing character set.

Italic(E): Ttalic ASCII set.
Bold(F): Bold ASCII set.

Default=Line(B)

For data transfers between the terminal and a host computer, the
terminal (under certain circumstances) transmits the specified block
terminator character at the end of the transfer operation. For details, see
“ENTER Key Data Transfers” in Section 10.

This character, when encountered in display memory, terminates a data
transfer (“copy” device control operations and key transmissions).

Value: Any single ASCII character.
Default: <RS>.

(continued)
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Table 6-5. Terminal Configuration Menu Fields (continued)

FIELD

FUNCTION

Transmit Specifies whether, in Format mode, to transmit all fields, or only those
which have been modified.

All

Fields: Transmit all fields.

Modified Fields: Transmit only modified fields.
Default=All Fields

Datacomm
Configuration
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The two datacomm menus, the Remote Full Duplex
Hardwired and the Remote Full Duplex Modem Configura-
tion menus, are used to configure the port (port 1 or 2) se-
lected as the remote port in the “Remote/Serial Dev”
field of the Global Configuration menu. If the host
computer is an HP 1000 or HP 3000, the port can be
configured for the commonly-used values by pressing

the KNG or ERETNEEGA key.

Figures 6-3 and 6-4 illustrate the menus, and table 6-6
describes the menu fields. The fields are the same for both
menus, except that the modem menu lacks a
“CS(CBIXMIT” field. The default values for for both menus
are shown in the figures. Refer to Section 8 for further
information on data communications.




Figure 6-3. Hardwired Datacomm Menu

—

BaudRate JEEIN.

Parity/DataBits [FIXRE.  Check Par:ty [NEN.

asterisk JEKKE- stop Bits . engack IKER.
TRecD) [ srccH) M.
RecvPace [IEEEMM.  Break Tine [T rrecFIRecy [T

&

REMOTE DATACOMM Full Duplex Hardwired CONFIGURATION Port

xmitpace [JECEXIM. Stop Function [EYWEEXE.  cscemxmit I omccorxmit I

_J

Figure 6-4. Modem Datacomm Menu

f

REMOTE DATACOMM Full Duplex Modem CONFIGURATION Port
BaudRate M. Parity/DataBits . check Parity PR
Asterisk . Stop Bits . EnqAck .
TRecD) [R. srecH) .
RecvPace IETIXSM.  Breok Tine [ RrecFIRecy [T
tmitPace EEITSM. Stop Function EEEYARXE- omcce)xmit .

_
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Table 6-6. Remote Datacomm Configuration Menu Fields

FIELD FUNCTION

Port Indicates the port (1 or 2) selected as the remote datacomm port, to
which the values on this menu apply. This field is for information only; ( !
no entry can be made in it.

BaudRate This field specifies at what speed you want the data transmission to
take place (in bits per second).

Values: 110 600 4800
134.5 1200 9600
150 1800 19.2K
300 2400

Default=9600 (Hardwired)
1200 (Modem)

Parity/DataBits This field specifies the type of parity and number of valid-data bits in

each byte.
None/8: No parity bit, 8 data bits (
07s5/7:  Parity bit (eighth bit) always zero

0dd/7: Odd parity
1%s5/7:  Parity bit always one

Even/7: Even parity

Defaults: None/8 (hardwired menu)
0’s/7 (modem menu)
Check Parity Together with the “Parity/DataBits” field, selects checking or
ignoring of parity for each received data byte. If the
“Parity/DataBits” field is set to “None/8”, “0°s/7”, or “1's/7”

and this field is set to “Yes”, an “Invalid Configuration” error
message is displayed.

Yes: Parity checked (
No:  Parity not checked

Default=No (both menus)

(continued)
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Table 6-6. Remote Datacomm Configuration Menu Fields (continued)

FIELD

FUNCTION

Asterisk

Stop Bits

EngAck

TRCCD)

Specifies whether the transmit indicator should be enabled or disabled
and, if enabled, which datacomm control line it should represent.

An asterisk reflects an active state of the line, and no asterisk, the
inactive state.

0ff: No indicator

DM: Data Mode (DM) or RS-232C Data Set Ready (CC)
RR: Receiver Ready (RR) or RS-232C Carrier Detect (CF)
CS: Clear to Send (CS) or RS-232C Clear to Send (CB)

Default= 0ff (hardwired)
RR (modem)

This field specifies the number of “stop bits” to be appended to each
data character transmitted by the terminal. (Received data is accepted
with one or two stop bits regardless of the setting of this field.)

1t One stop bit appended.

2: Two stop bits appended.

Default=1 (both menus)

This field enables or disables the use of the Hewlett-Packard ENQ-ACK
handshake (described under “Pacing Mechanisms” in Section 8).

Yes:  Enabled
No: Disabled

Default=Yes (both menus)
This field specifies the desired state of the RS-232C TR (Data Terminal
Ready) line when the terminal is first turned on or reset. The TR signal

line is used to control receive pacing. When the terminal performs a
disconnect, it returns the TR line to the state specified by this field.

Values: Hi
Lo

Default=Hi (both menus) (continued)
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Table 6-6. Remote Datacomm Configuration Menu Fields (continued)

FIELD

FUNCTION

SRCCH)

RecvPace

Specifies the desired state of the RS-232C Data Signal Rate Selector (CH)
line when the terminal is powered up or when the terminal is reset.
This line is normally used on dual speed modems to select the
appropriate speed (single speed modems ignore this line).

Values: Hi
Lo

Default=Lo (both menus)

Selects the type of receive pacing to be used. Receive pacing is a
mechanism by which the terminal automatically controls (halts and
resumes) the transmission of data from the remote device.

Receive pacing selected through this field is different from, and
independent of, ENQ/ACK pacing.

If this field is set to “Xon/Xoff”, the terminal will automatically
perform receive pacing using Xon (ASCII <DC1>) and Xoff (ASCII
<DC3») control codes. With this type of receive pacing, the terminal
causes the remote device to halt transmission by sending an Xoff code.
It resumes transmission by sending an Xon code. For this type of
receive pacing to work, the remote device must, of course, be
configured to start and stop transmission in response to Xon and Xof f
codes.

If the remote device recognizes Xon and Xoff codes and the terminal
is operating in Character mode, you can issue the codes through the
keyboard regardless of the setting of this field. The and (@ (or (@)
keys (when pressed simultaneously) generate an Xon code and the

and (8) (or [s)) keys generate an Xof f.

If this field is set to “TR(CD)”, data receipt is controlled by the Data
Terminal Ready signal line (refer to the “TR(CD)” field discussion).
When, while receiving, the terminal reaches a state in which it can no
longer receive, it deactivates the TR line to stop transmission. Then,
when it is ready to receive, it reactivates the TR signal line.

(continued)
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Table 6-6. Remote Datacomm Configuration Menu Fields (continued)

FIELD FUNCTION
None: No receive pacing.
Xon/Xoff: Xoff stops transmission; Xon resumes transmission.
TRCCD): Deactivates TR line to stop transmission, and activates it

Break Time

RR(CF)Recv

XmitPace

to resume transmission.

Default=None (both menus)

Selects the duration, in milliseconds, of the “Break” character pulse
when the key is pressed. The HP 3000 computer requires a
duration of approximately 160 ms (the default value). However, for
some systems, a duration of this length not only breaks contact with the
computer but with the entire network in which the terminal is
connected. For such systems, contact with the network can be
maintained, while breaking contact with the computer, by using a
shorter duration. The duration to use depends on the system.

Values: 100 to 250
Default=160 (both menus)
This field specifies whether or not a high (active) state on the RS-232C

Received Line Signal Detector (CF) control line is required to receive
data.

Yes: CF line must be high
No: CF line not used

Default=No (both menus)

Selects whether transmit pacing is to be used. Transmit pacing is a
mechanism by which the remote device can control (stop and resume)
the transmission of data from the terminal.

If enabled, transmit pacing is performed using Xon and Xof f control
codes. When the terminal receives an Xof f (ASCII <DC3?>), it stops
transmitting data. When the terminal subsequently receives an Xon
code (ASCII <DC1?), it resumes transmitting data.

(continued)
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Table 6-6. Remote Datacomm Configuration Menu Fields (continued)

FIELD FUNCTION

NOTE (

When transmit pacing is enabled, it may interfere with the
operation of DC1/DC2 pacing as specified by the
“InhHndShk(G)” and “Inh DC2(H)” fields on the Terminal
Configuration menu. If Xon/Xof f transmit pacing is enabled,
DC1 is treated as an Xon only when a DC3 was received
previously. Also, since the DC1 character is used for both Xon
and the handshake trigger, the host program must take care to
distinguish between the two.

If this field is set to “None”, the terminal does not recognize the ASCII
<DC1> and <DC3> codes as Xon and Xoff.

For other forms of transmit pacing, refer to the description of the
“CS(CB)Xmit”, and “DM(CC) Xmit” fields.

None: No transmit pacing used.
Xon/Xoff:  Terminal stops its transmission when it receives an (
Xoff. Resumes transmission when it receives an Xon.

Default=None (both menus)

Stop Function Enables user control of terminal transmit/receive pacing through use of
the key.
NOTE

When either “Xon/Xoff” or “Hold Ack” is selected on the
menu, and the terminal has been set to the Stop condition by the
key, all input is ignored until the key is pressed again.
The terminal is in a state of soft reset, hard reset, and break.

Xon/Xoff: Sends, on alternate keystrokes of the key, Xoff
and Xon to the host computer. Xoff is sent only after
the terminal input buffer fills up, not when the key is

struck. (
Hold Ack:  When the key is pressed, the “Ack” response to .

the next-received “Eng” is held until the key is

pressed again.

(continued)
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Table 6-6. Remote Datacomm Configuration Menu Fields (continued)

FIELD

FUNCTION

CS(CBIXmit

DMCCCIXmit

None: key has no effect.
Defaults (both menus):

Power on— Xon/Xoff

EEENGEAGH key— Xon/Xoff
[GACGMGA key— Hold Ack

Specifies whether or not a high (active) state on the RS-232C Clear to
Send (CB) control line is required for the terminal to transmit data.

Yes: Clear to Send line must be high.

No: Clear to Send signal ignored.

Default=No

This field specifies whether a high (active) state on the RS-232C Data
Set Ready (CC) control line is required for the terminal to transmit data.
Yes: Data Set Ready signal must be high for transmission.

No: Data Set Ready signal ignored.

Default=No (both menus)
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External Serial
Device
Configuration

The External Serial Device Configuration menu is used to
configure the port selected as the external port in the
“Remote/External” field of the Global Configuration
menu. Figure 6-5 illustrates the menu, with the default
values selected. The menu fields are described in table 6-7.

Figure 6-5. External Serial Device Configuration Menu

EXTERNAL SERIAL DEVICE CONFIGURATION Port 2
BaudRate [JEEIN. Parity/DataBits [[FEN¥E. printer Nulls .
xmitPace [XXNETRR - srrxmit M. csccByxmit JETN. omccorxmit JEEN.
sRRinvert M. Protocol IEEM-
GRAPHICS PRINTOUT
contents EXIM. Invert Bsk IR Image Size Bl Layout IR

Table 6-7. External Serial Device Configuration Menu Fields

FIELD FUNCTION
Port Indicates the port (1 or 2) selected as the external port, to which the
values on this menu apply. This field is for information only; no entry
should be made in it by the user.
BaudRate This field specifies at what speed you want the data transmission to

take place (in bits per second).

Values:

110 600 4800
134.5 1200 9600
150 1800 19.2K
300 2400

Default=9600
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Table 6-7. External Serial Device Configuration Menu Fields (continued)

FIELD

FUNCTION

Parity/DataBits

Printer Nulls

XmitPace

This field specifies the type of parity and number of valid data bits in
each byte. (Bit 8 is the parity bit.)

None/8: No parity bit, 8 data bits

07s/7: Parity bit (eighth bit) always zero
0dd/7: Odd parity

17s/7: Parity bit always one

Even/7:  Even parity

Default: None/8

Specifies the number of ASCII null codes to be transmitted to a
hardcopy device after each ASCII control code.

Values: 0 to 255
Default=0

Selects whether transmit pacing is to be used. Transmit pacing is a
mechanism by which the external serial device can control (stop and
resume) the transmission of data from the terminal.

If enabled, transmit pacing is performed using Xon and Xoff control
codes. When the terminal receives an Xoff (ASCII <DC3>), it stops
transmitting data. When the terminal subsequently receives an Xon
code (ASCII <DC1>), it resumes transmitting data.

If this field is set to “None”, the terminal does not recognize the ASCII
<DC1> and <DC3> codes as Xon and Xoff.

None: No transmit pacing used.

Xon/Xoff: Terminal stops its transmission when it receives an
Xof f. Resumes transmission when it receives an Xon.

Default=Xon/Xoff

(continued)
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Table 6-6. Remote Datacomm Configuration Menu Fields (continued)

FIELD FUNCTION

SRRXmit This field specifies whether an active (high) state on the RS-232C ( )
Secondary Receiver Ready (SCF) control line is required for transmitting
data. This mechanism is primarily used with hardcopy device which
must be able to control the transmission of data from other devices. The
control line is connected to RS-232C, pin 12.

Yes: Secondary Receiver Ready line must be high for transmission.
No: Secondary Receiver Ready signal ignored.
Default=No

CS(CBIXmit Specifies whether or not an active (high) state on the R5-232C Clear to
Send (CB) control line is required for the terminal to transmit data.
Yes: Clear to Send signal must be active.

No: Clear to Send signal ignored.

Default=No (

DM(CCIXmit This field specifies whether an active (high) state on the RS5-232C Data
Set Ready (CC) control line is required for the terminal to transmit data.

Yes: Data Set Ready signal must be active for transmission.
No: Data Set Ready signal ignored.
Default=No

SRRInvert This field applies only when the “SRRXmit” field is set to “Yes”.
When both the “SRRXmit” and “SRRInvert” fields are set to “Yes”,
the active state of the RS-232C Secondary Receiver Ready (SCF) control

line is detected as the most negative voltage level instead of the most
positive voltage level.

Yes: Active level of the Secondary Receiver Ready signal selected as

most negative voltage. ,
No:  Active level of signal remains most positive voltage. (
Default=No
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Table 6-6. Remote Datacomm Configuration Menu Fields (continued)

FIELD

FUNCTION

Protocol

Contents

Invert B&W

Selects the printer protocol: HP or Diablo. The protocol determines the
set of initialization commands the terminal sends to the printer when

certain function keys (ENNEAEGNIEE ERIDEGINE UGN PRINT B
EETRIGET, and DBEEEEEN) are used or when a raster dump of

graphics memory is requested. Refer to Section 7, External Devices, for
details.

HP: HP protocol.

Other: Diablo C150 color printer protocol.

Default: HP

Selects either black and white or color graphics data to be sent to the
hardcopy device. (This field applies only to color terminals.)

B&W: the bits from all raster planes are ORed together, then
transmitted.

Color: data is transmitted in color format.
Default=B&W
Selects whether black and white are to be printed as they appear on the

screen or inverted, with screen black printed as black and screen white
printed as white or vice-versa.

MENU SCREEN COPY
SELECTION BACKGROUND BACKGROUND
Yes Black Paper color
Yes White Black
No Black Black
No White Paper color

Values: Yes

No

Default=Yes

(continued)
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Table 6-7. External Serial Device Configuration Menu Fields (continued)

FIELD FUNCTION

ImageSize Selects the size of the graphics image printed by the hardcopy device. (
x1: each raster memory pixel produces one printed pixel.

x2: each raster memory pixel produces two horizontal and two
vertical printed pixels, for a total of four printed pixels for each
raster pixel. This produces a printed picture twice the size (in both
the vertical and horizontal dimensions) of the the picture
produced for the “x1” selection.

For printers which lack the width for double wide images, the
image will be truncated in the horizontal dimension.

If either Report or Metric mode is selected (Device Modes set of
function keys) and there isn't enough room left on the current

printer page to accommodate the screen image, the upper part of

the image will be copied to the current page and the remainder

will be copied to the following page, separated by several blank

lines bordering the perforation. (

By turning off Report and Metric modes, the image can be copied
across the perforation without being split by blank lines. But to
copy the whole image onto a single sheet of paper, the paper
must be advanced to the start of a fresh sheet before copying the
screen image.

Default=x1
Layout Selects whether raster dumps to the hardcopy device are to be copied
vertically, as viewed on the screen, or horizontally.

Vert: Image is copied vertically; raster rows are sent to the
hardcopy device. The copied picture has the same orientation
as the screen picture.

Hor: Image is copied horizontally; raster columns are sent to the

printer. ( i
Default=Vert -
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External The External Parallel Device Configuration menu (figure
Parallel 6-6) is used for configuring Centronics-compatible hardco
gurng P Py
Device devices, which receive data in parallel rather than serial

Configuration

form. The menu fields are described in table 6-8.

Figure 6-6. External Parallel Device Configuration Menu

EXTERNAL PARALLEL DEVICE CONFIGURATION Port 2
Protoco! [ERN
GRAPHICS PRINTOUT
contents JEFEN. Invert Bei JEEE. Image Size EH Layout (AR

Table 6-8. External Parallel Device Configuration Menu Fields

FIELD

FUNCTION

Port

Protocol

Indicates port 2 is selected as the external port, to which the values on
this menu apply. This field is for information only; no entry should be
made in it by the user.

Selects the printer protocol: HP or Diablo. The protocol determines the
set of initialization commands the terminal sends to the printer when

certain function keys (EEERRNE, ECIIEENE, GGG
CESEGT, and IEREGEN) are used or when a raster dump of
graphics memory is requested. Refer to Section 7, External Devices, for
details.

HP: HP protocol.
Other: Diablo C150 color printer protocol.
Default: ~ HP

(continued)
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Table 6-8. External Parallel Device Configuration Menu Fields (continued)

FIELD FUNCTION
Contents Selects either black and white or color graphics data to be sent to the
hardcopy device. (This field applies only to color terminals.) )
B&W: the bits from all raster planes are ORed together, then
transmitted.
Color: datais transmitted in color format.

Default=B&W

Invert B&W Selects whether black and white are to be printed as they appear on the
screen or inverted, with screen black printed as black and screen white
printed as white or vice-versa.

MENU SCREEN COPY
SELECTION BACKGROUND BACKGROUND
Yes Black Paper color
Yes White Black
No Black Black (
No White Paper color /

Values: Yes
No

Default=Yes

ImageSize Selects the size of the graphics image printed by the hardcopy device.
x1: each raster memory pixel produces one printed pixel.

x2: each raster memory pixel produces two horizontal and two
vertical printed pixels, for a total of four printed pixels for each
raster pixel. This produces a printed picture twice the size (in both
the vertical and horizontal dimensions) of the the picture
produced for the “x1” selection.

For printers which lack the width for double wide images, the
image will be truncated in the horizontal dimension. ( j

If either Report or Metric mode is selected (Device Modes set of
function keys) and there isn’t enough room left on the current
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Table 6-8. External Parallel Device Configuration Menu Fields {continued)

FIELD FUNCTION
ImageSize printer page to accommodate the screen image, the upper part of
(continued) the image will be copied to the current page and the remainder

will be copied to the following page, separated by several blank
lines bordering the perforation.

By turning off Report and Metric modes, the image can be copied
across the perforation without being split by blank lines. But to
copy the whole image onto a single sheet of paper, the paper
must be advanced to the start of a fresh sheet before copying the
screen image.

Default=x1

Layout Selects whether raster dumps to the hardcopy device are to be copied
vertically, as viewed on the screen, or horizontally.

Vert: Image is copied vertically; raster rows are sent to the
hardcopy device. The copied picture has the same orientation
as the screen picture.

Hor: Image is copied horizontally; raster columns are sent to the
printer.

Default=Vert

HP-IB  The External HP-IB Configuration menu (figure 6-7) can be
Configuration displayed only if the terminal contains the HP-IB Auxilliary
Port option. It is used for configuring the interface between
the terminal and HP-IB-connected hardcopy devices. The
menu fields are described in table 6-9.
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Figure 6-7. External HP-IB Configuration Menu

EXTERNAL HPIB DEVICE CONFIGURATION Port 2
Protocol .
GRAPHICS PRINTOUT
contents [EFEN. Invert Bew IR, Image Size ERl. Layout (VR

a I

\_ J

Table 6-9. External HP-IB Configuration Menu Fields

FIELD

FUNCTION

Port

Protocol

Indicates port 2 is selected as the external port, to which the values on
this menu apply. This field is for information only; no entry should be
made in it by the user.

Selects the printer protocol: HP or Diablo. The protocol determines the
set of initialization commands the terminal sends to the printer when

certain function keys (IEEEIEHNE] ECICIEIE, YRR,

REPORT , and [EGIGEENE) are used or when a raster dump of

graphics memory is requested. Refer to Section 7, External Devices, for
details.

HP: HP protocol.
Other: Diablo C150 color printer protocol.
Default: HP
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Table 6-9. External HP-IB Configuration Menu Fields (continued)

FIELD FUNCTION

Contents Selects either black and white or color graphics data to be sent to the
hardcopy device. (This field applies only to color terminals.)
B&W: the bits from all raster planes are ORed together, then

transmitted.

Color: data is transmitted in color format.
Default=B&W

Invert Ba&W Selects whether black and white are to be printed as they appear on the

ImageSize

screen or inverted, with screen black printed as black and screen white
printed as white or vice-versa.

MENU SCREEN cory
SELECTION BACKGROUND BACKGROUND
Yes Black Paper color
Yes White Black
No Black Black
No White Paper color

Values: Yes
No

Default=Yes

Selects the size of the graphics image printed by the hardcopy device.
x1: each raster memory pixel produces one printed pixel.

x2: each raster memory pixel produces two horizontal and two
vertical printed pixels, for a total of four printed pixels for each
raster pixel. This produces a printed picture twice the size (in both
the vertical and horizontal dimensions) of the the picture
produced for the “x1” selection.

For printers which lack the width for double wide images, the
image will be truncated in the horizontal dimension.

If either Report or Metric mode is selected (Device Modes set of
function keys) and there isn’t enough room left on the current
printer page to accommodate the screen image, the upper part of

(continued)
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Table 6-9. External HP-IB Configuration Menu Fields (continued)

FIELD FUNCTION
ImageSize the image will be copied to the current page and the remainder ( |
(continued) will be copied to the following page, separated by several blank

lines bordering the perforation.

By turning off Report and Metric modes, the image can be copied
across the perforation without being split by blank lines. But to
copy the whole image onto a single sheet of paper, the paper
must be advanced to the start of a fresh sheet before copying the
screen image.

Default=x1

Layout Selects whether raster dumps to the hardcopy device are to be copied
vertically, as viewed on the screen, or horizontally.

Vert: Image is copied vertically; raster rows are sent to the
hardcopy device.

Hor: Image is copied horizontally; raster columns are sent to the
hardcopy device. (

Default=Vert

ANSI  The ANSI Configuration menu (figure 6-8) enables selec-
Configuration tion of parameters for use in ANSI and EM52 modes. Table
6-10 contains descriptions of each field.
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Figure 6-8. ANSI Configuration Menu

S )

ANST CONFIGURATION

multiPage [EFN. BackspaceDef (Unshft/shft) [ISVECTTEIES -
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1 1 1 1 1 1 1
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N _J/

Table 6-10. ANSI Configuration Menu Fields

FIELD FUNCTION

Multipage Selects display memory size. Should be set to No for use with
application programs designed for ANSI terminals with a single page of
display memory. When set to No, the (Next), (Prev], (J (roll up), and
(J (roll down) key operations are disabled.
No: One page (24 lines).
Yes: All available memory.
Default=No

BackspaceDef Selects the operations for shifted and unshifted use of the key.

(Unshft/shft)

Answerback
Message

Backspace/Del:  Unshifted = backspace
Shifted = delete

Del/Backspace: Unshifted = delete
' Shifted = backspace

Default=Del /Backspace

Displays the current answerback message and enables entry of a new
one (up to 40 characters). The answerback message is transmitted
automatically to the host computer when the terminal receives an
“Enq” (hexadecimal 05) character from the computer.

(continued)
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Table 6-10. ANSI Configuration Menu Fields (continued)

FIELD

FUNCTION

Answerback
Message
(continued)

Tab Locations

If the answerback message field is not displayed, press the
function key to display the field.

To enter a new message, display the “Answerback Message” field
and use the keyboard to enter the new message. The message can
include control characters, which must be entered using the

DISPLAY FUNCTNS BNSA

Entered characters, including trailing blanks, are displayed in half-bright
inverse video. Only the entered characters are transmitted.

Values: Up to 40 alphanumeric or control characters.
Default=No message supplied.
Available for selecting tab stops. To set or reset tabs, position the cursor

in the desired column and use either the [NESNGRME or EREIEIGENE
key to toggle the tab on or off. The key clears all tabs.

Default=Tabs set every eight columns.

. |
Programmatic Escape sequences can be used to change the active values
pe seq g
H - of some configuration menu parameters. Appendix A con-
Configuration 8 p pp

tains a list of the escape sequences, along with their func-
tions. In addition to changing configuration values, the
configuration menus can be locked and unlocked, using
escape sequences.

Normally, escape sequences are transmitted to the terminal
from a program operating on the host computer; however,
they can also be generated at the keyboard.
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Configuration
Escape Codes

Lock/Unlock
Configuration
Menus

To set configuration parameters using escape codes, you
must use an Ec &k, Ec &s, or Ec) sequence, depending on
the parameters you wish to set.

A change of a parameter value using the Ec &k and Ec &s
sequences takes effect immediately, but the content of
nonvolatile memory is not changed. If a configuration
menu is displayed on the screen when the escape sequence
is received, the sequence is not executed until the menu is
exited.

Using an escape sequence, you can “lock” the current con-
figuration menus so that the menu can not be altered from
the keyboard. Any attempt to access a locked menu from
the keyboard will result in a “beep” from the bell and the
message “Function locked”. Note that when the
configuration menus are locked, the [INDREN, EGIINNE,
ENEE, and mode selection keys are also
locked.

To lock the menus, use the following escape sequence:
Ec &g 1L
To unlock the menus, use the following escape sequence:

Ec &g OL
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External Devices

]
Introduction

This section covers the following topics:

m Interface modules —A description of the interface
modules, available as options, for.
connecting external devices to

port 2.
m Device definitions —A description of devices.
® Device connections —Lists plotters and printers useable

with the terminal as an “external”
device. Supplies installation infor-
mation for plotters, printers, and
HP-IB networks.

m Device selection
m Printer control — Printer modes and control.
m HP-IB network —HP-IB device control.
control
m Data transfer —Transfer of data between the ter
minal, computer, and external
devices.
m Determining ifa ~ —Determining if an escape sequence
command was was successfully completed.
completed.
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Interface
Modules

Three mutually-exclusive terminal options, 092, 093, and
046, are available for connecting plotters and printers to the
terminal. Each option supplies an interface module,
through which devices are connected to port 2. The use of
each option is as follows:

OPTION USE

092 RS5-232C connection. Can be used for a printer,
plotter, or can be connected to the host computer,
in place of port 1.

For terminals with option 092, either port 1 or port
2 can be connected to the host computer, with the
other port connected to a plotter or printer. The
choice of port to connect to the computer, as
opposed to the external device, is made in the
“Remote/Serial Dev” field of the Global
Configuration menu.

093 8-bit parallel Centronics-type printer connection.
046 HP-IB connection, for connection to an HP-IB
network.

Device
Definitions

7-2 External Devices

A “device” is logically a data source, destination, or both.
Most devices are identified by a device code. This is the
number used to identify the device in data transfer escape
sequences. Three of the devices (datacomm port, alphanu-
meric memory, and graphics memory) are built into the ter
minal. The “external device”, a printer or plotter, must be
connected to the terminal through an optional interface
module.

The following paragraphs describe the device types. The
device code is shown in parenthesis following the para-
graph title.

(




Datacomm Port

Alphanumeric
Display
Memory (3)

Graphics Display
Memory (7)

External Device
(4, 5, or 6)

A datacomm port, connected to a host computer, can be
considered as a special device to which no device code has
been assigned. It is the default source (or destination)
device when no other device has been selected as the
source (or destination). Normally, port 1 is used as the
datacomm port. An exception exists when an R5232 inter-
face module is installed in port 2 and the “Remote/Serial
Dev” field on the Global Configuration menu is set to
“Port2/Port1”. In this case, port 2 is the datacomm port
and port 1 is the external device port.

This is 1 to 12 pages of standard alphanumeric display
memory.

This is the 512x390 or 640x400 graphics raster memory.

For this terminal, the term “external device” refers to the
printer or plotter connected to port 2 through an interface
module. The interface can be one of the following:

m RS232C serial interface.
m Centronics-type parallel interface.

m HP-IB parallel interface.

Devices connected through an HP-IB parallel interface are a
special class of external device. Refer to “HP-IB Network
Device (5)”, later in this section.

When no interface module is installed in port 2, the termi-

nal ignores all escape sequences relating to an external
device.
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If an RS232C serial interface module is installed in port 2

and the “Remote/Serial Dev” field in the Global

Configuration menu is set to “Port2/Port1”, the terminal

sees the device connected to port 1 as the “external ( j
device”, and all escape sequences directed at the external

device affect the port 1 device.

Generally, device codes 4, 5, and 6 can be used
interchangeably for escape code parameters “s”,“d” or “u”,
regardless of the interface module installed in port 2.

An exception exists when an escape sequence which can
only apply to an HP-IB network, such as changing the
address of an HP-IB network device, is sent. In this case,
device code 5 must be used and an HP-IB device must be
installed for successful execution of the sequence.

HP-IB Network This is a special class of external device. When a device, ‘
Device (5) such as a plotter, is connected to the HP-IB network, host (
computer software can command it to return certain data,
such as status. Both a printer and a plotter can be con-
nected as part of the HP-IB network, each at a different
HP-IB address.
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Data Data transfer and control operations take place only in cer-
Transfer tain directions and between certain devices. Table 7-1
Possibilities shows the possibilities.
Table 7-1. Data Transfer Possibilities
LEGEND: YES  —Yes, data transfer possible.
NO —No, data transfer not possible.
N/A  —Not applicable, case invalid.
(x) —“x" is the number used in the data transfer escape sequence to select the associated
device.
DESTINATION DEVICE
SOURCE Alphanumeric External HP-IB Computer
DEVICE Display Device Device Datacomm
3) (4/5/6) )] Port
Alphanumeric NO YES YES YES
Display (3)
HP-IB Network NO N/A N/A YES
Device (5)
Graphics NO YES YES NO
Display (7)
Computer YES YES YES NO

Datacomm Port
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Suppor ted Table 7-2 lists the printers supported by the terminal.
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